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ABSTRACT 

.Physi~ametallurgical data have been computed far all· the binary cambina

tions of elements in the periodic table with the exception of the halogens, 

rare gases, and those .elements having atO!Ilic numbers higher than that of 

americium. Brief descriptions are given of the formulae far the following 

quantities: the radius ratio, the sublimation energy ratio, the Mott bond

ing number, the Hildebrand or heat of mixing factor, and the electronegati v

ity difference. SO!Ile possible uses of these quantities are also described. 

The sources of data selected far the calculations and the arrangement of the 

tables are discussed. 

INTRODUCTION 

The physicametallurgical data presented in this 

report relate to the possible binary alloy systems 

of the elements considered and have been compiled in 

order to farm a convenient source of information 

that should be helpful in predicting whether or not 

solid solubility, liquid miscibility, or compound 

formation will occur far a given pair of elements. 

At .the time the first edition of this compilation 

was written (August, 1959), it was expected that it 

would be use:f'ul in saving research time and that it 

might also aid others in advancing new methods or 

theories far studying the alloying behavior of' the 

elements. The present revision was tindertaken be

cause same of the .Physical properties of' the pure 

~etals have been redetermined and are considered to 

be more accurate than those used in the first edi

tion. . Same of the values, especially the electro

negativities, .have changed sigrifficantly from those 

used in the first comp:t.lat:i.on. Also, in this re

vised report the Mott numbers we~e evaluated at the 

melting points of the solvents· instead ·of at 25"C as 

was d.onP. ~.n t.h~>. ortginal version. Data are included 

far all the binary cambinations of elements in the 

periOdic table with the exception of the ·halogens, 

rare gases, and those elements having atO!Ilic rrum

bers higher than that of americium. 

EXPLANATION OF THE DATA IN TABLE I 

The numerical values of the physical properties 

of the elements as given in Table I were used in 

calculating the physicametallurgical data for the 

possible binary alloy cambinations. 

Valence. The valences far the metals were as

awned to be equal to the number of electrons outside · 

the filled inner electron levels, except far the 

·inner transition metals having unpaired f. electrons. 

A valence of 3 ~as assigned to.the lanthanide ele

ments because of' their similarity to the Ot-oup III 

elements Sc, Y,.and La. The valences far Th, Pa, U, 

Np, Pu,am Am are based on the values given by 

?achariasen.1 

For several metals a second valence has also 

. been included. 'l'he elements which have been assigned 

dual valences are: Mn, 5 am 7; Sn, 2 am 4; Ce, 3 

and 4; Eu, 2 and 3; Yb, 2 and 3; ~nd Pu, 4.76 and 5. 



Radius. The radii for the coordination m.unber 

of' 12 were calculated f'ram the lattice consta~s of' 

most of' the elements. The lattice constants, ex

cept for radium, which has recently been measured 

by Weigel, 2 were taken f'ram Pearson,3 

'llle radius calculated f'ram the lattice con

stants of' an element having the face-centered cubic 

(type ~) lattice (Al, a-Ca, r-Mn, r-Fe, Co, Ni, Cu~ 

a-Sr, Rh, Pd, Ag, Ir, Ft, Au, Pb, Ac, or Cx-Th) is 

for the coordination number of' 12. 

An element having the hexagonal-close packed 

(~) structure (a-Be, Mg, a-Ti, Co, Zn, a-Zr, Tc, 

Ru, Cd, a-Hf', Re, Os, or a-Tl.) or the related hex

agonal structure with twice the no~ £-axis (Am) 

has two radii and the coordination number of' 6 as

sociated with each radius. In general the two radii 

are approximately equal and can be averaged to give 

a mean radius having essentially the cqordination 

number of' 12. When the £/!! ratio equals 1.633, the 

two radii are identical and the element has the co:.. 

ordination number of' 12. 

The bOdy-centered cubic (~) structure has the 

coordination number of' 8. Therefore, the radii cal

culated for the elements· having that structure (Li, 

Na, K, r-Ca, ~-Ti, V, Cr, 5-Mn, a-Fe! Rb, ~~Zr, Nb, 

Mo, Cs, Ba, Ta, W_, or Ra) were converted to the co

ordination number of 12 by using. the curve given in 

Fig. 1. The data used to construct the line in 

Fig. 1. .Difference in radii (~2 - Ra) versus the 
radius for a coordination number of' 8. 

Fig. 1 were. calculated f'ram the pb_ysical properties 

of elements having at least two allotropic mOdifica

tions, booy-ce.ntered cubic and either face-centered 

cubic or hexagonal close-packed, The two different 
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radii were compared at the same temperature. If' the 

lattice constants were not given for the same tem

perature, then the known coefficients of' expansion · 

·were used in calculating new lattice parameters at 

·the desired temperature. 

The· equati·on of' the straight line in Fig. 1 is 

(1) 

By re·arra~ng Eqn. {1) , we obtain expressions for 

converting radii f'ram coordination of' 12 .to 8 and 

vice-versa: 

R12 = 1.0316R8 - 0.00532 , 

Ra = o.96937I)_2 + 0.00516 

(2a) 

(2b) 

The radii for the rare:..earth metals (sc, La, 

Pr, Nd, Sm, Eu(2)' Gd., Tb, Dy, Ho, Er, 'nn, Yb(2), 

and Lu)· were taken f'ram the data given by Gschneid
. 4 

ner. 
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Fig. 2. The percentage correction to be applied to 
the radius to convert it f'ram a given co
ordination number to a coordination number 
of 12. 



Since the elemental structures of Si, Ge, Sn 

(4), Hg_,am Po have only one set of equidistant 

nearest neigh bars, the radii calculated fran these 

structures need only to be converted fran the- co

ordination m.unber in the elemental structure to the 

coordination m.unber of 12. This conversion was 

made by using the curve shown in Fig, 2. 

Figure 2 was constructed in the follOIIing man

ner. The correction for coordination 12 is obvious

ly zero. Fram Eqn. (1) it is seen that the percent 

correction needed to convert fran coordination· 8 to 

12 is about 3.1, deperrling upon the magnitude of the 
0 

radius. If an average radius of 1.6oA is assumed, 

the correction far coordination m.unber of 8 is 2.8~ 

The value 20'1> g1 ven by Laves5 far the coordination 

11UI11ber of 3 was used as the third point to establish 

the curve far coordination m.unbers lower than 12. 

For higher coordination 11UI11bers the curve was as

sumed to be linear, and the slope of this straight

line portion of the curve was determined by the tan

gent to the curve at the point where the coordina

tion number equaled 12. 

Far most of the other elements,the structures 

are mare complex am involve several sets of near 

neighbors having various coordination numbers. Far 

Iri, Sn(2),and Pa the distances between nearest and 

next nearest neighbors are close enough that a 

weighted average (the weights being determined by 

1y smaller (1.254) than the other, which was found 

in a-, r-, and 5-Mn (1.307). A valence of 7 was 

· assigned to the· smaller radius, since that is mare 

nearly in line with the trem in radii in the series 

proceeding from V to Cr to Mn to Fe to Co, in which 

the valence increases fran 5 to 9· A valence of 5 

was assigned to the larger radius. 

'Dle radii far the two valence states of Pu 

were taken fran Ze.chariasen. 1 

'Dle radii far baron and carbon were averaged 

from the radii calculated from their allotropic 

modificationa am from the B-B ar C-C distances in 

some campoums that have s~le structures. The 

mean far B is 0.920 ± 0.002A arid that far C is 0.876 
0 

± 0.009A. 

Comparison of the covalent radii given by 

Wells 7 with the known metallic radii shows that on 

the average the metallic radii of c, Si, Ge, Sn, 

As,and Sb are 12.8'1> larger. This correction was 

used in calculating the metallic radii of O, s, and 

P from the covalent radii g1 ven by Wells. 

Far N, two different radii were averaged to g1 ve 

the value used herein. One was obtained, in the 

same manner as outlined far O, S and P, from the 

covalent radius of N listed by Wells. The other 

was calculated fran BN and converted to the coordi

nation number of 12. The mean value so derived is 
0 0 

0.825A ain has an error of ± O.OlOA associated with 

the coordination numbers) can be used. This average it. 

value was calculated and then converted from the 

total coordination number (the sum of the coordina

tion numbers of the two sets of neighbors) to the 

coordination number of 12. 

Far Ga, As, Se, Sb, Te, Bi, and a-UJthe dis

tances between nearest and next nearest neighbors 

are too large far the above techniques to be used 

satisfactorily. Instead, Pauling's born m.unber 
6 . 

scheme was used in weighting the various distances 

to neighboring atoms. The weighted average radius 

was then converted to the coordination m.unber of 12. 

Far the mare complex structures, a-Mn, 13-Mn, 

a-Np, am 13-Np, the various near-neighbor sets of 

radii, all of which have large coordination m.unbers 

(11-16), were each first converted to the coordina

tion number of 12, and these were then averaged to 

give the value listed in Table I. 

Far Mn two sets of radii were obtained. One, 

which was foum in both .a- and 13-Mn, is significant-

The metallic radius far H was taken from Laves5 
0 

who gives a value of o .76A rar the coordination num-

ber of 8. The value listed in Table I was converted 

to the coordination m.unber of 12. 

'Dle radii of the remaining elements, specifi

cally, Y, Ce(3), Ce(4), Pm, Eu(3), Yb(3), and Fr, 
were estimated by the authors. The radius of Fr 
was obtained by plotting the radii of the alkali 

. metals against the principal quantum m.unber and 

extrapolating to 7. 'Dle radii of Ce(3), Pm, EU(3), 

and Yb(3) were· obtained by plotting the radii of 

the trivalent rare-earth metals against the atomic 

m.unber and interpolating. 'lhe radius of Ce(4.) wa; 

taken from Gschneidner and Smoluchowski8 who esti-
o 

mated it to be 1.627A. 'Dle estimated value of 
0 

1. Tr3A far the radius of Y was used instead of the 
0 

value of 1.801A which is based on the lattice con-

stants of metallic Y. The reason far choosing 
0 

1. 773A is ·that Y' s alloying behavior in solid solu-

5 



tion alloys and in intermetallic compounds is very 

nearly like that of Dy (radius-1.775) or Ho (1.767) 

rather than that of Gd (1.801). Since Y appears to 

be~ave more often like Dy than like Ho, the esti

mated value was chosen so that it lies closer to the 

radius of Dy than_to the radius of Ho. 

Electronegativity. The electronegativity val-
- . 9-15 

ues were obtained from several sources and in 

most instances represent average values. For many 

of the el~ents the elect~onegativites were calcu-

latod by u•::-.':~31'"(':-;-:")'.r:~,:i:nahip' (
3

) 

where En is the electronegativity, v is the valence, 

and R is the radius. 

The references from which the electronegativ

ities were obtained for the variou.s elements are 

listed in Table II. 

The electronegativities of ail the elements 

are given to two significant figures after the deci

mal ·point, except for the lanthEinides and· yttrium 

which are· listed with three significant figures 

after th~ decimal point. Although the electronega

tiVities are generally not known more accurately 

than ± 0.1 electronegativity unit, the use of the 

additional significant figures reduces the number 

of elements for which the Mott rnunber k, which will 

be defined later, must be listed as infinite. 

Atomic Volume. The atomic volumes ·of most of 

the elements were taken from two recent compen

dia. 4 ,l6 The atomic volume of Ra was calculated · 
2. i from the recently measured lattice parameter n 

the normal manner. For the elements, H, N, o, P, S, 

Mn(7), Y, Ce(3), Ce(4), :&, Eu(3), Yb(3), 5-Pu(lq6), 

and .Am, the atomic volumes were calculated from the 

metallic radii, a packing fraction of 0. 74o48 being 

assUmed for close-packed spheres. 

Heat of SUblimation. The heats· of sublimation 

of. most of the elements were also taken frc:in the two 

recent cOmpilations by Gschneidner. 4 •16 For H, N, 

and 0 the heats of sublimation were obtained from 

Cot~ell. 17 Those of Sr and Tc were obtained from 

the recent experimental values published by BOerboom 

and co-workers18 .and Krikorian and Carpenter, 19 re

spectively. For eight elements the accepted value 
16 given by Gschneidner was averaged with that_ given 

in more recently published data. These eight ele-

B 20 Ga 21 Ru 22. Pd 23-25 In 26 w 27 ·· ments are : , , , , , , · 
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Re, 28 and os22• The values for Mn(7), Sn{4), Ce(4), 

Eu(3), ~(3), Pu(4. 76), and Am were estimated by the 

authors on the basis. of the periodic relationships· 

of the elements. 

Melting Point. The melting_ points for most of 

the elements were also taken :from the above noted 

compendia. 4 •16 The exceptions are H, N, O, Mn(7), 

Rb, Sn(4), Ce(4), Eu(3), Yb(3), Hf, U, Pu(4.76),and 

Am. 'Ihe values for the first three elements were 

taken from Weast. 29 For Rb, Hf, u, and Am, the more 

recent experimental data published by Filby and Mar
tin 30 Siemens and co-workers, 31 Cahill and Kir.shen-
. ' . 33 
baum,3

2 
and McWhan and co-workers, . respecti:rely, 

were used. 'Ihe values for the remaining elements 

were estimated_ by the authors on the basis of the 

periodic relationships of the elements. 

Solubility Parameter. The solubility parameter 
. 34 

5, as defined by Hildebrand and Scott, · was calpu-

lated from the heat. of sublimation 6H
6 

and the atom-

ic volume VA by- u(s~ t)he1~:llowing equation: 

5 - v • (4) 
A 

EXPLANATION OF THE DATA IN TABLE III 

Table III presents the calculated physicametal

lurgical data for all binary combinations of the 84 

elements under consideration. In ea.ch section of 

Table III a different ·element has been sele~teli a_s 

the sol vent and all other element!! as the solutes, 

so ~t all possible binary systems of the 84 ele-. 

ments are considered. 

For six elements_, two valence states are con

sidered; thus, separate sections deal with_ Mn( 5) and 

Mn(7); Sn(2) and Sn(4); Ce(3) and Ce.{4); -Eu(2) and 

Eu{3); Yb(2) and Yb(3); and Pu(4.76),and Pu(5), as 

individual solvents and solutes. 

Each section heading names the solvent element 

and gives it~ physical properties. Below .this head

ing are listed, for each of the solute elements; the 

calculated physicametallurgical data; radius ratio, 

energy ratio, Mott number, Hildebrand factor, and 

electronegativity difference. These five quantities 

are defined and same of their us~s are discussed_be

low. 

The use of 0.000 indicates .a calculated value 

which, when rounded off, becames zero, while the use 

of o. indicates a true calculated value of zero. 

Radius Ratio. 'Ihe radius ratio is defined as. 



I Rsolute/Rsolvent'. This ratio is used directly in 

describing size effects in various types of. crystal 

structures, e.g., the Laves phases, sodium chloride 

type._structure, cesium chloride type structure~ etc. 

The ratio is also used in part in making a Kubaschew

ski35 plot. (This is described in more detail be

low, under ''Energy Ratio. ") The reciprocal of this 

ratio is used in describing the alloying behavior of 

liquid metals. 36 The radius ratio can easily be 

converted to the percentage difference between radii, 

i.e., the Hume-Rothery size factor,37 which has been 

used quite successfully in predicting solid solubil

ity relationships. To obtain the percentage differ

ence between the radii 

R -R 
solvent solute (100), 

Rsolvent 

either (1) subtract 1.0000 from the number, if the 

. number is greater than 1.0000, and multiply by 100; 

or (2) subtract the number from 1.0000, if the num

ber is less than 1.0000, and multiply by 100. 

Energy Ratio. The energy ratio is defined as 

the tJI (solute)/llH (solvent). This value is used as s s 
the abscissa in a Kubaschewski plot, 35and the radius 

ratio is used as the ordinate. Such a plot appears 

to be quite useful in predicting whether or not two 

elements· will form a certain type of intermetallic 

compound. Kubaschewski has given the plots for the 

following types of intermetallic compounds, which 

are identified by their Strukturbericht and chemical 

symbols: ~2, CsCl; .£14, Mg~; .£15, MgCu2; .£36, 

MgNi2 ; ~019, ~ (SnNi
3
); ~o24 , TiNi

3
; ~3, CaZ~J.3 ; 

!!J-0 , CuAu; and ~2, Au~. 

Hildebrand Factor. This factor, designated HF, 

was used. by Hildebrand?~+ as a th-eoretical expression 

for the energy of mixing of a regular solution. The 

formula employed herein is 

HF = l/2(V +V . ) (5 -0 )2 (5) 
solute solvent solute solvent ' 

where V is the atomic volume and 5 is the Hildebrand 

solubility parameter for a given element. The val

ues used for computation are listed in Table I. 

If the Hildebrand factor exceeds the thermal 

energy 2RT, separation of liquid phases is to be ex

pected. The Hildebrand criterion far complete liq

uid miscibility is that HF should be less than 2RT. 

By this criterion, however, nearly 5CJ1, of the alloys 

known to be miscible would be predicted to be immis

cible. Mott suggested that a tendency toward cam-

pound formation, as reflected by a large electro

negativity difference between elements, might ac-

count for same of the discrepancies. 

Mott Number. The .Mott botding number k is de

fined38 as 
* k=HF-2RT 

2306o (llEn) 2 (6) 

where ·HF stams for ·the Hildebrand factor, R* is the 

gas constant (1. ~7 cal/mole-degree), T is the melt

ing point of the solvent, and liEn is the difference 

between the electronegati vi ties of the solute and 

the solvent elements. In this expression, Mott used 

2306o (6En) 2 as an approximation to the binding en

er~. (in calories/gram mole) per bond between ele

ments A am B. He stated that if any two elements 

cannot form at least k bonds of the A-B type, where 

k is given by Eqn. (6), liquid immiscibility is 

likely to occur. That is, if the sum of the energy 

gained by forming the k partially ionic A-B bonds 

plus the thermal energy is not sufficient to supply 

the energy of mixing HF, separation of liquids is 

probable. The arbitrary limits which he has set 'for 

k after considering 529 binary systems are : if k :s: 

2, the metals should be completely miscible, whereas 

if k ~ 6, then some immiscibility should occur. In 

the range from 2 to 6, the-incidence of immiscibil

ity also depends upon the relative atomic sizes. 

Mott attempted to discern a general guide to this 

influence by plotting k against the percentage dif

ference in atomic radii. In a later publication39 

he modified these rules as follows: if k :s: 1, the 

metals should be completely miscible; if k ~ 6,then 

same immiscibility should occur; and for l < k < 6, 
liquid immiscibility will occur if the value of k is 

larger than the smaller of the two valences far a 

given pair of metals. 

Electronegativity Difference.· The·electronega

ti vi ty difference is defined as : 

liEn = En sol vent - En solute • 

This quantity iil used in the calculation of the Mott 

m.unber [see Eqn. (6)] and ma.y also be used to pre

dict compound formation. In general,. if the abso

lute value of the electronegativity difference is 

large, then compounds of a more ionic nature with 

simple formulae are expected to be formed. 

In Table III there are 4o pairs of elements for 

which the Mott number equals + "" or - "" because the· 

elements in each pair have identical eleetronegat1 v-

7 



ity values, which causes Eqn. (6) to go to infinity~ 

The sign is determined by the rrumerator; a minus 

sign indicates that the Hildebrand factor is smaller 
than 2RT, where· T is the melting temperature of the 

solute, and the positive sign occurs where the 

Hildebrand factor .exceeds 2RT. 

MULTIPLE VALENCES 

As mentioned above, ·two Valences were used_ far 

Mn,· Sn, Ce, Eu, Yb,and Pu. It is reasonable to sup

pose that, except for the actinides, both the heats 

·of sublimation .am the melting points of metals in

crease when the rrumber of valence electrons is in-

creased. · Far the actinides it has been observed 

that a plot of melting point vs. valence exhibits a. 

minimum near Pu(5). This behavior is different :t'ran 

that of the lanthanides am seems to be due to can

petition between the ~ccupancies of the 5f am 6d 

orbitals, perhaps because of the larger spin-orbit 

coupling and enhanced importance of other relativ

istic _effects. in ·the. 5f series. Corrections for 

the effect of valence on the heat of sublimation 

and· melting point were not made in Table I. These 

corrections are shown in Table IV. 

Effect of Valence on Heats of Sublimation. The 

values of 6H far Mn(7), Sn(4), Ce(4), Eu(3), Yb(3), s 
Pu(4. 76), and Am were estimated by the authors. It 

should be noted that the experimentally determined 

heats of sublimation for Mn, Sn, Ce, Eu, Yb, and Pu 

are considered to be valid for Mn(5), Sn(2), Ce(3), 

Eu(2), Yb(2),am Pu(5}.· For Mn(7) the heat of sub

limation was assumed to lie midway between the val

ues far Cr am Fe, since Mn(7) behaves much like its 
16 cogener Re with respect to Re' s neighbors W and ?a· 

The value for the'heat of sublimation of Sn(4), 

the diamond form, was estimated as 85 kcal/mole. 

since it -would be expected to be lower than that of 

germanium (89. 5) but significantly higher than that 

of metallic Sn(2) (72.0 kcal/mole). 

The heat of sublimation of Ce(4) was assumed 

to be about the same as those of Zr and Hf, and -u;.e 

sublimation energies of Eu(3) and Yb(3) wez:e ass~ea 

to be a bout the same as the average value of those 

of La am Lu. 

'!he values far Pu(4. 76) am Am were estimated 

:t'ran a plot of the heat of sublimation versus _va

lence. The heats of sublimation of U, Np,and Pu(5) 

were used to establish the curve :t'ran which the val-
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ues far Pu(4.76) am' Am were determined. 

ues 

Effect of Valence on ~lting Points. The val.:. 

of T far Mn(7), Sn(4), Ce(4), Eu(3), Yb(3), and 

Pu(4.76) were estimated· by the authors on_the basis 

of the' periodic rel8tionships of the elements. It 

should'be n~ted that the exper~entally determined 

melting points far Mn, Sn, Ce, Eu, Yb;and Pu are 

considered to be valid far Mn(5), Sn(2), Ce(3), ·Eu 

(2), Yb(2) am Pu(5). 

For Mn(7) the melting point was assumed to .-lie 

approximately midway between the values far cr and 

Fe The behavior of Mn(7) is much like that of its . . ~ 
cogener Re with respect to Re's neighbors W and Os. 

The melting point of Sn(4), the diamond form, 

was estimated :t'ram the coefficie~ of thermal expan

sion of this low-temperature allotrope. The rela

tionship between the melting point, T, and the_ co-. 

efficient of thermal expansion,a,_has been known for 

almost 90 years and ·is expressed as a = K/T, where 

K is a constant. For those elements that ·crystal-
16 lize in the diamond structure, the appropriate 

val~e of K is 0.0049. Combining this value of K 
. . 16 

with the known coefficient of thermal expansion, 

5.3 x lo-6, leads to 92Q°K as the estimated melting 

point of Sn(4) • 

The melting point of Ce(4) was estimated to be 

as many degre~s above the mel tinS point of La (the. 

element immediately preceding Ce in the periodic 

table) as the melting point of Hf is above that of 

Lu (the element immediately preceding Hf) • 

The values for the melting points of Eu(3) and 

Yb(3) were obtained by interpolation :t'ram a plot of 

the melting points of the trivalent lanthanide met

als versus their atainic rrumbers. 

The melting point of Pu(4.76) was assum~ to be 

higher than the melting point of Pu(5) by approxi

mately one-fourth of the difference between_the 

melting points of Pu(5) and Am, which is tetravalent. 

To illustrate the significance of these changes 

in the heat of sublimation and the melting point and 

their effects on the values of the energy ratios, 

the Matt rrumbers,and the Hildebrand factors, Table V 

has been included. This table has the same format 

for the six modified solvents as does Table III. 

Other values, which pertain to situations in which 

these six valence forms act as solutes rather than 

as solvents can readily be obtained through use of 

. the data contained in Tables I and IV and the equa-



tions presented in the text. 
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TABLE I. PHYSICAL PROPERTIES OF THE ELEMENTS 

Heat of 
Subli- Solu-

Atorriic mation Melting bility 
At. Ele-. 

Valence 
Radius Electro:.. Volume ( kcal) Temp. Para-

No. ment (CN= lZ) negativity (cc/mole) mole (• K) meter 

1 H -1 0. 779 2. 20 '1.611 52.09 14. 01 179.8 
3 Li 1· 1. 562 0.96 13.02 38.58 454 54.4 
4 Be 2 1. 128 1. 53 4.891 77.9 1557 126. 2 
5 B 3 0.920 2.02 4. 388 132.5 2498 173.8 
6 c 4 0.876 2.55 3. 397 170.9 4100 224. 3 
7 N -3 0. 825· 3.03 1. 913 112. 9 63. 29 242.9 
8 0 -2 0.897 3.46 2.459 59. 54 54.8 155.6 

11 Na 1 1. 911 0. 95 23. 79 25.92 370.8 33.0 
12 Mg 2 1. 602 1. 23 14.00 35.6 923 50.4 
13 Al 3 1. 432 1. 52 10.00 77.5 933. 2 88.0 
14 Si 4 1. 322 1. 83 12.07 108.4 1685 94.8 
15 p -3 1. 241 2. 10 6. 511 75. 3 317. 2 . 107. 5 
16 s -2 1. 250 2. 51 6.654 66.4 392 99.9 
19 K 1 2. 376 0.84 45.61 21.48 336. 6 21. 7 
20 Ca 2 1. 974 1. 02 26. 19 42. 2 1112 40. 1 
21 Sc 3 1.641 1. 28 15.04 91. 0 1812 77.8 
22 Ti 4 1. 462 1. 49 . 12. 01 112. 7 1941 96. 9 
23 v 5 1. 346 1. 64 8. 365 122.8 2178 121. 2 
24 Cr 6 1. 282 2. 15 7. 231 95.0 2148 114.6 
25 Mn 5 1. 307 1. 92 7. 357 67. 2 1517 95.6 
25 Mn 7 1. 254 2. 24 6. 718 67.2 1517 100.0 
26 Fe 8 1. 274 1. 87 7.094 100.0 1808 118. 7 
27 Co 9 1. 252 1.92 . 6. 689 102. 1 1765 123.5 
28 Ni 10 1. 246 1. 93 6. 593 102. 8 1726 124.9 
29 Cu 1 1. 278 1. 82 7. 114 81. 1 1356 106.8 
30 Zn 2 1. 394 1. 66 9. 165 31. 1 692. 7 58. 3 
31 Ga 3 1. 353 1. 80 11. 81 65. 2 302.8 74. 3 
32 Ge 4 1. 378 1. 90 13.64 89.5 1209 81. 0 
33 As 5 1. 366 2.08 12, 96 29.0 1090 47. 3 
34 Se 6 1. 412 2. 46 16.43 49.4 490 54.8 
37 Rb 1 2. 546 0.84 56.07 19. 9 312. 6 18.8 
38 . Sr 2 2. 151 o. Q8 33. 93 36. 1 1045 32.6 
39 y 3 1. 77 3 1.177 18. 99 99.6 1799 72.4 
40 Zr 4 1. 692 1. 34 14.02 146.0 2123 102.0 
41 Nb 5 1. 468 1. 50 10.83 175.0 2741 127. 1 
42 Mo 6 1. 400 2. 10 9. 387 157.5 2888 129. 5 
43 Tc 7 1. 365 2. 11 8.635 158. 1 2443 . 135. 3 
44 R~ 8 1.339 2. 12 8. 178 154.8 2553 137.6 
45 Rh 9 1. 345 2. 20 8.292 133. 2 2233 126.7 
4n Pd 10 1. 376 2.21 8.879 90.4 1825 100.9 
47 Ag 1 1. 445 1. 6M 10. Z7 60.4 1231 81. f, 

48 Cd 2 1.568 1. 58 13.00 26.8 594. 2 45.4 
49 In 3 1. 666 1. 82 15.73 57. 7 429.8 60.6 
50 Sn 2 1. 631 1. 65 16.30 72.0 505. 1 66. 5 
50 Sn 4 1. 580 1. 83 20.59 72.0 505. 1 59. 1 
51 Sb 5 1.571 1. 98 18. 21 62.6 903.6 58.6 
52 Te 6 1. 642 1. 92 20.46 46.6 722.8 47.7 
55 Cs 1 2.731 0.79 69. 19 18.84 301. 8 16. 5 
56 Ba 2 2.236 0.93 38.08 42.5 998 33.4 
57 La 3 1. 877 1. 117 ·- 22.53 103.0 1193 67.6 
58 Ce 3 1.846 1. 123 21.43 111. 6 1071 72. 2 
58 Ce 4 1. 672 1. 43 15.92 111. 6 1071 83. 7 
59 Pr 3 1. 828 1. 130 20.81 89.09 1204 65.4 
60 Nd 3 1. 822 1. 134 20.60 77.3 1289 61. 3 
61 Pm 3 1. 809 1. 139 20. 17 64 1353 56. 3 
62 Sm 3 1. 802 1. 145 19.95 49. 3 1346 49. 7 
63 Eu 2 2. 041 0.98 28.93 42. 5 1095 38. 3 
63 Eu 3 1. 798 1. 152 19.80 42.5 1095 46. 3 
64 Gd 3 1. 801 1. 160 19.91 95. 75 1585 69. 3 
65 Tb 3 1. 783 1. 168 19. 30 93.96 1630 69.8 
66 Dv 3 1. '1'75 1. 176 19.03 71. 2 1682 61. 2 
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TABLE I. (continued) 

Heat of 
Subli:.. Solu-

Atomic mation Melting bility 
At. Ele- Valence Radius Electro- Volume ( kcal ) Temp. Para-
No. ment (CN= 12) negativity (cc/mole) mole (oK) meter 

67 Ho 3 1. 767 1. 184 18.78 71. 7 1743 61. 8 
68 Er 3 1. 758 1. 192 18.49 74.5 1795 63. 5 
69 Tm 3 1. 747 1. ~00 18. 14 58. 3 1818 56 .. 7 
70 Yb 2 1. 939 1. 02 24.82 38. 2 108.9 39. 2 
70 Yb 3 1. 741 1. 208 17.98 38. 2 1089 46. 1 
71 Lu 3 1. 735 1. 216 17.79 102. 16 1936 75.8 
72 Hf 4 1. 580 1. 36 13. 45 145.5 2463 104.0 
73 Ta 5 1. 467 1. 55 10.80 18f?. 8 3271 131. 5 
74 • w 6 1. 408 2.07 9.551 201. 2 3653 145 . .1 
75 Re 7 1. 375 2.08 8.860 186. 2 3433. 145.0 
76 Os 8 1. 353 2. 10 8;441 188.2 3300 : 149. 3 
77 Ir 9 1. 357 2. 15 8.524 159. 1 2716 136.6 
78 Pt 10 1. 381 2. 18 9.094 135. 0 2042 121. 8 
79 Au 1 . 1. 442 1. 90 10. 22 87.6 1336 92.6 
80 Hg 2 1. 594 1. 78 14.09 14,66 234. 3 32. 3 
81 Tl 3 1. 716 1. 86 17.22 43.24 576 50. 1 
82 Pb 4 1. 750 1. 93 18. 27 46.8 600.8 .. 50. 6 
83 Bi 5 1.689 1. 86 21. 33 49.95 544 .. 5 .48. 4 
84 Po 6 1. 774 1. 75 22. 53 34. 5 519 39. 1 

. 87 Fr 1 2 •. 80 o. 81 73.0 18. 1 297 15. 7 
·as Ra .2 2.29'1- 0.94 41.08 42 973 32.0 
89 Ac 3 1. 878 1. 08 22. 56 104 1323 67.9 
90 Th 4 I; 798 1. 35 19.79 136. 6 2024 83. 1 
91 Pa 5 1. 626 1. 64 15. 03 132 1698 93. 7 
•92 u 6 1. 543 •1. 90 13. 16 125 1406 97.5 
93 Np 6 1. 528 1. 88 13. 11 113 910 92.8 

.94 Pu 4. 76 1. 640 1. 59 15.03 91. 8 913 78. 2 
. 94 Pu 5 1. 592 1.77 12.06 91. 8 913 87.2 

95 Am 4 1. 730 1. 40 17.64 66 1267 61. 2 

!' 

12 



TABLE II. SaJRCES aF ELECTRONEGATIVI'!Y VALUES USED IN THIS REP<RT 

Element Source Element Source 

H Ref. 15. Sb Mean value: Eqn. 3, Ref.l0,12,14,15. 
Li Mean value: Eqn. 3, Ref.9,10,15. Te Mean value: Eqn. 3 and Ref,lO. 
Be Mean value: Eqn. 3, Ref .10 ,12.,15. Cs Mean value: Eqn. 3, Ref.l0,15·. 
B Mean value: Ref. 10,15. Ba Mean value: Eqn. 3, Ref.l0,15. 
c Ref. 11. La Mean value: Eqn. 3, Ref.l0,15. 
N Mean value: Ref.l0,12,14,15. Ce~3~ Mean value: Eqn. 3, Ref.l3,15. 

I 
0 Mean value: Ref.l0,12,15. Ce 4 Eqn •. 3• 
Na Mean value: Eqn. 3, Ref.l0,15. Pr Mean value: Eqn. 3, Ref.l3,15. 
Mg Mean value: Eqn. 3, Ref.l0,15. Nd Mean value: Eqn. 3, Ref.l3,15. 
Al Mean value: Eqn. 3, Ref.l0,15. 1m Mean value: Eqn. 3 and Ref. 13. 
Si Ref. 11. !b Mean value: Eqn. 3 and Ref.l3,15. 
p Mean value: Eqn. 3, Ref,l0,12,15. Eu~2) Eqn. 3. 
s Mean value: Ref,l0,15 •. mu 3) Mean value: Eqn. 3 and Ref. 13. 
K Mean value: Eqn. 3, Ref,.10,15; Gd Mean value: Eqn. 3, Ref.l3,15. 
Ca Mean value: Eqn. 3, Ref.l0,15. Tb Mean value: Eqn. 3 and Ref. 13. 
Sc Mean value: Eqn. 3, Ref.10,15. Dy Mean value: Eqn. 3, Ref.l3,15. 
Ti Mean value: Eqn. 3, Ref.l0,15. Ho Mean value: Eqn. 3, Ref.l3,15. 
v Mean value: Eqn. 3, Ref,l0,15. Er Mean value: Eqn. 3, Ref.l3,15. 
Cr Eqn. 3· 'fin Mean value: F.qn, 3, Ref.13,15. 
Mn~5) Eqn. 3· Yb(2) Mean value: Eqn. 3 and Ref. 13. 
Mn 7) Eqn. 3· Yb(3) Mean value: Eqn. 3, Ref.l3,15. 
Fe Mean value: Ref.l0,12,15. Lu Mean value: Eqn. 3, Ref.13,15. 
Co Mean value: Ref.l0,12,15. Hf Mean value: Eqn. 3 and Ref. 13. 
N:l. Mean value: Ref.l0,12,15. Ta Mean value: Eqn. 3 and Ref. 13. 
Cu Mean value: Ref,l0,15. w Mean value: Eqn. 3, Ref.l2,13,15. 
Zn Mean value: Ref.10,15. Re Mean value: Eqn. 3, Ref.l3,15. 
Ga Mean value: Eqn. 3, Ref,l0,12,15. Os Mean value: Eqn. 3, Ref.l3,15. 
Ge Ref. 11. Ir Mean value: Eqn. 3 and Ref. 15. 
As Mean value: Eqn. 3, Ref.l0,12.,14,15. Pt Mean value: Eqn. 3 and Ref.l5. 
Se Mean value: Ref.10,12,15. Au Ref. 9. 
Rb Mean value: Eqn. 3, Ref.l0,15. Hg Mean value: Eqn. 3, Ref.l2,13,15. 
Sr Mean vo.lue : F.qn, 3, Ref,l0,15. Tl Mean value: Eqn. 3, Ref.l2,13,15. 
y Mean value: Eqn. 3, Ref.l0,15. Pb Mean value: .Ret'.11,l:'5 .• 15. 
Zr Mean value: Eqn. 3, Ref.l3,15. Bi Mean value: Eqn. 3, Ref.l3,14,15. 
Nb Mean value: Eqn. 3 and Ref.l3. Po Mean value: Eqn. 3, Ref.l3,15. 
Mo Mean value: Eqn. 3 and Ref.l5. Fr Mean value: Eqn. 3, Ref.13,15. 
Tc Eqn, 3. Ra Mean value: Eqn. 3, Ref.l3,15. 
Ru Eqn. 3· Ac Mean value: Eqn. 3, Ref.l3,15. 
Rh Mean value: Eqn. 3 and Ref.l5. Th Mean value: Eqn. 3, Ref.12,15. 
Pd Mean value: Eqn. 3, Ref.l2,15. Pa Eqn. 3. 
Ag Mean value: Ref.l0,15. u Mean value: Eqn. 3 and Ref. 12. 
Cd Mean value: Ref.l0,15. Np Mean value: Eqn. 3 and. Ref. 12. 
In Mean value: Ref.10,12,15. Pu~4. 75) Eqn. 3· 
Sn~2) Ref.9. Pu 5) Eqn. 3· 
Sn 4) Ref.11. .Am Eqn • 3· 
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( 

T Al!l E-111- 1 

SOLVENT-HYDROGEN 

GCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI MA Tl ON 

2.200 o. 7190 1e6ll 52090. 

SOLUTE RADIUS ENERGY MOTT HILllEBRANO ELECTRONEGATIViTY 
ELEME.NT RATIO RATIO NUMBER FACTOR DIFFERENCE 

LiTHIUM 2.0051 o.71t06 3.210 11500~. 1.24 
BERYLLIUM 1. lt~80 1.4955 0.788 931t5. 0.67 
BORON 1.1810 2.5437. -1.~~9 llO. 0.1·8 
CARBON 1.1245 3.2809 1. 332 4954. -0.35 
Nl TROGEN 1.0591 2.1674 o.:367 7020. -0.83 
OXYGEN 1.1515 1.1430 o.ooo 1193. -1.26 
SODIUM 2.~531 Oe4976 7.564 273730. 1.25 
MAGNE SlUM 2e0565 0.683~ 5.968 13C671. 0.97 
ALUMINUM 1e8l83 1.4878 4.475 ~8906. 0.68 
Sill CON 1.6970 2e0810 15.296 49479. 0.37 
PHOSPHOROUS 1.5931 1.4456 86.823 21214. o.1o 
SULFUR 1e6046 1.2747 11.373 2t:396. -0.31 
POTASSIUM 3.0501 0.4124 l3e8ll 590271. 1.36 
CALCIUM 2. 5340 Oe8101 8.~09 271188. 1.18 
SCANDIUM 2.1065 1e7470 4e380 86672. 0.92 
TIT AN IUM 1e8768 2.1636 3.928 46857. o. 71 
VANADIUM 1.7279 2.3575 2.208 11160. 0.56 
CHROMIUM 1.6457 1. 8238 305.278 18791. o.os 
MANGAtiESE+5 1.6718 1.2901 16.943 31823. o.28 
MANGANESE+7 1. 6098 1.2901 686.48~ 26521. -0.04 
IRON 1.6351t 1.9198 5.993 16242. 0.33 
COBALT 1e 6072 1.9601 6e609 13140. o.28 
NICKEL 1.5995 1.9735 6e658 12385. 0.27 
COPPER 1. 6~06 1.5569 6.632 23271. 0.38 
ZINC 1.7895 Oe5970 11.664 79623. 0.54 
GALLIUM 1. 7368 1.2517 19e926 74710. o.~to. 

GERMANIUM 1.7689 1. 7182 35.301. 71t455. 0.30 
ARSENIC 1.7535 0.5567 381.668 12 7930. 0.12 
SELE.NIUM 1. 8126 0 .. 9484 89.627 140907. •0.26 
RUBIDIUM 3.2683 0.3820 17.495 747364. 1e36 
STRONTIUM 2e7612 Oe6930 lle184 38 5038. 1.22 
YTTRIUM 2.2760 le9l21 4.873 118803. 1.02 
ZIRCONIUM 2.0565 2.8o2a 2.702 It 7268. 0.86 
NIOBIUM 1e8845 3.3596 1.423 17276. 0.70 
MOLYBDENUM 1e7972 3.0236 55.127 13904. 0.10 
TECHNETIUM 1.7522 3.03!51 47.942 10147. 0.09 
RUTHENIUM 1.7189 2.9711 51.078 8731. o.oa 
RHODIUM 1e7266 2e 5571 +<» 13948. o. 
PALLADIUM 1.7664 1.7)55 13647,;117 3 2663. -0.01 
SILVER le8549 le3Ul 8.997 !51293. 0.52 
CADMIUM 2.0128 Oe5l45 14.755 131986. 0.62 
INDIUM 2.1386 lel017 36.671 123302. 0.38 
TIN+2 2e0937 1.3822 16.325 115072. 0.55 
TIN+4 2.0282 1.3822 50.83" 161670. 0.37 
ANTIMONY 2.0167 1e 2018 129.335 145543. 0.22 
TELLURIUM 2.1078 Oe8946 105.846 192551. 0.28 
CESIUM 3. 5058 Oe3617 20.569 944196. 1.41 
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TABLE• I II· 2 

SOLVENT•HYOROGEN 

SOLUTE .. RADIUS ENERGY MOTT HILDEBRAND ELECTRONfGATIVITY 
ELEMENT RATIO RATIO NUMBER FAtTOR DIFFERENCE 

BARIUM 2.8703 Oe8159 11.405 42 53 99. 1.27 
UNTHANUM 2.4095 1.9713 5.574 151960o 1.08 
CERIUM+) 2.3691 2.1424 4.947 133511. 1.08 
CERIUM+4 2e146S 2.1424 5.832 80935. 0.11 
PRASEODYMIUM 2.3466 1e1l03 5.511 146680. 1.07 
NEODYMIUM 2.3389 1e4840 5.912 156103. 1.07 
PROfiilETHIUJiil 2. 3222 1.2286 6e351 166069. 1.06 
SAfiilARIUM 2e3U2 0.9464 7.063 182486. 1.05 
EUROPIUM+2 2.6200 Oe8159 8.872 305698 •. 1.22 
EUROPIUM+] 2.3081 Oe8159 7.485 190757. le05 
GADOLINIUM 2. 3119 1e83U 5.217 131313. 1.04 
TERBI Ufiil 2.2881 1e8031 5.107 126609. ·1.03 
DYSPROSIUM 2.2186 ·1.3669 5.959 145288. .1.02 
HOLIIIIJUM 2.2683 1e3765 5e917 142028. 1.02 
ERBIUM 2.2561 1.4302 5.755 136034. 1.01 
THULIUM 2. 2426 1ell92 6.441 149711. 1.00 
YTTERBIUM+2 2.4891 0.1333 8.098 261194. 1.18 
YTT ER 81 UM+3 2e2349 o. 7333 7.666 115162. 0.99 
LUTETlUM 2.2272 1.9612 4e649 104995. 0.98 
HAFNIUM 2.0282 2e7932 2.586 43276. o.elt 
TANTALUM 1.8832 3e5861 1e364 14477• 0.65 
TUNGSTEN 1.8074 3.8625 14.160 6711. 0.13 
RHENIUM 1.7651 3.5746 15.557 t358. 0.12 
OSMIUM 1. 7368 3.6130 15.103 lt675~ 0.10 
IR I Dl Ullll 1.7420 3.0543 143.340 9456. o.os 
PLATINUM 1e7805 2.5917 1821.238 17991. o.oz 
GOLD 1e8511 1.6811 21.116 45016. 0.30 
MERCURY 2.0462 Oe2814 41.729. l709.He 0.42 
THALLIUM 2.2028 Oe8301 58.975 158404. 0.34 
LEAD. 2.2465 0.8984 98e001t 165945. ·o.21 
BISMUTH 2e1682 0.9589 13~875 198123. 0.34 
POLONIUM 2.2713 . 0.6623 50.905 . 23 8902. 0.45 
FRANCIUM 3.5944 Oe3475 22.513 1004227. 1e39 
RADIUM 2e944B Oe8063 u. 711 466551. 1.26 
ACTINIUM 2.1t108 1e9965 5.192 151384. 1.12 
THDRI UM 2.3081 2. 6224 5.938 100132. o.ss 
PROTACTINIUM 2.0873 2e5341 8e365 61684. 0.56 
URANIUM 1e9807 2.3997 23.562 500tBe 0.30 
NEPTUNIUM 1.9615 2e1693 23.075 55681. 0.32 
PLUTONI UM+4. 7 6 2.1053 1. 7623 9.883 85997. 0.61 
PLUTONIUM+S 2.0436 1.76U 13.458 58575. Oelt3 
AMERICIUM 2. 2Z08 . 1.2670 9.101 135503. o.eo 
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TABl. E•lll- 3 

SOLVENT-LITHI~ 

GORDY-THOMAS AT(JIIIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS ·VOLUME SUB ll MA J1 ON 

Oa960 1a5620. · 13.020 38580. 

SOLUTE . RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.4987 1a3502 3.210 115004. -1.24 
BERYlliUM 0.7222 2.0192 5.99.8 .46127. -0.57 
BORON 0.5890 3.4344· 4.738 123953. -1.06 
CARBON Do560ir 4o4298 4.042 236841. -1.59 .. 

NITROGEN 0.5282 2.9264 2o:673 265302. -2.01 
OXYGEN 0.5743 1a5433 o.s.u 79218. -2.50 
SODIUM 1.2234 Oo67l9 3147.232 8450. o.ot 
MAGNESIUM 1o0256 0.9228 -o.s8o 217. -0.27 
ALUMINUM 0.9168 2.0088 1.632 12994. -0.56 
SILl CO,.. Oo81t64 z. 8097 1o101 20408. -0.87 
PHOSPHOROUS Oa7945 1o95i8 0.879 27541. -1.14 
SULFUR 0.8003 1o72U ·o.J45 20329. -1.55 
POTASSIUM 1o52U o. 5568 9lo000 31410. Ool2 
CALC I WI! lo26J8 1o0938 33.888 4005. -0.06 
SCANDIUM 1o0506 2o3517 2.735 7650. -0.32 
TITANIUM 'Oo9360 2o92U 3o295 22531. -0.53 
VANADIUM Oe8617 3e1830 4.353 47609. -0.68 
CHROMIUM Oo820T 2o4624 1o087 36678. -1.19 
MANGANESE+5 0.8367 lo 7418 0.755 17242• -0.96 
MANGANESE+7 0.8028 lo 7418 o.su 20503. -1.28 
iRON Oo8156 Zo5920 2.115 41572. -0.91 
COBALT o. 8015 · 2a6464 2el59 47070. -0.96 
NICKEL 0.7977 2a6646 2.181 48650. -0.97 
COPPER o. 8182 2.1021 la547 27574. -0.86 
ZINC Oa8924 Oa8061 -0.091 162. -0.70 
GALLIUM Oa8662 1e6900 o. 228 4900. -0.84 
GERMANIUM o.8822 2.3199 Oo.403 9410o -0.94 
ARSENIC 0.8745 Oo7511 -o.ou · 661o .. 1.12 
SELENIUM Oa9040 1.2 805 -0.023 2. -1.5D 
RUBIDIUM lo6300 Oo5151 128.222 43770. 0.12 
STRONTIUM 1.3711 0~9357 1082.047 11173. -0.02 
YTTRIUM 1aU51 2o5816 3.671 5178. -0.22 
ZI It CONIUM 1o0256 3o7843 8.146 30650. -0.38 
Nl 08 I.UM Oo9398 4.5360 9.191 ·62997. -Oe54 
MOLYBDENUM Oo8963 4o0824 2o069 63183. -1.14 
TECHNETIUM o. 8739 4.0980 2o283 70823. -1.15 
RUTHENIUM Oo8572 4eOlZ4 Ze323 7J276. -1.16 
RHODIUM Oe86ll lo4526 1o538 55114. -1.24 
PALLADIUM 0.8809 2. 3432 Oo623 2J643o' -1.25 
SIlVER 0.9251 1o 7729 Oe620 8600. -0.72 
CADMIU114 lo0038 0.6947 -o.ou 1061. -0.62 
INDIUM le0666 1o4956 -o.o:n 540. -0.86 
TIN+Z 1o0442 1e866) o.o85 2121. -0.69 
TJN+4 loOUS 1o 8663 -o.o~1 371. ~0.87 
o\NTJ MONY la0058 1.6226 -.0.038. 275. -1.02 
TElLURIUM le0512 1.2079 -0.021 754. -0.96 
CESIUM 1o7484 Oo4813 86.o963 59141. 0.17 
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UILE•III• It 

SOLVENT-LITHIUM 

SOLUTE. RACIUS EN ERG'( ~OTT HILDEBRAND ELEC TR OrE GA Tl VI TY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

c~ BARIUM 1.4115 1.1016 .86.863 11297. o.o3 • LANTHANUM 1e2017 2e6698 1.33. 3088 • -0.16 
CERIUM+] 1o18l8 2.8927 •• ,891 5414. -0.16 
CERIUM+4 . 1.0704 2.8927 2e20l 12415. -0.~7 
PRASEOD.YMIUI'i 1.1703 2e309Z 1e280 2045. -0.17 
NEODYMIUM 1e1665 2.0036 -0.587 782. -0.17 
PROMETHIUM 1e158l 1e6589 -1.533 60. -0.18 
SAMARIUM 1el536 le2l19 -1.045 368. -0.18 
EUROPIUM+2 1 .. 3067 1e1016 460.646 5441. -o.o2 
EUROPIUM+] le15ll 1e10l6 •OoU4 1078. -0.19 
GADOLINIUM 1.1530 2e4819 2.677 3662. -0.20 
TERBIUM 1.1.15 2.4355 2.616 3802. -0.21 
DYSPROSIUM 1.1364 1o8455 -0.433 726. -0.22 
HOlMIUM 1o13lZ .1.8585 -0.287 860. -0.22 
ERBIUM 1.1255 1e931l o.o11 1288. -0.23 
THULIUM 1.1184 1a5ll1 -0.838 79. -0.24 
YTTERBIUM+2 1o2414 0~9902 38.319 43'n. -0.06 
YTTERBI UM+3 1.1146 0.9902 -o.oso 1078. -0.25 
lUTETIUM 1.1108 2.6480 3o855 7019. -0.26 
HAF Nl UJII 1e0ll5 3. 771. 8.493 32526. -O.ItO 
TANTALUM 0.9392 4e8419 8o667 10762• ..:o.5CJ 
TUNGSTEN 0.9014 5.2151 3.226 92853. -1.11 
RHENIUM Oe8803 .. 8263 le0 59 89668. -1.12 
OSMIUM 0.8662 4.8782 3o184 96606. -1.14 
IRIDIUM Oe8688 4.1239 2e192 72758. -1.19 
PLATINUM o. 8880. .3.4992 1o429 50237. -1.22 
GOLD Oe9232 2.2706 q.71l 16910. -0.94 
MERCURY 1.0205 Oo3800 0.353 6668. -0.82 
THALLIUM 1e0986 1ol208 -0.049 283. -0.90 
lEAD· 1.1204 1.2131 -0.044 229. -0.97 
BISMUTH 1.0813. 1.2~7 -0.030 627. -0.90 
POLONIUM 1.1357 o.e~z 0.206 4163. -o. 79 
FRANCIUM 1.7926 Oe4692 121.719 64377. 0.15 
RADIUM 1.4686 1e0886 1350 .. 056 13645. 0.02 
ACTINIUM 1. 2023 2.6951 6.118 3224. -0.12 
THORIUM 1el5ll J.S407 3o498 13462. -0.39 
PROTACTINIUM 1.0410 3.4215 le918 21639. -0.68 
URANIUM 0.9878 3.2400 1ol3l 24232. -0.94 
NEPTUNIUM 0.9782 2.9290 0.926 19271. -0.92 
PLUTONIUM+4e16 1.0499 2.3195 0.732 1889. -0.63 
Pl UTONJ liM+ 5 1.0192 2eH95 Q.814 13501. -0.81 
AMERICIUM 1.1076. 1.1107 -0.111 695. -0.,.4 
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TABL E-111- 5 

SOLVENT-BERYLLIUM 

GORDY-THOMAS ATOMIC ATOMIC HEAT OF 
ELECTRONEGATIVITY RADIUS . VOLUME SUBLI MA Tl ON 

1.530 1el280 4e891 7790C. 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE .} 

HYDROGEN o. 6906 Oe6687 0.788 9345. -0.67 
LITHIUM 1e3848 Oe't953 5.998 46127. 0.57 
HORON Oe8156 1.7009 1e681 10497. -0.49 
CARBON 0.7766 2.1938 1.612 39875. -1.02 
NITROGEN Oel314 1.4493 0.810 46357. -1.50 
OXYGEN Oe7952 0.7643 Oe023 3177. -1.93 
SODIUM 1.6941 0.3327 15.902 124552. 0.58 
MAGNESIUM 1.4~02 0.4570 25.559 54231. 0.30 
ALUMINUM 1e2695 o. 9949 4186.870 10847. o.o1 
Sl LICON 1· 1120 1.3915 3.463 8380. -0.30 
PHOSPHOROUS 1.1002 . 0.9666 Oe106 1986. -0.57 
SULFUR 1.1082 0.8524 0.127 3995. -0.98 
POTASSIUM 2e1064 0.2757. 25.008 2757~1. 0.69 
CALCIUM 1e7500 Oe5417 Ue992 115103. 0.51 
SCANDJUM 1elt548 1el682 15.382 23362.- 0 .• 25 
T1 TANIUM 1e2961 1e4467 164.753 7271:. 0.04 
VANADIUM 1e1933 1e5764- -3.669 168. -o.u 
CHROMIUM· 1.1365 1e2195 -0.043 au. -0.62 
MANGANESE+5. 1.1587 . Oe8626 1.298 5746. -0.39 
MANGANESE+7 1e1U.T Oe8626 Oe240 3981. -o.n 
IRON 1e1294 1.2837 -0.322 335• -0.34 
CUBAL T 1el099 1e3107 -0.328 41. -0.39 
NICKEL 1e1046 1e3196 ~0.320 10. -0~40 
COPPER 1el330 1e04il 0.554 2267. -0.29 
liNC l. 2358 Oe399Z 80.208. 32450. -0.13 
GALLIUM 1· 1995 0.8370 . 12.672 22494. -0.27 
GERMANIUM 1.2216 1.1419 5e619 18929. -0.37 
ARSENIC 1.2uo· Oe372] 7.~4. 55562,;· -0.55 
SELENIUM 1e2518 Oe6l41 2.663 54301. -0.93 
RUBIO llJM ·2.2571 OeZ555 31.894 3!!11349. 0.69 
STRONTIUM le9069 Oo4634 24.199 169999. 0.55 
YTTRIUM 1e5718 1oZ786 Ue604 34537. 0.35 
ZIRCONIUM 1e4202 1e8l42 5.195 5517. 0.19 
NIOBIUM 1. 3014 2o2465 -57.128 1. 0.03 
MOLYBDENUM 1· 2411 2o0218 -0.149 79o -o.s7 
TECHNETIUM 1e2101 2o0295 -0.011 561. -o.se 
RUTHENIUM 1.1811 1e9872 -0.043 846. -0.59 
RHODIUM 1e1924 1ol099 -o.us 2. -0.67 
PALLAiHUM 1e 2199 1ol605 0.·302 _,..aT. -0.68 
SILVER 1e2810 0.8180 26.755 15074. -0.15 
CADMIUM 1e390l 0.3440 992.336 58400. -o.o5 
INDIUM le4170 0.7401 22.290 44421. -0.29 
TIN+2 lo4459. Oe924J 110.290 31815. •0.12 
TIN+4 le4007 Oe9243 27.039 57310. -o.so 
ANTIMONY 1o3927 Oe8036 llo039 52738. -0.45 
TELLURIUM le 4557 Oo5912 21.918 78067. -0.39 ,. 
CESIUM 2e42U Oo2.418 35.206 445163. 0.74 \,i)' ~ ' 

18 



UBI. E-111- 6 

SOl V ENT-BER YLL IUM 

SOLUTE RADIUS ENERGY MOTT HILDEBRAN[) ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIIJM 1e982) Oe5456 22.143 185011. 0.60 
LANTHANUM 1e6640 le3222 11.662 47063. o.tt1 y,-'1 CERIUM+3 1e6365 1.4326 9 •. 149 38431. 0.41 .... CERIUM+It le4823 le'+326 76.246 18775. 0.10 
PRASEODYMIUM 1.6206 1.1436 12.540 47461. 0.40 
NEODYMIUM 1e6152 Oe9923 14.537 !3760. 0.40 
PROMETHIUM 1e6037 Oe82l6 n.ou 61178. Oe39 
SAMARIUM 1e59T!J 0.6329 20.913 12673. 0.39 
EUROPIUM+2 1e8094 o. 5456 18.549 130582. 0.55 
El.IROPIUM+3. 1.5940 0.5456 23.542 78761. 0.38 
GADOLINIUM 1.5966 le2291 12.320 40085. 0.37 
TERBIUM 1e5807 1·2062 12.351 38515. 0.36 
DYSPROSIUM 1.5736 Oe9140 17.093 50588. 0.35 
HOLMIUM 1.!5665 Oe9204 17.356 49107. ().)5 
ERBIUM 1. 5585 0.9564 17.008 45998. 0.34 
THULIUM 1. 5488 0.7484 21.602 55642. . 0.33 
YTTERBIUM+2 1.7190 Oe4904 18.536 112369. 0.51 
YTTERBiUM+] 1. 5434 Oe'+904 30e196 73388. 0.32 
LUTETIUM 1.5381 le3114 12~157 28833. 0.31 
HAFNIUM 1.4007 1.8678 4a989 4517. 0.17 
TANTALUM 1.3005 2.3919 -105.247 221. -o.o2 
TUNGSTEN 1. 2482 2a5828 o.zo8 2590. -0.54 

~ 

RHENIUM 1. 2190 2e3902 Oe176 2421. -0.55 
OSMIUM 1a1995 2e4159 0.316 3562. -0.57 
IRIDIUM 1. 2030 2.0424 -0~052 728. -0.62 
PLATINUM 1. 2296 1e1330 -0.109 133. -0.65 
GOLD 1.2784 1el24!J 2.328 8541. -0.37 
MERCURY 1e4U1 Oel882 57.291 83764. -0~25 
THALLIUM 1e52U Oe5551 25.016 64013. -0.33 
LEAD· 1. 5514 Oe6008 n·.6u 66171.;. -0.40 
BISMUTH 1.4973 Oe6412 31.135 79379. -0.33 
POLONIUM 1. 5727 Oe't429 · 92.064 103945. -0.22 
FRANCIUM 2.4823 0.2323 39.649 .475162. 0.72 
RADIUM 2.0337 0.5392 25.276 204087. o.sq 
ACTINIUM 1.6649 1e3350 9.737 46662. 0.45 -
THORIUM 1.5940 1a753S 29.117 22947. 0.18 i;'· 

PROTACT HUUM 1e4415 le6945 33.406. 10513. -o.u 
URANIUM 1. 3679 le6046 1· CJ84 7456. -0.37 
NEPTUNIUM 1. 3546 le4506 3.124 10018. -0.35 
PLUTONH.iM+4e16 1e 4539 1.178" 262.664 22998. -0.06 
P~UTONIUM+5 1.4113 1.1784 8.786 12863. -0.21t 
AMERICIUM 1. 5331. 0.8472 119.206 It 761t8. o.u 
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TABL E•lll• 7 

SOL V EN T•BORON 

GORDY-THOMAS AT~IC ATOMIC HEAT CF 
~LECTRONEGATlVITY RADIUS . VOLUME SUBLI MA Tl ON 

2.D20 0.9200 4.388 132500. 

~.,! 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE· 

HYDROGEN Oe8467 Oe3931 -.1.449 uo. -0.18 
ll THI UM 1. 6978 0.2912 "· 738 123953. 1.06 
BERYLLIUM 1· 2261 Oe5879 le681 10497. 0.49 
CARBON 0.9522 1e2898 1.350 9937. -0.53 
NITROGEN Oe8967 0.8521 0•590 1.5071. -1.01 
OXYGEN 0.9750 0.4494 -0.001 '1130. -1.1t4 
SODIUM 2.0772 Oel956 10.528 279158. 1.07 
MAGNESIUM 1e7413 Oe2687 9.636 139873. 0.79 
ALUMINUM 1·. 5565 0.5849 8.966 52880. o.so 
SILICON 1e4370 Oe8181 60.264 51360. 0.19 
PHOSPHOROUS 1e3489 Oe5683 153.884 23903. -o.oe 
SULFUR 1. 3587 0~50l1 5.227 3 0131. -0.49 
POTASSIUM 2e5826 Oel621 17.967 578098. 1.18 
CALCIUM 2.1457 0.3185 11.781 273011. 1.00 
SCANDIUM 1.7837 0.6868 6.993 89496. 0.74 
Tl TANIUM '1• !589-l Oe8506 7.301 It 8485. 0.53 
VANADIUM. 1e4630 0.9268 4.942 17648. 0.38 
CHROMIUM 1. 3935 o. 7170 49.095 20325'•1,. -0.13 
MANGANESE+5 1.4207 o.so12 150.550 35909. 0.10 
MANGANESE+T 1· 3630 0.5072 25.997 30207. -0.22 
IRON 1e384B o. 7547 31.224 17393. 0.15 
COBALT le3609 0.1706 ,55 • .U1 13970. 0.10 
NICKEL 1e3543 0.7758 63.908 13129. o.oq 
COPPER' 1-3891 0.6121 26.695 25815. o.zo 
ZINC le 5152 0.2.347 29.859 90428 ..... 0.36 
GALLIUM 1e4707 Oe4921 70.127 80131. 0.22 
GERMANIUM 1· 4978 0.6755 230.012 .· 775 71. 0.12 
ARSENIC 1.4848 0.2189 16!56.7,1 138729. -0.06 
SELENIUM 1e5348 Oe3728 32.715 14 72'45. -0.44 
RUBIDIUM 2.7674 0.1!502 22.561 725603. 1.18 
STRONTIUM 2. 3380 0.2725 15.257 381720. 1~04 
YTTAI UM 1e9272 0.7517 7.2!54 120064.' 0.84 
ZIRCONIUM 1.7413 1.1019 4.328 47346. 0.68 
NIOBIUM 1e5957 1.3201 2.465 16561. 0.52 
MOLYBDENUM 1e5217 1el887 83.252 13479. -o.oe 
TECHNETIUM 1e4837 1.1932 . 45.118 9631. -0.09 
RUTHENIUM 1e4554 1.1683 30.511 8228. -0.10 
RHOOI.UM 1e4620 1.0053 17.171 14021. -0.18 
PALLADIUM 1.4957 0.6823 40.878 35222. -0.19 
SILVER 1• !5701 0.5162 22.904 62249. 0.34 
CADMIUM 1. 7043 o.zo21 31.122 1432 58. 0.44 
INDIUM 1. 8109 Oe·U55 138.461 12 8909. o.zo 
TIN+2 1· 7728 Oe5434 37.353 UQU1. 0.37 
TJN+4 1· 7174 0.5.434 195.720 164123. 0.19 
ANTIMONY l· 7076 0.4725 4027.444 149789. 0.04 
TELLURIUM 1.7848 Oe3517 850.797 197386. 0.10 
CESIUM 2.9685 0.1422 26.047 909918. 1e23 ...... 

, I 
¥ 
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TABLE• III• 8 

SOL VEN T .. BORON 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIYITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 2eU04 o.uoa Uo2Z6 418343. 1.09 
LANTHANUM 2.0402 Oe7174 Be003 151670. 0.90 

~~ CERIUM+3 2.0065 Oe8423 .7.118 133269. Oo90 
CERIUM+4 1.8174 Oe842J 10.108 82328. 0.59 
PRASEODYMIUM. 1o9870 Oo6724 8.031 147881. 0.89 
NEODYMIUM 1.9804. 0.5834 8e67l .158163. o.8CJ 
PROMETHIUM le9663 Oo4UO 9e395 169355. o.88 
SAMAR I UP'! le9587 o.372l 10.541 187289. o.88 
EUROPIUM+2 2.2185 0.3208 l2e205 305600. 1.04 
EUROPIUM+] 1.9543 Oe3208 u.2n 196418. o.87 
GADOLINIUM 1.9576 Oe7226 ?e691 132472. 0.86 
TERBIUM 1. 9380 Oe70CJ1 7.581 128095. o.85 
DYSPROSIUM 1.9293 0.5374 8e965 148462. 0.84 
HOLMIUM 1. 920? . 0.5411 8.939 145260. Oi.Bit 
ERBIUM 1e9109 De5623 8.726 139153. o.a3 
THULI.UM le8989 Oo4400 9o881 154400. o.82 
YTTERBIUM+2 2.1076 Oe2883 11.412 264342. 1.00 
YTTERBI UM+3 1.8924 Oo2883 11.912 l823llto 0.81 
LUTETIUM 1.8859 o. 7710 7e063 106478. o.eo 
HAFNIUM l. 7174 1e098l 4.202 43405. Oo66 
TAN TUUM 1.5946 1e4098 2.428 13559. 0.47 
TUNGSTEN le5304 1· 5185 78.407 5712. -o.os 

J 

RtiENIUM 1·.4946 1.'+053 51.829 5495. -0.06 
OSMIUM 1o4707 1o4204 17.908 3835• -0.08 
IRIDIUM 1.4750 1o2008 .19.804 8910. -0.13 
PLATI1'4UM 1o 5076 lo0l89 28.774 18179. -0.16 
GOLD 1o5674 Oe66U 141.394 48144. .0.12 
MERCURY 1e1326 0.1106 138.399 185022. 0.24 
THALLIUM 1e8652 0.3263 277.841 165212. 0.16 
LEAD 1e9022" 0.3532 913.583 171837. 0.09 
BISMUTH 1e8359 Oo3770 34CJ. 394 202139. 0.16 
POLONIUM 1. 9283 . 0.2604 144.423 243977. 0.27 
FRANCIUM 3e0435 Ool366 28e581t .966246. 1.21 
RADIUM 2.4915 0.3170 l6o949 457086. 1.08 
ACTINitJM 2.0413 o. 781t9 7.354 151033. 0.94 
THORIUM 1.9543 1e0309 9.490 99425. 0.67 
PRO fACT INIUM 1. 7674 Oe9962 18.328 6222ito 0.38 
URANIUM 1o 6772 Oe9434 150.273 51093. 0.12 
NEPTUNIUM 1o 6609 Oe8528 124.143 57302. 0.14 
PLUTONIUM+4e76 1. 7826 Oe6928 20e539 88767. Oolt3 
PLUTONI UM+5 1.7304 Oe6928 41.891 61567. o.25 
AMERiCIUM h80.04 0 .. 4981 15.620 :l,3Q649. Q.6l 
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T ABL E•lll- 9 

SOL VENT-CARBON 

GORDY-THOMAS AT~IC ATOMIC HEAT CF 
ELECTRO~EGATIVITV RADIUS VOLUME SUB Ll MA Tl ON 

2.550 o. 8760 3.397 170900. 

r.;' 

SOLUTE RADIUS ENERGY MaTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.8893 Oe3048 1.332 4954. 0.35 
ll THI UM 1· 7831 0.2257 4.042 23.6841. 1e59 
BERYLLIUM 1.2877 0.4558 1e612 !9875. 1.02 
BORON 1. 0502 0.7753 1.350 9937. 0.53 
Nl TROGEN 0.9418 Oe6606 -0.051 922. -0.48 
OXYGEN 1.0240 Oe3484 0~661 13816. -0.91 
SODIUM 2e1815 Oe1517 8.406 497405. 1.60 
MAGNESIUM 1. 8288 0.208) 6.515 262963. 1.32 
ALUMINUM 1e6347 Oe4535 5.035 124375. 1.03 
SILICON 1e5091 0.6~43 10.754 129751. 0.72 
PHOSPHOROUS 1. 4167 Oe4406 14.207 67533. 0.45 
SULFUR 1.4269 Oe3885 2075.613 77774. ·o.ott 
POTASSIUM 2. 7123 0.1257 14.898 1005745. 1.71 
CALCIUM 2. 2534 0.2469 9.272 501698. 1.53 
SCANDIUM 1. 8733 0.5325 5.288 197881. 1.27· 
Tl TANIUM 1.6689 0.6594 4e782 125086. 1.06 
VANADIUM 1.5365 Oe7185 3.213 62555. 0.91 
CHROMIUM 1e4635 o. 5559 n.oo2 63922. 0.40 
MANGANESE+5 1.4920 0.3932 9.604 89096. 0.63 
MANGANESE+? 1.4315 0.3932 34.713 78118. 0.31 
IRON 1.4543 0 .• 5851• 5.371 58460. 0.68 
COBALT 1.4292 0.5971& 5.463 5118.9. 0.63 
NICKEL 1.4224 0.6015 5.436 49380. 0.62 
COPPER 1.4589 0.4745 5.810 ., 2591. 0.73 
ZINC 1.5913 0.1820 9.415 173172. 0.89 
GALLI U~ 1~ 5445 Oe3815 13.096 17l068. 0.75 
GERJIIANIUM 1. 5731 0.5237 n. 830 174910. 0.65 
ARSENIC 1. 5594 0.1697 50.062 2!5 6204. 0.47 
SELENIUM 1.6119 0.2891 1517.794 . 284695. 0.09 
RUBIDIUM 2.9064 0.1164 18.596 1255137. 1. 71 
STRONTIUM 2.4555 0.2112 Ue043 685710. 1.57 
YTTRIUM 2.0240 0.5828 5.912 258191. 1.37. 
ll RCONJ UM . 1. 8288 0.8543 3.820 UC148. 1.21 
NIOBIUM 1.6758 1.0240 2.595 67179. 1.05 
MOLYBDENUM 1. 5982 Oe9216 12.037 51403. O.lt5 
TECHNETIUM 1. 5582 0.9251 10.403 47637. Oeltlt 
RUTHENIUM 1. 5285 Oe9058 9.927 43519. 0.43 
RHODIUM 1. 5354 0.7794 19.268 55621. 0.35 
PALLADIUM 1e5708 0.5290 34.612 93458. 0.34 
SILVER 1.6495 0.4002 le903 139127. 0.87 
CADMIUM le 7900 Oe1568 12.038 262313. 0.97 
INDIUM le9018 0.3376 20.766 256379. 0.73 
TIN+2 1e86l9 o.~zu u.on '24!5345. Oe90 
TIN+4 1.8037 Oe42U 27.268 327168. 0.72 
ANTIMONY le7934 0.3663 39e416 296502. 0.51 
TELLURIUM 1e8744 0.2727 40e!S04 311905. 0.63 
CESIUM JellJ6 Oe1102 Zle922 156lil7. 1.76 

· ... ./ 
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TABLE•III- 10 

SOL YEN T•CARBON 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIYITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIU,. 2.5525 0.2487 12.467 755684. 1.62 

<f" LANTHANUM 2.1421 Oe6027 6e695 318247. 1.43 

' CERIUM+3 2.1073 0.6530 6.093 281303. 1.43 
CERIUM+4 1e9087 0.6530 6.551 190854. 1.12 
PRASEODYMIUM · 2.0868 Oe52U 6e544 30!5476. 1.42 
NEODYMIUM 2.0799 Oe452J 6.872 318944. 1.42 
PROMETHIUM 2.0651 Oe3745 7.215 332448. 1.41 
SAMARIUM 2e0511 0.2885 7.790 355811. 1.41 
EUROPIUM+2 2.3299 Oe2481 9e8l4 559003. 1.57 
EUROPIUM+3 2.0525 0.2487 8.124 3673!50. 1.tto 
GADOLINIUM 2.0559 Oe5603 6e·253 279791. 1.39 
TERBIUM 2.0354 0.5498 6.125 270972. 1.38 
DYSPROSIUM 2.0263 Oe4166 6.827 298405. 1.37 
IIOLMIUf4 2.0171 0.4195 . 6.778 292834. 1.37 
ERBIUM 2.0068 0.43!59 6.627 283036. 1.36 
THULIUM 1e9943 0.3411 7.170 302505. 1.35 
YTTERBIUM+2 2. 213!5 o. 2.235 8e929 483207. 1.53 
YTTERBIUM+3 1.9814 0.2235 8.144 339430. 1.34 
LUTETIUM 1.9806 0.5978 !5~ 665 2!3665. 1.33 
HAFNIUM 1.8037 Oe8514 3.696 121881. 1.19 
TANTALUM 1.6747 1.0930 2.598 61107. 1.00 
TUNGSTEN 1.6073 1.1773 7.410 40564. o.tte 
RHENIUM 1. 5696 1.089!5 7.337 38567. 0.47 
OSMIUM 1. !5445 1e1012 6.871 33215. 0.45 
IRIDIUfll 1.5491 Oe9310 12.096 45820. 0.40 
PLA Tl NUM 1.5833 o. 7899 20.390 65562. 0.37 
GOLD 1e6461 0.5126 u.oo1 118119. 0.65 
MERCURY 1. 8196 o.o8u 21.498 322457. 0.77 
THALLIUM .. le9589 0.2530 28.380 312710. 0.69 
lEAD: 1 .. 9971 o. 2738 36.734 326808o 0.62 
BISMUTH 1.9211 Oe2923 34.736. 382559. 0.69 
POLONIUM 2.o2si · Oe2019 30.036 444468. o.eo 
FRANCIUM 3.1963 Oel059 23.719 1661381. 1.74 
RADIUM 2.6187 0.2458 Ua741 822552. 1.61 
ACT IN IUM 2.1438 Oe6085 6.347 317468. 1.47 
THORIUM 2.0525 Oe7993 6.926 231196. 1.20 
PROTACTINIUM 1. 8562 o. 7724 8.165 157106. 0.91 
URANIUM 1e76l4 Oe7l14 Ue547 133181. 0.65 
NEPTUNIUM 1.7443 Oe6612 13.663 142627. 0.67 
PLUlONIUM+4e 76 la8721 .0.5372 C). io3 196784. 0.96 
PLUTONI UM+5 1.8174 Oe5312 10.262 145163. 0.78 
AMERICIU.M 1.9749 . 0.3862 9.139 279909. 1.1. 5 
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TABLE-Ill- 11 

SOL Yet T-N ITROGEN 

GORDY-THOMAS ATOMIC ATOMIC HEAT OF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI filA Tl ON 

3.030 o.B250 1.913 ll2900o 

•• 
SOLUTE RADIUS ENERGY MQTT HILDEBRAND ELECTRONEGATIYiiY 

ELEMENT RAT 10 RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN Oo9it42 Oe46l4 0.367 7020. 0.83 
ll THI UM 1o8933 0.3417 2.673 265302. 2.07 
RERYLLI UM 1. 3673 Oo6900 o.no 46357. 1.50 
BORON 1.1152 1.173 6 Oo590 15071. 1.01 
CARBON 1o0618 1o5U7 •0.051 922. O.ltB 
OXYGEN 1. 0873 Oo5271t ·3~630 16611. -0.43 
SODIUM 2o3164 OoZ296 5.665 566355. 2.08 
MAGNESIUM 1o9418 0.3153 3o931 2CUt862o 1.80 
ALUMINUM 1.7358 0.6864 2.696 142921. 1.51 
Slli.C ON 1.6024 Oo9601 4.586 153487. 1.20 
PHOSPHOROUS 1o 5042 Oo6670 3. 812. 77212. 0.93 
SULFUR 1.5152 0.5881 13.864 87642. 0.52 
POTASSIUM 2o8800 Ool903 l0o505 1162987. 2.19 
CALCIUM 2o3927 0.3138 6o190 577872. 2.01 
SCANDIUM 1.9891 Oo8060 3.257 231191. 1.75 
TIT AN IUM lo 7.721 · Ot.9982 2eft94 148522. lo54 
VANADIUM 1.6315 1.0877 1o684 76204~ 1.39 
CHROMIUM 1. 5539 Oo8415 4o149 ?5276. o.88 
MANGANESE+5 1.5842 0.5952. 3.501 100651. loll 
MANGANESE+7 1o5200 Oe5952 6e042 88149. 0.19 
IRON lo5442 Oo8857 2e20l 69476. lol6 
COBALT lo 5176 Oe9043 2eU6 61304. loll 
NICKEL 1o 5103 Oo9105 2o082 59285. lolO 
COPPER 1o549l 0.7183 2o443 83683. 1.21 
ZINC 1 .• 6897 0.2155 4.337 188922. 1.37 
GALLIUM lo6400 o. 5175 5.559 195121. 1oZ3 
GERMANIUM lo6703 0 •. 7927 6o885 203913. lo13 
ARSENIC. 1e6558 Oo2569 13.618 284605. 0.95 
SELENIUM lo7115 0.4376 43.154 324507. 0.57 
RUBIDIUM 3.0861 0.1763 13.153 1455918. 2o1·9 · 
STRQNTIUM 2. 6073 0.3198 8ol68 792721. 2.05 
YTTRIUM 2.1491 0.8822 3.823 303875. lo85 
ll RCONIUM 1o91tl8 1e2932 2.383 158129. 1.69 
NIOBIUM 1.1794 1o5500 1.561 85465. 1.53 
MOL YBOENUM 1e6970 le3950 3.583 .72660. Oo93 
TECHNETIUM lo 6545 1.4004 3.069 61081. 0.92 
RUTHENIUM 1.6230 1o3111 2o870 56001. 0.91 
RHOOI.Uf'l 1o6303 1o1798 lto261 68887. 0.83 
PALLADIUM !.6619 0.8007 6.943 108854. 0.82 
SILVER 1o7515 0.6058 3.744 U1535. lo35 
CAOIIIIUM 1e9006 Oo2374 5.976 ~90940. 1.45 
INDIUM 2e0194 0.5111 8o655 293391. 1.21 
TIN+2 1e9770 Oe6317 6elt31 283601. 1.38 
TIN+4 1· 9152 Oe6371 llo41l 380105. 1o20 
ANTIMONY 1.9042 Oo5545 1Jo396 341765. lo05 
TELLURIUM 1e9903 0.4128 14.962 426285. loll 
CESIUM 3. 3103 Ool669 l5ol43 1822798. 2.24 

j 

24 



TAa.E--UI- 12 

SOLVENT-NITROGEN 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND E LE CTRONEGAT IV I TY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 2. 710] Oe376• 8e621 817878. z.1o 
LANTHANUM 2.2752 0.9123 ~.~)7 315655. 1.91 

v CERIU111+3 2.2)76 Oe9885 4 •. 0~5 340J71. 1e91 
CERIU111+4 2.0267 0.9885 3.808 226010. 1.60 
PRASEODYMIUM 2e2l58 0.7891 4.286 357976. 1.90 
P\IEOOYMIUM 2.2085 Oe6847 4.468 311540. 1.90 
PROMETHIUM 2el927 0.5669 4.641 384481. 1.89 
SAMARIUM 2.1842 Oe4367 ~.966 408132. le89 
EUROPIUM+2 2.4739 o.3 764 6.650 645602. 2.05 
EUROPIUM+] 2.1794 0.3764 5 .. 145 419641. 1.88 
GADOLINIUM 2el830 Oe81t8l 4.063 328789. 1.87 
TER81 UM 2· 1612 Oa8322 3.963 318032. 1e86 
DYSPROSIUM 2e15U 0.6306 4e350 345971. 1.85 
HOLMIUM 2.1418 0.6351 4.305 339507. 1~85 
ERBIUM z.uo9 Oo6599 4.202 328543. 1.84 
THUll UM 2.1176 0.5164 4o488 347785. 1.83 
YTTERBIUM+2 2.3503 Oa3384 5.941 554645. 2.01. 
YTTERBIUM+] 2.1103 0.3384 5.019 385393. 1.82 
LUTETIU!Io1 2.1030 0.9049 ]~612 275259. 1.81 
HAFNIUM 1.9152 1.2888 2.287 148256. 1.67 
TANTALUflil 1. 7182 1 .. 6546 1. 539 78911. 1.48 
TUNGSTEN 1.7067 le 7821 2.523 54819. 0.96 
RHENIUM 1.6667 1o6492 2.427 51696. 0.95 
OSMIUM 1e6400 1e6670 2.215 45371. 0.93 
IRIDIUM 1.6448 1e4092 3e236 58984. o.as 
PLATINUM 1e6812 1e195T lte772 80703. 0.85 
GOLD lo7479 o. 7159 4.617 13 7139. 1.13 
MERCURY 1e9321 0.1298 9.824 3H150. 1.25 
THAlliUM 2e0800 Oe3830 llo230 355695. 1.17 
LEAD 2.1212 0.4145 13.335 37·3264. 1.10 
BISMUTH 2.0473 0.4424 13.896 439838. 1.17 
POLONIUM 2.1503 . 0.3056 13.404 507628. 1.28 
FRANCIUM 3e3939 Oel603 17.001 l933301. 2.22 
RADIUM 2.7806 0.3720 9.486 956681. 2.09 
ACTINIUM 2e21.4 0.9212 4.262 374906. 1.95 

) 
THORIUM 2.1794 1·2099 lte242 277290. 1.68 
PRO TACT I Nl UM 1.9709 1.1692 4.207 188632. 1.39 .... ~ ·• 
URANIUM 1.8703 1·1072 5 .. 376 15 9494. 1.13 
NEPTUNIUM 1e8521 1e0009 5.510 169221. lel5 
PLUTONIUM+4.76 1.9879 Oe8131 4.786 230029. 1 •• 4 
PLI.lTONlUM•5 1. 9297 0.8131 •\.593 169345. 1.26 
AlilER.I CIUM 2.0970 o • .5e.6 5. 2~3 323008. 1.63 
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TABLE-Ill- 13 

SOL VENT-OXYGEN 

GOROY-THOI'IAS AT(JIIIC ATOI'IIC HEAT CF 
ELECTRONEGATIViTY RADIUS VOLLfo4E SU8ll MA Tl ON 

3.~60 0.8970 z. 45.9 59540. 

{j' 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND E LEC TRONE GAT I VI TV 
ELEMENT RATIO RAfJO NUMBER FACTOR Dl FFERENCE 

HYDROGEN 0.8685 o. 8749 o.ooo 1193. 1.26 
ll THI UM 1.7~14 0.6~80 o.su ?9218. 2.50 
BERYLLIUM. 1.2575 . 1. 30 84. 0.023 3177 • 1e93 
BORON 1e0256 2.225~ -o.ool 1130. 1.44· 
CARBON Oe9766 2.8703 o.:661 13816. 0.91 
NITROGEN Oe9197 1. 8962 3.6]0. 16671. 0.43 
SODIUM 2.1304 0.4353 1.350 197263. 2.51 
MAGNESIUM 1. 7860 Oe5979 0.783 91040. 2.23 
ALUMINUM 1.5964 lo3016 0.314 28443. 1.94 
Sl LICON 1. 4738 1. 8206 0.419 26888. 1.63 
PHOSPHOROUS 1e 3835 1.2647 Oe2l5 10361. 1.36 
SULFUR 1e3935 1e1152 Oe622 14142. 0.95 
POTASSIUM 2.6~88 .0.3608 2 .. 715 ~30947. 2.62 
CALCIUM 2e2007 0.7088 1o 382 19C975. 2.44 
SCANDIUM 1e8294 1.528~ Oe473 52987. 2.18 
TITANIUM .1.6299 1e8928 0.266 24958. 1.97. 
VANADIUM 1. 5006 2.0625 Oe068 ' 6421. 1.82 
CHROMIUM 1e4292 1e5956 0.176 8138. 1.31 
MANGANESE+5 1e4571 1.1287 0.302 1l688. 1.54 
MANGANESE+7 1· 3980 1o 12.87 0.378 1U80. 1.22 
IRON 1e4203 1. 6795 Oe091 6496. 1.59 
COBALT 1o 3958 1. 7148 ci.064 4701. 1.54 
NICKEL 1eJ89l 1.7266 0.057 4276. 1.53 
COPPER 1e4247 1.3621 0.165 11415. 1e64 
ZINC 1· 5541 o. 5223 Oe721 5 5084. 1.80 
GALLIUM 1 .. 5084 le0951 o. 723 47161. 1.66 
GERIIIANIUM 1. 5362 1.5032 0.777 44799. .1.56 
A~SENIC 1· 5229 Oe4811 2.032' 90427. 1.38 
SELENIUM 1e5741 0.8297 4.107 95909. 1.00 
RUBIDIUM 2.8384 0.3342 3.451 541391t. 2.62 
STRONTI.UM 2.3980 0.6063 1.932 275208. 2.48 
YTTRIUM 1·9766 1.6728 0.608 74209. 2e28 
ZIRCONIUM 1.7860 2e4521 Oo217 23635. 2.12 
NIOBIUM 1e6366 2.9392 Oe047 5393. le96 
MOLYBDENUM 1.5608 2.6453 o.o•6 4027. 1e36 
TECHNETIUM 1e5217 2o 6554 0.026 2285. 1.35 
RUTHENIUM le 4928 2.5999 o.ou 1728. 1.34 
RHODIUM 1e4994 2.2372 0.090 4478. 1.26 
PAllADIUM 1e5340 1e5183 0.;438 1696~. 1.25 
SILVER 1e6109 1.1~88 0.461 3<.848. 1.78 
CADMIUM 1e 7480 0.4501 1.137 93870. 1.88 
INDIUM 1.8573 Oe9691 1. 305 82148. 1.64 
TIN+2 1.8183 1e2093 0.971 14535. 1.81 
TIN+4 le7614 1.209] 1. 731 101256. 1.63 
ANTIMONY 1el514 1.0514 1.900 97185. 1.48 
TEllURIUM 1e8305 o. 7827 2o417 133370. 1.54 
CESIUM 3.0~46 Oel164 4. 210 693204. 2.67. 

.) 
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TABLE• Ill• lit 

SOLVENT•DXYGEN 

SOLUTE RADIUS ENERGY MUTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER · FACTOR DIFFERENCE 

BARIUM 2.4928 Oe7U8 2.042 302671. 2.53 
UNTHANU"' 2.0925 le7299 . o. 755 96738. 2e34 

\i CER I UM+3 2.oseo le8744 Oe6!il 83163. 2.34 
CER IUM+4 1.8640 1.8744 . 0.487 47479. 2.03 
PRASEOOY,..IUM 2.0379 1.4963 Oe746 94607. 2.33 
NEODYMIU"'. 2e0312 le2983 o.eu 102631. 2.33 
PROMETHIUM 2.0167 1.0749 · o.888 111512. 2.32 
SAMARIUM 2e0089 o.8Z80 1.007 125644. 2.31 
EUROPIUM+Z 2. 2754 Oe7U8 1.514 215861. Ze48 
EUROPIUM+] 2.0045 Oe7U8 1e072 132899. 2.31 
GADOliNIUM 2.0078 1e6082 0.672 83217. 2.30 
TERBilJII! 1.9877 1e5l81 0.652 80150. 2.29 
DYSPROSIUM 1.9788 1el958 0.787 95825. 2.2e 
HOUIII UM 1e9699 le204Z o.n2 93468. 2.28 
ERBIUM 1.9599 1e25U Oel39 88906. 2.27 
THUll UM 1.9476 0.9192 0.845 100771. 2.26 
YTTERBIUH+2 2.1616 Oe6416 1e337 184720. 2.44 
YTTER8IUH+3 1e9409 Oe6416 1.038 122562. 2.25 
LUTETIUM 1e9342 1.7158 0 .. ~45 64515. 2.24 
HAFNIU"' 1.76.14 2e41t37 0.197 21177. 2.10 
TANULUM 1e6355 3.1374 0.032 3847. 1.91 
TUNGSTEN 1e5697 3.3792 -o.ou 658. 1.)9 
RHENIUM 1.5329 lel273 -o.ou 6'+0. 1.38 
OSJIIIIUJIII 1. 5084 3.1609 -0.023 215. 1.36 
IRIDIUM 1.5128 2e672Z o.ozo 1979. 1.31 
PLATINUM 1.54~3 2.2674 0.143 ~586. 1.28 
GOLD 1.6076 1 ... 713 0.4Zl 25180. 1.56 
MERCURY 1.71'70 o•2462 1.916 125897. 1.68 
THALLIUM 1. 9130 0.7262 1e835 109506. 1.60 
LEAD 1.9509 Oe7860 2e094 114255. 1.53 
BISJIIIUTH 1.8829 Oe8389 2.296• 136725. 1.60 
POLONIUM .1.9777 . 0.5794 2.496 169502. 1. 71 
FRANCIUM. 3.1215 0.3040 ... 550 738013 • 2.65 
RADIUM 2. 5574 0.7054 2e26it 332737. 2.52 
ACTII'HUM 2.0936 1.7467 o.728 96234. 2.38 
THORIUM 2.0045 2.2943 0.558 58513. 2.11 
PROTACTINIUM 1e8127 2.2170 O.it23 33496. 1.82 
URANIUM 1. 7202 2.0994 0 .. 449 26403. 1.56 
NEPTUNIUM 1.7035 1.8979 0.512 30667. 1.58 
PLUTONIUH+'+e76 1.828! le54l8 0.636 52458. 1.87 
PLUTONIVM+5 1e 7148 le5418 Oe497 33923. 1.69 
AMERICIUM 1. <J28.7 lel085 Oe904 896Z6. 2.06 
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TAIIL E•lll• 16 

SOLY EN T•SOD I UM 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

·BARIUM 1.1101 1e6397 -128.714 5. 0.02 
LANTHANUM 0.9822 3e9138 41.274 21736. -0.17 

Cf CER I UM+3 Oe9660 4.3056 48.501 3~65. -0.17 
CERIU14+4 0.8749 4.3056 9.388 !51073. -0.48 
PRASEODYMIUM Oe9566 3e437l . 29.779 23442. -0.18 
l'iEODYMI UM Oe9534 2.9823 21.159 11712. -0.18 
PROMETHIUM 0.9466 2e4691 Ue066 11955. -0.19 
SAMARIUM 0.94:50 1o9020 5.599 6101o -0.19 
EUROPIU14+2 1.0680 1u6397 -zi.493 746. -0.03 
EUROPIU14+3 0.9409 1.6397 2.844 3868. -o.2o 
GADOliNIUM Oo_9424 3e6941 27.202 28855. -0.21 
TERBI Ufll 0.9330 3.6250 25.4.86 29123. -0.22 
DYSPROSIUM 0.9288 Ze7469 Ue402 16917. -0.23 
HOU•I U"' 0.9246 Ze7662 Uo0l9 17631. -0.23 
ERBIUM 0.9199 2~8742 13.648 19624. -0.24 
THUliUM 0.9142 2e21t92 1.u2 11759. -0.25 
YTTERBIU14+2 1.0147 lo4738 -2.221 941. ~0.07 
YTTERBIUM+] 0.9110 1.4138 1.553 3576. -0.26 
LUTETIUM 0.9079 3e9414 22~5?9 38033. -0.27 
HAFNIUM 0.8268 5ebl34 23.907 93865. -O.t.l 
TANTALUM 0.7671 . 7.2068 20.072 167825. -0.60 
TUNGSTEN o. 7368 7e76H 7.205 209611. -1.12 
RHENIUM o. 7195 7.1836 6.909 20%35. -1.13 
OSMIUM 0.7080 7e2608 7.110 218011. -1.15 
IRIDIUM o. 7101 6.1381 5e188 1131t51. -1.20 
PLATINUM 0.7258 5e20U 3e685 129745. -1.23 
GOLD 0.7546 3e3796 2.843 60352. -0.95 
MERCURY 0.8341 o. 5656 -0.074 u. -0.83 
HtALLIUM 0.8980 1e6612 0~252 5997. -0.91 
LEAD 0.9158 1.8056 0.240 6517. -0.98 
BISMUTH o. 8838 1e927l o.2n· 5339. -0.91 
POLONIUM 0.9283 1.3310 -0.022 868. -o.8o 
FRANC HIM 1.4652 0.6983 29.267 11t420. Oellt 
RADIUM 1. 21)04 1e 6204 -501.985 35. o.o1 
AC Tl NIUM 0.9827 4.0123 69.324 28209. -0.13 
THORIUM 0.9409 5.2701 14.485 54634. -O.ItO 
PROTACTINIUM 0.8509 5e09Z6 6.407 71531. -0.69 
UIUNI UM 0.8074 4e8225 3 .. 630 76746. -0.95 
NEPTUNIUM 0.7996 4.3596 3.252 66050. -0.93 
PLUTONIUM+4e76 0.8582 3. 51t17 ... 062 39558. -0.64 
PLUTONIUM+5 0.8331 ). 51t17 3.324 52732. -~.82 
AMERICIUM 0.9053 2· 546) 3.262 l6426. -0.45 
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U Bl. E•lll• 18 

SOLVENT•MAGNESIUM 

SOLUTE RACIUS ENERGY MDTT HI LOEB RAND ELECTRONEGATIVITY 
ELEMENT RATiO RATIO NUMBER FACTOR DIFFERENCE 

" BARIUM 1e3958 1el938 3.060 7542. 0.30 
LANTHANUM 1.1117 2e&933 14.27!5 5396. o.u 

't CERIUM+] 1.1523 3.1348 Zlel89 nn. 0.11 
CERIUM+4 1e0437 3.1348 16.691 16588. -o.2o 
PRASEODYMIUM 1~1411 2.5025 u.8zo 3918. o.1o 
NEODYMIUM 1.1373 2el7U 3.938 2029. 0.10 
PROMETHIUM 1el29Z 1e7978 -3.126 595. o.o9 
SAMARIUM 1.1248 1.3848 -7.103 9. 0.09 
EUROPIUM+2 1.2740 1e1938 le353 3142. Oe25 
EUROPIUM+] 1el223 1.1938 -6.476 284. o.oa 
~ADOLINIUM 1.1242 2e6896 43.170 6070. o.o1 
TEABI UM 1e1UO 2e6393 56.858 6232. 0.06 
DYSPROSIUM 1.1080 2.0000 10.604 1905. o.o5 
HOLMIUM 1e10)0 2.0140 18.932 2116. Oe05 
ERBIUM 1.0974 2.0927 47.271 2766. 0.04 
THULIUM 1e0905 1.6376 -27.1)58 631. 0.03 
YTTEABIUM+2 1. 2104 1.ono 1.220 2433. 0.21 
YTTERBIUM+] 1e0868 1e07JO -79.913 300. 0.02 
LUTETIUM 1.0830 2.8697 1996.700 10217. o.o1 
HAFNIUM 0.9863 4e0871 98 .• 054 39405. -0.13 
TANTALUM 0.9157 5e2472 34.024 81535. -0.32 
TUNGSTEN 0.8789 5e6511 6.419 105635. -0.84 '· RHENIUM 0.8583 5.2303 6.060 102162. -0.85 
OSMIUM 0.8446 5.2865 6e219 109731• -0.87 
IRIDIUM 0.8471 4.4691 4.226 83668. -0.92 
PLATI~M 0.8658 3. 7.921 2.772 5 8888. -0.95 
GOLD 0.9001 2e4607 1.964 21520. -0.67 
MERCURY 0.9950 Oe4ll8 0.494 4637. -0.55 
THALLIUM 1e0712 1.2.146 -o.uo 2. -0.63 
LEAD 1.0924 1. 3146 -0.105 1. -0.70 
81SfiiUTH 1.0543 1e4031 -0.122. 73. -0.63 
POLONIUM 1.1074 . Oe9691 0.183 2330. -0.52 
FRANCIUM 1.7478 o. 5084 12.569 52319. o.tt2 
RADIUM 1elt320 1.1798 4.220 9377. 0.29 
ACTINIUM 1.1723 2.9213 8.455 5579. 0.15 
THORIUM 1.1223 3.8371 50.662 18015.· -0.12 
PROTACTINIUM 1.0150 :J.7019 6.709 21199. -0.41 
URANIUM 0.9632 3. 5112 2.787 30041. -0.67 
NEPTUNIUM 0.9538 3el14Z 2.380 24385. -0.65 
PLUTOI'iiUM+4e76 1e0237 .2. 5787 3.335 11158. -0.36 
PLUTONIUM+5 Oe9938 2.5787 2.450 11665. -0.54 
AMERiCIU" ·1.0799 ·1. 8539 O.Q50 1825. -0.17 

't. 
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TAll. E-ll 1- 19 

SOLVENT-ALUMINUM 

CORDY-THOMAS Af(Jit IC ATOMIC HEAT CF 
ELECTRO~EGATIYITY RADIUS VOLUME SUBLI MUION . ., 

1.520 1.4320 . 10.000 7150C. 
( 

ir' 
SOLUTE RADIUS ENERGY MOTT HILDEBRAND ElECTRON.ECA.TIVI TY 

ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN o. 5440 o.&721 ·lt.475 48906. -0.68 
ll THI UM 1e0908. 0.4978 1.632 12994. Oe56 
BERYLLIUM 0.7877 1.0052 4186.810 10847. -0.01 
BORON 0.6425 le 7097 8e966 52880. -o.5o 
CARBON Oe6ll7 2.2052 5•035 121t375. -1.03 
NITROGEN Oe5761 1e4568 '2e696 142921 .. -1.51 
OXYGEN 0.6264 0.7683 0.314 . 28443. -1.94 
SODIUM 1e 3345 Oe3345 6.669 51156. 0.57 
MAGNESIUM 1e1187 Oe4594 a.ul U972e Oe29 
SILICON 0.9232 1e398l -0 .. 312 500. -0.31 
PHOSPHOROUS Oe8666 Oe9716 Oe251 3141. -0.58 
SULFUR Oe8729 Oe8568 -o.oo1 un. -0.99 
POTASSIUM 1.6592 0.2172 11.362 122343. 0.68 
CALCIU.- le 3185 0.5445 6e993 41505. o.so 
SCANDIUM 1e1459 1.~742 0.093 1l15. 0.24 
TITANIUM 1e0209 le4542 -16.043 859. 0.03 
VANADIUM o. 9399 1• 5845 26.757 1001'7. -0.12 
CHRCMIUM Oe8953 1.2251 o. 535 '090. -0.63 
MANGANESE+5 Oe9l27 Oe8671 -0.189 493. -0.40 
MANGANESE+? a. 87~7 0~8671 0.001 1~co. -0.72 
IRON Oe8897 1e 2903 · 2.429 8052. -0.35 
COBALT o. 8743 1e31'74 2e529 10524. -0.40 
NICKEL 0.8701 1e3265 2e596 l1257e -o.u 
COPPER Oe8925 1e0461 0.873 3004. -0.30 
ll NC 0.9135 Oe40U 16.167 &499. -0.14 
GALLIUM Oe9448 Oe84U Oe478 2056. -o.2e 
GERMANIUM Oe9623 1e1548 -0.183 584. -0.38 
ARSENIC Oe9539 0.3742 2o469 19045. -0.56 
SELENIUM o. 9860 Oe6314 0. 6!J6 l't567. :..0.94 
RUBIDIUM 1.7779 OeZ568 14.722 158170. 0.68 
STRONTIUM 1· 5021 Oe4658 9.854 671t52. .).54 
YTTRIUM 1e 2381 1.2852 Oe863 3533. 0.'34. 
ll RCONI UM 1.1187 1.8839 1.561 2358. Oel8 
NIOBIUM 1.0251 2 e2581 1595.1t82 15909. o.oz 
MOLYBDENUM. Oe9717 2e0323 le998 16693. -o.s8 
TECHNETIUM Oe9532 2'.0400 2.446 20826. -0.59 
RUTHENIUM Oe9351 1.9914 2e544 22314. -0.60 
RHODI.UM Oe9)92 ie7117 1.173 13704. -0.68 
PALLADIUM Oe9609 lel665 0•034 U63e -0.69 
SILVER 1e0091 Oe88Z6 -1.311 418. -0.16 
CADMIUfo4 le0950 Oe3458 ZJ1e386 20899. -0.06 
INDIUM le1634 o. 7445 4e103 9107. -0.30 
TIN+2 1el39D Oe9290 l2e643 6119. -0.13 
TIN+4 le1034 Oe9290 5e2Z7 12715. -o.31 
ANTIMONY 1.0971 o.8o77 2.255 12194. -0.~6 
TELLURIUM 1-1466 Oe60U 6e384 24747. -o.•o 
CESIUM 1.9071 0.2431 l6e390 202()05. 0.73 
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TABL E-111- 20 

SOLVENT-ALUMINUM 

SOLUfE RADIUS ENERGY Mon HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

. BARIUM 1.5615 0.541+ 8.788 11736 • 0.59 
LANTHANUM 1ell08 1.3290 1. o\93 naz. o.+o 

.'·'(,; CERIUM+3 1.2891 1e4+00 0.·761 3958. 0.40 
CER IUM+4 1.1676 1.4400 -5.095 241. o.o9 
PRASEODYMIUM 1.2165 1.1495 1e904 7811. 0.39 
NEODYMIUM 1.2723 Oe9974 2.8+6 10970. 0.39 
PROMETHIUM 1.2633 o •. a258 4.114 15163. Oe38 
SAMARIU"' 1.2584 Oe6361 6elo1!5 21993. 0.38 
EUROPIU"'+2 1.4253 Oe548+ 6.975 48091. o.54 
EUROPIU"'+3 1.2556 Oe5484 7.917 25915. 0.37 
GADOLINIUM 1. 2517 1e235S 1.348 5222. 0.36 
TERBI U"' 1. 24!51 1. 21Z4 1. 292 4885. 0.35 
OYSPROSIU"' 1.2395 Oe9187 3.403 10477. 0.34 
HOLMIUM 1. 2339 Oa9252 3a349 9912. 0.34 
ERBIU"' 1. 2217 Oe96U 2.982 8591. 0.33 
THUll UM 1. 2200 0.7523 5.349 13822. 0.32 
YfTERBIUM+2 1e3541 Oe4929 6.986 41466. o.so 
YTTERBIUM+] 1.2158 Oe4929 10.432 24609. 0.31 
LUTETIUM 1e2U6 1.3182 0.420 2087. Oe30 
HAFNIU"' lo 10)4 1e8T7+ 3.049 2992. 0.16 
TANTALUM 1.0244 Ze4103 889.962 19662. -0.03 
TUNGSTEN Oe983Z 2e5961 4e399 31880. -0.55 
RHENIUM 0.9602 2e4026 4e062 30567. -0.56 
OSMIUM 0.9448 2e4284 4e310 34630. -o.58 
IRIDIUM 0.9476 2e0529 2a259 21864. -0.63 
PLATJ NUM 0.9686 1e7419 Oe967 10911. -0.66 
GOlD 1.0070 1.1303 -0.295 209. -0.38 
MERCURY 1.1131 0.1892 23.275 37474. -~.26 

THAlliUM 1.1983 Oe5579 6e896 19574. -0.34 
LEAD 1e2221 0.6039 4.799 19795. -0.41 
BISflllUTH 1e1795 0.6445 8.788 24618. -0.34 
POLONIUM 1.2388 Oe4•U2 30.909 38897. -0.23 
FRANCIUM 1e9553 0.2335 18.553 216859. 0.71 
RADIUM le6020 0.5419 10.193 80263. o.s8 
ACTINIUM 1.3115 1e3419 1. 212 6602. 0.44 
THORIUM 1e2!JS6 1. 7626 -1.241 365. 0.17 
PROTACTINIU"' 1eU55 1e703Z •2.374 404. -0.12 
URANIUM 1.0175 1e6129 -0.049 1029. -0.38 
NEPTUNIUM 1.0670 le4581 -o. no 267. -0.36 
PLUTONIUM+4e76 1.1453 1.1845 0.264 1222. -0.07 
PLUTON I UM+5 lelll7 1.1845 -o.e2z 7. -0.25 
AMFA·I C:.t I.IM 1. 2061 . OoR5U 2fl.450 c;qTs. o.u 



UBLE•III- 21 

SOLVENT-S I LICON 

. GCROY•THOMAS ATlJIIIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUBLIMATION 

1o830 1.3220 12.070 1 08400. 

) 

SOLUTE RADIUS ENERGY MOTT HILOEBRA~ E LE CTRONEGA TI V ITY 
Elf'llENT RATIO RAT 10 NUMBER FA.(: TOR DIFFERENCE 

HYDROGEN o. 5893 Oo4805 15.296 49479. -0.37 
ll THI UM 1ol815 0.3559 1.101 20408. 0.87 
BER 'ILL I UM 0.8533 o. 7186 3.463 8380. o. )0 

RORON Oo6959 1. 2223 60.264 . 51360. -0.19 
CARBON 0.6626 1.5766 10.754 129751. -0.72 
NITROGEN Oo6241 1o0415 ·4:586 1~3487. -1.20 
OXYGEN 0.6785 o. 5493 0.419 26888. -1.63 
SODIUM 1. 4455 Oo.Z391 3.763 68390. 0.88 
MAGNESIUM. 1o2U8 Oo3284 2o944 25629. Oo60 
ALUIIIII NUM 1.0832 Oo7149 -o. 112 500. o.11 
PHOSPHOROUS 0.9387 0.6946 Oo192 1516. -0.27 
SULFUR 0.9455 Oo6125 -0.089 246. -0.68 
POTASSIUM ·1· 7973 0.1982 6.760 153968. 0.99 
CALCIUM 1.4932 Oo3893 3.694 57086. 0.81 
SCANDIUM 1o 2413 0.8395 0.390 3909. o.ss 
f1 UNIUM 1o 1059 1.0397 -0.427 53. 0.34 
VANADIUM 1.0182 1ol328 7.118 1118. 0.19 
CHROMIUM 0.9697 Oo8764 1o 106 3804. -0.32 
MANGANESE+S 0.9887 0.6199 -6.349 6. -0.09 
MANGANESE+? Oo9486 Oo6l99 -0.241 259. •0.41 
IRON Oo9637 0.9225 116.784 5501. -0.04 
COBALT . 0.9470 Oo9419 35.208 176.8. -0.09 
NICKEL Oo9425 Oo948l 31.496 8455o -0.10 
COPPER Oo9667 0.7482 82.300 1382. o.o1 
ZINC 1o0545 Oo2869 19.454 11tl57. 0.17 
GALLIUM 1~0234 o.~ou 183.532 5001. 0.03 
GERMANIUM 1o0424 Oo8256 11.003 2435. -0.07 

'ARSENIC 1e0l33 Oo2675 u. 735 2 8194. -0.25 
SELENIUM lo0681 0.4557 2.353 22725. -0.63 
RUBIDIUM 1.9259 0.1836 8.638 196419. 0.99 
STRONTIUM 1. 62l'l Oo3330 5.261 88839. 0.85 
YTTRI U" 1o34ll Oo9l88 Oo667 7155. 0.,65 
ZIRCONIUM 1o 2118 1.3469 -0.090 691. Oo49 
i',!IOBIUM 1oll04 lo6l44 lio297 11982. 0.33 
MOlYBDENUM . 1.0590 1.4530 7.004 12966. -0.27 
TECHNETIUM 1.0325 lo4585 8.753 17017. -0.28 
RUTHENIUM 1.0129 1.4280 8.954 18558. -0.29 
RHODIUM 1o0114 1.2288 2. 920 10409. -0.37 
PALLADIUM 1.0408 Oe8339 -o.2•o 394. -0.38 
SILVER 1o0930 0.6310 1e429 1934. Oe15 
CADMIUM 1o18'6l 0.2~72 20.366 30545. Oo25 
INDIUM 1.2602 Oe532) 6534.364 16260. Oo01 
TJN+Z 1.2337 Oo6642 13.616 11365. Oo18 
TIN+4 1.1952 Oo6642 +"" 2C135o o. 
ANTIMONY 1el884 Oo5715 35.106 19770. -0.15 ..:. 

TEllURIUM le 21.t21 0.4299 186.329 35996. -0.09 
CESIUM 2o0658 0.1738 9e931 248885. 1.04 

j 



TABLE•IIf• ZZ 

SOLVENT•UL ICON 

SOLUTE RADIUS E,.ERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElEMENT RATIO RATIO NUMBER FACTOR. 01 FFERENCE 

BARIUM lo69l4 Oo39Zl 4o99l 94409. 0.90 
LANTHANUM 1o4l91 Oo9502 Oo986 12756. o.n 

'"'~ CERIU,..3 l. 3964 lo0295 Oo639 8558. o.n 
CERIUM+It 1o2641 1o0295 OoU9 1706. OoltO 
PRASEODYMIUM lo3828 o.a2u lol47 14150. OoTO 
NEODYMIUM lo3782 Oo7Ul· 1.535 111344. Oo70 
PROMETHIUM 1.3684 Oo5904 2.055 23817. Oo69 
SAMARIUM 1o363l Oo4548 2o89<\ 32502. Oo69 
EUROPIUM+2 i. 5439 Oo39Zl 3o8<\8 65301. o.es 
EUROPIU,..3 1o3601 Oo392l 3o415 37387. Oo68 
GADOLINIUM 1. 3623 o.aen Oo·883 10332. 0.67 
TERBJ Ul' 1o3487 Oo8668 Oo852 9798. Oo66 
DYSPROSIUM 1ol<\27 Oo6568 1o659 17556. Oo65 
HOLMIUM 1oJJ66 Oo6614 1o6l9 16776. 0.65 
ERBIUM 1.3298 Oo6873 1o<\67 1<\962. 0.64 
THULl UM 1o32U Oo5318 2o262 21900. 0.63 
YTTER81UM+2 1o<\667 Oo3524 3o681 56890. 0.81 
YTTER81U,..3 1o3169 Oo352<\ 3o856 35598. 0.62 
LUTETIUM 1.3124 Oo942<\ 0~482 5383. 0.61 
HAFNIUM . 1.1952 1o3<\23 -0.020 1090o 0.47 

·TANTALUM 1o1097 1o72U 7.882 15<\<\2. 0.28 
TUNGSTEN 1o065l 1o8561 19.754 27431. -0.24 
RHENIUM lo0401 1o 7177 17o47l 26313. -0.25 
OSMIUM 1o0234 1o1362 11.4<\5 30518. -0.27 
IRIDIUM 1.0265 1o4671 7.133 18036. -0.32 
PLATINUM 1o0<\92 1.245<\ 2.323 7755. -0.35 
GOLD 1.0908 Oo8081 -10.080 53. -0.07 
MERCURY lo 2057 Ool352 865.929 51113. o.os 
THALLIUM 1o 2980 Oo3989 1349o830 29207. -0.03 
LEAD 1o 3238 0.4317 U3o093 29578. -0.10 
BISMUTH 1o2T16 Oo4608 1673.172 35917. -O.D3 
POLONIUM 1o3419 Oo3183 354.766 53550. o.o8 
FRANCIUM z.uao Ool670 11.021 265606. 1.02 
RADIUM 1o7352 Oo38T5 5.671 104784. 0.89 
ACTINIUM 1.4206 Oo9594 Oo872 12503. 0.75 
THORIUM 1o 3601 1oZ601 0.185 2176. 0.48 
PROUCTI NIUM 1. 2300 1.2177 -1.414 15. 0.19 
URANIUM 1o 1672 1ol5Jl -9.7<\2 91. -0.01 
NfPTUNI UM 1.1558 io0424 -19.869 47. -0.05 
PlUTONIUM+4o76 lo 20\05 0.8469 lo9l9 37<\1o 0.24 
PLUTONI UM+5 1o 20<\2 Oo8<\69 -6.139 683. 0.06 
M41iRIClU114 1 .. )086. 0 .. 6089 3 .. 651t 16771. 0.43 
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TA a E-111- 23 

SOLVENT-PHOSPHOROUS 

GCROY•THOMAS AT(JIIJC ATOMIC HUT CF 
~LECTRONEGATIVITY RADIUS VOLUME SUB LIMA Tl ON 

2.100 1e2410 · 6e5ll 75300. 

:) 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR Dl FF ERENCE 

HYDROGEN Oe6277 Oe6918 86.123 21214. -o.1o· 
Ll THI UM 1o2587 Oo5l24 0.879 27541. 1o14 
BERYLLIUM Oo9089 1.0345 Do106 1916. 0.57 
BORON Oe1413 1o 7596 153.884 23903. o.oe 
CARBON Oe1059 2.2696 14.207 67533. -0.45 
NITROGEN 0.6648 1olt99J .]~812 7121~. -0.93 
OXYGEN o. 7228 0.7907 . 0.215 10361. -1.36 
SODIUM 1e5399 · Oe3442 2.721 84163. 1.15 
MAGNESIUM 1e2909 0.4728 1e84B U454e · 0.87 
ALUMINUM lel539 1~0292 o.zn 3141. 0.58 
Sl LICON 1e0653 1o4396 0.192 .1516. Oo27 
SULFUR lo0013 Oo8818 -0.208 315. -0.41 
POTASSIUM lo9146 Oo2853 5.213 192025. 1.26 
CALCIUM 1. 5907 Oe5604 2.717 74276. 1o08 
SCANDIUM 1. 3223 1e2085 0.538 9541. o.82 
TI.UNIUM 1e1781 1e4967 -o.ou 1054. 0.61 
VANADIUM 1e0846 1.6308 Oo038 1380 .• 0.46 
CHROMIUM 1o0UO 1o2616 -14. ?06 344. -0.05 
MANGANESE•5 1.0532 oe&924 -0.266 993. 0.18 
MANGANE Sh 7 1.0105 Oo89.24 -1.809 375. -0.14 
IRON 1.0266 1e3210 -0.279 851. 0.23 
COBALT 1.0089 1e3559 0.667 1691. 0.18 
NICKEL le0040 lo365Z 1o163 1967. 0.17 
COPPER 1e0298 1e0170 -0.657 •• o.ze 
ZINC 1.1233 Oe4UO 3.998 19041. Oe44 
GAlliUM 1·.0902 Oe8659 4.302 10121. 0.30 
GERMANIUM 1ol104 1.1886 6e400 . 7095. o.zo 
ARSENIC 1el007 Oo3B51 3700.410 ~5325. o.oz 
SELENIUM 1. 1378 0.6560 10.264 31866. -0.36 
RUBIDIUM Zo0516 o.zMJ 6o692 246194• 1.26 
STRONTIUiil 1.7333 Oe4194 3o883 113506. 1.12 
YTTRI Ufl 1e4Z87 1e32ZT Oo740 15726• Oo92 
ZJRCONI UM 1e2909 1e9389 -0.066 310. 0.76 
NIOBIUM i.1829 2.3240 Oe257 3323. 0.60 
MOLYBDENUM 1.1281 2.0916 - .. 3844. o. 
TECHNETIUM 1e0999 2e0996 2015.610 584\le -0.01 
RUTHENIUiil 1o0790 2.0551 589.J34 6621. -0.02 
RHODIUPI 1e0838 1.7689 6e664 2129. -0.10 
PALLADIUM 1.1088 1.2005 -3.057 339e -o.u 
SILVER 1.1644 Oe9084 1e094 5642. Oe42 
CAD•UUM 1e2635 Oe3559 5.849 31666. 0.52 
INDIUM 1.3425 Oe7663 12.914 24540. 0.28 
TJN•2 1e 3143 Oe9562 3.866 192"· 0.4!5 
Tl N•4 1. 2132 Oe9562 18.1?9 31152. 0.27 
ANTIMONY 1.2659 o.nu 15 .. 452 Z9568. 0.12 
TELLURIUM 1.3231 Oe6ll9 62.985 •U25le 0.18 
CESIUM 2.2006 Oe2502 7.897 313713. 1.31 

~· 



TAll. IE-III• 24 

SDLY ENT•PHOSPHOROUS 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ~LECTRONEGATIYITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

RARIUiil 1e8018 0.5644 3.844 122530. 1.17 
lANTHANUM 1. 5125 1.3679 0.985 23141. 0.98 

{ CERIUM+3 1.4875 1.4821 0.740 17484. 0.98 
CER IUM+4 1.3413 1e48Zl 0.499 6361. 0.67 
PRASEODYMIUM 1.4730 1el8Jl le062 24224. 0.97 
NEODYMIUM 1.4682 le0266 1.294 29039. 0.97 
PROMETHIUM 1.4577 Oe8499 le517 34987. 0.96 
SAMARIUM 1e452l 0.6547 2.047 44247. 0.95 
EUROPIUM+2 1.6446 0.5644 2.893 84888. 1e12 
EUROPIUM+] 1e4488 Oe5644 2. 321 49291. 0.95 
GADOLINIUM 1e45l2 1e27U 0.887 19270. 0.94 
TERBIUM 1.4367 1.2478 0.859 18408. 0.93 
DYSPROSIUM 1.4303 Oe9456 1.334 27463. 0.92 
HOL"'IUM 1e4Ue 0.9522 le306 26470. 0.92 
EkBIUM 1.4166 0.9894 1e214 24272. 0.91 
THULIUM 1.1t01? o. 7742 1e642 31870. 0.90 
YTTERBI UM+2 1.5624 0.5073 2.673 73099. 1e08 
YTTERBIUM+3 1.4029 o.son 2e455 46237. 0.89 
LUTETIUM 1.3981 1e3567 0~614 122 !:17. 0.88 
HAFNIUJII 1.2732 1e9J2J -o.o8s 125. 0.74 
TANTALUM lel821 2elt807 0.542 4975. 0.55 
TUNGSTEN 1.1346 2.6720 489.624 11354. 0.03 
RHENIUM le1080 2e4728 1037.916 10766. 0.02 
OSMIUM le0902 2.4993 - CD 1301t8. o. 
IRIDIUM 1e0935 2ol129 89.582 6357. -0.05 
PLATINUM 1. 1176 1.7928 2.731 1595. -0.08 
GOLD 1.1620 lol633 0.137 1872. 0.20 
MERCURY 1.2844 Ool947 24.219 58381. 0.32 
THALLIUM 1e382B Oe5742 28.566 39136. 0.24 
LEAD 1.4102 Oe6215 58.467 4Cl56e 0.17 
BISMUTH 1e36l0 Oe6633 "· 769 48702. 0.24 
POLONIUM 1.4295 Oelt582 23.633 67953. 0.35 
FRANCIUM 2.2562 Oe2404 8e699 . 334990. 1.29 
RADIUM 1e8485 0 .. 5578 4.341 135877. 1.16 
ACTINIUM 1.5133 1.3811 0.903 22845. 1.02 
THORIUM 1.4488 le8141 0.515 7868~ 0.75 
PROTACTI Nl UM 1. 3102 1e 7530 o.n8 2059. 0.46 
URANIUM 1.2434 1e6600 -0.209 999. 0.20 
NEPTUNIUM 1.2313 1. 5007 o.8:U 2120. 0.22 
PLUTONIUM+4e76 1. 3215 1e219l 1.352 9302. 0.51 
PLUTONIUM+5 1.2828 1e2l9l 1.048 3824. o.J3 
AMER I.CI UM 1.3940 o. 8 765 2.193 25968. 0.70 

i 
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TABL E-111• 25 

SOL YEN T- Sli.F UR 

GCRDY•THOMAS AT~IC ATOMIC HEAT CF 
£LECT~ONEGATIVITY RADIUS VOLUME SUBLI MA Tl ON 

Zo510 1.2500 . 6.654 66400. 

.}-
SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 

ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN Oo62JZ o. 7845 11.313 26396. o.n 
LITHIUM 1o 2496 Oo5810 0.345 2032fl. 1.55 
BERYLLIUM 0.9024 1~1732 0.127 3995. 0.98 
BORON o.n60 1.9955 5.227 30131. 0.49 
CARBON o.7008 Zo5738 2075.613 17114. -0.04 
Nl TROGEN 0.6600 1.1003 U~864 87642. -0.52 
OXYGEN 0.7176 0.8967 0.622 14142. -0.95 
SODIUM 1. 5288 0.3904 1.192 68101. 1.56 
MAGNESIUM 1.2816 o.5361 0.637 25211. 1.28 
ALUMINUM 1.1456 1o16'rl -0.001 1111. Oo99 
SILICON 1.0576 1. 6325 -0.089 246. 0.68 
PHOSPHOROUS Oe9928 1.1340 -0.2011 385. 0.41 
POTASSIUM 1. 9008 o.3ZJ5 2.4.6 159716. 1.67 
CALC I UP'! 1.5792 o.6355 1.122 58635. 1.49 
SCANDIUM 1. 3128 1.3705 o.u8 .5302. 1.23 
TITANIUM .1.1696 1.6973 -0.046 as. 1.02 
VANADIUM 1.0768 1.8494 0.126 3396. 0.87 
CHROMIUM 1.0256 1.4307 0.105 1505. 0.36 

.MANGANESE+5 1.0456 1 .. 0120 -o.u2 131. 0.59 
MANGANESE+? 1.0032 1.0120 -0.709 o. 0.27 
IRON le0192 1.5060 o.u2 2438. 0.64 
COBALT. 1e0016 · le5377 0.316 3732. 0.59 
NICKEl o. 9968 1o 5482 0.379 4131. 0.58 
COPPER 1.0224 1.2214 -0.079 325. 0.69 
ZINC 1.1152 0.4684 0.752 13716. o.85 
GALLIUM 1.0824 Oo9el9 Oe418 6047. o.n 
GERMANIUM 1. 1024 1.3479 0.283 3621. 0.61 
ARSENIC 1. 0928 Oelt367 6.082 27124. 0.43 
SELENIUM 1ol296 Oe7440 385.849 23436. o.os 
RUBIDIUM 2.0368 0.2997 3.185 206049. 1.61 
STRONTIUM 1.7208 0.5437 1.679 91844. 1.53 
YTTRIUM 1.4184 1.5000 0.207 9678. 1.33 
ZIRCONIUM. le2816 2 .. 1988 -0.036 48. 1.17 
NIOBIUM 1.1744 2.6355 0.225 6478. 1.01 
MOLYBDENUM 1.1200 2.3120 1.510 7045. 0.41 
TECHNETIUM 1.0920 2.3810 2.276 9589. 0.40 
RUTHENIUM 1.0712 2 .. nu 2o663 10533. 0.39 
RHOOI UM 1.0760 2.0060 1.893 5387. 0.31 
PALLADIUM 1.1008 h36l4 •0.511 a. 0.30 
SILVER 1.1560 1.0301 Ool03 ' 2829. Oe83 
CADMIUH 1. 2544 0.40]6 1.403 2 9179. 0.93 
INDIUM 1e 3328 0.8690. 1o468 17312. Oe69 
TIN+2 l. ]048 1.0143 0.682 12829. 0.86 
TIN+4 1. 2640 1.0843 2.011 22632. 0.68 
ANTIMONY le2568 Oe9428 3.084 21167. 0.53 
TELLURIUM 1.3U6 Oo70U 4.448 36899. Oe59 
CESIUM 2el8U Oo2837 3.848 263727. 1.72 

# 



TAfll E•lll• 26 

SOL YEN T•SULFUR 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ElECTRONEGATIVI TV 
ElEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1.1881 0.6401 1. 697. 9881'4. 1.58 
LANTHANUM 1. 5016 1.5512 0.313 11205. 1.39 

*~ 
CERIUM+] 1.4768 1e6807 o.2n 10798. 1.39 
CERIUM+4 1. 331'6 1. 6807 0.065 2951. 1e08 
PRASEODYMIUM 1e4624 le3417 0.344 16311. 1.38 
NEODYMIUM 1.4576 1el642 Oe439 20343. 1.38 
PROMETHIUM 1.4472 0.9639 Oe560 25455. 1.37 
SAMARIUM . 1e4416 0.7425 0.1'52 33500. 1.36 
EUROPIUM+Z 1e63ll Oe61t01 1eZ27 67439. 1.53 
EUROPIUM+] 1eltJ84 Oe6401 Oe864 37951. 1.36 
GADOLINIUM 1.4408 1e4420 Oo267 12394. 1.35 
TERBIUM 1.4264 1eH51 0.255 11774. le34 
DYSPROSIUM' . leo\200 1e01'23 o ..... o 19260. 1.33 . 
HOLMIUM 1eo\136 1.0198 o.o\l6 18466. 1.33 
ERBIIUM 1.406-\ 1.1220 Oe386 16675. 1.32 
THUll UM 1.3976 o.neo 0.555 23140. 1.31 
YTTERBIUM+2 1. 5512 Oe5753 1e108 57913. 1.49 
YTTER"BIUM+3 le3928 Oe5153 0.882 35653. 1.30 
LUTETIUM 1.3880 1e5386 0~153 7108. 1.29 
HAFNIUM 1.2640 2e19U -0.034 170. 1.15 
TANTALUM 1.1136 2.8133 0•354 8726. 0.96 
TUNGSTEN 1.1264 3.0301 3 ..... 8 16587. 0.44 
RHENIUM 1.1000 2e8042 3.416 15759., 0.43 
OSMIUM 1.0824 2.8343 4 ..... 8 18436. 0.41 
IRIDIUM 1e0856 2.3961 3.026 10235. 0.36 
PLATINUM 1e1096 2.0331 1o035 3792. 0.33 
GOLD 1.1536 1e3193 -0.086 451. 0.61 
MERCURY 1.2752 0.2208 3.761t 47452. 0.1'3 
THAlliUM 1. 3728 Oo65lZ 2e914 29586. 0.65 
LEAD 1o4000 0.7048 3.748 30268. o.s8 
81 SMUTH 1e 3512 Oe7523 3.687 37114. 0.65 
POLONIUM 1.4192 · Oe5196 3.955 53876. 0.76 
FRANCIUM 2.2400 o.·z726 4.214 28201't. 1.1'0 
RADIUM 1.8352 Oe6325 1.916 110101. 1.57 
AC Tl NIUM 1e5024 1o5663 o. 292 14956 •. 1o43 
THORIUM 1.4384 2.0572 o.o82 3738. 1.16 
PROTACTINIUM 1.3008 1.9880 -0.045 414. 0.87 
URANIUM 1.2344 1o8825 -o.u2 59. 0.61 
NEPTUNIUM 1. 2224 1e70U -0.011 492. 0.63 
PLUTONIUJIII+4o76 1. 3120 1e3B25 0.202 5125. 0.92 
PLUTONIUM+5 1.2736 le3825 0.024 1497. 0.74 
AI'IER.ICI UM 1. 3e4o 0,9940 0.599 18218. loll 
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TA a E-111• 28 

SOLVENT-POTASSIUM 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 0.9411 1e9786 24e317 5734. -0.09 

'-i. 
LANTHANUM 0.7900 4.1'952 39.916 71819. -0.28 
CERIUM+3 0.7169 5e19!55 45.573 85358. -0.28 
CERIUM+4 o.1on 5el955 14.S96 118355. -0.59 
PRASEODYMIUM 0.7694 ... 1416 :UeU1 63505. -0.29 
NEODYMIUM 0.7668 3.5987 25.389 51798. -0.29 
PROMETHIUM Oe7614 2e9795 18.552 )c;439. -0.30 
SAMARIUM 0.7584 2.29!12 11.433 2!1717. -0.30 
EUROPIUM+2 0.8590 1.9786 20.159 10304. -0.14 
EUitOPIUM+3 Oe7561 1.9186 8e306 19838. -o.n 
GADOLINIUM o.nlo 4.4516 )0•991 74372. -0.32 
TERBIUM 0.1504 4e3l4J 29.752 noo2. -0.33 
DYS PR.OS I UM 0.7471 3. 3141 18.819 50341. -0.34 
HOLMIUM Oe7431 J.UBO 18.523 51138. -0.34 
ERBIUM 0.7399 3e4683 19.158 !15931. -0.35 
THULIUM 0.7353 2. 7142 12.659 39024. ~0.36 
YTTERBI UM+2 0.8161 1. 7184 12.888 1C:821. -0.18 
YTTERBIUM+3 0.1327 1.7184 5.676 18911. -0.37 
LUTETIUM o. 7302 4.7561 28.070 92705. -0.38 
HAFNIUM 0.6650 6. 7737 31.892 200052. -0.52 
TANTALUM 0.6114 Be69~5 29.157 340127. -o.n 
TUNGSTEN 0.5926 9e3669 12.012 420252. -1.23 
RHENIUJII. 0.5787 8.6685 11.638 413828. -1.24 
OSMIUM 0.5694 a. 7616 11.990 lt4C139. -1.26 
IRIDIUM o.nu 7.4069 9.003 357453. -1.31 
PLATINUM o. 5838 6.2849 6e595 274278. -1.34 
GOLD Oe6069 4e0782 5.367 140247. -i.06 
MERCURY 0.6709 0.6825 0.105 3325. -0.94 
THALLIUM 0.7222 2.0130 1.007 25354. -1.02 
LEAD 0.1365 2.1788 0.931 26696. -1.09 
BISMUTH 0.7109 2.3254 0.944 23843. -1.02 
POLONIUM 0.7466 1.6061 0.480 10351. -0.91 
FRANCIUM 1.1785 0.8426 43.892 2103. o.o3 
RADIUM 0.9655 1. 9553 14.669 4575. -0.10 
AC Tl NIUM 0.7904 4.8417 53.864 72737. •0.24 
THORIUM 0.7567 6.3594 20.341 123196. -0.51 
PRO TACT I Nl UM 0.6843 6.1453 10.573 157237. -o.ao 
URANIUM Oe6494 5. 8194 6.463 168652. -1.06 
NEPTUNIUM Oe6431 5. 2607 5.909 148585. -1.0,. 
PLUTONIUM+4.76 0.6902 4.2137 7.357 96621. -0.75 
PLUTON I UM+5 0.6700 •• 2 737 6.151 123880. -0.93 
AMERICIUM o.?281 3.0726 6.647 it925CJ. -0.56 

.. 
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TABL E-111- 29 

SOL Y ENT-CALC IUM 

GCRDY -THOMAS Af(JI41 c ATOMIC I:IEAT' CF 
ELECTRONEGATIYITY RADIUS VOLUME SUBLI MUI ON .. 

1.020 1e9740 26.190 4220C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIYITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.3946 1. Z344 8o409 271188. -1.18 
ll THI UM 0.7913 Oe9l42 33.888 le005. 0.06 
BERYLLIUM o. 5114 1. 8460 18.992 l-1!1103. -0.51 
RORON Oe4661 3.1398 11.1in 2T30 ll. -1.00 
CARBON 0.4438 4.0498 9.272 501698. -1.53 
NITROGEN Oele179 2.6754 ·6~ 190 577872. -2.01 
OXYGEN Oo4544 1e4109 1.382 UC975. -2.44 
SODIUM 0.9681 0.6142 0.101 1271. o.o1 
MAGNESIUM o. 8116 0.8436 0.918 2126. -0.21 
UUMINUM 0.7254 1. 8365 6.993 41505. -0.50 
Sl LICON o.6697 2e568T 3.694 57086. -0.81 
PHOSPHOROUS o. 6287. 1.7844 2.717 -7le276. -1.08 
SULFUR 0.6332 1. 5735 1.122 58635. -1.49 
POTASSIUM lo 2036 Oe5090 14.742 12207. 0.18 
SCANDIUM 0.8313 2.1564 11.975 29213. -0.26 
Tl TANIUM o. 7406 2.6706 lloBJ3 61468. -o.tt7 
YANAD·IUM · Oe6819 2.9100 12.660 113416. -o.62 
CHROMIUM 0.6494 2e25U 3o108 92697. -1.13 
MANGANESE+5 0.6621 1.5924 2.695 51540. -0.90 
MANGANESE+7 Oo6353 loS924 1.684 58986. -1.22 
IRON 0.6454 2e3697 6.097 102780. -0.85 
COBALT Oe6342 2 .. 4194 6.059 114362. -0.90 
NICKEL 0.6312 2.'+360 6.100 117612. -0.91 
COPPER 0.64.74 1.9218 4.928 73928. -o.ao 
ZINC o. 7062 0.7370 Oe488 5799. -0.64 
GALLIUM 0.6854 1.5450 1.495 2 2112. -0.78 
GERMANIUM. 0.6981 2.1209 1.795 33253. -0.88 
ARSENIC 0.6920 0.6872 -o.oo1 1004. -1.06 
SELENIUM · o. 7153 1e1706 Oe071 ~600. -1.1t4 
RUBIDIUM 1.2898 0.4116 23.384 18664. Oo18 
STRONTIUM 1e0897 Oe8555 13.794 1701. o.o4 
YTTRIUM Oe8982 2e3602 39.315 2 3539. -0.16 
ZIRCONIUM 0.8116 3.4597 32.125 7705lo -0.32 
NIOBIUM Oe7437 4.1469 26eU1 140026. -0.48 
MOLYBDENUM 0.7092 3.7322 5.240 142143. -1.08 
TECHNETIUM Oe69l5 3.7464 5.713 157712. -1.09 
RUTHENIUM 0.6783 3o668Z 5o805 163158. -1.10 
RHODIUM 0.6814 lel564 3.990 129304. -1.18 
PALLADIUM Oe6971 Zel42Z le946 64737. -1.19 
SIL YER 0.7320 le6209 3.002 31350. -0.66 
CADMIUM 0.7943 Oe6351 -0.090 543. -0.56 
INDIUM 0.8440 le361'J o.n2 8743. -o.8o 
TIN+2 0.8262 le7062 1.478 14718. -0.63 
TIN+It 0.8004 1.7062 0.479 8438. -0.81 
ANTIMONY 0.7958 1 ... 834 OoJOl 75qo. -0.96 
TELLURIUP4 0.8318 1el043 o.ooe U4lo -0.90 
CESIUM le3835 Oo4464 20.870 26651. 0 .. 23 

.. 
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TABLE•III• 30 

SOLVENT-CALCIUM 

SO( UTE . RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
. ELEMENT RATIO RATIO NUMBER FACTOR 01 FF E.RENCE 

BARIUM. 1eU21 1e001l 1e417 1451. o.o9 
LANTHANUM Oe9509 2.4..al 79.246 18386. -0.10 
CERIUM+] 0.9352 2.6445 94e931 24417. -0.10 

'{· CERIUM+4 0.8470 2.6445 10.011 39997. -0.41 
PRASEODYMIUII' 0~9260 2.1111 49.591 15029. -o.u 
NEODYMIUM Oe92JO 1o&3l8 30.8JO 10432. -o.u 
PROMETHIUM 0.9161t 1. 5166 14.952 6075. -o.u 
SAMARIUM 0.9U9 1.1682 2.555 2113. -0.13 . 
EUROPIUM+2 1.0339 le0011 -29.858 91. 0.04 
EUROPIUM+3 0.9108 1e001l -0.775 881. -0.13 
GADOLINIUM 0.9124 2.2690 40.866 19663~ -0.14 
TERBIUP4 0.9032 2.2265 37.181 19973. -0.15 
DYSPROSIUM Oe8992 1e6812 15.688 9996o -0.16 
HOLMIUM 0.8951 1e6991 15.067 10537. -0.16 
ERBIUM 0.8906 1. 7654 16.084 12165. -0.17 
THULIUM 0.8850 1.3815 6.530 6071. -0.18 
YTTERBIUM+2 0.9823 0.9052 +CD 21. o. 
YTTERBIUM+] Oo8820 0.9052 -0.503 782. -0.19 
LUTETIUM 0.8789 2o4209 30~ 182 27930. -0.20 
HAFNIUM Oe8004 3.4479 29.881 80848. -0.34 
TANTALUM 0.7432 4.4265 23.655 154420. -0.53 
TUNGSTEN o. 7133 4e1678 1.103 197021. -1.05 
RHEI\IIlJM 0.6966 4e4l23 1.386 192518. -1.06 
OSMIUM Oo6854 4o4597 To629 206395. -1.08 
IRIDIUM Oo6874 3e770l 5.446 161561. -1.13 
PLATINUM 0.7026 3.1991 3.757 111755. -1.16 
GOLD Oo7305 2.0758 2.737 50065. -0.88 
MERCURY Oo8075 Oel474 Oo005 1252. -0.76 
THALLIUM 0.8693 1.0246 o.059 2157. -0.84 
LEAD 0.8865 1.1090 0.065 2431. -0.91 
RISMUTH 0.8556 1.18)6 Oo026 1611. •Oo84 
POLONIUM Oe898T 0.8175 -0.095 25. -0.13 
FRANCIUM 1o4184 0.4289 27.850 29514. Oo2l 
RADIUM 1.1621 0.9953 7.120 2243. o.os 
ACTIN.IUM 0.9514 2.4645 211.832 18718. -0.06 
THORIUM Oe9108 3.2370 16.405 42390. -0.33 
PRO TACT IIIII UM o. 8237 3.1280 6.539 59153. -0.62 
URANIUM o. 7817 2e9621 3.55] 611642. -o.8e 
NEPTUNIUM Oe7141 2e617T 3.130 54573. -0.86 
PLUTONIUM+4e76 0.8308 2.1754 3.815 29779. -0.57 
PLUT.O.NIUM+5 Oo8065 2.1754 3o180 42437. -0.75 
AME~ICIUM 0.8764 1e5640 2.552 9689. -0.38 



TABLE•III- 31 

SOLVENT-SCANDIUM 

GORDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SU8ll MAT I ON 

1.280 1.6410 . 15.040 91 ooc. 

.._, 

SOLUTE RADIUS ENERGY MOTT ·HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.4747 o.S724 4.380 86672. -0.92 
L1 THI UM Oe9519 0.4240 2.735 7650. 0.32 
BERYLLIUM 0.6874 o. 8560 15.382 23362. -0.25 
BORON o. 5606 1o4560 6e993 89496. -0.74 
CARBON o. 5338 1e8780 5•288 197881. -1.27 
NITROGEN. 0.5027 1.2407 ·3.257 2311 1He -1.75 
OXYGEN o. 5466 0.6543 0.473 52987. -2.18 
SODIUM 1e1645 o.2e4a 15.026 38927. 0.33 
MAGNESIUM 0.9762 .o. 3912 167 •. 836 1 C868. 0.05 
ALUMINUM 0.8726 o. 9516' 0.093 U15. -·J.24 
SILICON 0.8056 1.1912 0.390 3909. -0.55 
PHOSPHOROUS 0.7562 0.8275 o.s3a 9541. -0.82 
SULFUR 0.7617 Oe7297 o.ue 5302. -1.23 
POTASSIUM 1oltlt 79 Oe2360 21.098 95384. Oelt4 
CALCIUM .. 1. 2029 Oe4U7 17.975 29213. 0.26 
Tl TANIUM 0 .. 8909 1.2385 3.672 4926. -0.21 
VANADIUM o. 8202 1e3495 6.969 22019. -0.36 
CHROMIUM 0.7812 1•0440 0.191 15109. -0.87 
MANG·ANE SE+ 5 0.7965 Oe7385 0.249 3543. -0.64 
MANGANESE+T 0.7642 0.7385 0.197 5376. -0.96 
IRON 0.7764 1.0989 2.163 18552. -0.59 
COBALT 0.7629 1.1220 2.213 '.22752. -0.64 
NICKEL Oe7593 1.1297 ZelJCJ 23979. -0.65 
COPPER o. 1788 Oe8912 1.207 9307. -0.54 
ZINC 0.8495 o. 3418 1.029 4617. -0.38' 
GALLIUM 0.8245 o. 7165 . -0.165 163. -0.52 
GERI'!ANIUM 0.8397 0.9835 -o.ue 149. -0.62 
ARSENIC 0.8324 Oe3181 o.eo1 uoo8. -o.eo 
SELENIUM 0.8605 0.5429 0.221 8289. -1.18 
RUBIDIUM 1.5515 Oe2187 2Teo\05 123541. 0.44 
STRONTIUM le 3108 Oe3967 23.493 49950. 0.30 
YTTRIUM 1.0804 1e0945 -2.872 490. OelO 
ZIRCONIUM 0.9762 1e6044 88.670 8553. -0.06 
NIOBIUM Oe8946 1.9231 27.137 31479. -0•22 
MOLYBDENUM o.esn 1. 7308 . 2.032 32704 • -0.82 
TECHNETIUM 0.8318 1.7374 z.391 39174. -0.83 
RUTHENIUM Oe8160 1eTOll 2e478 41510. -0.84 
RHODIUM Oo81CJ6 lo4637 1.312 27961. -0.92 
PALLADIUM o.u85 0.9934 0.261 6391. -0.93 
SILVER 0.8806 0.7516 -0.213 185. -0.40 
CADMIUM 0.9555 o.z~s 6.509 l47CO. -0.30 
INDIUM 1.0152 o.nu Oo501 4562. -0.51t 
TIN+2 o. 9939 Ool912 Oe259 2009. -0.37 
TIN+lt 0.9628 Oo79U o.Tll U«i7. -0.55 
ANTIMONY 0.951'3 Oo6879 ·0.434 6099. -0.10 
TELLURIUM 1o0006 0.5121 1.572 16040. -0.64 
CESIUM 1.6642 o.zo1o 21.353 158172. 0.49 

• 
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Ull.l•lll• J2 

SOLVENT-SCANDIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO· NUMBER FACTOR DIFFERENCE 

BARIUM 1. 3626 O.·U70 l8e094 52306. 0.35 
LANTHANUM 1.1438 1e13l9 le226 1943. 0.16 

.J CERIUM+3 1el249 le2264 -1.084 576. 0.16 
•-t CEIHUM+4 1.0189 1el264 -1.245 546. -0.15 

PRASEODYMIUM 1. 1140 o. 9790 2.976 2736. 0.15 
NEODYMIUM 1.1103 0.8495 7.478 le868. 0.15 
PROPIIETHIUM 1.1024 o.7o:n 15.017 8104. Oe14 
SAMARIUM 1.0981 0.5411 2~•973 13789. Oe14 
EUROPIUM+2 1· 2438 Oe4670 15.917 J<\227. 0.30 
EUROPIUM+] 1.0957 0.4670 42.464 17236. 0.13 
GADOliNIUM 1.0975 1.0522 0.156 1244. . 0.12 
TERBIUM 1.0865 1e0325 -0.312 1102. o.u 
DYSPR.OS I UM 1.081? Oe7824 14.081 4704. 0.10 
HOLMIUM 1.0768 0.7879 14.750 027. 0.10 
ERBIUM 1.0713 0.8187 12.546 3433. 0.09 
THULl UM 1.0646 o. 640.7 41.940 7382. o.oa 
YTTERBIUM+2 1e18l6 0.4198 18e239 29624. 0.26 
YTTERBIUM+] le0609 Oe•H98 128.741 16582. o.o1 
LUTETIUM 1.0573 1el226 -11~923 66. 0.06 
HAFNIUM 0.9628 1.5989 58.298 9796. -o.oe 
TANTALUM 0.8940 2.0527 21.479 37299. -0.27· 
TUNGSTEN 0.8580 2e2ll0 3.793 55782. -0.79 
RHENIUM 0.8379 2•0462 3.574 53931. -o.ao 
OSMIUM 0.8245 2e061l 3.798 60076. -0.82 
IRIDIUM 0.8269 le748~ 2.268 40783. -0.87 ·• 
PLATINUM 0.8452 l;,q8)5 1e190 23420. -0.90 
GOLD 0.8787 0.9626 0.171 2765. -0.62 
MERCURY 0.9714 Oel6ll 5e030 30192. -o.so 
THALLIUM 1.0457 Oe4152 le439 12354. -0.58 
LEAD 1.0664 0.5143 1.140 12298. -0.65 
RISMUTH 1.0293 0.5489 1.872 15711. -o.58 
POLONIUM 1eOB10 Oe3791 5.276 28066. -0.47 
FRANCIUM 1.7063 0.1989 33.026 169425. 0.47 
RADIUM 1.3979 0.4615 21.643 58886. 0.34 
ACTINIUM 1.14" 1.1429 0.701 1838. o.zo 
THORIUM 1.0957 1e5011 -6.228 488. -0.07 
PROTACTINIUM 0.9909 1.4505 0.878 3815. -0.36 
URANIUM 0.9403 l.:J736 0.481 5458. -0.62 
NEPTUNIUM 0.9311 la2418 0.241 3190. -0.60 
PLUTONIUM+4e76 0.9994 1e0088 -0.537 2. -0.31 
PLUT.ONI UM+5 o. 9701 1.0088 o.oo4 1213. -o.49 
AMERICIUM 1. 0542. 0.7253 9.998 4512. -o.12 
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TABL E-111- 33 

SOlVENT-TITANIUM 

GCRDY-THOHAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI flilA Tl ON 

1e4CJO 1.4620 12.010 112700. 

_., 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE"'EIIIT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN o. 5328 0.4622 3.928 4~857. -0.11 
ll THI UM 1.0684 0.3423 3.295 22531. 0.53 
BERYLLIUM Oe7715 Oe6912 164.753 7271. -0.04 
IIORON 0.6293 1.1757 7.301 48485. -0.53 
CARSON 0.5992 1.5164 4.782 125086. -1.06 
NITROGEN 0.5643 1e0018 2e6CJ4 141!522. -1.54 
OXYGEN Oe6U5 0.5283 0.266 24958. -1.97 
SODIUM 1.3071 0.2300 10.679 73003. Oe54 
MAGNESIUM 1.0958 0.3159 17.230 28052. 0.26 
ALUMINUM. 0.9795 0.6877 -16.043 859. -0.03 
Sl LICON · 0.9042 0.9618 -0.427 53. -0.34 
PHOSPHOROUS o.a488 0.6681 -0.016 1054. -0.61' 
SULFUR 0.8550 Oe5892 -0.046 85. -1.02 
POTASSIUM 1· 6252 0.1906 16.586 162787. 0.65 
CALCIU"' 1.3502 Oe3744 lle833 61468. 0.47 
SCANDIUM 1.1224 0.8075 3.672 4926. 0.21 
VANADIUM o. 9207 1.0896 9.288 6011. -0.15 
CHROMIUM 0.8769 0.8429 o.u3 3031. -0.66 
114ANGAIIIESE+5 De891t0 0.5963 -0.276 16. -0.43 
114ANGANESE+7 0.8571 Oe596J -o.o8s 93. -0.75 
IRON o. 8714 o.a87J 1.013 4564. -0.38 
COBALT 0.8564 0.9059 1e281 6654. -0.43 
NICKEL 0.8523 0.9122 1.366 l2ciz. -0.44 
COPPER o. 8141 0.7196 -C.101 937. -0.33 
ZINC o. 9535 0.2760 21.904 15790. -0.17 
GALLIUM Oe9254 o. 5785 2.199 ~066. -0.31 
GERMANIUM o. 9425 0.7941 a.525 3229. -O.•H 
ARSENIC 0.9343 o.z513 3.673 3 C6llt. -0.59 
SELENIUM 0.9658 0.4383 1e103 25128. -0.97 
RUBIDIUM 1. 7415 0.1766 21.151 207265. 0.65 
STRONTI U114 1.4713 Oe3203 l5e6ll 94827. 0.51 
VTTR I UM 1.2127 o. B838 3e573 9265. 0.31 
Zl RCONI UM 1.0958 1e2955 -1.625 349. 0.15 
NIOBIUM 1e0041 1.5528 4013.185 10448. -0.01 

·MOlYBDENUM o •. 9576 1e3915 1.1.91 11413. -0.61 
TECHNETIUM 0.9337 1.4028 le586 15254. -0.62 
RUTHENIUM 0.9159 1.3736 1.698 16730. -0.63 
RHODIUM 0.9200 1.1819 0.677 9058. -o.n 
PALLADIUIIII Oe94l2 o.aou •0.086 170. -0.72 
SILVER 0.9884 Oe6069 1.684 2594. -0.19 
CADMIUM 1.0725 OeZ3TI 170.941 33123. -0.09 
INDIUM 1.1395 o.n2o 6.10!5 18281. -o.:n 
Tll'f+2 le1U6 0.6319 20.152 1 !089. -0.16 
TIN+4 1.0807 . 0.6389 8.260 23211. -0.34 
ANTIMONY 1.0746 o.ssss !.775 22094. -0.49 
TELLURIUM lel231 0.4135 8.911 39213. -0.43 
CESIUM 1.8680 o.uu 2!.103 262242. o.1o 

~ .. · 
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TAIIl.E-111- 34 

SOLVENT-TITANIUM 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRDNEGATIVITY 
ELEIIIENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BlRIUIII 1.; 5294 . Oe371l 13.783 10C869. o.56 
lANTHANUM 1.2839 Oe9U9 4.2:u 14782. 0.37 
CERIUM+3 1.2627 0.9902 2.902 10206. 0.37 

'~i.. CER IUM+4 1.14:16 Oe9902 14.702 2413. 0.06 
PRASEODYIIU UM 1. 2!503 Oe7905 5.029 16221. Oe36 
NEODYMIUM l· 2462 0.6159 6.668 20680. 0.36 
PROMETHIUM 1.2373 Oe56l9 8e889 2~445. 0.35 
SAMARIUM 1.2326 0.4314 Ue5H 35540. 0.34 
EUROPIUM+2 1.3960 0.3711· 11.498 70154. 0.51 
EUROPIUM+) 1.2298 Oe371l 14.969 40626. o.3tt 
GADOLINIUM 1.2319 Oe8496 4e339 12089. 0.33 
TERBI Ulll 1. 2196 o.nn 4.309 11494. 0.32 
DYSPROSIUM 1.2141 0.6318 8.117 19183. 0.31 
HOLpiiUM 1.2086 OeU6Z 8.222 18946. 0.31 
ERBIUM. 1.2025 Oe6610 7.722 17006. 0.30 
THUll UM 1e1949 o.nu Ue934 2036. o.29 
YTTERBIUM+2 1. )263 Oe3390 · 11.776 61180. 0.47 
YTTERBIUM+3 1e1908 0.3390 20 •. 432 3e662. o.zs 
lUTETIUM 1ell6? 0.9065 3.140 6628. 0.27 
HAFNIUfll 1.0807 1.2910 -1.395 649. 0.13 
UNTALUM 1.0034 1.6575 150.538 13689. -0.06 
TUNGSTEN 0.9631 1eT853 3.084 25119. -0.!58 
RHENIUM 0.9405 1.6522 2.859 24141. -0.59 
OSMIUM 0.9254 1e6699 3.139 2e12e. -0.61 
IRIDIUM 0.9282 1e4U 7 1.496 16222. -0.66 
PLA Tl NUM 0.9487 1el979 Oe491 t-579. -0.69 
GOLD Oe9863 o. 7'173 -0.255 204. -0.41 
MERCURY 1e0903 0.1301 27.479 54484. -0.29 
THAlliUM 1.1131 0.3837 9.T4!5 31956. -0.37 
LEAD 1.1970 0.415] 6.990 32397. -0.44 
BISMUTH 1. 1553 0.4432 12.032. 39177. -o.3T 
POLONIUil'l 1. 2134 ·0.3061 36 e168 57574. -0.26 
FRANCIUM 1.91!12 0.1606 26.122 279730. 0.68 
RADIUM 1.5691 o. 3 727 15.855 111792. 0.55 
AC jl NIUM 1. 2845 0.9228 3.436 14510. o.ttl 
THORIUM 1.2298 1e2121 4.051 3023. 0.14 
PROTACTJNIUM 1.1122 1el7U -2.038 135. -0.15 
URANIUM 1.0!554 1.1091 -O.JQ6 "• -0.41 
NEPTUNIUM 1.0451 1e002J -0.282 204. -0.39 
PLUTONIUM+4.76 lel218 Oe8146 15.312 ~737. -0.10 
PLt.iHlNI UM+5 1.0889 Oe8146 -0.043 1115. -0.28 
AMERICIUM 1.1U3 0.5856 94.786 18897. 0.09 



TABL E•lll- 35 

SOLVENT-VANADIUM 

GCRDY -THOMAS AT(JIIIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB Ll II! A Tl CN 

1o640 1o3460 . 8.365 12281),0. 

i' 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ElECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN o.s1aa 0.~242 2.208 11160. -0.56 
liTHIUM le16()5 Oe3142 4.353 47609. 0.68 
BERYLLIUM 0.8380 0.6344 -3.669 us. . o.u 
BORON Oo6835 1e0790 4o942 17648. -0.38 
CARBON 0.6508 1o39l7 3~213 62555. -0.91 
Nl TROGEN 0~6129 0.9194 '1.684 'U204e -1.39 
OXYGEN 0.6664 0.4849 0.068 6421. ~1.82 
SODIUM 1e•U98 0.2111 u.zn 124940. 0.69 
MAGNESIUM 1. 1902 0.2899 l't. 126 5!5951. 0.41 
ALUMINUM 1.0639 o.nu 26 .• 757 10017. 0.12 
Sl Ll CON Oo9822 Oo8827 7.118 111B. -0.19 
PHOSPHOROUS· 0.9220 Oo6132 o.oJe uao. -0.46 
SULFUR Oe9287 Oe5407 0.126 3396. -0.87 
POTASSIUM 1a7652 0.1749 18.009 266971. o.ao 
CALCIUM 1.4666 0.3436 lle660 113416. 0.62 
SCANDIUM 1. 2192 0.7410 6e969 22019. 0.36 
T(UNIUM 1.0862 0.9118 9.288 6011. 0.15 
CHROMIUM 0.9525 o. 7736 -0.143 334. -0.51 
MANGANESE+5 Oo9710 o. 5472 2ol88 5147. -0.28 
MANGANESE+7 0.9316 0.5412 0.263 3373. -0.60 
IRON Oe9465 Oe8143 -0.940 46. -0.23 
COBALT 0.9302 Oe83l4 -0.636 43. -0.28 
NICKEL 0.9257 0.8311 -0.562 103. -0.29 
COPPER Oe9495 o. 6604 . 0. 550 1603. -0.18 
ZINC 1.0357 o.zsn 3631• ... 23 34688. -0.02 
GALLIUM 1.0052 0.5309 35.503 22151. -0.16 
GERMANIUM le0238 Oe7288 10.618 11744. -0.26 
ARSENIC 1.0149 0.2362 Uel61 !Ul64. -0.44 
SELENIUM 1.0490 Oe4023 3.441 54543. •0.82. · 
RUBIDIUM 1.8915 0.1621 22.775 331316. o.8o 
STRONTIUM 1. 5981 Oo2MO 16.387 165796. 0.66 
YTTRIUM 1e'3112 o.nu 6.332 52493. Oe46 
li.RCONI UM. 1.1902 1.1889 le396 4089. 0.30 
NIOIHUJIII 1.0906 1e4251 -1.885 340. 0.14 
MOLYBDENUM 1.0401 1.2826 -O.li7 622. -0.46 
TECHNETIUM 1.0141 1.2815 0.100 l7C2. -0.47 
RUTHENIUM Oe9948 le2606 Oel95 2230. -o.~B 
RHOOI UM 0.9993 1.0847 -0.129 259. -0.56 
PALLADIUM 1.0223 0.7362 o.Ju 3539. -0.57 
SILVER 1.0736 0.5570 362.743 14576. -0.04 
CADIIIIUM 1el649 o. 2112 72~.164 61309. 0.06 
INDIUM 1. 2377 o.~699 57.61~ 44238. -0.18 
TIN+2 leZUT Oe586J 15484.746 U900e -0~01 
TIN+4 1.1738 o. 586J 65.479 55701. -0.1'1 
lNTIJIIONY 1.1672 Oe5098 19e04J 51955. -0.34 
TELLURIUJII 1.2199 0.3795 42o 334 ?1728. ~0.28 
CESIUM 2.0290 0.1534 25.423 421\763. 0.85 
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TAIIL E•lll• 36 

SOLVENr•VANADIUM 

SOLUTE RACIUS ENERGY flllOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIENT RATIO RAJ 10 NUflllBER FACTOR DIFFERENCE 

RAR I Uflll lo66l2 Oo346l l5o211 171132. o.n 
LANTH.NUM loJ945 0.8381 6.833 44ZCJ4o Oo52 
CERIUM+] 1o 3715 Oo9081 9.609 35166. 0.52 

" CERIUM+4 1.; 2422 Oo9081 l5o561 17017. o.21 
PRASEODYMIUM 1.3581 o. 7255 7ol55 45309. Oo51 
NEODYMIUM 1o 3536 Oo6295 8o601 51972.; Oo51 
PROMETHIUM 1.3440 o. 5212 10.155 59970. Oo50 
SAMARIUM 1o3388 Ooit015 l2o581 12277. Oo50 
EUROPIUM+Z 1o5l63 Oo3461 l2o619 127948. Oo66 
EUROPIUM+3 1o3J58 Oo3461 14.143 78860. Oolt9 
GADOLINIUM 1o 3380 Oo1797 6o919 37955. Oo48 
TERBIUM 1o3247 Oo1651 6o878 36528. Oo47 
OYSPROS IUM 1e3187 Oo.5791 9o690 49302. Oe46 
HOl .. IUfll loJ121 0.5839 9o729 4l845o Oo46 
ERBIUM lo 1061 0.6067 9o397 44682. Oo45 
THULIUfll 1o2979 Oo4748 l2o071 55084. Oo44 
YTTERBIUM+2 1.4406 o • .nu l2o431 111380. 0.62 
YTTERBIUM+) 1.2935 Oo31l1 16.972 7it2 31o Oo43 
LUTETIUM 1oZB90 Oo8319 60.209 26934. Oolt2 
HAFNIUM 1.1738 1ol849 1ol16 3209. Oo2B 
TANTALUM 1o0899 1o52U -o. 883 1027. 0.09 
TUNGSTEN lo0461 1o6384 Oo928 5151. -0.43 
RHENIUJII 1o0215 1o 5163 Oo826 4881. -0.44 
OSMIUM lo 0052 1o5326 1ol21 6662. -0.46 
IRIDIUM 1o0082 lo2956 o.U8 2018. -0.51 
PlATINUM 1o0305 1o099J -0.177 Ito - -0.54 
GOLD 1o0713 0.7134 4.104 l590o -0.26 
MERCURY lo1842 Ool194 193.711 8 871t5. -0.14 
THALLIUM i.271t9 Oo3521 56.195 61t581. -0.22 
LEAO 1o 3001 o.uu 33.564 66285. -0.29 
8ISiliUTH 1. 2548 Oo4068 69.377 18625. -0.22 
POLONIUM 1. 3180 Oo2809 368.257 103946. -0.11 
FRANCIUfll 2o0802 0.1474 28.383 . 452083. 0.83 
RADIUM 1ol043 0.3420 17o298 196651. 0.70 
AC Tl NllJM 1. 3952 Oo8469 So902 43870. Oo56 
THORIUI'I 1o 3358 1.1124 9o9l2 20414~ Oo29 
PROTACTINIUM ... 2080 lo0749 +"' 8812 • o. 
URANI U .. lol464 1.0179 3oll4 6046. -0.26 
,.EPTUNIUM 1.1352 Oo9202 5o587 8613. -0.24 
PLUTON I UM+Ito76 lo 2184 Oo7476 354.660 21638. 0.05 
PLUTONIUM•5 1.1828 o. '7476 27.084 11747. -0.13 
AMERICIUI'Il lo2853 0.5315 34.331 46800. Oo24 



TABLE-Ill- 37 

SOLVENT-CHROMIUM 

GCROY•THOMAS ATOMIC 'ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUBLU44TICN 

2.150 lo282~ 7.231 9500C. 

~-

SOLUTE AAOIUS ENERGY MOTT HI LOEBRAND E LE CTRONEGA T IV I TY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.6076 Oo5483 305.278 18791. -0.05 
ll THI U~ 1.2184 Oo4061 1.087 36678. 1.19 
BERYLLIUM 0.8799 o.a2oo -0.043 813. 0.62 
BORCN 0.1176 1o3947 49.095 2C325. Oo13 
CARBON 0.6833 1o7989 n.oo2 63922. -O.ItO 
NITROGEN Oo6435 1al884 4o'149 75276. -0.88 
OXYGEN Oo6997 0.6261 0.176 8138. -1.31 
SODIUM lo4906 Oo2728 3.075 10!309. 1.20 
MAGNESIUM 1o2496 0.3747 2.180 43145. 0.92 
ALU~INUM 1.1170 0.8158 0.535 6090. 0.63 
SILICON 1o0312 1.1411 1.106 3804. 0.32 
PHOSPHOROUS 0.9680 0.7926 -14.706 344. o.os 
SULFUR 0 0 9750 Oe6989 0.105 1505. -0.36 
POTASSIUM 1.8534 0.2261 5.734 · 22 81l'to 1.31 
CALCIUM 1. 5398 0.'+442 3.108 92697. lol3 
SCANDIUM ·1· 2800 0.9579 0.797 15109. 0.81 
Tl TANIUJ1o1 lo1404 1e186J 0.183 3031. Oo66 
VANADIUM 1o0499 lo2926 -0.143 331to 0.51 
MANGANESE+5 1.019·5 0.7074 1.192 2646. 0.23 
MANGANE SE+7 0.9782 Oo7074 1o583 1488. -o.o9 
IRON 0.9938 1.0526 -0.593 121. o.28 
COBALT ·o.9766 1.0747 -0.523 555. 0.23 
NICKEL Oo 9719 1.0821 -0.418 726. 0.22 
COPPER Oo9969 0.8537 -0.299 442. 0.33 
liNC 1.0874 0.3274 4.489 26048. 0.49 
GALLIUM 1e0554 Oe6863 5.·os7 i54 77. 0.35 
GER,ANIUM 1.0749 Oo9421 7.355 11793. o.zs 
ARSENIC 1.0655 0.3053 394.322 45748. 0.01 
SELENIUM 1.10 lit o. 5200 18.S45 42218. -0.31 
RUBIDIUM 1o 9860 Oo2095 7.307 290364. loll 
STRONTIUM 1.6778 0.3800 4.346 138391. loll 
YTTRIUM 1o 3830 lo0484 le015 23347. 0.97 
ZIRCONIUM 1o2496 lo 5368 Oe032 1680. 0.81 
NIOBIU,_ 1.1451 1e8421 0.022 1410. 0.65 
MOLYBDENUM l<o0920 lo6579 11.367 1847. 0.05 
TECHNETIUM 1.0647 lo6642 59.136 3396. o.ott 
RUTHENIUM 1.0445 le6295 138.279 4062. 0.03 
RHOOIUfoo1 1.0491 1.4021 -Oe897 1140. -0.05 
PALLADIUM 1.0133 Oo9516 !.898 1516. -0.06 
Slt.VER 1.1211 o.noo 1. 638 9535. 0.47 
CADJIIIUM le2231 Oe282l 6eJ09 48462. Oe5l 
INDIUM 1. 2995 Oe601• 12.884 •3!546. o.:n 
TIN+2 1.2722 Oe7519 4.526 21287. o.so 
TIN+4 1. 2324 0 .. 7!379 11.632 42827. 0.32 
ANT I MONV 1.2254 Oo6589 58.046 39816. 0.17 
TELLURIUM 1. 2808 Oo4905 49.815 61960. 0.23 
CESIUM 2.1303 0.1983 8.597 361867. 1.36 
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TA II. E•lll• 38 

SOL V EN T•CHROMIUM 

SOLUTE ·RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE~ENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

BARIUM / 
1.7~~1 0.4~7~ ~.319 . 141j~25. 1.22 

LANTHANUM· 1e46~1 1.08~2 1e288 32880. 1.03 

-~ 
CERIU~+3 1e4399 1.11~7 1.013 25832. 1.03 
CERIUM+4 1. 3042 1.1747 o.82~ 11048. 0.'72 
PRASEODYMIUM 1.4259 0.9378 1.364 33925. 1.02 
NEOOYMI UM le4Zl2 0.8137 le6U 39627. 1.02 
PROIIIETHIUM 1.4111 0.6137 1e924 46552. 1.01 
SAMARIUM 1e4056 o. 5189 2.407 57260. 1e01 
EUROPIUM+2 1. 5920 Oe4n4 3.296 105238. 1.17 
EUROPIUM+] 1.4025 Oe4474 2.692 63031. 1.00 
GADOLINIUM le4048 le0079 lel78 21814. 0.99 
TERBIUI'~ 1.3908 Oe9891 lel46 26680. 0.98 
DYSPROSIUM 1.3146 0.7495 1.660 31511. 0.97 
HOlll!l UM 1.1183 o. 7547 1e632 36301. Oe9l 
ERBIU~ 1e3713 0.7842 1.533 33640. Oe96 
THUll Ull' 1.3627 0.6131 1.988 42570. 0.95 
YTTERBIUM+2 1. 5125 Oe402l 3.0!11 91082. 1.13 
YTTERBI UM+3 1.,ao Oe402l 2.835 59U5e 0.94 
LUTETIU114 1.3534 1.0754 o•a79 18874. 0.93 
HAFNIUM 1. 2324 1. 5316 -o.oo2 1164. 0.19 
TANTALUfll 1e1443 1.9663 Oa166 2573. 0.60 
TUNGSTEN 1.0983 2.1179 lt4.882 7816. o.o8 
RHENIUM 1.0725 1.9600 55.026 7410. o.o1 
OSMIUM 1.0554 1. 9811 142.962 9434. o.os 
IRIDIUM 1.0585 1. 6747 - "' 3812. o. 
PLATINUM 1.0819 1.4211 -36.946 425. -0.03 
GOLD 1e1248 0.9221 2all3 4238. Oe25 
MERCURY 1.2434 0.1543 22.531 72320. 0.37 
THALLIUM 1. 3385 0.4552 25.620 5C:877. 0.29 
LEAD 1.3651 0.4926 

"'· 738 
52240. o.Z2 

BISII'UTH 1.3115 0.5258 31.684 62638. 0.29 
POLONIUM .1.3838 0.3632 22.660 84798. 0.40 
FUNCIUM 2.1841 0.1905 9e443 392174. 1.34 
RADIUM 1.7894 Oelt421 4.852 164989. 1.21 
ACTINIUM 1e4649 1e0947 1.187 32519. 1.07 
THOR I lJjlol 1. 4025 1.4379 Oe830 . 13439. o.8o 
PROTACT INIU"' 1.2683 1.3895 6.612 4865. 0.51 
URANI U" 1.2036 1.3158 1.256 3002. 0.25 
NEPTUNIUM le1919 1el895 2.161 lt825. 0.27 
PLUTONIUM+4.76 1. 2793 0.9663 1.882 14803. 0.56 
PLUTO~I UM+5 1.2418 0.9663 1.813 7228. 0.38 
AMER.ICJIJM 1.3495 0.69't7 2.6~1 )5:;31. 0.75 
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TAll. E-111- 39 
{J 

SOLVENT-MANGANESE+5 

GCRDY -THOMAS ATOMIC ATOMIC HEAT CF 
-~LECTRO~EGATIVITY RADIUS VOLUME SUBll MA Tl ON 

1.920 1.3070 7.357 6720C. 

~ 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RAT 10 NUMBER FACTOR 01 FFER ENCE 

HYDROGEN 0.!5960 0.7751 16.9~3 31823. -0.28 
LITHIUM 1.1951 0.57~1 Oe755 17242. 0.96 
BERYLLIUM 0.8630 1.1592 1.298 5746. 0.39 
BORON o.7039 1.9111 150.550 3!5909. -0.10 
CARBON 0.6702 2.5432 9ti601t 89096. -0.63 
NITROGEN Oe6312 1e6801 3. 501 100651. -1.11 
OXYGEN Oe6863 0.8860 0.302 176'88. -1.54 
SODIUM 1eit621 Oe3857 2.755 60960. 0.97 
MAGNE SlUM le225T 0.;5298 1.874 21765. 0.69 
ALUMINUM 1e0956 1.1533 -0.189 lt93. 0.40 
SILICON 1.0115 1e6131 -6.349 6. 0.09 
PHOSPHOROUS 0.9~95 1el205 -0.266 993. -0.18 
SULFUR Oe956~ Oe988l -o.u2 131. -0.59 
POTASSIUM le8l79 0.3196 5. 329 1~4520. 1.08 
CALCIUM le 5103 0.6280 2.695 5l540e 0.90 
SCANDIUM 1e 2555 .1. 3542 0.249 3543. 0.64 
TITANIUM lell86 le6l7l -0.276 16. 0.43 
VANADIUM le0298 1. 8214 2.188 5147. 0.28 
CHROMIUM 0.9809 le4137 1.192 2646. -0.23 
IRON 0.9748 1e488l 46.522 ·3174. 0.05 
COBALT 0.9579 1.5193 - .... ~496. o. 
Nl CKEL 0.9533 1.5298 2079.037 5986 .. -0.01 
COPPER Oe9718 1.2068 -1.235 907. 0.10 
ZINC 1e0666 0.4628 6.616 11506. 0.26 
GALLI U~ 1.0352 0.9702 9.468 4336. 0.12 
GERMANIUM 1.0543 1.3318 112.31t0 2228. o.oz 
ARSENIC le0451 0.4315 38.073 23668. -0.16 
SELENIUM le0803 Oe7351 2.758 19740. -0.51t 
RUBIDIUM 1.9~80 Oe2961 6.898 186731. 1.08 
STRCNTIUP4 le6458 0.5372 3.957 81816. 0.9~ 
YTTRI Ufi! 1e3565 le482l Oe461 7061. 0.74 
ZIRCONIUM 1e2251 2.1726 -0.096 448. o.s8 
NIOBIUM 1el232 2.6042 lo93l 904Q. Oe42 
MOLYBDENUM 1.0712 2.3438 11.327 9655. -0.18 
TECHNETIUM 1.0~44 2e3527 U".7:J6 12627. -0.19 
RUTHENIUM 1e02~5 z.1o36 u .. 569 13708. -o.zo 
RHOOIU~ 1.0291 le9821 3. 545 7602. -0.28 
PALLA.DIUM 1e0528 1.3452 -0.496 231. -0.29 
SILVER 1.1056 1.0179 0.;396 1718. 0.24 
CADMIUM 1e1997 0.3988 9.163 2!1618. 0.34 
INDIUM 1e2747 0.8586 56.118 14147. 0.10" 
TIN+2 1.2~79 1e07l4 !1.254 10024. 0.27 
TIN+4 1.2089 1e0714 92.949 1855~. 0.09 
ANTIMONY 1. 2020 Oe93U 195.779 17445. -0.06 
TELLURIUM 1e2563 Oe6CJ35 +""' 31843. o. 
CESIUM 2e0895 Oe2804 8e086 23U97.; 1e13 
BARIUM 1. 7108 Oe6324 3.832 81796. 0.99 

52 



TAIIL E-111.;. o\0 

SOLV ENT-MANGANESE+5 

SOLUTE RAt IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE.-ENT RATIO RATIO NUMBER ·fACTOR DIFFERENCE 

LANTHANUM 1.4361 1 • .5327 0.705 11681. .o.eo 
CERIUM+3 1. 4124 1e6607 0.457 1881. o.8o 

. " CERIUM+4 1.2793 l.e6607 o.o8o 1633 • Oe49 
PRASEOOYMI Ulil 1.3986 le3Z!Jl Oel06 12796. o.79 
NEODYMIUM 1.3940 1el50J 1e072 16461. 0.79 
PROMETHIUM 1. )841 Oe95i4 1e422 21196. 0.78 
SAMARIUM 1.3787 o.nu 1e987 una. 0.78 
EUROPIUM+2 le5616 o.nu 2.859 !59455. Oe94 
EUROPlU"'+3 1.JT!J7 0.6!24 . z. :UJ 32926· 0.77 
GADOliNIUM le1780 1e4249 0.614 9376. 0.76 
TERBIUM le364Z le3982 o.!JI9 8871. o. 75 
OYSPROS IUM 1.3581 1.0595 1.UO 15617. 0.74 
HOlf'IUM 1.3520 1.0670 1.099 14916. 0.74 
ERBIUM 1.3451 1.1086 0.992 13314. 0.7:! 
THULIUI'I 1. 3366 0.8676 1.512 19273. 0.72 
YTTERBIUM+2 i. 4836 0.5685 2.670 51071. 0.90 
YTTERBIUM+3 1. 3321 o.,685 2.551 31015. o.n 
LUTETIUM 1.J275 1. 5202 o.121 4926. 0.70 
HAFNIUP' 1.2089 2.1652 -0 .. 062 HOe 0.56 
TANTALUM 1. 1224 2e1798 3.337 11728. 0.37 
TUNGSTEN 1.0773 2e9940 31.736 ZC77le -0.15 
RHENIUM 1.0520 2.7708 31.494 19784. -0.16 
OSMIUM 1.0352 2e8006 28.943 22811· -0.18 
IRIDIUM 1.0383 Ze3676 9e990 13379. -0.23 
PLATI MJM 1.0612 Ze0089 2.876 5675. -0.26 
GOLO 1e1033 1.3036 -uo. 121 79. 0.02 
"'ERCURY 1.2196 Oe218Z 92.479 42991· 0.14 
THAlliUf'l 1.3129 Oe64i5 291e!SU 25398. Oe06 
lEAD 1e3389 Oe69K 10715.477 25902. -o.o1 
BISMUTH 1eZ923 o. 74)3 370.254 ~19'.9. o.o6 
POLONIUM 1.3573 0.5134 69.642. 47604. 0.17 
FRANCIUf'l 2.1423 . 0.2693 8e969 . 256028. 1.11 
RADIUM 1. 7552 0.6250 .... 369 97956. o.98 
ACTJ NIUM 1.4369 le5476 0.631 11458. 0.84 
THOR I U"' 1.3757 2.0327 0.124 2118. 0.57 
PROTACTINIUIIII 1.2441 1e9643 -0.638 39. 'l.2 8 
URAN I UP' 1.1806 1e8601 -12!!1.288 37. o.oz 
NEPTUNIUM 1e1691 1.6815 -30.242 76. 0.04 
PLUTONIUM+4e76 1.2548 1.3661 0.878 3397. o.33 
PLUTCNIUM+5 1.2181 1.3661 -1.001 673. 0.15 
AMERICIUM 1. 3236 0.9821 2.181 14795. 0.!52 
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TABlE-Ill- 41 

SOL V.ENT•MANGANE SE+7 

GCROV•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB.LI MA Tl ON 

2.240 1.2540 6.118 67·20(). 

~ 

SOLUTE RACIUS fNERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT· RATIO RATIO NUMBER FACTOR DIFFERENCE· 

HYDROGEN 0.6212 0.7751 686.484 U521. 0.04 
LITHIUM. 1. 2456· 0. 571t1 o.su 2C503. 1~28 
BERYLLIUM 0.8995 1.1592 0.240 3981. o.n 
BORON Oo7337 1e971 J 25.997 3C2C7. 0.22 
CARl! ON Oe6986 2e5432 34.-713 78118. -0.31 
Nl TROGEN Oe6579 1.f,801 6.042 88149. -0.79 
OXYGEN o. 7153 0.8860 0.378 14180. -1.22 
SODIUM 1. 5239 0.3857 1.754 61!489. 1.29 
MAGNESIUM 1.2775 0.5298 1.032 25473. 1.01 
AU,JII'II NUM 1el't19 1.1 533 0.001 1200. 0.72 
Sill CON 1.0542 1.6131 -0.241 259. 0.41 
PHOSPHOROUS 0.9896 le1205 -1.809 375'. 0.14 
SULFUR 0.9968 Oe9881 -0.709 o. -0.27 
POTASSIUM 1.8947 0.3196 3.524 160464. 1.40 
CALCIUM 1.5742 0.6280 1.684 58986. 1.22 
SCANDIUII'I "1.3086 1.3~2 0.197 5376. 0.96 
TITANIUM 1.1659 1.6771 -0.085 93. 0.75 
VANADIUM 1.0734 1.8274 c. 263 3373. 0.60 
CHRCMIUM 1.0223 1.4137 1.583 1488. 0.09 
IRON 1.0159 1e4B81 0.388 2418. 0.37 
COBALT Oe9984 1.5193 1e067 3112. 0.32 
NICKEl Oe9936 i.5298 1.317 U11• 0.31 
COPPER 1.0191 le2068 -0.215 316 .. 0.42 
ZINC 1.1116 Oe4628 1.632 i3851. 0.58 
GALLIUM 1.0789 0.9702 1 •. 105 6125. 0.44 
GERMANIUM 1.0989 1.3318 0.933 3679. 0.34 
ARSENIC 1.0893 0.4315 44.288 27337. 0.16 
SELENIUM 1.1260 Oe7351 20.101 2 3627. -0.22 
RUBIDIUM 2.0303 0.2961 ... 551 2068l1. 1.40 
STRONTIUM 1e1l53 0.5372 2.489 92318. 1.26 
YTTRIUM 1. 4139 1e482l 0.330 9787. 1.06 
Zl RCONtUM 1.2715 2.1726 -0.062 43. 0 .. 90 
NIOBIUM 1.1707 2.6042 0.416 6445. 0.74 
MOLYBDENUM 1.1164 2.3438 u. 885 7016. 0.14 
TECHNETIUM 1e088~ 2.3527 21.481 9564. 0.13 
RUTHENIUM 1.0678 2o30J6 28.064 1C5lle 0.12 
RHODIUII'I 1.0726 le9821 112.997 5361. 0.04 
PALLADIUM 1.0973 1.3452 - !51.148 6. 0.03 
SILVER 1co1523 1o0179 0.233 2877. 0.56 
CADI"IUM 1. 2504 0.3988 2.808 29403. Oe66 
INDIUM 1. 3285 0.8586 lteOOl '17468. 0.42 
TIN+2 1.3006 1.0714 1.466 12957. 0.59 
TIN+4 1.2600 le01l4 5.579 22819. 0.41 
ANTI HONY 1. 2528 Oe93U · 12.928 21345. 0.26 
TELLURIUM 1. 3094 Oe6935 15.230 37156. 0.32 
CESIUM 2.1778 0.2804 !.435 264711. 1.45 
BARIUM 1.7831 0.6324 2.481 99374. 1.31 



TAa.E•III• 42 

SOLVENT•HANGANESE+7 

SOLUTE RAil IUS ENERGY HOTT HILDEBRAND ELECTRONEGATIVITY 
ElEJIIENT RATIO RATIO NUMBER FACTOR . DIFFERENCE 

LANTHANUM 1.4968 1. 5327 0.487 15352. 1.12 
CERIU~3 1.4121 l• 6607 o.na 10917. 1.12 
CERIU~4 1.nn 1.6607 o.uo 3003 • 0.81 .. PRASEODYMIUM 1.4517 1.3257 0.537 16463. leU 
NEOilYMIUM · i..4530 1.1503 0.685 zen a. 1.11 
PROJIIETHIUM le4426 0.9524 0.875 25657. 1el0 
SAMARIUM 1.4370 Oe7U6 1.111 !3142. 1e10 
EUROPIUJ1!+2 1e6Z76 0.6324 1.820 67824. 1e26 
EUROPIUM+3 ~.4n• 0.63Z4 1e356 sezu. 1e09 
GADOLINIUM 1.4362 le4249 0.421 12521. 1.08 
TERBJlJII4 1e4219 1.3912 o • ..a• 11897. 1.07 
OYSPROS IUM 1.4U5 1.0595 0.699 19428. 1e06 
HOL,.It:IM 1e4091 1e0670 Oe678 18629. 1e06 
ERBIUM 1e4019 1e1016 Oe617 16827. 1.05 
THULIUM 1.3931 Oe8676 o.aaa 2!329. 1e04 
YTTERBlUM+2 1e5463 Oe5685 1.663 58261. 1.22 
YTTERBIUM+] 1. 3884 0.5685 1e<\13 35905. 1.03 
lUTETIU"' 1.3836 1.5202 0.248 nn. 1a02 
HAFNIUM 1.2600 2el65Z -0~058 161. o.a8 
TANTALUM 1e1699 z. 7198 0.683 8691. Oe69 
TUNGSTEN 1.1221 2.9 .. 0 23.067 16565. 0.17 
RHENIUM 1.0965 z. 7708 2<\.643 157<\0e Oe16 
OSMIUM 1.0789 2.8006 38.126 111424. Oe11t 
IRIDIUM 1a0821 2.3676 48.287 1C2lle o.oq 
PLATINUM 1.1061 2.0089 31.002 3766. o.o6 
GOLD 1.1499 1.3036 -0.272 468. Oe34 
MERCURY 1e2711 0.2182 9.545 47167. Oelt6 
THALL lUll' 1.3684 0.643!5 a. 594 2 'ia09. o.38 
LEAD 1e3955 0.6964 u. 222 .30493. o.31 
BISI"UTH 1.31t69 o. 7433 10.866 ,37373. 0.38 
POLONIUM 1elt147 o. 5134 9. 575· 54208. 0.49 
FRANC lUI'! 2.2329 . o. 2693 5e977 283047. 1.43 
RADIUM 1.8293 Oe6250 2.ao8 110639. 1.30 
ACTINIUM 1elt976 1e5476 0.448 15101. 1e16 
THORIUM 1e<\338 2.0327 Oe1<\3 38C1e o.BCJ 
PROTACTINIUM 1. 2967 1e9643 -0.092 lt32~ Oe60 
URANIUM 1e 2305 1e8601 •O.It23 65. 0.34 
NEPTUNIUM 1.2185 1e6815 -0.228 510. 0.36 
PLUTONIUM+4.76 1el078 1.3661 0.411 5197. 0.65 
PLUTCN1UM+5 le2695 le3661 Oe066 •' 1531. 0.47 
AMERICIUM 1.3196 Oa9821 1.056 lell9e o.att 
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TABLE-Ill- 43 

SOLVENT-IRON 

GORDY -THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOlUME SUBLI MAll ON 

1.810 1.2740 7.094 100000. 

~ 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN Oe61l5 0.5209 5.993 16242. -0.33 
liTHIUfl' 1;.2261 Oe3851 2eU5 41572 .. 0.91 
HERVlll UM 0.8854 o. 7190 -0.322 335. 0.34 
BORON 0.7221 1.3250 Ue224 17393. -0.15 
CARBON 0.6876 1.7090 5.371 58460. -0.68 
Nl TAOGEN 0.6476 1.1290 ·2~201 69476. -1.16 
OXYGEN 0.7041 o. 5954 o .. o9l 6496. -1.59 
SODIUM 1.5000 0.25~2 5.752 113467. Oe92 
MAGNESIUM . 1.2575 0.3560 5.083 49203. Oe64 
ALU114INUM 1.1240 0.7750 2e429 8052. 0.35 
SILICON 1e0377 1e0840 116.784 5501. o.ott 
PHOSPHOROUS 0.9741 o. 7530 -0.279 851. -0.23 
SULFUR 0.9812 0.6640 0.132 2438. -0.64 
POTASSIUM 1.8650 0.2148 10.092 248084. 1.03 
CALCIUM 1. 5495 0.4220 6.097 102780. 0.85 
SCANDIUM 1. 2881 0.9100 2.163 ' 18552. 0.59 
TIUNIUM 1. 14 76 1.1270 1.013 lt561t. 0.38 
VANADIUM 1.0565 1.2280 -0.940 lt6e 0.23 
CHROMIUM 1.0063 0.9500 -0.593 121. -o.z8 
MANGANESE+5 1e0259 0.6720 46.522 3874. -0.05 
MANGANESE+? 0.9843 0.6720 0.388 2418. -0.37 
COBALT 0.9827 1.0210 -17.9'04 160. -o.os 
NICKEl 0.9780 1.0280 -11.253 258. -0.06 
COPPER 1. 00 31 0.8UO -3.061 1016. o.os 
lJNC 1 .• 0942 Oe3110 28.065 29732. 0.21 
GAlliUM 1e0620 0.6520 154.552 1.8656. 0.07 
GERp.tANIUM 1.0816 0.8950 653.448 14754. -0.03 
ARSENIC 1.0722 0.2900 49.128 51152. -O.Zl 
SELENIUM 1.1083 0.4940 5.834 48019. -0.59 
PU8IOIUM 1.9984 0.1990 12.832 315120. 1.03 
STRONTIUM 1.6884 0.3610 8.261 152095. 0.89 
YTTRIUM 1. 3917 0.9960 2.418 2 7966. 0.69 
ZIRCONIUM 1. 2575 1e't600 Oe269 29J7. 0.53 
NIOBIUM 1.1523 1. 7500 -0.178 631. 0.37 
MOLYBDENUM 1.0989 1.5750 -0.189 962. -0.23 
TECHNETIUM 1.0114 1.5810 a. 731 2163. -0.24 
RU-THENIUM 1.0510 1e5UO 1.056 2711t. -o.2s 
RHODIUM 1.0557 1e3320 . -0.211 4Cillt. -0.33 
PAllADIUM le0801 0.9060 Oo!S05 2538. -0.34 
Sll VER 1.13~2 0.68~0 Uo937. 11962. 0.19 
CAD'-IUM 1.2308 Oe2610 27.238 54017. 0.29 
INDIUM. 1.3017 Oe.5170 648.984 3e6C6. 0~05 
TIN+2 1. 2802 0.7200 27.562 319!54. 0.22 
TlN+4 1. 2402 o.noo 1300.067 4CJ159. o.ott 
ANTIMONY 1. 2331 0.6~60 159.490 4!5694. -o.u ~ 

TEllURIUM 1. 2889 Oe4660 1184.136 6Ci458. -0.05 
CESIUM 2o14J6 Ool88~ 14.715 3985CJI8. 1e08 



TAll. E-111- 44 

SOLVENT• IRON 

SOLUTE RACIUS ENERGY MOTT, HILDEBRAND ELECTRONEGATIVITY 
ElE,.ENT RATIO RATIO NUMBER FACTOR OJ FFERENCE 

BARIUM 1e155l Oeit250 a.Qu 164425. Oe94 
LANTHANUM· 1e4JJ3 1e0300 2.869 38699. 0.75 
CERIUM+3 1e4490 1ell60 z • .su 30923 • o.1s .. CERIUJII+4 le 312/t 1ell60 2el91 14098. Oe44 
PRASEODYMIUM ied49 o.not Je044 34J633. Oe74 
NEODYMIUM 1e4S01 Oe7130 3e566 45736. 0.74 
PRO~i'ETHIUM 1elt199 o·.,,.oo 4.211 530'78. 0.73 
SAMIIRIUM 1.4144 0.4930 5.216 64411. 0.73 
EUROPIUM+2 le6020 0.4250 6.309 1U:432. 0.89 
EUROPIUM+3 1.4113 0.42!0 5e829. 70483. 0.72 
GADOLINIUM 1eo\137 o.,57s 2.no 32924. o.n 
TERBIUM 1. 3995 0.'9396 2.611 31627. Oe70 
DYSPROSIUM 1. 3932 0.7120 3.789 43278. 0.69 
HOLfiiiUM 1.3810 o. 1110 3.755 41943. 0.69 
ERBIUM 1e3199 0.1450 3.572 39052. Oe68 
THUll Ufll 1.3113 o.sno 4.576 48558. 0.67 
YTHRBIUM+2 1.5220 0.3820 5.981 10C845. o.a5 
YTTERBIUM+3 1.3666 Oe3820 6.427 6E14·4. 0.66 
LUTETIUM 1e3619 1.0216 2.206 22950. Oe65 
HAFNIUf! 1. 2402 1.4550 0.172 2226. 0.51 
TANULUfol 1.1515 1e8680 a.1u 1463. 0.32 
TUNGSTEN 1.1052 z.ouo 5e002 5806. -o.zo 
RHENIUM 1.0793 1.8620 4.229 !5492. -0.21 
OSMIUM 1.0620 1.8820 4e981 7268. -0.23 
IRIDIUflil 1.0651 1.5910 0.723 2500. -o.z8 
PLATINUM 1. 0887 1.3500 -0.503 78. -0.31 
GOLC 1.U19 0.8760 227.715 5918. -0.03 
MERCURY 1.2512 0.1466 417.638 7«;201. 0.09 
THALLIUM 1e3469 0.4324 24305.436 5l21tl. o.o1 
LEAD 1.3736 0.4680 694.446 58842. -0.06 
BISfiiUTH 1. 3257 0.4995 29972.951 70310 •. 0.01 
POLONIUM 1. 3925 . o. 3450 279.016 93843. o.u 
FRANCIU"' 2.1978 0.1810 16.346 421t711. 1.06 
RADIUM 1.8006 0.4200 9.030 181283. Oe93 
AC Tl N I.UM 1.4741 1.0400 2.579 38311. Oe79 
THOAIUI'! 1e4113 1e3660 2.548 17081. 0.52 
PROTACTINIUIIl 1. 2763 1.3200 4e696 ~921. 0.23 
URANIUM . 1.2111 1.2500 163.275 lt581. -0.03 
NEPTUNIUM 1.1994 1.1300 2418.876 6110. -0,01 
PLUTONIUM+4e76 1. 2873 0.9180 9elt14 1!213 •. o.2e · 
PLUTCNI UM+5 1.2496 0.9180 35.992 9492. 0.10 
AME'-JCIUM 1· 1579 Ot640Q 7.810 40975. 0.47 
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T A 8l E- Ill- 45 

SOLVENT-COBALT 

GCROY•THOJ!lAS ATCJ4 IC ATOJ!liC HEAT CF 
~LECTRO~EGATIVITY RADIUS VOLUME SUBLI MA Tl ON 

1.920 1.2520 6.689 102100. 

... 
SOLUTE RACIUS ENERGY MOTT HILOEBRANO ELECTRONEGATIYITY 

ELEII'ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN o. 6222 0.5102 6.609 13140. -0.28 
Ll THIUM 1.2476 0.3179 2.159 47070. 1).96 
HERYLLIUM 0.9010 0.7630 -0.328 41. 0.39 
BORON 0.7348 1.2977 55.411 13970. -0.10 
CARBON 0.6991 1e6138 5.463 51189. -0.63 
Nl TROGEN 0.6589 1.1058 .2~ 116 61304. -1.11 
OXYGEN Oe7l65 0.5832 o.o64 4701. -1.54 
SODIUM 1. 5264 0.2539 5.703 124923. 0.97 
~AGNESIUM 1.2796 Oo3487 4.929 55308. 0.69 
ALUfll NUM lellt38 0.7591 2.529 1C524o 0.40 

' 
SILICON 1.0559 1.0617 35.208 176'8. 0.09 

... PHOSPHOROUS Oe9912 0.7375 Oe667 1691. -0.18 
SULFUR o. 9984 . 0.6503 0.316 3732 • -0.59 
POTASSIUM 1o8978 6.2104 10.040 271237. 1.08 
CALCIUpol 1oH67 0.4U3 6.059 114362. 0.90 
SCANDIUM 1. 3107 Oo89U 2.283 22752. 0.64 
TITANIUM 1e1617 1.1038 1 .. 281 6654. 0.43 
VANADIUM 1.0751 1. 2027 -0.636 43. o.28 

.;: CHRCMIUI'l 1.0240 0.9305 -0.523 555. •0.23 
MANGANESE+5 1e0439 0.6582 +"' 5496. o. 
MANGANESE+7 1.0016 0.6582 1.067 3112. -0.32 
IRON 1.0176 Oo9794 -17.904 160. 0.05 
IIIICKEL. 0.9952 1e0069 -511.965 12. -0.01 
COPPER 1.0208 0.7943 3.253 1942. 0.10 
ZINC 1.1134 0.3046 20.915 33796. 0.26 
GALLIUM 1'.0807 0.6386 63.960 22431. 0.12 
GER,..ANIUM· 1. 1006 0.8766 1865.239 18397. 0.02 
ARSENIC 1.0911 0.2840 CJito 722 57110. -0.16 
SELENIUM 1.1278 Oe4838 7.939 54579. -0.54 
RUBIDIUM 2.0335 0.1949 12.746 344037. le08 
STRmiTI UM 1o 7181 0.3536 8.183 167919. Oe91t 
YTTRIUM 1.4,161 0.9755 2.543 33560. 0.74 
ZIRCONIUM· 1. 2796 1e4300 0.463 4786. o.58 
NIOBI U,. 1e1725 1e7140 -0.266 112. 0.42 
MOLYBDENUM 1ell82 i. 5426 -1.210 Z8a. -0.18 
TECHNETIUM 1e0903 lo5485 -0.158 1060. -0.19 
RUTHENIUM 1 .. 0695 1.5162 0.295 1464. -o.zo 
RHODIUM 1.0743 1.3046 -0.611 76o -o.z8 
PALLADIUM 1e0990 o. 885<4 1.~3 3991. -0 .. 29 
Sll VfR le15•U o. 6699 10.330 .,14913. 0.24 
CADMIUM 1.4524 0.2625 22.103 60114. 0.34 
INDIUM 1ol307 0.5651 187.652 44465. 0.10 
TIN+2 1.3027 Oe705Z 21.513 37451. 0.27. 
T1Nt4 1o 2620 0.7052 296.581 56591. 0.09 
ANTIMONY 1. 2541 o.6U1 617.592 !12462. •0.06 
TEllURIUM 1.3115 0.4564 +"' 78041. o. 
CESIUM 2ol813 0.1845 14.724 434740. 1.13 
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TAll. E-111• 46 

SOLVEtoiT•COBAL T 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO' NUMBER FACTOR OIFFERENCE 

BARIUM le7859 Oe4l63 7.994 181816. Oe99 
LANTHANUM 1elt992 1.008111 2.991t 45706. o.so 
CERIUM+3 lelt744 1.0930 2elt53 31120. o.8o 

• CERIUM+It .. 1.3355 1e0930 3.022 17926. 0.49 
PRASEODYMIUM 1elt601 '0.8726 3.141t 46440. o.79 
NEODYMIUM 1.4553 Oe7511 3.632 52941. 0.79 
PROJIETHIUM 1.1t449 0.6268 4.229 60617. 0.78 
SAMARIUM 1. 4393 0.4829 5.157 72615. o.78 
EUROPIUM+2 1.6302 0.4163 6.289 129336. 0.94 
EUROPIUM+) 1.4361 Oe4163 5.718 78970. 0.77 
GADOLINIUM 1.4385 0.9378 2.81t4 39068. 0.76 
TERBIUM 1.4241 0.9203 2.790 37574. 0.75 
DYSPROSIUM 1.4117 Oe6974 3.827 5C:039. 0.74 
HOL"rUM 1.4113 0.7023 3.793 ~te57o. 0.74 
ERBIUM 1elt042 0.7297 3.620 It 51t30~ 0.73 
THUll Ull' 1. 3954 0.5710 ... 542 55489. 0.72 
YTTER81UM+2 1e51t87 Oe3741 5.932 l120C1. 0.90 
YTTERBIUM+) 1.3906 0.3741 6.228 73996. o.n 
LUTETIUM 1. 3858 1e0006 2~339 27927. 0.10 
HAFN I Ul" 1. 2620 1e4251 0.367 3844. 0.56 
TANTALUM 1.1717 1. 8296 -0.202 555·. 0.37 
TUNGSTEN 1.1246 1.9706 5.000 3786. -0.15 
RHENIUM 1.0982 1.8237 4.024 3567. -0.16 
OSMIUM 1.0807 1.8433 5.129 5i)24. -0.18 
IRIDIUM 1e0839 1.5583 o.088 1300. -0.23 
PLATINUM 1.1078 1.3222 -o. 75o 23. -0.26 
GOLD 1el518 Oe8580 749.593 @106. 0.02 
MERCURY t. 2732 Oel436 188.935 86586. o.1 ... 
THALLIU"' 1. 3706 0.4235 762.238 64470. 0.06 
LEAD le3978 0.4584 28270.862 66385. -0.01 
BISI"UTH 1e3490 0.4892 938.826 79130. 0.06 
POLONIUM 1.4169 0.3379 154.425 104106. 0.17 
FRANCIUM 2.2364 0.1173 16.255 463033. 1.11 
RADIUM 1.8323 0.4114 8.990 20C282. 0.98 
ACTINIUM 1.5000 1e0186 2. 710 '45292. 0.84 
THO~ I U"' 1.4361 1.3379 2.731t 21680. o.57 
PRO TACT I Nl U"' 1.2987 1.2929 4.686 4i665. 0.28 
URANIUM 1.2324 1.2243 602.957 6754. 0.02 
NEPTUNIUM 1. 2204 1el068 220.611 4i331t. 0.04 
PLUTONIUM+4e76 1.3099 Oe8991 8.436 22378. 0.33 
PlUT.CNIUM+S ·1.2116 0.8991 21.511 12353. 0.15 
AME~ICIUM 1 .. 3818. Oe61t64 1,400 41334. 0.52 
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UBI.. E-ll I• 47 

SOLYENT-N ICKEL 

GCRDY•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVIT~ RADIUS VOUJME SUBLI fllATI ON 

1o930 1o 2460 6o!93 102800. 

' SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY ... 
ELE.MENT RATIO RATIO NUMBER · FACTOR OIFFERENCE 

HYDROGEN 0.6252 0.5067 6.658 12385. -0.27 
ll THIUM 1. 2536 0.3153 2.187 48650. 0.97 
BERYLLIUM Oo9053 0.751~ -0.320 10. OoltO 
BORON 0.7384 1.2889 6!1.908 13129. -0.09 
CARE! ON 0.7030 1o6625 5olt36 44;3 eo. -0.62 
NITROGEN Oo6621 1o098Z ,2.;082 59285. -1.10 
OXYGEN Oo?l99 0.5792 0.057 4276. -1.53 
SODIU!i! 1o 5337 Oo2!21 5.734 128l93. 0.98 
MAGNESIUM 1.2857 Oo3463 4.944 57060. o.To 
ALUJI!I NUM :~~ 1o1493 Oo7539 2. 596 1i257. o.~t 
SILICON 1.0610 lo0545 31.496 ett55. · Oo10 
PHOSPHOROUS 0.9960 o. 7325 1.163 l967o -0.17 
SULFUR 1. 0032 Oo6459 0.379 4U1. ~0.58 
POTASSIUM lo9069 0.2089 10.097 217813. 1.09 
CALCIUf!! 1. 5843 Oo4105 6o100 117672. 0.91 
SCANDIUM 1o31"PO Oo8852 2o339 23979. 0.65 
TJ UNIU!o! 1.1734 1e0963 1o366 7292. Ooltlt 
VANADIUM 1o0803 lo1946 -0.562 103. o.z• 
CHRCMIUM i.0289 Oo9241 -o.ltl8 726. -0.22 
IIIANGANESE+5 1o0490 Oo6537 2079.037 5986. o.o1 
MANGANESE+'? 1o0064 Oe65JT lo317 uu •. -o.n 
IRON 1.0225 Oo9728 -11.253 258. 0.06 
COBALT 1o0048 0.9932 -51lo965 u.· o.o1 
COPPER 1.0257 o. 7889 J.1r2 2245. o.u 
ZINC 1.1188 0.3025 20.090 34965. 0.27 
GALLIUfl! le0859 o.6342 57.315 23529. 0.13 
GER14ANIUM 1ol059 Oo8f06 880~495 19466. 0.03 
ARSENIC 1o0963 Oo282l ·u1.o66 !58819. -0.15 
SELENIUM 1. 1332 Oo4805 8.533 5~464. -0.53 
RUBIDIUM 2.0433 Ool936 1io813 352240. lo09 
STRONTIUM lo 7263 Oo3512 8.228 172430. 0.95 
YTTRI Ufll 1o4230 Oo9689 2o600 35186. 0.75 
lJRCONI UM 1.2857 1.4202 Oo520 5368. 0.59 
NIOBIUM 1.1782 1o702J .-o. 269 44. 0.43 
MOLYBDENUM 1o12J6 1. 5321 -1. 528 1 Tlto -0.17 
TECHNETIUM 1.0955 1e5JJ9, -0.484 830. -0818 
RUTHENI.UM 1.0746 1e5051 o.ooz 1194. -0.19 
RHODIUM 1o0795 lo29!J7 -0.694 26o -0.21 
PAlLADIUII! 1.1043 o. 8794 1o798 4444. -0.28 
SILVER 1.ucn Oo6654 10~120 15178. Oo25 
CADMIUM 1. 2584 Oo2607 2lo471 61862. 0.35 
INDIUM lol37l o.s61J 161.UJ 461!53. o.u 
TIN+Z 1.3090 o. 7004 20.939 J'i049o o.z8 
TIN+4 lo2681 Oe7004 249. !114 !uno. Oo10 
ANTIMONY 1.2608 0.6089 923.125 5.4410. -0.05 
TELLURIUM 1o 3178 Oe45JJ 34392.011 8G500. o.o1 <, 

CESIUM 2o1918 OelUJ 14. 808 444912. lo14 
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TAll. E•lll• ~8 

SOLVENT-NICKEL 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVJTY 
ELEfi!ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1e7945 OeltU~ 8.051 186849. 1e00 
LANTHANUM 1.5064 1.0019 3.054 ~17!4. o.81 
CERI~3 1.4815 1e0856 z •. s12 38921. 0.81 
CERIUI!t+4 1e3U9 1e0856 3.098 19054. 0.50 
PRASEODYMIUM 1e467l 0.8666 3.199 48407. o.8o 
NEODYMI UH 1. 4623 0.7!519 3.684 !55018. o.eo 
PROMETHIUM 1.4518 Oe6226 4.274 62862. 0.79 
SAMARIUM 1e4462 0.4796 5.192 74967. 0.79 
EURCPJUM+2 1.6380 o.4u~ 6.334 1]3021. 0.95 
EUROPIUM+] 1e4430 Oe4l3~ s.n1 81401. o. 78 
:iADOLJNIUM 1. 44!54 Oe9314 2.901 ~C849. 0.77 
TERBI Ufl' 1elt310 0.9140 2.846 39299. 0.76 
DYSPR!JS IUM 1.4246 Oe6926 3.87!5 51988. 0.75 
HOLfiiiUM le4181 0.6975 1.8~1 504@1. 0.75 
ERBIUM 1.4109 OeT2~7 3.669 ~7270. 0.74 
THULiUM 1.4021 Oe5611 4.581 51482. 0.73 
YTTERBIUM+2 1. 5562 Oe3716 5.970 115189. 0.91 
VTTERBIUM+3 1. 3913 o.nu 6e244 76246. 0.72 
lUTE TrUll' 1. 3925 o.993& 2.398 29379. 0.71 
HAFNIUM 1. 2681 1e4U4 0.423 4361. 0.57 
TANTALUM 1.1774 1.8111 -0.243 384• 0.38 
TUNGSTEN 1.1300 1e9572 4.701 3317. -0.14 
RHENIUM 1.1035 1e8113 3e1'U 3121. -0.15 
OSMIUM 1.0859 1e8307 4e953 4493. -0.17 
IRIDIUM 1e089l 1e5471 -0.133 1044. -0.22 
PLATINUM 1. 11,2 1e3132 -0.717 72. -0.25 
GOLD 1.1573 0.8521 364.807 8763. o.o3 
MERCURY 1. 2793 o.H26 168.659 8111Cll. 0.15 
THALLIUM 1. 3712 o. 4206 578.366 66544. 0.01 
LEAD 1.4045 Oe455J +CD 68549. o. 
81SfiiUTH 1. 3555 Oe4859 712.121 81658. o.o1 
POLONIUM 1.4238 0.3356 141.670 .107040. 0.18 
FRANCIUM 2e2472 Oel761 u. 341 473888. 1e12 
RADIUM 1·8411 0.4016 9.048 205693. 0.99 
ACTINIUM 1.5012 1e0ll7 2.768 47314. 0.85 
THORIUM 1e4430 1e3288 2.816 23035. 0.58 
PMOTAtTINIUM 1. J050 1e2840 4.796 1C494. 0.29 
URANIUM 1. 238~ 1.2160 300.064 7420. o.o1 
IIIEPTUNI UM 1.2263 1e0992 154.618 10106. o.o5 
PLUTON! UM+4e 76 1.h62 Oe89)0 8.1t04 23596. 0.34 
PLUTONIUM+5 1. 2717 0.8930 20. 31t3 13201. Oel6 
AMERICIUM 1.3604. 0;.61t20 7.406 49167. 0.53 
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TABL E-111- 49 

SOLVENT-COPPER 

GCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB Ll MA T1 ON 

1.820 1.2780 7.11~ 811()0. 

j 

SOLUTE RAC IUS ENERGY PlOTT HILDEBRAND Elf CTRONEGA Tl VI TV 
ELE~ENT RATIO RAriO NUMBER FACTOR OIFFERENCE 

HYDROGEN 0.6095 Oe642J 6.i632 21211. -0.38 
L1 TH I U~ 1. 2222 0.4757 1.547 2757~. Oo86 
BERYLLIUM 0.8826 0.9605· 0.55~ ". 2267. o.2CJ 
BORON 0.7199 1.6338 26.695 2 5815. -0.20 
CARe ON 0.6854 2.1013 !5.:810 72591. -0.73 
NITROGEN Oo6455 1o392l 2.443 83683. -1.21 
OXYGEN 0 .. 7019 0.7342 Oo165 11415. -1.64 
SODIUM 1.4953 Oo3196 4.749 8~074. 0.87 
MAGNESIUM 1. 2535 Oe4390 4.027 33515. 0.!59 
ALUII'liNUM 1.1205 0.95!56 0.873 3004. 0.30 
Sl Ll CCN 1.0344 1.3366 82.300 1382. -0.01 
PHOSPHOROUS Oe9110 Oo92i5 -0.657 ·4· -0.28 
SULFUR Oe9781 Oo8187 -0.079 325. -0.69 
POTASSIUM 1.8592 Oo2649 8.560 19C778o 0.98 
CALC I Ul'l 1o5446 0.5203 4o928 13928. o.8o 
SCANDIUM 1. 2840 1e 1221 1.207 9307. 0.5.4 
T1 TANIUM 1o l't40 1e3896 -0.101 937. 0.33 
VANADIUP' 1.0532 1.5142 Oo550 16C3o 0.18 
CHROMIUM 1.0031 lo 1714 -0.299 442. -0.33 
I'IANGANESE+5 1.0227 Oo82G6 -1.235 907. -0.10 
MANGANESE+7 Oao98l2 Oo8286 -0.215 316. -0.42 
IRON o. 9969 1.2330 -3.061 1016. -0.05 
COBALT 0.9797 le2589 3o253 1942. -0.10 
NICKEL. 0.9750 1.2676 3.772 221t5e -o.u 
ZINC 1o0908 Oao38U 30.438 19161. 0.16 
GALLI UP4 1.0587 0.8039 952.210 ~975. 0.02 
GERIIIANIUM 1.0782 1.1036 38.607 6890. -0.08 
ARSENIC 1.0689 Oo3576 22.005 35~94. -0.26 
SELENIU114 1.1049 Oo6091 3.236 317!55. -0.64 
RUBIDIUM 1o9922 0.245~ 10.976 2~1t270. 0.98 
STRONTIUM 1o6831 O.lt~51 6.862 112843. 0.84 
YTTRIUM l• 3873 1.2281 1.~90 15400. 0.6~ 
liRCCNIUM 1. 2535 lo8002 -o.uo 236. Oo48 
NIOBIU~ 1.1487 2.1578 1.068 311~. 0.32 
MOLYBDENUM 1.0955 1· 91t20 lo705 4274. -0.28 
TECHNETIUM 1o0681 1.9~94 2.693 6~1~. -0.29 
RUTHENIUM lo0471 1o9081 2.923 72!59., -0.30 
RHOOI Ulll 1o0524 1.6424 o. 565 3012. -0.38 
PALLADIUM 1.0767 lol147 -0.261 275. -0.39 
SILVER 1.1307 Oo8434 9.531 !503. Oo14 
CAD114IUM 1. 2269 Oo330!J 27.616 37874. o.2~ 
INDIUM 1. 30]6 o.nu +"' 2~386. o. 
TIN+2 le2762 o.ane 26.754 U022. Oo17 
TIN+4 1.2363 o.sne 13114.397 3143~. -0.01 
ANTIMONY 1o2293 o. 7719 ~7.616 29343. -0.16 
TELLURIUM 1o2848 0.5746 203.280 48069. -0.10 
CESIUM ZoU69 Oo232J U.6S9 310886. lo03 
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TABL E•lll- 50 

SOLVENT-COPPER 

SOLUTE RACIUS ENERGY MOTT HilDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUI'IBER FACTOR OfF FERENCE 

BARIUM 1.7496 0.5240 6.593 121621. 0.89 
lANTHANUM 1.4687 1.2100 1e890 22726. 0.70 
CER I Ul'l+3 1.4444 1.3761 1.419 17093. 0.70 
CER I UM+It 1.308) 1.3761 1e404 U16. 0.39 
PRASEOOYMIUI'I 1e4301t 1.0985 2e065 238U. 0.69 
NEOOYMIUI'I 1e4257 0.9511 2.535 zncs. 0.69 
PROII'ETHIUM 1.4155 0.7891 leU4 34710. 0.68 
SAMARIUM 1.4100 0.6079 4.;080 44058. 0.67 
EUROPIUM+2 1. 5970 0.5240 5.11!5 84422. 0.84 
EUROPIU11'+3 1.4069 o. 5240 4.662 4Cjl60. 0.67 
GADOL HilUM 1.4092 1.1806 1e765 18923. 0.66 
TERBIUM 1.3951 1el586 1.722 18018. 0.65 
DYSPROSIUM 1.3889 Oe87T9 2.718 21186. 0.64 
HOLM lUll' 1.3826 Oe8841 2e681 2U97. 0.64 
ERBIUI'I 1. !1!16 0.9186 2.508 239~7. 0.63 
THULIUM 1.3670 o. 7189 3.438 31668. 0.62 
YTTERBIU1'1+2 1. 5172 Oe4ll0 4.854 . 72836. o.8o 
YTTERBIUM+] le3623 0.4110 !le2ll 46196. 0.61 
LUTET IU"' 1.3576 1e2597 1~280 11960. 0.60 
HAFNIUM 1. 2363 1e7941 -0.228 78. 0.46 
TANTALU~ 1.1it79 2e30U 2.553 54 Bite 0.27 
TUNGSTEN 1.1011 2e4809 7.684 12267. -o.25 
RHENIU"' 1.0759 2.2959 6. 711· 11653. -0.26 
OSMIUM 1.0587 2.3206 7.128 14079. -0.28 
IRIOIU"' 1e0618 1e961B 2.299 6966. -0.33 
PLAT I t.UI'l 1.0853 1e6646 o.zn 1840. -0.36 
GOLD 1.1283 1.0801 3.745 1745. -o.o8 
MERCURY 1. 2413 o.uo8 1563.184 58867. o.o4 
THALLIUM 1. 3427 0.5332 1026.380 ]Cj062. -0.04 
LEAO 1e369J Oe5771 139.185 40028. -o.u 
BISII'UTH 1.3216 Oe61!59 1281.391 48470. -0.04 
POLONIUM 1.3881 0.4254 589.585 67812. 0.07 
FRANCIUjlot 2.1909 0.2232 14.058 331893. 1.01 
RAOIUI'I 1e 7950 0.5179 7.482 134810. 0.88 
ACTINIUM 1.46~5 1.2824 1.681 22422. 0.74 
THORIUM 1.4069 1e6843 1. 248 7549. 0.47 
PROTACTI Nl UM i.. 2723 1. 6276 Ce931 1881. 0.18 
URANIUM 1. 21J74 1e54U -2.124 8'fq. -o.oe 
NEPTUNIUM 1.1956 1e3933 9e277 1~62. -0.06 
PLUTCNIUM+4.76 1.28JJ 1e1319 6.1t57 9068. 0.23 
PLUT.ONI UM+'5 1.2451 1.1319 lt2e 714 3655. Oe05 
AMERICIUM 1. J531 o.eu8 6.035 2 5740. O.lt2 



TABI.. E-111- 51 

SOLVENT-ZINC 

GCRDY -T~OMAS ATOMIC A. TOMI.C HEAT CF 
ELECTRO.NEGA. TIVI TV RA.DI US VOLUME SUBLIMATICN 

1.660 1. 3940 9.165 3llOC. 

~ 

SOLUTE RACIUS ENf: RGY MOTT H ILD EB RA. NO ELECTRONEGATIVITY 
ELEI"ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN Oo5588 1.6749 u. 664 7.9623. -0.54 
LITHIUI'I 1. 120.5 1o21t05 -C.09l 162. o. 70 
BERYLLIUM 0.8092 2. 5048 80.208 32450. Ool3 
BORCN 0 •. 6600 4.2605 29.859 9Cit28. -0.36 
CARBON 0.6284 5olt952 9oltl5 173172. -0.89 
,..ITROGEN 0.5918 3.6302 ... 337 1e8n2. -1.37 
OXYGEN 0.6435 lo9145 Co721 55081t. -1.80 
SODIUM 1.3709 0.8334 o.8o1 10501. 0.71 
MAGNESIUM 1. 1492 1ollt47 -0.113 7C9. 0.43 
ALUI'II NUfo' 1.0273 2.4920 16.167 @499. 0.14 
Sill CON Oo9484 3. 48.55 19.1t54 14157. -0.17 
PHOSPHOROUS Oo8902 2.4212 3.998 19041. -0.44 
SULFUR Oo896T 2.1350 0.752 13716. -0.85 
POTASSIUM 1. 7044 0.6907 2.283 3l:589o 0.82 
CALCIUI'I 1.4 16 1 1.3569 0.488 5799. 0.64 
SCANDIUM 1.1772 2.9260 1.029 4617. 0.38 
TITANIUM 1.0488 3o6238 21.904 15790. Oo17 
VANADIUM 0.9656 3.9486 3631.423 34688. Oo02 
CHROMIUI'I Oo9197 3. 0541 4.1taq 2l:Oit8. -0.49 
MANGANESE+5 Oo9376 2.1608 6.616 115C6o -0.26 
MANGANESE+7 0.8996 2.1608 1.632 13851. -o.s8 
IRON Oo9139 3.2154 28.065 2<;732. -0.21 
COBALT Oo8981 3. 2830 2Cl. 91 ~ 33796. -0.26 
Nl CKEL 0.8938 3.3055 20.090 34965. -0.27 
COPPER 0.9168 2.6077 30.438 19161. -0.16 
GALLI Ulol Oo9706 2o0965 3.339 2101. -0.14 
GERfo'ANIUfol 0.9885 2. 8718 3. 51t6 5902. -0.24 
ARSENIC 0.9799 0.9325 Oo033 1326. -0.'+2 
SELENIUI'I 1o0 129 1.5884 -0.071 150. -o.8o 
RUBIDIUM 1.8264 Oo6399 3.191 50668. '.).82 
STRONTIUM 1o5430 1ol608 1. 216 14159. 0.68 
YTTRIUM 1o2719 . 3.2026 o. 304 2826. 0.48 
liRCCNIUM 1. 1492 4o691t5 8o91l 22235. 0.32 
NIOBIUfil 1o053!. 5. 6270 78.291t 47412. Oo16 
"'OLYBDENUM 1.0043 5o061t3 10.290 It 11·29. -0.44 
TECHNEJIUM Oo9792 5.0836 11.062 52849. -0.45 
RUTHENIUM 0.9605 4.9775 10.91t0 54511. -0.46 
RHOOI U~ Oo9648 lt. 2830 5.912 40945. -0.51t 
PALLADIUM Oo9871 2.9068 2.182 16411. -0.55 
SILVER 1o0366 2.1994 445. 511 5302. -0.02 
CAO~IU~ 1. 1248 0.8617 lto318 1829. o.oa 
INDIUM 1ol951 1e8553 -1.907 67. -0.16 
TIN+2 1ol700 2.3151 •141t.88l ass. o.o1 
TIN+It 1ol334 2o3151 -1.712 12. -0.17 
ANTIMONY 1o1270 2.0129 -0.!501t 2. -0.32 .. 
TELLURIUM 1e1719 lo4984 0.288 1642. -0.26 
CESIUM 1e95q1 Oo6058 3.844 6 S292o 0.87 
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TABlE-Ill• 52 

SOLVENT-ZINC 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ELE,.ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1. 6040 1.3666 1.090 H581 • 0.73 
. LANTHANUM lo 3't65 3.3119 Oo029 1389. Co 54 

CER t UM+3 1. 3242 3o5884 0.266 2961. Oo54 
~ CER I UM+4 lol994 3.5884 ' 5.695 8139. Oo23 

PRASEODYMIUM lo31U 2e8646 -0.065 112. Oo53 
NEODYMIUM 1e 3070 2.4855 -0.166 134. 0.53 
PRO ME TH IIJM 1. 2971 2.0579 -0.182 54. 0.52 
SAMARIU"' lo 2927 1.5852 -0.021 1062. Oo52 
EUROPIUM+2 1o4641 1o 3666 Oo597 7561. 0.68 
EUROPIUM+) 1o2898 1o3666 Oo146 2059. 0.51 
GADOLINIUM 1. 2920 3.0788 Oo104 1790. o.so 
TERBI Ull' 1. 2791 3o0212 0.125 1889. o.~CJ 
DYSPROSIUM 1. 2733 2o2894 -0.199 120. o.~e 
HOUI'J U"' 1o2676 2.3055 -0.195 175. Oo48 
ERBIUM 1.2611 2.3?!15 -0.161 377. 0.47 
THUll UM '1.2532 1o8746 -0.238 33. Oo46 
YTTERBI UM+2 1o3910 1o2283 0.525 6148. 0.64 
HTERBI UM+3 1o 2489 1o2283 Ool13 2007. 0.45 
LUTETIUM 1.2446 3o2849 Oo649 4140. Oo44 
HAFNIUI'l 1.1334 4o6785 10.833 23674. 0.30 
TANTALUII' 1o0524 6o0064 187.755 53581. Oo1l 
TUNGSTEN 1o0100 6o4695 llo918 7C649o -0.41 
RHENIUM 0.9864 5o9871 16.367 67711. -0.42 
OSMIUM Oo9706 6o0 514 16.085 73003. -0.~4 
IRIDIUM 0.9735 5oll58 9.595 54318. -0.49 
PLATINUI'l 0.9950 4o3408 5ol29 36914. -0.52 
GOLD lo0344 2o8167 7.702 11423. -0.24 
MERCURY 1.1435 Oo4714 20.074 7858. -0.12 
THALLIUM lo 2310 1.3904 -0.344 875. -o.zo 
LEAO 1.2554 1o5048 -0.233 801. -0.27 
IH Sf"UTH 1.2116 1o 6061 0.315 1483. -o.zo 
POLONIUM 1o 2726 1ol093 24.636 5794. -0.09 
FRANCIUM 2.0086 Oo5820 4o 384 74227. Oo85 
RADIUM 1o6456 lo 3505 1o 351 17347. Oo72 
ACTINIUM 1.3472 3o344l 0.036 1475. Oo58 
THORIUM 1.2898 4o3923 3.489 8925. 0.31 
PRO TACT! NIUM 1o1664 4o2444 1520.084 15213. Oo02 
URAt-.IUII' 1o1Q69 4.0193 12.021 1'7160. •Oo21t 
NEPTUNIUM 1o0961 3.6334 10.870 13324. -0.22 
PLUTCNJ UM+4. 76 1.1765 2e9518 31.81t7 4791. o.o1 
PllJT.ONilJM+5 1.1~20 2. 9518 27.701 1!921o -0.11 
AME~ I CJ UM 1e2410 2.1222 -0.692 114. 0.26 

.• 

.•. 
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TABL E•lll- 53 

SOLV &H•GALL IUM 

GCRDY•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUIIIE SUIHI PIA.f[ CN 

1.800 1. 3530 11.810 652QC. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
Elf PIE NT RATIO RATIO NUMHER FACTOR fH FFERENCE 

HYDROGEN 0.5758 o. 7989 19.926 11t110. -0.40 
UTHIUPI 1.1545 0.5917 o. 228 lt9CO. 0.84 
BERYlliUM o. 8337 1.1948 12.672 22494. 0.27 
BORON 0.6800 2.0322 70.727 80131. ' -0.22 
CARBON Oe6"t75 2.6212 13.096 171068. -0.75 
NITROGEN Oe6098 1. 7316 5.559 195121. -1.23 
OXYGEN Oe6630 0.9132 0.723 41161. -1.66 
SODIUM lelt124 Oe3975 1.750 30352. 0.85 
p.~AGNESIUM 1. 1840 o. 5460 0.823 7356. 0.57 
ALUM I NUPI 1· a 584 1.1887 0.478 2056. o.28 
Sf LICON Oe977l 1. 6626 18 3. 532 5001. -0.03 
PHOSPHOROUS o. 9172 1.1549 4.302 1C121. -0.30 
SULFUR 0.9239 1.0184 0.418 t047. -0.71 
POTASSIUM 1e7561 0.3294 3.682 7«;435. 0.96 
CALCIUPI 1e4590 0.6472 1.495 22172. o •. 78 
SCANDIUM 1.2129 1.3957 -0.165 163. 0.52 
TIUI'HUp.l 1e0806 1.7285 2.199 t066. 0.31 
VANAOIUPI 0.9948 1.8834 35.503 22151. 0.16 
CHROMIUM Oe9475 1.4571 5.057 15477. •0.35 
,..ANGANESE•5 Oe9660 1.0307 9.468 lt336. •0.12 
MANGANESE+7 0.9268 1e0307 1.105 H25. -0.44 
IRON 0.9416 1.5337 154.552 U656e -0.07 
COBALT Oe9254 1 •. 5660 63.960 22431. -0.12 
NICKEL 0.9209 1. 5 76 7 57.315 23529. -0.13 

·COPPER 0.9446 1. 2439 952.210 Cj975. -0.02 
ZINC 1. 0303 0.4770 3.339 27C1. 0.14 
GERP'ANIUM 1e0185 1e3727 -2.691 572. -0.10 
ARSENIC 1e0096 0.4448 4.334 10027. -0.28 
SELENIUM 1e0436 0.7577 0.414 5352. -0.66 
RUBIOIUIM 1e8BU 0.3052 4.856 11)4403. 0.96 
Sr'RONTI UM 1e5898 Oe5537 2.486 3Ci737. o.82 
YTTRIUM 1.3104 1e5276 -0.127 54. 0.62 
ZIRCONIUM 1o1840 2e23CJ3 lo793 Cj91t2. 0.46 
NJOIHUM 1.0850 2.6840 14.640 31577. 0.30 
MOLYBDENUM 1. 031t7 2.4156 15.003 32329. -0.30 
TECHNETIUM 1.0089 2 ... 248 16.632 38050. -0.31 
RUTHENIUM Oe9897 2.3742 16.~43 lt0020. -0.32 
RHODIUM o.q941 2.0429 lel68 27641. -0.40 
PALLADIUM 1.0170 1.3865 1. 581 7320. -0.41 
SILVER 1.0680 1.0491 -1.815 590. 0.12 
CAD II' I U"' lel589 0.4110 8.2u 1 C359. 0.22 
INDIUM le23U · Oe6850 152.436 2598. -o.o2 
TJN+2 l· 2055 1e1043 -0.633 '864. 'J.l5 
TJN+4 le1678 1.1043 122.131 3727. -0.03 
ANTIMCNY 1.1611 Oe9601 3.337 3686. -0.18 .. 
TELLURIUM 1e2136 o. 7147 30.732 . 11397. -0.12 
CESIUM 2.0185 0.2890 5.701 135306. 1.01 
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TABlE• Ill• 5lt 

SOL V EtiT•GALL IUM 

SOLUTE RAt IUS ENERGY MUTT HILDEBRAND ELECTRONEGATIVITY 
ELE~ENT ~ATIO RATIO NUMBER FACTOR 01 FF ERENCE 

BARIUM 1. 6526 Oe6511 2.322 41716. 0.87 
LANTHANUM 1.1813 1.5798 -0.039 768. Oe68 
CERIU.-.3 1.1644 1. 7117 -0.106 16. 0.68 
CEA.IU.-.4 1.2358 1.7117 o.ou 12n. 0.37 
PRASEODYMIU~ .1.3511 1.3664 o.oo9 1284. 0.67 
NEOOYfillUM 1el466 1.1856 0.153 2757. 0.67 
PRO~ETHIUM 1. 3370 0.9816 0.394 5165. 0.66 
SAMARIUM 1. 3319 0.7561 o.850 Ci603. 0.66 
EUROPIUM+2 1.5085 0.6518 1.623 26360. 0.82 
EUROPIUM+) 1. 328.9 Oe6518 1.154 12366. 'l.65 
GADOLINIUM 1ellll 1.4686 -0.085 389. 0.64 
TERBl U~ 1e3l18 1e441l -0.095 319. 0.63 
DYSPR.OS lUM 1.3119 1e0920 0.163 2660. 0.62 
HOl~IU~ 1.3060 1.0997 0.137 2395. 0.62 
ERBIUIII 1.2993 1.1426 0.068 1776. 0.61 
THUll U" 1. 2912 0.8942 0.416 4644. 0.60 
YTTER8lUM+2 1.4331 0.5859 1.521 22526. 0.78 
YTTER8l UM+3 1. 2868 0.5859 1.319 11852o 0.59 
LUTETIUM 1.2823 1· 5669 -0.147 32. 0.58 
HAFiill Ufil · 1.1678 2e23l6 2.230 il146. 'l.44 
TANTAlUM 1.0843 2.8650 24.849 3 70C6. 0.25 
TUNGSTEN 1.0407 3.0859 31.173 5~597. -0.27 
RHENIUIII 1.0163 2.8558 21.888 51611. -0.28 
OSMIUM 1.0000 2.8865 26.881 56981. -0.30 
IRIDIUM 1.0030 2.4402 13.555 3Ci484. -0.35 
PLATINUIII 1.0251 2.0706 6. 735 23620. -0.38 
GOLO 1e0658 1.1436 10.792 3681. -0.10 
MERCURY 1.1781 0.2248 2352.698 22893. 0.02 
THALLIU~ 1. 2683 0.6632 87.961t e49S. .. 0.06 
LEAD 1.2934 0.7178 18.599 8440. -0.13 
BlS~UTH i. 2483 0.7661 119.635 11124. -0.06 
POLONIUM 1. 3112 0.5291 347.717 21238. o.os 
FRAIIICIUM 2e0695 0.2716 6.380 145396. 0.99 
RADIUM 1.6955 0.6442 2.708 47378. 0.86 
ACT l NlUM 1e3880 1.5951 -O.O•Itl 7CS. 'l.72 
THOR I U~ 1.3289 2.0951 o.oos 1218. 0.45 
PROTACTINIUM 1. 2018 2.0245 6. 548 5057. 0.16 
URANIUM 1.1404 1.9172 23.867 6696. -0.10 
NEPTUNIUM 1 .. 1293 1. 7331 20.938 4282. -0.08 
PLUTONIUM+4.76 1.2121 1.4080 -o. 977 199. 0.21 
PLUTONIUM+5 1.1766 1.4080 38.918 2000. 0.03 
AMERICIUM 1.2786 1.0123 0.365 2540. 'l.40 

.• 



T A Bl E- I 11- 55 

SOLVENT-GERMAN I UM 

GCRDY-THOM.\S ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB Ll MA Tl ON 

1.900 1.3780 13.640 8951)C. 

SOLUTE RACIUS ENf:RGY MOTT HILDEBRAND F.LECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN o. 5653 o.5820 35.301 74455. -0.30 
LITHIUM 1.1335 Oe43ll 0.403 CJ410. 0.94 
BERYLLIUM· 0.8186 .o. 8704 5.619 18929. 0.37 
BORON 0.6676 1. 4804 230.012 77571. -0.12 
CARBCN 0.6357 1.9095 17.830 174910. -0.65 
NITROGEN 0.5987 1.2615 6.885 203913. -1.13 
OXYGEN 0.6509 0.6653 0.777 '41t799. -1.56 
SODIUM 1.3868 0.2896 2.014 43111. 0.95 
MAGNESIUM 1.1626 0.3978 1.133 12921. 0.67 
ALUMINUM 1.0392 Oe8659 -0.183 584. 0.38 
SILICON 0.9594 1.2112 11.003 2435. 0.07 
PHOSPHOROUS 0.9006 Oe8.U3 6elt00 l0'i5. -o.2o 
SULFUR 0.9071 0.7419 0.283 3621. -0.61 
PUTASSI'UM 1e7242 Oe2400 3.975 104184. 1.06 
CALCIUM 1o4325 0.4715 1e795 33253. o.8B 
SCANDIUM ·1.1909 1.0168 -o.ua 149. 0.62 
TITANIUM 1.0610 1.2592 C.525 3229. 0.41 
VANADIUM 0.9768 ·1.3721 10.618 17744. 0.26 
CHROPIIUM o. 9303 1e0615 7.355 11793. -0.25 
MANGANESE+5 o.CJ485 0.7508 112.340 2228. -0.02 
MANGANESE+7 Oe9100 0.7508 c. 933. 3679. -0.34 
IRON 0.9245 1.1113 653.448 lit754. 0.03 
COBALT 0.9086 1.1408 1865.239 1!397. -o.o2 
Nl CKEL 0.9042 1.1486 880.495 19466. -0.03 
COPPER 0.9274 0.9061 38.607 6890. o.o8 
ZINC i.Oll6 Oel475 3. 546 5902. o.2~ 
GALLIUM Oe9B19 0.7285 -2.691 572. o.lo 
ARSENIC 0.9913 ·o.3240 18.621 151C4. -0.1B 
SELENIUM 1.0247 0.5520 1.259 10297. -0.56 
RUBIDIUP' 1.B476 0.2223 5.152 134694. 1.06 
STRONTIUM 1e5610 Oelt034 2.792 55684. 1).92 
YTTRIUM 1.2866 1.1128 o.oo1 1202. 0.72 
ZIRCOI'fiUM 1e1626 1.631.3 0.682 6125. 0.56 
Nl OBI Upol 1.0653 1a9553 6. 728 26017. 0.40 
MOLYBDENUM . 1.0160 1.7598 28.103 27.114. . -0.20 
TECHNETIUM 0.9906 1.7665 31.1.29 32848. -0.21 
RUTHENIUM 0.9717 1.7296 30.220 34921. -0.22 
RHOOI.U,_. 0.9761 1.4883 10.480 2 29-\1. ;.0.30 
PALLADIUM. 0.9985 1.0101 1.474 445 8. -0.31 
SILVER 1.0486 0.7642 -1.064 "· 0.22 
CAD"'IUM 1.1379 0.2994 6.644 16881. 0.32 
INDIUM 1.2090 0.64<47 33.lt87 61.34. o.o8 
TIN+2 1.1836 0.8045 1.369 3166. 0.25 
TIN+<It 1.1466 0.8045 61.892 8186. o.o1 
ANTIMONY 1.1<40 1 0.699<4 45.929 7971. -o.o8 
TElLURIUfll 1e1916 o. 5207 1917.911 18883. -o.o2 
CESIUM 1e9819 0.2105 6 .. 023 1723C9. 1.11 



TABl. E•ll I• 56 

SOLV ENT-GEA.MANI UM 

SOLUTE RACIUS E~ERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR 01 FF ER ENCE 

BARIUM 1e6226 Oelt749 2.64!5 !5 115 83. 0.97 
LANTHANUM 1. 3621 1eU08 0.145 !Z42e 0.78 
CEA.IUM+3 1.!396 1e2469 o.ou 1370. 0.78 
CERIUM+4 1.2U4 1.2469 -o.zu uo. 0.47 
PRASEODYMIUM 1.3266 Oe9954 0.218 4178. 0.77 
NEODYMIUM 1.3222 0.8637 Oe405 tl676. 0.77 
PROfi'ETHIUM 1. 3128 0.1151 0.681 lc:292e o. 76 
SAMARIUM 1el077 Oe5508 1.160 16446. 0.76 
EURCP1Uill+2 1e4811 o.ttt+t 1.925 38764. 0.92 
EUROPilJill+3 1.3048 0.4749 1.466 20102. 0.75 
GADOLINIUM 1.3070 1.0698 0.086 2279. o.74 
TERBIUM 1e2939 1e0498 0.072 2077. o.u 
DYSPROSIUM 1. 2881 0.7955 o.ul 6427. o.12 
HOLMIUM 1.28n o.aou 0.405 5985. o.Tz 
ERBIUM 1. 2758 Oe8324 0.324 4935. o.n 
THULl UM 1.2678 Oe65U 0.726 9392. 0.10 
YTTERBIUM+2 1.4071 0.4268 1.812 33555. o.s8 
YTT!RBIUM+3 1.2634 0.42611 1.631 19268. 0.69 
LUTETIUI'4 1.2591 1e1415 -o.on 429. 0.68 
HAFNIUM 1e1466' 1e62Sl 0.889 7169. 0.54 
TANTALU1'4 1e0646 2.onz 10.615 31179. 0.35 
TUNGSTEN 1.0218 2eZ480 69.785 47699. -0.17 
RHENIUIII o. 9978 2e0804 60.011 4~029. -0.18 
OSMIUM 0.9819 2.1028 54.567 51525. -o.zo 
IR I 0 I UM Oe9848 1.7177 22.957 34218. -o.2s 
PLAT I NUll' 1.0065 1e5084 9.825 1e956. -0.28 
GOLD 1e0464 Oe9788 - CD 1599. o. 
MERCURY 1.1567 o. 1638 95.6Jl 32948. 0.12 
THALLIUM 1.2453 0.4831 366.820 14726. 0.04 
lEAD 1.2700 0.5229 652.626 14737. -0.03 
BISI'lUTH 1.2257 0.5581 471.692 18596. 0.04 
POLONIUM 1.2874 Oe3855 58.814 31708. 0.15 
FRANCIUM 2.0319 o. 2022 6.690 184419. 1.09 
RADIUM 1.6647 0.4693 3.039 65768. 0.96 
ACTINIUM 1.3628 1e1620 0.124 3110· o.82 
THORIUII! 1. 3048 1. 5263 -0.161 72. 0.55 
PROTACTINIUM 1.1800 1.4749 0.721 2316 .. 0.26 
URANIUM 1.1197 1.3966 - CD 3629. o. 
NEPTUNIUM 1.10B9 1.2626 73.919 1874. o.oz 
PLUTCNIUM+4.76 1.1901 1e0257 -0.485 111. o.ll 
PLUTCNIUM+5 1.1553 1e0257 -1.714 SCle 0.13 
6MFRfCfllM 1. 2 "i!i4 o. 7374 0.861 615't. o .. so 



TABL E-1 II- 57 

SOLVENT-ARSENIC 

GC ROY •THOll' AS ATCJIIIC ATOMIC HEAT CF 
. ELECTRO~EGATIVITY RADIUS VOLUME SUB ll MA Tl CN 

2.080 1o 3660 12.960 29000. 

1. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELHENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

HYDROGEN Oo5703 1o 7962 381.668 121930. -0.12 
LITHIUM 1o 1435 lo3303 -0.018 661. 1.12 
BERYLLIUM o. 8258 2.6862 7.79~ 55562. Oo55 
BORON Oo6735 ~.5690 1656.751 13@729. 0.06 
CARBON Oo6413 5o8931 50.062 25~204. -o .,. 1 
NITROGEN Oo6040 3.8931 13~618 2~46C5o -0.95 
OXYGEN 0.6567 2.0531 2o032 90427. -1.38 
SODIUM 1.3990 o. 8938 Oo087 3755. 1o13 
MAGNESIUM 1.1728 1o2276 -0.0611 131. Oo85 
ALUII'I NUM 1o0483 2o6724 2.~69 1 'i045. 0.56 
Sill CON Oo9678 3.7379 18.735 2 et 94. ().25 
PHOSPHOROUS 0.9085 2.5966 3700.470 3!5325. -0.02 
SULFUR Oo915l 2.2897 6.082 27124. -0.43 
POTASSIUM 1.7394 0.7~07 0~508 1 'il96o lo24 
CALCIUM 1o4451 1.4552 -0~007 1004. lo06 
SCANDIUM .1. 2013 3.1379 0.801 130C8o o.8o 
TI TANJUpo~ 1o0703 3o8862 3o673 3C674o 0.59 
VANADIUM 0.9854 4o2345 12.761 5el64o 0.44 
CHROMIUM Oo9385 3.2759 394.322 45748. -0.07 
po!ANGANESE+5 Oo9568 2. 3172 3e .073 2 3668. Oo16 
MANGANESE+7 0.9180 2.3172 44.288 27337. -0.16 
IRON Oo9327 3.4483 49.128 51152. Oo21 
COBALT . 0.9165 3o5207 9~. 722 57110. Ool6 
NICKEL 0.9122 3o5ft48 111.066 5e819o 0.15 
COPPER 0.9356 2.7966 22.005 3!549fto 0.26 
ZINC 1io0205 1.0724 0.033 1326. 0".42 
GALLI U~ Oo9905 2.2483 ~.33ft 9027. Oo28 
GER,.ANI UM 1.0088 3.0862 18.621 l51C4o 0.18 
SELENIUM 1o03JT 1.7034 -0.108 833. -0.38 
RUB I D lUI'! 1w8638 Oo6862 0.755 27965. 1.24 
STRONTIUM 1. 5747 1e2ltlt8 0.138 5056. 1o10 
YTTRIUM 1.2980 3.43~5 o.ft73 1 C079. 0.90 
li RCONI UM 1. 1728 5.0345 3o 107 4(428. Oo74 
NIOBIUM 1.0747 6.0345 9. 6l't 75773. o.s8 
MOLYBDENUM lo02lt9 5o 4310 6061. 26ft 7 554 9. -0.02 
TECHNETIUM o.q993 5o4517 3972.160 83630. -0.03 
RUTHENIUM o. 9802 5.3379 2302.333 86139. -0.04 
RHODIUM 0.9846 4.5931 198o3ft5 67055. -0.12 
PALLA OJ UM 1.0073 3. 1172 77.435 31370. -0.13 
SILVER 1.0578 2.3586 3. 382 13670. 0.40 
CAD"IUM 1o1479 0.9241 -0.199 47. o.so 
INDIUM 1o 2196 1.9897 0.854 2523. 0.26 
TIN+2 1o1940 2o4828 0.980 !1370. 0.43 
Tl N+~ 1. 1567 2olt828 c.8o2 2348-. 0.2 5 
ANTIMONY lol501 2.1586 3.502 2000. 0.10 
TELLURIUM 1o 2020 1. 6069 -2.015 3. Ool6 
CESIUM lo9993 0.6497 0.985 3e972. 1.29 
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TAII.E-111- 58 

SOL V EN T-AR SEN IC 

SOLUTE R4CIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1.6369 1.4655 0.122 -4928. 1e15 
LANTHANUM 1.3741 3e5517 0.287 '1320. Oe96 
CER I UM+3 1. 3514 3.8483 O.lt47 10627. 0.96 
CERIUM+4 1.2240 3.8483 1eBitlt 19156. Oe65 
PRASEODYMIUM 1. 3382 3.0721 0.209 5548. 0.95 
NEODYMIUM 1.3338 2. 6655 0.101 3267. 0.95 
PROMETHIUM 1. 3243 2.2069 0.008 1349. 0.94 
SAMAR IUIII 1'.3192 1.7000 -0.054 95. Oo94 
EUROP IUM+2 1.4941 lelt655 0.018 1687. 1o10 
EUROPIUM+3 1e316J 1. 4655 -0.059 16. 0.93 
GADOUNIUM 1.3184 1.3017 0.348 7986. 0.92 
TERBIUM 1. 3053 3.2400 0.362 @144. Oo91 
DYSPROSIUI'I 1.2994 2.4552 0.100 3074. Q.,90 
HOLM lVIII le29J6 2.4724 o.us 3330. 0.90 
ERBIUM 1e2810 2.5690 0.161 ltll3o Oo89 
THUll UM 1. 2189 2.0103 0.010 1370. 0.88 
YTTER8IUM+2 1.4195 1.3172 0.001 1231. 1.06 • YTTER 81 UM+3 1.2745 1.3172 -0.067 23. 0.87 
LUTET IUIII 1.2701 3.5228 0.655 12467. Oe86 
HAFNIU)II .1.1567 5.0172 3.452 42460. 0.72 
TANTALUM 1.0739 6e4414 12.822 8421t8. 0.53 
TUNGSTEN 1.0307 6e9379 46203.739 107138. o.o1 
RHENI Ufo! 1.0066 6o4207 - "' 101t063. o. 
OSI'I(UI'I 0.9905 6elt897 ll91t3.563 111359. -0.02 
IRIDIUI'I 0.9934 5e4862 747.829 85692. -0.07 
PLATINUM 1.0154 4. 6 552 260.It93 61262. -o.1o 
GOLC 1.0556 3.0207 30.206 23761. Oe18 
MERCURY 1. 1669 o. 50 !55 0.901 3063. 0.30 
THALLIUM 1. 2562 1.'+910 -0.962 119. 0.22 
LEAD 1.2811 1.6138 -1.968 17lo Oo15 
BISII'UTH 1.2365 1. 7224 -1.050 20. o.22 
POLONIUfol 1.2987 1.1897 -0.003 1185. 0.33 
FRANC IUfol 2o01t98 Oo6241 1.119 42803. 1o27 
RADIUM lo6791t lelt483 0.172 ~349. 1.14 
ACTINIUM 1. 3748 3. 5862 0.275' 7531. 1e00 
THORIUIII 1o 3163 4. 7103 1.609 2 C960. 0.73 
PROTACTI Nl UM 1e1903 4.5517 6.485 3C145. 0.44 
URANI Ufl 1.1296 1to3l03 42.378 32854. o.1 e 
NEPTUNIU"'· 1.1186 3.8966 28.011 27029. 0.20 
PLUTONIUM+4.76 1.2006 3.1655 2.190 13318. 0.49 
PLUT·ONI UM+S 1.1654 3.1655 e.lt68 1 ~959. 0.31 
AM£~1CIUM 1.2665 ?.n~q 0. 1M• 2941. 0.68 

.. 

71 



TAll. E-111- 59 

SOLVENT-SELENIUM 

GCRDY-THOMAS ATCJol IC ATOMIC HEA·T CF 
ELECTRO~EGATIVITY RADIUS VOLU"'E SUBLJMAHCN 

2.460 1eltl20 u. 430 4940Co 

SOLUTE RACIUS ENERGY "'OTT HILDEBRAND ELECTRONEG~TIVITY 

ELE ~ENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

HYDROGEN o. 5517 1.0 545 89.627 14C9C7. 0.26 
ll THIU~ 1. 1062 0.7810 -0.023 2. 1o50 
RERYLLI U"l 0.7989 1. 5769 2.'663 51t301. Oo93 
BORON 0.6516 2.6822 32.715 14 7245. 0.44 
CARI!ON Oe6204 3.4595 1517• 794 284695. -0.09 
NITROGEN 0.5843 2.2854 43.15'+ 321t507. -0.57 
OXYGEN Oo6353 1.2053 '+• .1()7 95909. -1.00 
SODIUM 1.3534 0.5247 0.160 9579. 1.51 
MAGNESIUM 1.1346 o. 7206 -0.026 295. lo23 
ALU~I NU~ 1.0142 1o5688 Oo656 11t567. 0.94 
Sill CON Oe9363 2.1943 2.353 22725. 0.63 
PHOSPHOROUS 0.8789 1.5243 10.264 31866. 0.36 
SULFUR 0.8853 1o3441 385.849 231t36. -o.o5 
PnTASSI UM 1.6827 0.'+348 0.543 3.4052. 1o62 
CALCIUM 1.3980 0.8543 0.071 4600. 1olt4 
SCANDIUM 1.1622 1o81t21 0.221 8289. 1e18 
TJ TAN IUpot· 1o0354 2.2814 1o103 25128. 0.97 
VANAOIUpot 0.9533 2.4858 3.441 51t543. o.82 
CHROMIUM 0.9079 1.9231 18.545 42288. 0.31 
MANGANESE+5 Oo9256 1.3603 2.758 19740. 0.54 
MANGANESE+7 0.8881 . 1.3603 i0.101 23627 • . 0.22 
IRON Oo9023 2~0243 5.834 48019. 0.59 
COBALT 0.8867 2o0668 7.939 !;4~79. Oo54 
I'IIICI<El 0.8824 2.0810 8.533 5~464. Oo53 
COPPER 0.9051 1o6417 . 3.236 31755 • 0.64 
ZINC 0.9873 0.6296 -0.071 1'0· Oo80 
GALLI U~ 0.9582 1.3198 Ooltllt 5352. Oo66 
GERpotANIUM 0.9759 1.8117 1.259 1C297o 0.56 
ARSENIC 0.9674 0.5870 -0.108 833. Oo38 
RUBIDIUM 1.8031 0.4028 o. 756 462.65. 1o62. 
STRONTIU~ 1o5234 0.7308 0.222 1'2427. 1e48 
YTTRIUM 1.2557 2~0162 OoU3 5478. 1.28 
Zl RCONI UM 1.1346 2o9555 1.132 33939. lo12 
NIOBIUM 1.0397 3.5425 3o295 71216. Oo96 
MOLYBDENUM 0.9915 3.1883 23.702 72028. Oo36 
TECHNETIUM 0.9667 3o2004 28.312 81170. 0.35 
RUTHENIUM Oo9483 3o1336 31.158 84250. 0.34 
RHOOI UM Oo9525 2o6964 40.238 63918. 0.26 
PALLADIUM 0.9745 1o8300 17.808 2 6858. o.2s 
SILVER 1.0234 1o3846 Oo597 9572. Oo78 
CAD,.,IU~ 1ol105 o • .5425 o.oo7 1308. o.88 
INDIUM 1el799 1.1680 -c.o10 528. 0.64 
TJN+2 1e1551 le4575 0.067 2213. Oo81 
TJN+4 1.1190 1elt575 -0.093 H2.i Oo63 
ANTIMONY 1.1126 1e2672 -.0.177 250. Oelt8 .. 
TELLURIUM 1.1629 0.9433 -0.039 932. ().54 
CESIUM 1.9341 0.3814 0.960 62903. 1e67 

.. 
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TAll. E•II I• 60 

SOLVENT-SELENIUM 

SOLUTE RAC I US ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIAENT RAT I 0 RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1. 5836 o. 8603 0.210 12512. 1o53 
LANTHANUM 1o3293 z.o8so 0.048 3182. 1.34 

. CER I Uil'l+3 1.3074 2. 2 591 Oo109 5686 • 1.34 
CERIUM+4 1.11141 2. 2!591 0.503 13503. 1.03 
PRASEODYMIUI" 1. 2946 1.8034 0.022 2091. 1.33 
NEODYMIUM 1o 2904 1.5~8 -o.ou 764. lo33 
PRO.,ETHIUM lo2812 1.2955 -0.029 4 lo 1.32 
SAMARIUM 1. 2762 Oo9980 -0.018 477. 1.32 
.EUROPIUM+2 1.4455 0.8603 Oe099 6178. 1.48 
EUROPIUM+) 1. 2734 Oe8603 Oo003 1310. 1.31 
GADOLINIUM 1. zns lo9383 c.o6e 3828. lo30 
TERBIUM lo 2627 1. 9020 0.073 3988. lo29 
DYSPROSIUM 1. 2571 lo44U •0.013 711. 1.28 
HOLI"IUIIl 1.2514 le4514 -Cl.009 852. 1.28 
ERBIUM 1. 2450 1e508l 0.003 1301t. 1.27 
THULl Ulll 1e2J73 1ol802 -0.031 60. 1.26 
YTTERBIUM+2 1.3132 0.7733 o.o8o 5021. 1o44 
YTTERBIUM+] 1o 2330 0.7133 0.003 13i4. 1o25 
LUTETIUM 1. 2288 2.0680 0.177 7507. 1.24 
HAFNIUM 1.1190 2.9453 1.252 36128. 1.10 
TANTALU,. 1.0390 3.7814 1tel30 8C058. 0.91 
TUNGSTEN Oe9972 lte0729 29.866 11)5943. Oo39 
RHENIUM 0.9738 3.7692 30.494 102732. 0.38 
OSMIUM 0.9582 3a8097 36.748 111017. Oe36 
IRIDIUM 0.9610 3o2206 37.123 83459. Oo31 
.PLATI NUl" o. 9823 2o7328 31.035 57300. o.28 
GOLC 1.0212 1. 7133 2.461 18988. 0.!56 
MERCURY 1.1289 0.2968 0.618 7779. 0.68 
THALLIUM 1. 2153 0.8753 -0.098 375. 0.60 
LEAD 1o 2394 Oo91t74 -0.136 309. 0.53 
BISI"UTH 1.1962 1oO 111 -o. 049 783. 0.60 
POLONIUM 1.2564 Oo6984 o. 311 4803. 0.71 
FRANCIUM 1. 9830 0.3664 1e069 68316. 1.65 
RADIUM 1. 6246 0.8502 Oo260 15025. 1.52 
ACTINIUM 1. 3300 2.1053 Oo049 3327. 1o38 
THORIUM 1. 2734 2o7652 Co467 144!51. loll 
PRO TACT I Nl UM 1.1516 z.6n1 1.457 23780. Oo82 
URANIUM lo0928 2.5304 3.553 26883. Oo56 
NEPTUNIUM 1o0822 2.2874 2.597 21336. o.58 
PLUTONIUM+4.76 1o1615 1o8583 0.422 8554. 0.87 
PLUTONIUM+S 1.1275 1o8583 1.255 14966. 0.69 
AMERICIUM lo 2252 i.n6o -O.OlO 68lt. 1.06 

.. 
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TABL. E-111- 61 

SOL V EN T-R UBID IUM 

GCRDY•THOMAS 4TCJUC 4TOMIC HEAT CF 
ELECTRONEGlTIVITY RADIUS VOLUME SUB Ll "'4 Tl ON . · .. 

0.840 2.5460 56. C70 19900. 

... 

SOLUTE RACIUS ENERGY MOTT HILI)EBRAND ELECTRONEGATI~ITY 

ELEMENT RAT 10 RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.3060 2.6176 17.495 747364. -1.36 
LITHIUM 0.6135 1.9387 128.222 43770. -0.12 
BERYLLIUM o.lt430 3.91/eft 31.894 351349. -0.69 
BORON 0.3614 6.6583 22 .• 561 725603. -1.18 
CARBON 0.3441 8.5879 18.596 1255137. -1.71 
,..I TROGEN 0.3240 5e6734 u~·153 1455918. -2.19 
OXYGEN 0.3523 2e99l0 3.451 541394. -2.62 
SODIUM Oe7506 le302S 24.457 8016 •. -o.u 
MAGNESIUM 0.6292 1· 7889 9o627 34957. -0.39 
ALU~INUI"' 0.5625 3.8945 11te722 158170. -0.68 
SILICON Oe5192 5.41t72 8.638 19~419. -0.99 
PHOSPHOROUS 0.4874 3. 7 839 6.692 24U94. -1.26 
SULFUR o.lt910 3.3367 3.185 20~0.ti9. -1.67 
POTASSIUM 0.9332 1.0794 - CD 416. o. 
CALCIUI"' 0.7753 2.1206 23.384 18664. -0.18 
SCANDIUM 0.6445 4.5729 27.405 12351t1. -0.44 
TIUNIUfl' 0.5742 5.6633 21.151 207265. -0.65 
VANADiliM o. 5287 6.1709 22.775 331316. -o.8o 
CHRCM IUM 0.5035 4. 7739 7.307 290364. -1.31 
MANGANESE+5 0.5134 3.3769 6.898 18~731. -1.08 
MANGANESE+7 o.~t925 3. 3 769 4.551 206871. -1.40 
IRON 0.5004 5.0251 12.832 315120. -1.03 
COBALT 0.4918 5e1307 12.746 341t037. -1.08 
Nl C I<E L 0.11894 5.1658 12.813 352240. -1.09 
COPPER 0.5020 4.0754 10.976 2442 70. -0.98 
ZINC 0.5475 1. s·628 3.191 5C668. -O.B2 
GALLIUM 0.5314 3.2764 4.856 1044C3. -0.96 
GERMANIUM 0.5412 4.4975 5.152 134694. -1.06 
ARSENIC 0.5365 1.4573 Oe755 27965. -1.24 
SELENIUM Oe551t6 2.4824 0.756 4~965. -1.62 
STRONTIUM Oe81tlt9 1.8141 16.266 .8544. -0.14 
YTTRI Ufl' Oe6964 s.ooso 40.688 101751. -().34 
ZIRCONIUM 0.6292 7. 3367 lt1.881 21t2639. -o.5o 
NIOBIUfl! 0.5766 8.7940 38.923 392173. -?.66 
MOLYBDENUM 0.5499 Te9146 10.921 401019. -1.26 
TECHNETIUM 0.5361 7.9447 11.768 43 8888. -1.27 
RUTHENIUM 0.5259 7. 7189 11.957 45291t5. -1.28 
RHODIUM o. 5283 6.6935 8.757 374688. -1.36 
PALLADIUM Oe5o\05 4e5427 5e025 218696. -1.37 
Sl L VE R Oe5676 3.4372 7.959 130695. -0.84 
CADMIUM 0.6159 1e31t67 1.836 24371. -0.74 
INDIU~ 0.6544 2.8995 2.768 62504. -0.98 
TJN+2. 0.6406 3. 6181 5.345 82065. -0.81 
TJN+4 . o. 6206 3.6181 2.701 62236. -0.99 
ANTIMONY o. 6170 3e1457 1.923 5S8C9. -1.14 . 
TELLURIUM 0.6 .. 49 2.3417 1e11t3 31927. -1.08 
CESIUM 1 •. 0727 0.9467 -14.742 342. 0.05 



TABL. E•lll· 62 

SOLVENT•RUBIDIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEii'ENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

BARIUM o. 8182 2.1357 47.108 9991. -0.09 

• LANTHANUM o.n72 5.1759 52.167 q]lt95 • -0.28 
CER I UM+3 o. 7251 5.6080 59.017 ucan. -o.28 
CER tUN+ It Oe6567 5.6080 18.731 151550. -0.59 
PRASEODYMIUM o. 7180 4.4769 42.412 83443. -0.29 
NEOOYMI UM o. 7156 3.8844 34.007 6E975. -0.29 
PROMETHIUM 0.7105 3.2161 25.411 53579. -0.30 
SAMARIUJII 0.7078 2.4774 l6e332 36226. -0.30 
EIJROP 1UM+2 o.8ou 2.1357 33.078 1U43. -0.14 
EUROPIUJ11+3 0.7062 2.1357 12.241 2 8669. -0.31 
GADOLINIUM 0.7074 4.8116 ItO. 539 96918. -0.32 
TERBIUM 0.7003 4. 7216 38.928 97768. -0.33 
DYSPROSIUM 0.6972 3.5779 25.385 67278. -0.34 
HOLMIUM 0.6940 3.6030 24.863 69038. -0.34 
ERBIUM Oe6905 3.7437 25.579 1.C.2'79. -0.35 
THULl Uil' 0.6862 2.9296 17.390 53163. -0.36 
YTTERBI UM+2 0.7616 1.9196 20.915 16818. -0.18 
YTTERBIUM+) 0.6838 1.9196 8e425 2'7502. -0.37 
LUTETIU"' 0.6815 5.1337 36.361 11 ~735. -0.38 
HAFNIU"' 0.6206 7.3116 40.246 252145. -0.52 
TANTALUM o. 5'762 9.3869 36.414 424489. -o. 11 
TUNGSTEN 0.5530 10.1106 llte968 523397. -1.23 
RHENIUM 0.5401 9.3568 llte532 5164'71. -1.24 
OSMIUM o. 5314 9.4573 14.967 5491.C.3. -1.26 
IRIOIUII'I 0.5330 7.9950 11.291 44E032. -1.31 
PLATI ~U"' 0.5448 6. 7839 8.319 345667. -1.31t 
GOLD 0.5664 4.4020 6.910 18C243. -1.06 
II'IERCURY 0.6261 0.7367 0.251 6315. -0.94 
THALLIUM 0.6740 2.1729 1.444 35834. -1.02 
LEAD 0.6874 2.3518 1. 326 37524. -1.09 
BIS"UTH 0.6634 2.5101 1.359 33799. -1.02 
POLONIUi" 0.6968 1. 7337 0.785 1U83o -0.91 
FRANC lUI" 1. 0998 0.9095 -2'7.699 617. o.o3 
RADIUII'I 0.9010 2.1106 31.177 E38Z. -0.10 
ACTINIUM 0.7376 5.2261 10. 336 911616. -0.21t 
THOR I Uil' 0.7062 6.8643 25.900 156538. -0.51 
PROTACTINIUM 0.6386 6.6332 13.424 1 9<;3C5. -0.80 
URANIUM 0.6060 6e2814 e. 212 213964. -1.06 
NEPTUNIUM 0.6002 5.6784 7.547 1ec;1tz2. -1.04 
PLUTONIUM+4.76 0.6441 4.6131 9.550 125067. -0.75 
PLUlUNI UM+ S o.62n •h6U1 7.93) 15 c;4Q9,. .. 0.93 
AMERICIUM 0.6795 3.3166 8.966 66034. -0.56 

7~ 



TABLE-111-·.63 

SOL VEN.T~ STRONTI-\JM 

. GCRDY-THOMAS AT~IC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI MUI CN 

0.980 2.1510 33.930 36100. 
' .. .• 

SOLUTE RACIUS ENERGY MOTT HI LDEBRANO. E LEC TRONEGA T I. VI tv 
ELEMENT RATIO .RAT 10 NUMBER FACTOR DIFFERENCE 

·, 

HYDROGEN 0.3622 i•lt429 11.184 385038. ~1.22 
·ll TH(UM 0.7262 1.0687 1082.047 11173. " 0.02 
BERYLLIUM. 0.5244 2.1579: 24.199 161i999. -0.55 
BORON Oelt277 3.6704 15.257 381720. -1.04 
CARBON 0.4073 4. 7341 12.-043 685710. -1.51 .. 
Nl TROGEN . 0.3835 3.1274 8.168 792721. -2.05 
OXYGE"4. o. 4170 i.6493 1.932· 275208. -2.48 
SODIUM Oe8884 o;·n8o -57.233 4. o.o3 
MAGIIIESI UM 0.7448 0.9861 4e446 76CO. -0.25 
ALUMINUI" 0.6657 ·2.1468 9~854 67452. •0.54 
SILI-CON 0.6146 3.0028 5~261 .88839. -o.es. 
PHOSPHOROUS 0.5769 2.0859 3.883 113506. -1 • .-12 
SULFUR 0. 5811 1e8393 1.679 9184,4. -1.53 
POUSSIUM. 1.1046 .o. 5950 7.849 4740. Oe11f 
CALCiUP4 0.9177 1e'l690 13.794 1701. -0.04 
SCANDIUM 0.7629 2.5208 23.1t93 4'i950. -"0.30 
TIT,NIUM 0.6797 3.1219 15.611 .. 94827. •Oe5l 
VANADIUM 0.6258 3.4017 16.387 16!1796. •0.'66 
CHROMIUM Oo5960 2.6316 4.346 · 13El91. -i.o17 · 
MANGANE SE+5 0.6076 1.8615 3.957 8.1816. -o· •. 94 
MANGANES~+.7 0.5830 1.8615 2.489 9231B. -1.26 
I ROlli 0.5923 · 2.-1161 8.261 152095. -0•·89 
COBALT 0.5821 ·2 .• 8283 8.183 i67919. -0~94 
"41CKEL 0.5793 -2.8476 ~e. 228 .172430. •0.95 
COPPER o. 5941 2eZ465 6e862 112843. •0.84 
liNC Oe6.S 1 0.8615 1.216 14159. -0~68·. 
GALLIUM 0.6290 1.8061 2.486 31i137. -o.8i 
GERMANiUM 0.6406 2.4792 2 •. 792 55684. -0.92 
ARSENIC 0.6351 0~8033 o.ue 5056. -1.10 
SELENIUM 0.6564 1. 3684 o. 222 12427. '-1'-.48. 
RUBIO lUI" 1.1836 o .• 5512 16.266 85~4; Oe14 
YTUIUIIl 0.8243 . 2. 7590 45.509 41920. -0.2·0 
iJRCONIUM 0.7448 ·4 .• 0443. 38.271 115569. -O.e3'6 
NIOiUUII! 0.6825 . 4.&476 31.860 i91i855. -0.5·2· 
MOLYBDENUM 0.6509 4.)629 6.991 ·2()3422. -1.12 
TECHNETIUM 0.6346 4.3795 7.582 224443. •1e13 
RUTHENIUM 0.6225 4.2881 7.700 231960. -1.,14 
RHOIH.Ufl! 0.6253 3.6898 5.414 187030. -1.22 
PALLADIUM 0.6397 2e501t2 2.827 91iSC4. •1.23 
SILVER 0.6718 1.8947 4.589 5 3044. -0.10 
CADMIUM 0.7290 Oe7424 Oe318 3836. -0.60 
INDIUM o. 7745 1.5983 1.119 19393. -o•li4 
TIN+2 o. 7583, 1e9945 2.664 28766. -0.67 
TIN+4 o. 7345 1.9945 1.079 19166. -o.e5 
ANTIMONY o.no4 1.7341 o. 713 17641. -:1;oo 
TELLURIUM 0.763.4 1.2909 0.246 6206. ~o~94 
CESIU,.. 1.2696 Q~U19 14.656 13393. 0~~ q 



TABLE-Ill- 6lt 

SOLVENT•STRONTIUM 

SOLUTE. RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1.0395 1el i73 -20.291 22. o.os •. LANTHANUM Oe8726 2e8532 77.127 34574. -0.14 
CERIUM+3 0.8582 3.0914 89.270 43288. -0.14 
CERIUM+4 o. 7773 3e0914 13.687 651C4. -0.45 
PRASEODYMIUM Oe8498 2e4679 54.495 29467. -0.15 
~ODYMIUM 0.8470 2.1413 38.710 22362. -0.15 
PRO,..ETHIUM Oe8410 1. 7729 24.042 15208. -0.16 
SAMARIUM Oe8377 1e3657 10.638 7871. •0.16 
EUROPIUM+2 Oe9489 1e1773 - CD 1025. o. 
EUROPIUM+3 0.8359 1.1713 5.656 5051. -0.17 
GADOLINIUM 0.8373 2.6524 47.012 36317. -0.18 
TERBI"UM 0.8289 2.6028 43.619 3671t3. -0.19 
DYSPROSIUM 0.8252 1·9723 23.017 21583. -o.zo 
HOL,..IUfil 0.8215 1e9861 22.127 22426. -0.20 
ERBIUM 0.8173 2e0637 22.930 24957. -0.21 
THUll UM 0.8122 1.6150 12.450 15087. -0.22 
YTTER Bl UM+2 0.9014 1.0582 2.503 1285. -0.04 
YTTER 81 UM+3 0.8094 1.0582 2.937 4713. -1).23 
LUTETIUM 0.8066 2. 8299 36.581 48175. -0.24 
HAF Nl UM 0.7345 4e0305 35.901 120739. -0.38 
TANTALUM 0.6820 5.1745 29.037 21e744. -0.57 
TUNGSTEN 0.6546 s. 5734 10.003 27!5263. -1.09 
RHENIUfil 0.6392 5.1579 9e636 27C059. -1.10 
OSMIUM 0.6290 5. 2133 9.933 2ae523. -1.12 
IRIDIUM 0.6309 4.4072 7.236 22<;597. -1.17 
PLA Tl NUIII 0.6448 3. 7396 5.121 111246. -1.20 
GOLD 0.6704 2.4266 4.006 7<;374. -0.92 
MERCURY o. 7411 0.4061 -0.081 3. -o.8o 
THALL lUll! o. 7978 1el978 0.371 7825. -0.88 
LEAD 0.8136 1e2964 o. 349 e4so. -0.95 
Rl Sfi'UTH 0.7852 1e3837 0.318 6874. -0.88 
POLONIUI"' o.821t7 o. 9557 o.ooo 1198. -0.77 
FRANC lUI'! 1. 3017 0.5014 21.049 15220. 0.17 
RADIUM 1.0665 1· 1634 -31.892 16. 0.04 
AC Tl NIUM 0.8731 2.8809 147.268 35152. -0.10 
THORIUM 0.8359 3. 7839 21.289 68399. -0.37 
PROTACTINIUM 0.7559 3.6565 8.978 91378. -0.66 
URAI\IUM o. 7173 3e•H26 5.011 9e9c;4. -0.92 
NEPTUNIUM o. 7104 3el302 4.503 85300. -0.90 
PLUTONIUM+4.76 0.7624 2.5429 5.776 5C755. -0.61 
PLUTONIUM+§ 0.7401 2•5429 4.685 68622. -0.79 
AMERICIUM 0.8043 . 1e8283 4.871t 21017. -0.42 
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UBL E•IJ 1-' .65 

SOL VEN T•YTTR IUM 

GClRpY-THOMAS ATOMIC ATciiHC HEAT.CF 
~LECTRONEGATIVIT~ iuo1us VOLUME SUBLI MA Tl CN 

1.177 1. 7730 18. ~90 9960.C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ElECT~O~EGafrijrr~ 
ElE~ENT RATIO RATIO NUMBER FACTOR ·.DIFFERENCE 

HYDROGEN 0.4394 0.5230 lt.873 118803. •1•02 
LITH I Ufll 0.8810 0.3873 3.671 5178. 0.22· 
RERYlll UM 0.6362 0.7821 11.604 34537. -0.35 
l:lORON o.si89 1.;3lo3 7e254 12C064.; •0.;84 
CARBON 0.4941 1e7U9 5.912 25ei91. -1.37 
NITROGEN 0.4653 i.l335 .3~823 303875. •1.85 
OXYGEN o. 5059 0.;5978 cie608 7.\2cc;. -2;;28 
SODIUM 1.0718 o·.260Z 26.960 33228. 0.23 
MAGNESIUM .0.9036 Oe3514 104.785 7980. •Oe05 
ALUMINUM 0.8071 o. 7781 o.863 3533. -0.34 
SILICON Oe7456 1.0884 . 0.667 7755.; •0.65 
PHOSPHOROUS 0.6999 o.7s6o 0.740 15726. .;o.92 
SULFUR o. 7050 0.6667 o.·2o7 9678. •i.33 
POTASSIUM 1.3401 0.2157 31.213 83093. o.3'1t 
CALCIU~ 1.1134 0.;4237 39.315 23539. o.i'6 
StAND IUM 0.9255 0.9137 •2.872 490 •. -o.io 
TIHNIU!Iol Oe82'J6 i.13l5 3.;513 9265. -0.;3i 
VANADhJM 0.7592 1.2329 6.332 32493• -0.46 
CHROMIUM o. 7231 0.9538 1.0i5 2 3347. •0.~7 
MANGANESE+5 6.1372 o. 6147 0.461 7061. •0.74 
MANGANESE+7 0.7073 0.6747 o.33o 9787. •1.06 
IRON o. 7186 1.0040 2.418 2 7'166. -o.e." 
COBALT o.l'061 1•0251 2.543 33560. -0;,74 
NICKEl 0.7028 1.0321 2.600 3 5186. •o.ts 
COPPER 0.7208 0.8143 1.490 154COe -6.64 
ZINC. 0~7862 0.3122 0.304 2826. -0.48 
GAL.LI UM o.7631 0.06546 •o.~21 54. •o~o62 

. GERfi4ANJUM . 0.7772 0.8986 0~001 1202. .;.o.tz 
ARSENIC o.·7704 0.2912 0.473 10079. -0.90 
SELENJUfi4 0.7964 0.4960 Oelll 54l8io -1•28 
RUBiDIUM .1.4360 0.1998 40.688 10175~. Oe34 
STRCNTIU!Iol 1eZU2 o. 3624 45.50.9 41920. o.zo 
ZiRCONIUM Oe90]6 1.4659 21.699 14487. -o.i6 
NIOBIUM o.8280 1e7570 i8.o45 44605. ~0.32 
MOLYBDENUM Oe7896 i.5iU 2eZ95 46217. '"-0.92 
TECHNETIUM 0.7699 1.5813 2.662 546·31• -0.93 
RUTHENIUM 0.7552 1•5542 2.755 57676. -o.o94 
RHOOI UM 0.7586 1.o3373 1.619 40252. -1.02 
PALLADIUM 0.7761 Oe9076 0.411 1llC3. -~.03 
SILVER o.8Uo 0.6867 0.;007 12!5. •0.;50 
CAO .. JUfl! 0.88~4 Oe2691 2.799 11675. -o.~o 
INDIUM· 0.9397 Oe5793 d.131 2~40,; ~o.6'4 
TIN+2 0.9199 0.7229 -o.uo 627. •0.;47 
TIN+4 0.8911 Oe7229 c.234 3494• -0.65 
ANTIMONY 0.8861 0.6285 0.158 3537. ~o.e·o 
TEllURIUM 0.9261· 0.4679 0.851 12031• ~0.7~ 
CESIUM 1. 5403 o.l892 39.575 i37872. o.i9 



TABLE-Ill- 66 

SOLVENT-YTTRIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE(IIIENT RATIO RATIO NtJMBER FACTOR Dl FFERENCE 

BARIUM 1.2611 0.4267 30.024 43432. 0.25 
LANTHANUM 1.0587 1e0341 -8.582 ltBO. Oe06 

•· CERIUfll+3 1.0412 1.1205 -n.no 1. o.o5 
CERIUM+4 Oe9430 l.U05 0.704 2231. -0.25 
PRASEODYMIUM 1e0310 0.8945 -4.310 973. 0.05 
'EOOYI(l UM le0276 Oe776l 29.906 2467. 0.04 
PROMETHIUM 1.0203 0.6426 116.460 !5070. o.ott 
SAMARIUM 1.0164 0 e4950 31lt.711 10042. o.o3 
EUROPIU1'!+2 1. 1512 Oe4267 29.787 27B50. 0.20 
EUROPIU'M+3 1.0141 0.4261 833.391 13203. 0.03 
GADOLINIUM 1.0158 Oe96U -151.323 l 84. o.oz 
TERBIU(III 1.0056 Oe9434 -566.424 134. o.o1 
DYSPROSIUM leOOU Oe1149 52707.873 2408. o.oo 
HOL,.IUM 0.9966 Oe7199 834.286 2135. -0.01 
ERBIUM Oe9915 0.1480 59.244 nco. -0.02 
THULl UM 0.9853 Oe5853 278.843 4594. -0.02 
YTTER81UM+2 1.0936 0.3835 40.355 24130. 0.16 
YTTERBIUM+3 o. 9820 Oe3835 524.405 12813. -0.03 
LUTETIUM 0.9786 1e0257 -28.078 207. -0.04 
HAFNIUflll 0.8911 1e4608 19.413 16184. -0.18 
TANTALUM 0.8274 le 8755 15.841 52015. -0.37 
TUNGSTEN o. 7941 2e0201 4.039 7!5464. -0.89 
RHENIU(III 0.7155 1.8695 3.834 73288. -0.90 
OSMIUM 0.7631 le8896 4.068 81101. -0.92 
IRIDIU(III 0.7654 1.5974 2.542 56698. -0.97 
PLATINUM 0.7823 1e3554 1.427 34293. -1.00 
GOLD 0.8133 o.Bl95 0.39lt 5936. -0.12 
MERCURY OeB990 Oel472 3.040 26683. -0.60 
THALL IU(III 0.9679 0.4341 0.727 9013. -0.68 
LEAD o. 9870 0.4699 0.587 ee6l. -0.75 
IH SfiiiUTH 0.9526 o. 5015 0.971 11641. -0.68 
POLONIUM 1.0006 0.3464 2.881 23006. -0.57 
FRANCIUM 1.5792 0.1817 47.183 . lit 7739. 0.37 
RADIUM 1. 2939 Oe4217 37.01lt 49135. 0.2 ... 
ACT! NIUM 1.0592 1e0442 -3.534 lt25. 0.10 
THOR I UP' leO 141 1.3715 1.465 22C3. -0.17 
PROTACTINIUM 0.9i71 le 3253 1. 319 7712. -O.It6 
URANIUP' 0.8703 1·2 550 c. 737 10078. -0.72 
NEPTUNIUM 0.8618 1.1345 Celt83 6692. -0.70 
PLUTONIUM+It.76 o. 9250 0.9217 -0.161 559. -0.4i 
PLUTON I UM+5 0.8979 Oe9217 a. 27-tt 3412. -0.5'9 
AMER'ICIUM 0.9757 o. 6627 0.983 2320. -0.22 
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TABLE-Ill-. 6T 

SOLVENT-ZI~CbNIUM 

GCRDY-THOJilAS ATCJ41C ATOMi'C HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SU8ll MA Tl CN 

1.340 1.6020·· 14.020 l460ilc;. 

SOLUTE RACIUS ENERGY 'MOTT Hlli)EBRAND .. ELECTRONEGAli~JT~¢ 
Elflo~ENT RATIO . RAT 10 NUMBER FACTOR 'OIFFERENC.E. 

HYDROGEN 0.4863 0.3568 2. 702 41268. -0.86 
LITHIUifl! Oo9750 0.2642 8.846 . ' 30650. 0.38 
RERYLUUM 0.7041 -0.5336· 5.195. 5517. -0.19 
!lOR ON o. 5743 0.9075 ~-328 47346. -0.68 
CARBON 0.5468 1.1705 ·3. 820 l3C148o -1.21 
NITROGEN 0.5150 . o. 7733 2~'383 1se12q • -1.69 
OXYGEN o. 5599' Oe4078 ·0.·217 . '23635. -2.12 
SODIUM 1el929 Ool775 25.351 Q0110o 0.39 
MAGNESIUM· 1.0000 0.2438 129.523 .· 37332. Ooll 
ALUJIIINUM o. 8939 . 0.-5308 :1.561 2358. -0.1B 
SIliCON 0.8252 .0.7425 -0.090 6_'91. ""0 .tt'9 
PHOSPHOROUS 0.7747 0.5158 -0.066 310. •0.76 
SULFUR 0.7803 ·0.4548 -o.-o36 ~8. -1.17 
POTASSIUM 1.4831 0.1471 33o.l19 192471. 0.50 
CALCIUM 1o 2322 0.2890 32e125 :, 71051. 0.32 
SCANDIUJII 1.0243 Oo6233 88.670 8553. '· 0.06 
TITANIUIM 0.9126 Ool719 -1.625 .. 3~9. -o.i5 
VANAOIU"' Oo8402 0.8411 '1.396 lt089o -0.30 
CHROMIUIM o.8ooz o.6507 0.032 1680. -0.81 
MANGANESE+5 0.8159 0.4603 -0.096 4_48. -0•5.8 
MANGANESE+?, 0.7828 0.4.603 -0.062 ~3. -o.9o 
IRON Oo7953 0.6849 '0.2.69 '·2937. -0.53 
COBALT 0.7815 Oe6993 0.463 '4786. -0.58 
NICKEL 0.7778 Oo7041 0.520 . •5368. -0.59 
COPPER Oo7978 o. 5555 -C.180 . 236. -o.tte 
ZINC 0.8702 o.-2130 ·8.911 22235. -0.32 
GAlliUM Oo8446 Oe4466 lo 7-93 . :9942. -o.~.6 
GERMANIUM Oe8602 Oe6UO 0.682 6125. •0•56 
ARSENIC 0.8527 Ool986 3.107 4(428. -0.74 
SELENIUM o.a&14 .0.·3384 1.-132 3393 1h -l.i2 
RUBIDIUM 1.5893 Ool363 41.881 242639. 0.50 
STRONTi Ul'4 · '· 1o3427 Oo2473 38.271 115569. o.36 · 
YTTRIUM 1.1067 Oo6822 21o699· 1·4487. 0.·1·6 
NIOBIUM 0.9164 1.1986 llo209 l8.C9o -O.l6 
MOLYBDENUM 0.8739 1o0788 0;,'574 8841. -o.t6 
TECHNETIUM 0.8521 1.0829 Oo830 12534. -0.77 
RUTHENIUM o. 8358 1.0603 Oo914 14015. -o. 7·8 
RHODIUM 0.8396 0.9123 0.329 6803. -0.86 
P.UlADI UM 0.8589 Oo6192 -0.067 15. -o.8.1 
SILVER 0.9020 Oo4685 1o456 5073. -0.34 
CADJIIIUI" Oo9788 0.1836 31.737 43346. -0.24 
INDIUM lo0400 Oo3952 4.593 25597. -0.;48 
TJN+2 1o0181 Oo4932 e.us 1 ~198. -oai 
TIN+4 0.9863 Oe4932 5o540 31868. -O.ft.9 
ANTIMONY o.q8o6 0.•'288 3.090 30376. -0.64 
TELLURIUM lo0250 0.3192 6.405 5C875o -0.,8 
CESIUM lo704T 0.1290 lt3.477 304472. 0!55 
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TABL E-111- 68 

SOLVENT-ZIRCONIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE,.ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1. 3958' 0.2911 31.35~ 122733. 0.41 
•· 'LANTHANUM 1o171 7 0.7055 17.855 21668. Oo2·2 

CER IUM+3 1.1523 0.76~4 u.~79 15829. 1).22 
CERIUM+It 1eO.U7 Oe7644 20.520 5025. -0.09 
PRASEODYMIUM 1o1411 0.6102 21.789 23350. 0.21 
NEOC,MIUM 1.1373 0.5295 28.214 28801. 0.21 
PROII'IETHIUJ14 1.1292 Oe4384 37.072 35731. 0.20 
SAfiiARIUJ14 1.1248 0.3377 51.698 41:524. Oe20 
EUROPIUM+2 1. 2740 Oe29ll 28.176 87191. 0.36 
EUROP IUM+3 1.1223 Oe2911 62.947 521t96. Oo19 
GAOCLINIUfo4 1.1242 0.6558 22.683 18140. 0.18 
TERBIUfo4 1.1130 Oo61t36 23.689 17353. 0.17 
nYSPROSIU~ 1.1080 0.4877 42.60/t 27616. 0.16 
HOLMIUIM 1.1030 Oelt9ll 45.240 26580. 0.16 
ERBIUM 1.0974 0.5103 45.518 24184. 0.15 
THUll UM 1.0905 0.3993 70.551 !3080. 0.14 
YTTERBIUfi4+2 1.2104 0.2616 31.947 76629. 0.32. 
YTTERBIUM+] 1.0868 0.2616 121.708 5C091to 0.13 
LUTETIU" 1e0810 Oe6997 27.589 1~974. 0.12 
HAFNIUPI o. 9863 0.9966 -123.522 53. -0.02 
TANTALUM o. 9157 1.2795 9.421t 10776. -0.21 
TUNGSTEN 0.8789 1.3781 1.684 21886. -0.73 
RHENIUM 0.8583 1.2753 1.575 21075. -0.74 
OSMIUM Oo841t6 1.2890 1.795 25095. -0.76 
IRIDIUM 0.8471 1o0897 Oe812 13473. -0.81 
PLATI NU"' 0.8658 .0.9247 0.205 4527. -0.84 
GOLO 0.9001 0.6000 -0.015 1086. -0.56 
MERCURY 0.9950 OelOOit 15.067 68460. -0.44 
THALLIU"' 1.0712 OeZ962 6.566 42135. -0.52 
LEAD 1.0924 0.3205 5.173 42713. -0.59 
BISIMUTH 1.0543 0.3421 7.969 50885. -0.52 
POLONIUM 1. 1074 0.2363 18.354 12340. -0.41 
FRANCIUM 1.7478 0.1240 49.844 '324058. 0.53 
RADIUM 1.4320 0.2817 36.341 135275. 0.40 
ACTINIU"' 1.1723 0.7123 12.919 21332. tlo26 
THORIUIII 1.1223 o. 9356 2120.091 6081. -o.o1 
PROTACTINIUM 1.0150 0.9041 -0.088 1009. -0.30 
URAIIiiUM Oe9632 0.8562 -0.125 286. -0.56 
NEPTUNIUM 0.9538 o. 7740 -0.006 1150. -0.54 
PLUTCNIUM+4o 76 1.0237 0.6288 4.927 8293. -0.25 
PLLIT'ONIU"'+~ o. 9938 0.6288 0 .. 190 2657. -0.43 
AMER.ICI UM 1o07CJ9 Oo4521 304.305 26454. -0.06 
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TA Bl. E-1 :11- .. 69. 

SOLVft!T~N lOB IUM 

.. 
. •:.. 

, ~pROY•THOMAS · ATOMIC·. ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB L1 MA TJ ON 

1.500 1olt680 10.830 1 7501)0. 

·• 

SOLUTE RACIUS · EN.ERGY MOTT HILDEBRAND . !=!,.ECTRONEGATiVlfv 
ELEJIIENT RATIO RAT 10 NUMBER ,. FACTOR OIFFEREN(:f. 

HYDROGEN o. 5307 0.2977 1~423 17276. .. -0.70 
LITHIUM 1.0640 Oo2205 '9'.i91 62997. 0.54 
BERYLLIUM,·· 0.7684 0 elf451· - 57.12'8 7. -().03 
BORON 0.6267 o;,7571 ·z. ~65 16561. -0.52 
CARBON o. 5967 0.9766 2.595 67179. -1.05 
Nl TROGEN ., 0.5620 Qe6451 1.561 . ~ 5.~65. -1.53 
OXYGEN 0.6110 0.-3402 o~o.lt7 5393. -1.96 
SODIUM 1.3018 O~lit81 21.8.07 1533C7. 0.55 
MAGNESIUM< 1.0913 . o. 2034 42. 7i6 13018. 0_.27 
AI,.UMI NUM .. 0,.9755 ~.4429 1595 .... 482 15909. -0.02 
Sill CON o. 9005 Oe6194 4~ 29_7 11982. -0.33 
PHOSPHOROUs· Oe8454 0.4303 :q.25J ~323. -0.60 
SULFUR 0.8515 0~3794 0.225 . 6478. -1•CH 
POTASSIUM,; 1.6185 0.1227 3.1.101 313596. 0~66 
CALCIUM 1e31t47 . o.Hn 26~i31 140()26. O~it,$ 
SCANDIUM 1.1178 :·o.520o 27.137 3llt79. 0.22 
Tl UNIUM .0.9959 o e6itltO lt0l3~ 785 1C.448. o~·oi 
VANADIUM 0.9169 o.1c11 -1.885 340. -0~_14 
CHRCM'IUM. o.87i3 'o.stt29 0.022 11tl0e -0.65 
MANGANESE+5·. 0.8903 p.3840 le93l CjQ49. -o.t.2 
MANGANESE+'!. 0.8542 .0.3840 Ce416 f41t5. -o.-·7tt 
IRON 0.8678 0.5714 -o.n8 6.31. -o.37 
COBALT 0.8529 0.5834 -.0.266 112. -0.42 
'NICKEL o.8tt88 o.5n4 .;.0.269 41t. -O.'it3 
COPPER 0.8706 0~4634 1~068 3714. -0.32 
ZINC 0.9496 o. 1777 78.294 47it12. -0.16 
GALLIUM o. 9217 0.3726 14.640 .31577. ·-?.30 
GER,ANIUM 0.9387 ·o .• 5114 6.728 26017. -o .• ~o 
ARSENIC Oe9305 0.1657 9.614 75773. -.0.5·8 
SHENIUM Oe9619 0.2823 3.295 11216. .. o •. ~6 
RUBIDIUM ·,· 1. 7343 0.1137 38.923 392173. 0.66 
ST•.RCNTI UM .. 1. 4653 0.2063 3le860 19c;855. o.$2 
yTTRIUM 1.2078 0~5691 18.045 44605. o.-32 
ZIRCCNIUM 1.0913 0.8343 .lle209 78C9e o .• f6 
MOL YBDE·NUM . 0.9537 . o. 9000 -0.13-7 59. -0.60 
TECHNETIUM 

:rJ 
0.9298 0.9034 -Ce06.3 653. .. 0.61 

RUTHENIUM 0.9121 Oe8846 -0.017 1041. -0.62 
RHODIUM 0.9162 o. 7611 -0.105 1o -0.70 
PALLA'OI UM 0.9,73 o. 5166 C.lt80 67·72. -o~7l 
.SILVER Oe98lt3 0.3909 27.647 21848. -.0.18 
. CAD"' I U"' 1.0681 Oel531 530.984 19557 • -o~:Qs 
INDIUM 1 .• 1349 Oe3297 24.404 58820. -0.:3:2 
UN+2 1. 1110 0.411lt 93 •. 890 "4i907. --o~15 
TIN+4 1. 0763 0.4114 28 .• 438 726C7. -0.33 
ANTIMONY 1.0702 Oe3571 12.594 68t03. ,..o~_(.e 
TELLURIUM 1.118$ 0.2663 23.9.50 98614. •0,;~~ 
CESIUM 1.8604 0.1077 42.012 484i558. .o, 7~ 

~-
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TABLE-Ill- 70 

SOL V EN T""N lOB llJII 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY .. 
ELEIIIENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1. 5232 0.2429 28.504 214752. 0.57 
LANTHANUM 1.2786 0.5886 11.107 59051. 0.38 
CERIUM+3 1.2575 Oe6377 l't. 498 48710. 0.38 
CERIUM+4 . 1eU90 0.6377 212.315 2 5183 • o.o1 
PRASEODYMIUIII 1.2452 Oe5091 18.692 60200. 0.37 
NEODYMIUM 1.2411 Oe41tlT 21.681 6!165. 0.37 
PROI'ETHIUI' 1. 2323 Oe3657 2!!.41t8 77669. 0.36 
SAMARIUIII 1.2275 o.zn7 31.320 ~2213. 0.36 
EUROPIU111+2 1.3903 o. 21t29 24.943 156724. 0.52 
EUROPIUM+3 1. 2248 0.2429 35.365 99955. 0.35 
GAOCLJNIUM 1.2268 0.5471 u. 79!5 51294. 0.34 
TERBIUM 1.2146 OeS369 19.020 49538. 0.33 
DYSPROSIUM 1.2091 Oe4069 26.332 64936. 0.32 
HOLI'IUIII 1.2031 Oe4097 26.922 63184. 0.32 
ERBIUI'I 1el975 0.4257 26.598 59376. 0.31 
THUll Ul' 1.1901 0.3331 34.042 71843. 0.30 
YTTERBIUM+2 1.3208 0.2183 25.689 137680. 0.48 
YTTERBIU1'1+3 1.1860 0.2183 47.491 9lt568. 0.2 9 
LUTETIUIII 1. 1819 Oe5838 19.637 37715. o.28 
HAFNIUM 1.0763 Oe83l4 u. 705 t483. 0.14 
TANTALUM o. 9993 1e0674 -17.051 209. -o.o5 
TUNGSTEN 0. 9591 le 1497 C.283 3310. -0.57 
RHEI';I U"' 0.9366 1e0640 0.251 3137. -0.58 
OSMIUM 0.9217 1e0754 Oelt28 Hlt9. -0.60 
IRIDJUill 0.9244 Oe9091 -0.033 871t. -0.65 
PLATINUI'I Oe94lt8 Oe1714 -0.086 277. -0.68 
GOLC 0.9823 0.5006 3.079 12!5!53. -0.40 
MERCURY 1. 0858 o.oe38 61.3!59 112123. -0.28 
THALLIU"' 1.1689 Oe2471 27.lt30 83170. -0.36 
lEAD 1e1921 o.2674 19.694 8!5162. -0.43 
BIS,.UTH 1.1505 0.2854 32.9lt8 99659. -0.36 
POLONIUI'I 1. 2084 Oal971 ae. 767 12U28e -0.25 
FRANC IlJJII 1.9074 0.1034 47.245 519893. 0.69 
RADIUIII l. 5627 Oe21t00 32.32lt 23lt947. 0.56 
ACTIIIIJ UM 1. 2793 o.5943 llt.10l 58551. 0.42 
THOR I Ufll 1.2248 o.7806 54.923 ·.29689. 0.15 
PROTACTINIUM 1. 1076 0.7543 29.281 14427. -0.14 
URAN I Ul'l 1.0511 o. 7143 2.536 105!10. -0.40 
NEPTUNIUM 1.0409 0.6457 :!.865 i4064. -0.38 
PLUTONIUM+4.76 1.1172 0.5246 159.586 31001. -0.09 
PLUTO Nl UM+ 5 1.0045 Ot5246 10.114 1 el94. -0.27 
AMERICIUill 1.1785. 0.3771 263.316 61913. 'le10 

, . ., 
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T A."- Eo:; I II: ;Fl . 

SOL VENT-MOL.Y~DI.!J.M: 

-· .. ,.G RDY-THO~AS ... 
' 'ElE TROI\EGATIVfry 

2.100 

SOLUTE 
fl~ ~EtH 

HYDROGEN 
LITH I LIM . 
BERYLLIUM 
BORON . 
CARBON 
Nl TROGEN 
OXYGEN. 
SODIUM 
MAGNESIUM 
ALU~iNUM 
SILl CON _ 
PHOS~HOROU~ 
SULFUR 
PiJTAsSI UM 
CALCIUM 
SCANDIUM 
TITANIUM 
VANADiuM 
~HROMIUM 
MANGANESE+S· ·· 
MANGANE s E+7; 
IRON . . 
COBALT 
NICI<El 
COPPER 
ZINC 
GAL.ll u~ 
GE~~ANIUM 
ARSENIC 
SELENIUM 
RUBIDIUM 
ST~C~'TIUM 
YTTRIUM 
ZlRCONI LIM 
rl119ihuM 
TECHNETIUM 
RUTHENIUM 
RHODIUM 
PALLADIUM 
SILVER 
CAD~i U~ 

84 .. 

i NiH UM 
HN+2 
Tl N+4 
ANTIMONY 
TEu:.uRI UM 
q:SJuP!i 

RACIUS 
RATiO 

0~ 5~6~ 
1el157 
o.8o57 
o. 6511 
o.62s1 
o~ 5893 
0 •. 6407 
1.3650 
1. i443 
1~0229 
Oe91t43 
~.88~4 
0.8929 
1~6971 
1.4100 
1~ i721 
1;0443 
0.96(4 
0~9l57 
0.9336 
0.8957 
0.9100 
0.8943 
o.89oo 
0~. 9 i29 
0.9957 
0.9664 
0~981.3 
o.q757 
1.0086 
1.8186 
1~ 5364 
1.2664 
1.lit43 
i.-0486 
0~9750 
0~9564 
()~ 9607. 
Oe9B29 
1.0321 
1.1200 
1~i99o 
1e16'0 
1.1286 

t: ::~~ 
1. 9507 

:. ENERGY 
RATIO. . ··,· . 

o.:uo1 
Oe2450 
0~~9~6 
0.8413 
i~0851 
o. 7168 
o.·3780 
cj~·i646 
0~2260 

.0 .. 4921 
·0.6883 
Q.47~1 
O.t4216 
()~1)~4 

. q; ~67? 
0.5718 
·o··; ns6 
0~7797 
0.6032 
~~42~7 
0 .• 4267 

. o·.6349 
0.6483 

.. 0~6527 
0~5149 
9~ 1'.975 
Oe't140 
9:~'5'683 
0.1841 
0.3137 
0~1263 

.. q. 2292 
·o.6324 
o.9.270 

·.1.1111 

~!~~~; 
0· &lt57 
0.5740 
6 .. 1f343 
6.~702 
~~3663 
o.•tts11 
0.4571 
6.3975 
0~2959 
0.1196 

AT~lC. 
RADILIS 
1. 40Q.Q 

MOTT 
NUMBER 

I ,,,_., 

55.127 
2~069 

~o •. 1o\9 
83.252 
li.-oH 
·3.583 
.0~066 
s~oi9 
4.ii4 
1~998 
7 •. oo4 

+ co . 

t~~~ 
5. 240' 
·z.o~2 
1e191 

-o.i17 
1i~367 
11.327 
12~885 
-6.189 
~.1~ 21C) 
-i.528 

.1 .• 705 
10. 29'0 
15.003 
28~103 

806!~-~6~ 
23~702 
10~'921' 
.6~.q~i 

'~·:~~!·' 
-:0~'137 

-386~469 
~61. 547 
~~.812 
22.556 

5 .. 256 
12.514 
n.l81 
10.~685 
43~417 

205.294 
132.089 

12.651t 

ATOMIC 
VOLlJME 
·9~ll!7 

HE.(T .(f 
SUB Ll MA t'l CN 

15751lC. 

HiLDEBRAND 
. fACTOR 

ELECTRONEGAT~~ITY 
.. • Dl FF.ER·E~Cf . 

.1 39Cit. 
631-83. 

79. 
13479. 
5 7403. 
72660. 

' 'it~21'· 
151t553. 
'13174. 
i66c:l3. 
12966. 

'3844. 
lOit5~ 

3,19737 • 
142143. 

327C4. 
f1413. 

622; 
181t7. 
Cj655. 
7016. 
962. 
288. 
l7~ • 

lt2 74. 
4112q. 
32329~ 
27l14e 
7 5549. 
72028~ 

49.101~. 
203422. 
. 46.217. 

8841. 
. 5Ci. 
301. 
569~ 

69. 
7486~ 

22571. 
7Cj222. 
59733. 
5108Ci. 
71t.281. 
6Cj363. 
qc;a-;s. 

5() l~lt7. 

~'l;10 
1 ~14 ., 
0~57 
o.08 ... 

~0.45 
~9;93 . 
-1.36 
1~15 
o.87 
o~·s.8 
0~27 

0~' 
:-0~4.1 
1~26 
1 •. 08 
0.82 
0~61 
p~it6 

~o.os 
0.1~ 

-0.1~ 
1;)~23 
0.18 
o~i7 
o.zs 
o.it4 
o.3o 
0~20 
O~Q2 

-0~36 
1~26 
1.12 
0~92 
Oe'76. 
o.6o 

.,o.o1 
:-0.02 
~0;10 
:-0~11 
o.42 
o.52 
0~28 
O.i45 
o·~z1 
o~i.z 
0.18 
f~31 



TAll. E•lll- 72 

SOLV!NT-MOLYBDIUM 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElEMENT RATIO UTIO NUMBER FACTOR DIFFERENCE 

BARIUM 1e591l Oe2691 6.909~ 219295. 1.17 
LANTHANUM 1e3407 Oe6540 2.692 61112. 0.98 
CERIUM+3 1e3116 Oe70 .. 2e.250 !5CtlO. 0.98 
CERIUM+4 1e1943 Oe7016 2e450 26549. 0.67 
PRASEOOYMIUIII 1e3057 o.56n 2.104 62040. 0.97 
NEOilYMIUM le3014 0.4901 3e193 69192. 0.97 
PROJIIETHIUflll 1e292l Oe406J 3.663 19192. Oe96 
SAMARIUM 1e2171 Oe3UO 4.317 934!19. 0.95 
EUROPIUM+2 1e4519 Oe2691 5.461 1!59J62. 1.12 
EUROPIUM+] 1. 2143 Oe2691 4e8l1 10 102!1. 0.95 
GADOliNIUM 1.2164 Oe6019 2.545 !130!18. 0.94 
TER81Uill 1.2n6 Oe5966 2e498 !11221. 0.93 
DYSPROSIUM 1e2619 Oelt5Z1 3.312 6~406. 0.92 
HOU'I UM 1e262l Oe4!1S2 3.279 64631. 0.92 
ERBIUM 1.2557 OeHJO 3eU6 60119. 0.91 
THUll Ul'! 1.2479 Oe3102 3.846 . 73026. 0.90 
YTTER81Uflll+2 1· 3150 Oe2425 5e141 139466. 1.08 
YTT£R81UM+3. 1.2436 0.2425 5.127 95265. 0.89 
LUTETIUII'l 1e2393 Oe6416 2.113 39261. o.aa 
HAFNIUM 1el216 Oe92J8 0.495 7438. Oe74 
TANTALUII'l 1e0479 1e1860 -0.165 40. 0.55 
TUNGSTEN 1.0051 1· 217!1 53. 11!1 2307. 0.03 
RHE1'11UM 0.9821 1e11Z2 106.435 2174. 0.02 
OSMIUM. 0.9664 1e1949 - CD 3490. o. 
IRIDIUM Oe9693 1e010Z -12.876 450. -0.05 
PlATI NUI'I 0.9907 Oe8571 -4.373 547. -o.oa 
GOLC 1e0300 Oe5!162 u.zu 1 nes. o.zo 
I'IERCURY 1el316 Oe09)1 46.535 111017. 0.32 
THAlliUM 1.2257 Oe2745 62.280 8!916. 0.24 
LEAD 1e2500 0.2971 127.449 8U29. 0.17 
8ISI'IUTH 1.2064 Oe311l 75.229 101116. 0.24 
POLONIUM 1.2671 0.2190 4!1.745 UC416. 0.35 
FRANCIUM z.oooo Oe1149 13.867 !133340. 1.29 
RADIUM 1.6386 Oe2667 7.701 24C157. 1.16 
ACTINIUM 1· 3414 Oe6603 2.480 6C682,. 1.02 
THOR I Ufi' 1 .. 2843 0.8673 2.335 31417. 0.75 
PRO TACT INI U114 · 1e1614 o.nn 2.965 1 !1662. 0.46 
URANIUM 1e1021 0.7937 1le279 11596. 0.20 
NEPTUNIUM le0914 o. 71" 12.!100 1 !1143. 0.22 
PLUTONIIJM+4e 76 1.1714 0.5829 5.175 32229. 0.51 
PLUTOf\41UM+5 1.1311 o.:~eH 7.161 19114. 0.33 
1\MERICIUM 1· 2357 o.U90 5e484 63151. 0.70 

05 



SOLUTE 
ELE,ENT 

HYDROGEN 
ll THI u;i 
BERYLLIUM 
BORON 
«;ARBON 
NITROGEN 
OXYGEN 
SODIUM 
MAGNESIUM 
ALUfii NUM 
SILICON 
PHOSPHOROUS. 
SULFUR. 
POTASSiUM 
CALCIU,. 
SCANDJUI'I 
T1 UNJUf' 
VANADIUM. 
CHROMIUM 
MANGA NE SE+S ~ 
MANGANESE+1.· 
IRON 
COBA!-T 
NJ C I<El 
COPPER 
ZINC 
GALLIUM 
GERMANIUM 
ARSE~UC 
SELENIUM 
RUBIDIUM 
STRONTIUM 
VrTRI UM 
ZiRCONIUM 
NIOBlUM 
MOLYBDENUM 
RUTHENIUM 
RHODIUM 
PALLADIUM 
SILVER 
CAD,.IUM 
INDIUM 
Tl~+2 
TIN+4 
ANTIMONY 
TELLURIUM 
CESIUM 

86 

TAll. E-·I I I-: 1.3 

SOL: V,EN T~_.TEC HNE T I UM 

<>ciiov··THtMAs 
ELEC.TRO~EGAT IV. I TV 

2.110 

RACIUS ENERGY 
RATiO RATIO 

o.s1o1 '0.3295 
1.1443 0.2440 
0.8264 0.492.7 
Oe6740 o.hu 
0.;6418 1.0810 
Oe6044 o. 7141 
Oe6571 0.3766 
1.4000 0.1639 
1. 1736 0.2252 
1e049i Oett902 
0.9685 0.6856 
0.9092 . Oe4763 
o. ~158 0.4200 
1. 7407 081359 
1. 44.62 -0.2669 
1.2022 Oe5l56 
1~0711 G. 7128 
o. 9861 o. 1767 
0.9392 · Oe6009 
0.9575 . 0.4250 
o.9u7 . ()'~4250 
0.9333 Oe6325 
0.9172 o.645a 
0.9128 o.uo2 
Oe9363 o.Sl3o 
1a0212 0.1967 
Oe 9912 o.~ti24 
1.0095 -0.5661 
1e0007 0.1834 
1.0344 0.3125 
1e8652 0.1259 
1e5758 :0.2283 
1. 2989 o.uoo 
1.1736 0•9235 
1.0755 1.1069 
1.0256 o.9962 
0.9810 0.9791 
Oe9853 Oe8425 
1e0081 o.5718 
1.0586 0.4326 
1.H87 0.1695 
1.2205 0.3650 
1.1949 o.4554 
1.1575 0~4554 
lel509 o.n6o 
1. 202~ 0.29 ... 
2.0007 0.1192 

ATOMiC 
RADIUS . 
1.3650 .. 

MOTT. 
NUM.BER 

.. 
47.942 

2. 283 
-0.081 
45. ·1t8 
10 •. 403 
.3.669 
0,;026 
5 •. 430 
4.500 
2.446 
8.753 

2015.670 
. 2. 276 
9.380 
5.713 
.2. 39,1 
1. 586 
0.100 

59.736 
13 •. 736 
21.481 

0.73'1 
-o. is a. 
-0.484 
2.6~3 

11.062 
16.632 
31.129 

3972.160 
2i!. 312 
11.768 

7.582 
z. 662 
Ce830 

-0.063 
-386.469 
-498.206 

-3.056 
39. liH 
6.114 

13.315 
34.481 
11.867· 
46.244 

199e452 
112.629 

13.641 

ATOMIC 
VOLUME 

a. 635 

HEAT CF 
SUB lt f'A Tl CN 

1581 t)Q. 

H I.LO EBR·AND ~LECT.RONEG'AT I·V.i TV; 
FACTOR DIFFERENCE 

1~1tt7. -0.09 
,·;7C823. 1.;15 

... :· 561. Oe58 
.c;631.· ·o.o9 

_.4,,637. •0.44 
61087. -o.;n 

22.85. -1~35 
16.9680. 1.1~ 
. 81547. o.88 

2C826. 0~59 

17017. o.28 
. 5840. o.o1 
. 95.89. -0.40 

.. 350077. 1~27 
151712'. 1.09 
-39174. 0~83 
15254. o;;62 

-1102. O~ft7 . 33.96~ -0.04 ·' . 

'12627. 0,;19 
c;56tt. -o.1~ 

. 2163. o;.24 
· 1060• o.i9 

8.30. 0.18 
.. ~414,; ().;29 
52849. 0.45 
38;)50 •. 0.3-1 

·.32848. 0.21 
83630. o.o3 
·au 10. .;.0.35 

43 i!888. 1.27 
, 224H3. 1al3 

~4631. 0.93 
. ; ·.12534. 0.77. 

653. 0~61 
301. o.o.t 
43. -0.01 

621. -o.Qq 
10368. -0•10 
27260. 0.43 
81441. o.53 
68064. 0.,29 
5Ci0.99. 0.46 
84796. o.2a 
78922. 0.13 

111601. 0~19 
549283. 1~32 



TAll. E-111- 74 

SOLVENT- TEC.HNET I UM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
E'LEfiiENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

BARIUM 1.6381 0.2688 7.517 242554. 1.18 
LANTHANUM 1. 3151 Oe6515 3.088 11413. 0.99 
CER I UM+3 1· 3524 0.7059 2.615 59944. 0.99 
CER I UM+4 1. 2249 o. 7059 2.952 32671. 0.68 
PRASEODYMIUM 1.3392 Oe5635 3.192 71896. 0.98 
NEODYMIUM 1. 3348 Oe4889 3.595 80163. 0.98 
PROfiiETHIUM 1.3253 o.~48 4.077 8 ~845. 0.97 
SAMARIUI'I 1. 3201 Oe3l18 4.821 104728. 0.97 
EUROPIUfll+2 1.4952 0. 2688 5.959 116663. 1e13 
EUROPIUM+3 1. 3172 Oe2688 5.263 112570. Oe96 
GADOliNIUM .1.3194 0.6056 2.927 62102. 0.95 . TERBI Ull' 1.3062 o. 5943 2.874 5fj993. 0.94 
DYSPROSIUM 1.3004 0.4503 . 3.721 16042 • 0.93 
HOLII'IUfll 1. 2945 0.4535 3.687 74097. 0.93 
ERBIUM 1.2879 Oe4712 3.540 69987. 0.92 
THULIUM 1.2799 Oo3688 4.271 82750. 0.91 
YTTER81 UM+2 1. 4205 Oo2416 5.593 154419. 1.09 
YTTERBI UM+3 1. 2755 Oe24l6 5.582 105926. 0.90 
LUTETIUII' 1.2711 Oo6462 2~1t76 46826. 0.89 
HAFNIUII' 1.1575 o. 9203 0.742 10820. 0.75 
TANTALUIII 1.0747 1ol815 -0.145 140. 0.56 
TUNGSTEN 1.0315 1. 2726 -8.502 879. 0.04 
RHENI Ulll 1.0013 1ol717 -18.140 816. o.o3 
OSMIUM Oe99l2 1.1904 209.390 1675. o.o1 
IRICIUIII 0.9941 1.0063 -31.915 15. -0.04 
PLATI NUll' 1o0161 0.8539 3.687 16C9. -0.07 
GOLD 1.0564 0.5541 u. 754 17213. 0.21 
MERCURY 1ol678 0.0927 47.579 12C675. 0.33 
THA LLIU"' 1.2511 o. 2735 64.286 9 l81t4o Oo25 
LEAD 1o 2821 0.2960 127.571t 96508. 0.18 
BISII'UTH 1.2374 o.U59 77.711 113193. 0.25 
POL!ThiiUM 1.2996 0.2182 47.831t 144147. 0.36 
FRANCIUflll 2.0513 Ooll45 14o91t2 . 583521. 1.30 
RADIUM 1.6806 o. 2657 8.371 Z6541t0o 1.11 
AC Tl NIUM 1e 3158 0.6578 2.849 7C:887. 1.03 
THORIUM 1.:! 112 0.8640 2.821 38.772. 0.76 
PRO TACT I NIUII' 1.1912 0.8349 3.785 2C474. 0.47 
URANIUM 1.1304 0.1906 llt.181 15613. 0.21 
NEPTUNIUM 1. 1194 o. 7147 15.099 19612. 0.23 
PLUTON( UM+4. 76 1.2015 0 • .5806 6.009 3 e659. o.sz 
PLUTCNI UM+!i 1. 1663 0.5806 8.§20 2l9C5. Oo34 
AMER.I Cl UM 1.2674 0 .• 4115 6.110 12221. 0.71 

1:37 



TABLE-Ill~ :r5 

SQlYENJ-RUT~ENI.UM·. 

·-

·. ~tROY •THO"!AS ATOM l<i : ATOMiC HEAT CF 
ELEtTRONEGATIYITY RADIUS VOLUME SUBLIMATION 

2.120 1.3390' ·a.178 154800. '• 

SOLUTE RACIUS ENERGY MOTT ·HILDEBRAND ELECTRONEGAll VI TV 
F.LEj,iENT RATIO RAfiO NUMB.ER FACTO~ '., 01 FFER ENCE 

HYDROGEN o. 5818 0.3365 51._Q78 .• .. en1. :-0.08 
L1 THl Ulll 1. 1665 0.2492 '-2~·323 1·3276 • 1 ~ 16: 
BE~YLLIUM 0.8424 o. 5032 -o.o43 . · .846. 0.59 
BORON o. 6871 0.8.559 3q.s'1~ - .e2 28. 0.10 · 
cAiieoN 0.6542 1el040 9.9_27 43519. -~.43 
NITROGEN 0.6161 0.7293 2. s_:ro 5~0C1. :-Qo91 · 
OXYGEN o.6699 o. 3846 o.ol3 . 1728. -1.34 
SODIUM l. 4272 Ool674 5.--500 1747CHe 1~17 
MAGNESIUM 1. 1964 0~230.0 4.·546 ' 84233. o.e9 
ALUMINUM 1.0695 o.5oo6 2.544 . 22314. 0.60 
Sl LICON 0.9873 0.7003 8. 9?" 18558. o.29 
PHOSPHOROUS_ 0.9268 0.4864 589.334 . 6628. 0.02 
SULFUR o. 93]5 o.4289 2.6.63 . 1.C~33. -0.39 
POTASSIUM l. 7745 0.1388 9. 527. 361.142. 1._28 
CALCIU~ 1.4742 0.2726 .s.:8o5 163158. 1.10 
SCANO fUM 1.2255 o;s879 2.478 .415-10. o.~4 
Tl Ui'HUM 1.0919 0~ 7280 t'. 698 lt.730. 0.63 
VANADIUM 1.0052 .. o. 7933 0.195 . .2230. p.~.8 
CHROMIUM 0.9574 0~6i37 138~ 279 4062. -0.03 
MANGANESE+5. 0.9761 ' 0~4341 i3.569. .137Q8. 0~20 
MANGANESE+7 0.9365 Qo4341 2_8.·o6it 1C511. -o.i2 
IRON 0.9515 0.6460 1.056- 2714. 0.2 5 
C08ALT Oe9350 o. 6596 o. 295 1464. 0~20 
Nl C KEL 0.9305 o. 6641 o.oo2 1194. 0.19 
COPPER 0.9544 0.5239 2.923 7259. 0.30 
ZINC 1e0411 0~2009 10.940 54571. 0.46 
GALLIUM 1e0105 0.4212 16.443 · 4C020. 0.32-
GERIIIANIUM 1.0291 o;.5782 3o.22p 349.21. 0.22 
ARSENIC . 1.0202 0.1873 2302.333 8~i39. 0.04 
SELENIUM 1.0545 0.3191 :n. iss 84250. -0.34· 
RUBIDIUfool 1.9014 0.1286 11.957. . 452945. 1.28 
ST~ONTI UM 1.6064 0.2332 -7. 700· 23196G. 1.14 
YHRIUM 1.3241 0.6434 2.755 . 57676. 

•! 0•94 
~IRCONIUM 1. 1964 Oe9432 O~U4 14015. Oe78. 
NJOBIUfll 1.0963 1~ 1305 -o.on 1041. o;62 
MOLYBDENUM. 1.045~ .- i.0174 -67~547 569. o~oz 
TEC~NETIUM 1.0194 1~0213 -498.206 43. o.o1 
~HODIUfll 1.0045 0,~8605 -1.522 968. -o.o8 
PALLA'DI UM 1.0~76 0.5840 55.047 lllt 74. ~o.o_,9 
SILVER. 1.0792 Oe41t19 6.206 2 8898. 0.44 
CADMIUfll 1e1710 0.1731 13.203 89972. 0.5_4 
iNDII,Ifll 1e24~2 Q .• 3721 33.591 7C906. 0.3'0 
TIN+2 1. 2181 0.4651 11.919 61906. Ooltl 
TIN+4 1.1800 Oe465l 45.030 88520. o.zq 
ANTifliONY 1.1733 o.tto44 179.320 82240. O~l-4 
TEI,.L.URIUM 1.226~ 0.3010 124.052 ll5618. o.io 
CESIUM 2.039~ 0.1217 13.871. 567129. 1~33 

88 



TABL E-111- 76 

SOLVENT-RUtHENIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ElH'ENT RAT 10 RATIO NUMBER FACTOR Dl FFERENCE 

BARIUM 1.6699 Oe2745 7.650 251003. 1.19 
lANTHANUM 1ele0l8 Oe6654 3.189 15166. 1.00 
CERIUM+3 1.3786 o. 7209 2.712 6 3354. 1.00 
CERIUM+4 1.2411 o. 7209 3.075 34948. 0.69 
PRASEODYMIUM 1e3652 Oe5755 3.286 75454. 0.99 
NEOCYMIUM 1. 3607 Oe4994 3.686 83823. 0.99 
PRO,.ETH IUM 1.3510 Oe4U4 4e163 93576. 0.98 
SAMARIUM 1.3458 Oe3l85 4.899 101!593. 0.98 
EUROPIUM+2 1.5243 Oe2745 6e059 182781. 1.14 
EUROPIUM+] 1.3428 Oe2745 5.336 11!486. 0.97 
GADOLINIUM 1.3450 Oe6l85 3.021 65387. 0.96 
TERBIUM 1. 3316 Oe6070 2.966 63171. 0.95 
DYSPROSIUM 1. 3256 Oe4599 · 3.808 7Cj436. Oe9't 
HOlfi'IUI'I 1. 3196 Oe4632 3. 774 17431. Oe9't 
ERBIUM 1. 3129 0.4813 3.627 13226. 0.93 
THUll UM 1.3047 Oe3766 lte350 86104. 0.92 
YTTERRI UM+2 1.4481 0.2468 5.677 15Cj593. 1e10 
YTTERBIUM+3 1. 3002 0.2468 5.646 109474. 0.91 
lUTETIUM 1.2957 0.6599 2~568 4<;593. 0.90 
HAFNIUM 1.1800 Oe9399 0.826 12189. 0.76 
TANTALUM 1.0956 1e2067 -0.113 349. 0.57 
TUNGSTEN 1.0515 1e299T -11.895 5C6e o.os 
RHENIUIM 1.0269 1.2028 -19.716 465. o.o~t 
OSMIUM 1.0105 1e2l58 -5.169 llle5. 0.02 
IRIDIUfil 1.0134 1e0278 -57.072 a. -0.03 
PLA Tl NUM 1.0358 Oe8721 11.419 211t0. -0.06 
GOLD 1.0769 o. 5659 15.622 1862Re 0.22 
MERCURY 1.1904 o.0947 45.887 123516. 0.34 
THAI.lltJM 1.2816 OaZ793 61.566 97164. 0.26 
LEAD 1. 3069 0.3023 118.721 10C024. 0.19 
RISI'lUTH 1.2614 Oe3227 71t.525 117367. 0.26 
POLONIU"' 1. 3249 Oe2229 46.763 141!818. 0.37 
FRANCIUM 2e09ll 0.1169 15.195 61)2502. 1.31 
RADIUM. 1.7132 0.2713 8.518 271t684. 1.16 
AC Tl N JUM 1.4025 0.6718 2. 945 14633. 1.04 
THORIUM 1. 3428 o. 8824 2.951 41537. 0.77 
PROTACTI"41UM 1.2143 0.8527 3.979 22330. JoltS 
URANIUM 1.1524 0.8075 14.320 11175. 0.22 
NEPTUNIUM 1. 1412 o. 7300 15.144 21307. 0.24 
PLUTONI UM+4. 76 1. 2248 Oe5930 6.143 40984. 0.53 
PLUTONIUM+5 1.1889 0.6930 8.654 25638. o.~s 
AMER.J Cl UM 1.2920 0.4264 6.206 75378. 0.72 



TABLE- I II- 77. 

SOL V EN T-R Hi:JD I UM 

GCROY•THOMAS · ATOMIC.- l TOMIC HEAT CF 
ELECTRONEGATIVITY RADius VOLUME SUB ll fiA Tl CN 

2.200 1. 345C 8.292 13320C. 

SOLUTE RAC IUS ENERGY MOH HI LOEBRANO ELECTRONEGATiviTV 
ElE i"ENT RATIO RATIO NUMBER .FACTOR DIFFERENCE 

HYORO.GEN o.5t92 Oe39ll - '·CD 1394A. 9· 
liTH I i.JI" 1.1613 0.2896 1;,538 5~714. 1o 24 
BERYlliUM Oe8387 6. 5848 -O.l15 2. 0.61 
BORON 0.6840 Oe9947 17•171 l't021o 0.18 
CARBON 0.6513 1. 2830 19.268 55621. -1).35 
NITROGEN 0;;6134 o.8476 lte261 68887. '-0.83 
OXYGEN 0.6669 ·:lii4470 0o'090 ltlt 7 8~ -1.26 
SODIUM 1.4208 Oel946 3.878 14C939. i.25 
MAGNESIUM 1.o1911 O• 2673 2 •. ~37 64915. 0.97 
ALUM I NU;. 1.0647 Oe58i8 h 173 137C4o .)~68 
SiliCON Oe98i9 6. 8138 2. 920 1C4C9o :>. 37 
PHOSPHOROUS o. 9227 0.5653 6.;664 2729. o.io 
SULFUR Oe9294 0.4985 1o893 5387. .;.9.31 
POTASSIUM 1.7665 Oel6l3 6o944· 297368. 1.36 
CALC I Up.! 1.4677 Oo3168 3;, 990 i2c;3o4. i.l8 
SCANOIUpo~ 1.2201 Oo6832 lo 3J:2 27961 • 0.92 
Ti T.ANIU~ 1.0870 .. 0.8461 0 .• 671 c;os8. O.i71 
VANADIUM 1.0007 ·0~9219 -c.t29 259 • 0.56 
CHROMIUM 0.9532 . o. 7132 -0.897 llltOo o.o5 
MANGANESE+5 o. 9717 Oo5045 3. SitS 76C2. 0~28 
MANGANEsE+ 7 o. 9323 . o. 5045 112.997 5361. •o.o4 
IRO~ 6.9472 . ·o. 750fi -c~ 278 494. Oe33 
COBALT Oo9309 Oe7665 -0.617 76. o.i 8 
NIC I<El Oo9264 0;;'7718 •0.694 26. 0.27 
COPPER 0.9502 o.60B9 c.s6s 3072. 0.38 
ZINC lo0364 0.2335 So912 4C945. Oo54 
GAlliUM 1e0059 0.4895 7.168 27641. 0.40 
GERMANIUM 1oOl-45 0;;6719 1Coit80 2291tlo 0.30 
ARSENIC i.<i 156 0.2177 198.345 67055. 0.12 
SElENIUM 1.0498 Oe3l09 40.238 63918. -o;;26 
RUBIDiUM 1.8929 Ool494 8.757 374688. 1o36 
STRONTJ UM 1.5993 i>o2710 5 .ltl. 187030. 1o22 
vrtRIUM 1. 3182 Oe7477 1o619 4C252e lo02 
ZIRCONIUI'! 1.1911 1,;0961 o.329 t8C3o o.86 
NI08lU;. 1.0914 le3U8 •0.105 1o 0.70 
MOLYBDENUM 1.0409 lol824 -4.872 69. Oo10 
TECHNETIUM 1.0149 1. 1869 -3.056 621. o.;o9 
RUTHENIUM Oo9955 i.i622 -1.522 968. o.oa 
PALLADIUM lo02l0 Oe 6787 196So936 5733. -0•01 
SILVER 1.0743 0.5135 2o84l te9o5. Oe52 
CADMIUM 1. i658 6.2012 ·1. au 7C433o Oo62 
INDIUM 1o 2387 0.4332 15• 't39 52601. 0.3 8 
TIN+2 lii 2126 o. 5405 6o234 44681. o.5s 
TJN+4 · 1o i 747 o.54os 20.532 66008. o.h 
ANTI MCNY 1.1680 0.4700 54.010 61473. o.;z_2 
TEllURIUM i. 220~ 0.3498 48e990 89762. o.za 
CESIUM 2.0305 0.1414 10.244 47C824o lo41 



TABlE-Ill- 78 

SOL V ENT-RHOD I Ul" 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRDNEGATIVITY 
HEiliENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

AAR I UM 1.6625 Oe3191 5.399 201983. 1.27 
LANTHANUM 1.3955 o. 7133 1.948 53879. 1.08 
CER IUM+3 1• 3725 o.83T8 1.610 44268. 1.08 
CERIUfl!+lt 1e 2431 0.8378 1. 551 2 21tC 1. 0.77 
PRASEODYMIUJII 1e3591 Oe6688 2.027 51t700. 1.07 
NEODYI'U UM 1· 3546 Oe5803 2.319 61950. 1.07 
PROJIIETH lllfl! 1· 34!50 0.4805 2.672 70557. 1.06 
SAMARIUJII 1e 3398 0.3701 3. 218 83792. 1.05 
EUROPIUM+2 1.5175 Oe3191 4. 20it 145483. 1.22 
EURCPIUM+3 1.336~ Oe3191 3.539 90824. 1.05 
GADOLINIUfl! 1.3390 o. 7188 1.815 46451. 1.04 
TERBI U"M 1· 3257 Oe7054 1.775 44774. 1.03 
DYSPROSIUM 1e3197 o. 5345 2.380 58741t. 1.02 
HOLJIIIUJII 1.3138 0.5383 2.349 !51108. 1.02 
ERRIUfl! 1.3011 0.5593 2.237 !536CO. 1.01 
THUll UM 1e2989 Oe4377 2.761 64853. 1.00 
YTTER81UM+2 1.1t416 0.2868 3.912 126790. 1.18 
YTTER 81 UM+3 1e2944 0.2868 3. 713 85441. 0.99 
LUTETIUM 1.2900 0.7670 1.464 33870. 0.98 
HAFI\il Ul" le171t7 1.0923 0.272 5618. 0.84 
TANTALUP'- 1.0907 1.4024 -0.100 217. 0.65 
TUNGSTEN 1e0468 le5105 4.690 3020. 0.13 
RHENIUM 1.0223 1.3979 lt.989 2849. 0.12 
OSMIUM 1.0059 1e4129 13.321 4261t. 0.10 
IRIDIUM 1e0089 1el941t -6.452 820. 0.05 
PLATINUM 1e0312 1.0135 -106.597 2C9. o.o2 
GOLO 1.0721 Oe6577 4.630 1C801e 0.30 
MERCURY le 1851 0 ell01 24.268 9t;910. 0.42 
THALLIUI" le2758 0.3246 27.654 74910. Oe34 
LEAD le30 11 Oe3511t 45.080 76975. 0.27 
BISMUTH 1· 2558 Oe3750 33.661 90922. 0.34 
PULONIU"' 1. 3190 Oe2590 25.076 . 118290. 0.45 
FRANC IUI'l 2.0818 0.1359 11.213 500766. 1.39 
RADIUM 1· 7056 Oe3153 6.023 221103. 1.26 
ACTINIUM 1 • .3963 0.7808 1.805 53418. 1.12 
THOR I Ul" 1el368 1e0255 1. 535 2H67. 0.85 
PROTACTINIUM 1.2089 0.9910 1e591t 12720. 0.56 
URANIUM le 1472 Oe9384 3.857 t;l97. 0.30 
"'EPTUNIUM 1e1361 0.8483 4.704 122t;9. 0.32 
PLUTCNIUM+4e 76 1· 2193 Oe6892 3.070 2 7532. 0.61 
PlUTCNIUM+S 1.1836 0.6892 3e443 

1511 '"· 
0.1t3 

AMERI Cl UM 1.2862 0.4955 3.697 55754. o.eo 



HBL ~~ 1117 79 

SOL V.~T-.P ALLADI UM 

·•·· "'GGROY-THOfiolAS .. ATOMIC ATOMIC HEAT ·.(f 

' ELEtTRONEGATI~ITY RADIUS VOLUME SUBLI MA Tl CN 
2.210 1. 3760. 8.1!79 90400. 

SOLUTE RACIUS ENERGy MOTT HILDEBRAND . ~l~CTRONEGATIVITY 
ELE~ENT RATIO RATIO NUMBER FACTOR DIFFERENCE·· 

HYDROGEN o.,661 0.5762 13647.177 3?663. o.o1 
LITHIUpo! 1. 1352 0.4268 0.623 23643. 1.25 
HERYLLIUM. 0.8198 0~8611 0 • .302 lt4C7. 0.68 
BORON 0.6686 1e46S7 40.878 35222. 0.1q 
CARBCN 0.6366 1.8.~05 34.612 cn458. -0.34 
Nl TROGEN 0~5996 1.2489 6. 9tt3 10@854. ~Q.82 
OXYGEN 0.6519 0.6.586 Ce4l8 H964. -.1.25 
SODIUM 1.3888 il~i867 2~024 752c;6. 1~26 
MAGNESIUM 1.1642 0.3938 1. 262 2'il46. 0.98 
ALU"'I NUM i.0407 0 •. 8.573 0.034 1563. q~69· 
SILICON 0.960.8· 1.1991 ~o.24o 394. 0.38 
PHOSPHOROUS 0.9Q19 Oe8330 -3.057 339. o.u 
SULFUR 0.9084 0~7345 -0.571 a. -04!30 
POTASSIUM 1. 7267 0.2376 3.921. 17C9CO. 1.37 
CALCIUfij 1e4346 Oe4668 1e946 64737. 1.19 
. SCANDJUfiol 1.1926 1~0066 o·. 261 (:391 • 0.93. 
TITANIU"' 1.0625 1.2467 -o.o86 170. 0.72 
VANAOIUfij 0.9782 1.3 584 o. 313 3539~ 0~57 
CHROMil!"' 0.9317 1.0509 3.898 1516. o.o6 
MANGANE SE+5 0.9499 0.74~4 -0.496. 231. Q~29 
MANGANESE+:? 0.9113 o.;_7434 -57.148 6. -0~93 
IRON 0.9259 1.1062 o. 505 · .. 2538. 0.34 
COBALT 0.90~9 1.1294 1.1t43 :!991. 0~29 
Nl CKEL o.9055 i.1372 1. '798 4444. o.28 
COPPER o.9288 o;897l -0.261 2.75. 0.39 
ZINC 1.0131 0.3440 ~-182 H4ll. 6.55 
GALLIU"' o.9a33 0.7212 1· 581 .7320. Ooltl 
GERfiolANIUM 1.0015 0.9900 1~47!t !t458. 6~31 
ARSENIC Oo9927 0.3208 7l.lt35 31370. 0.13 
SELENIUM 1.0262 0.5465 11.808 2(:858. -0~25 
RUBIDIUM 1.8503 0~2201 ·5.025 21 e696. 1.37 
ST~ONTiUM 1. 5632 0.3993 2~827 998C4. 1.23 
:YTTRIUM 1. 2885 1. 1018 0.411 11~03. 1 •. 03 
ZiRCONIUM 1.1642 i.6150 -0~067 15. o.-&7 
~~~OBI U" 1.0669 1.9358 0.480 6772. ')~ 71 
MOLYBDENUM 1.017~ 1. 7423 22.556 74.86. o.i1 
TECHNETIUM o. 9920 1~7489 39.791 1 C368. o~io 
RUTHENIUM 0.9731 1.7124 55.047 11471.. 0~:)9 
RHODIUJil 0.9775 i.4735 1968.936 5133. o.o1 
SILVER 1.0501 o.7s66 0.366 3564. o.53 
CAD Jill I UM 1~1395 Oe2965 3.551 336Cflt. 0.63 
fNDI UM 1.z'l08 o. 6383 5. 368 ZC021. o •. 39 
Tl N+2 1. 1853 o.7965 1.900 14933. Q.56 
TIN+4 1. 1483 0.7965 7.362 2'706. o.3s 
ANTIMONY 1.1417 0.6925 18.862 2!1202. 0~23 
TELLURIUM 1.193~ 0.5155 2C.776 ~14B1t. 0.29 
CESIUM 1e981t7 o.~o84 !5.954 2780~5. 1.42 

92 .. 



TABLE-Ill- 80 

SOLVENT-PALLADIUM 

SOLUTE RAI:IUS ENERGY MOTT HILDEBRAND ELECTRONECATIVITY 
ELEII'ENT RATIO RAT 10. . NUMBER FACTOR DIFFERENCE 

AARIUM 1.6250 0.4701 z.soo 10~962. 1.28 
LANTHANUM lel641 1.1394 o.588 174C2e 1.09 
CERIUM+3 le3416 1.2345 0.416 12516. 1.09 
CERI U"'+4 1e2151 1.2345 0.176 .3658. 0.78 
PRASEODYMIUM 1. 3285 Oe9855 0.650 t.e679. 1.oa 
NEODYMIUM 1.3241 o.B551 0.823 23167. 1.oa 
PROII'ETHIUM 1e:H47 0.7010 1.046 288!16. 1.07 
SAMARIUM 1. 3096 Oe5454 1.399 37774. 1.07 
EUROPIUfil+2 1e4833 0.4701 2.088 74021. 1.23 
EURCPIUM+3 1.3067 0.4701 1.608 42705. 1.06 
:>ADOLINIU,_. 1. 3089 1e0!192 o.517 14332. 1.05 
TERBIUII' 1e2958 1e0394 Oelt98 13653. 1.04 
DYSPROSIUM 1e2900 0.7876 0.81t5 . 22032. 1.03 
HOLJIIIUM 1.2842 0.7931 0.822 z 1157. 1.03 
ERBIUM 1.2776 0.8241 o.752 19169. 1.02 
THULIUM le2696 Oe6449 1.072 26406. 1.01 
VTTER81UM+2 1.4092 0.4226 1.926 64085. 1.19 
VTTERBI UM+3 le2653 Oe4226 1.691 4C343. 1.00 
LUTETIUJII le2609 1el301 0~ 317 8416. 0.99 
HAFNI Ul'l. 1e1483 1•6095 -0.065 1C8. o.as 
TANTALUIW 1e066l 2e0664 0.799 9221. 0.66 
TUNCS TEN 1.0233 2.2257 37.263 1 eo H. 0.14 
RHENIUM 0.9993 2.0597 41.134 17223. 0.13 
OSMIUM 0.9833 2.0819 6S.It79 2C3CO. 0.11 
IRIDIUM Oe9862 1.7600 119.356 lllC1. 0.06 
PLATINUM 1.0080 1o 4934 132.371 3939. 0.03 
GOlD le0480 0.9690 -0.240 .661. Oo31 
"'ERCURY 1o1581t 0.1622 12elt13 ~4119. 0.43 
THA lll Ufo! 1eH71 Oe4783 11.496 33666. 0.35 
lEAD 1e 2718 0.5177 u. 330 31t332. o.28 
IH SIWUTH 1. 227!1 o.; 5525 1lt.322 4161t9. 0.35 
POLONIUM 1.2892 Oe3816 12.036 5Ci923. 0.46 
FRANCIUM 2.0349 0.2002 6 •. 542 296877. 1.40 
RADIUM 1.6672 0.4646 3.159 1186 78. 1.27 
AC Tl NIUM 1.3648 1el 504 Oe541 17125. 1.13 
THOR I UIW 1. 3067 1e5lll 0.197 4553. 0.86 
PROTACTINIUIW lo1817 1.4602 -0.077 618. 0.57 
URAI'i( UIW 1.1214 1.382 7 -0.479 131o o;31 
"'EPTUNIUM 1.1105 1.2500 -C.190 715. 0.33 
PLUTCNI U"''+4. 76 1e1919 1.0155 o. 564 H87e 0.62 
PLUTONIUM•5 l.U70 1.0155 0.170 1952. o.44 

.AMERICIUM 1o 2573 . o. 7301 1.305 20935. o.8 1 



T ~.BL E-111- 81 

SOL VENT-SILVER ·.. . _, . -:. -

GCRDY-THOMAS. AT!J41C· ... · ATO~IC HEAT CF 
~ELECTRO~EGATIVITY RADIUS VOLUME SUBLI MA.TI CN 

1.680 1. 445C 10.270 6840C. 

~ :•_ 

SOLUTE RACIUS · ENERGY MOTT HILDEBRAND .. ELECTRONEGATIVITY 
ELEI'!ENT RATIO ; . RATIO NUMBER FACTOR . .. Dl FFEREN~E 

.. ' 

8~997 
.. 

HYDROGEN o. 5391 ()~ 7615 57293. -0.52 
LITHIUM 1e0810 · · Oo5640 o. 620 8600. 0.72 
BERVLLI UM · 0.7806 . 1~1389 26.755 '15074. 0.15 -~ ' 
BORCN 0.6367 . -1.9311 22~'904 62249. -0.34 
CARBCN Oo6062 -2-4985 7.903 131i127. -0.87 
NITROGEN 0.5709 1o6506 3~744 : l5E!535. .• -1.35 
OXYGEN 0.6208 o.8705 0.461 34848. -1.78 
SOO I UM ' .. 1. 3225 ·o.3789 3 •. 171 40227· 0.73 
MAGNESIUM 1.1087 . ,0~5205 2.272 118 OCJ. O.ft5 
ALUM I NlJM 0.9910 1.-1330 -1.'311 418. 0.1~ 
SILICON 0.9149 1. 5'848 1.429 •'1934. -0.15 
PHOSPHOROUS Oe8588 1ol009 :1.094 5642. -0.42 
SULFUR 0.8651 0'.9708 0.103 :282'h -:>.83 
POTASSIUM 1o6443 0.3140 6e09.0 'l/)C278o o.84 
CALC lUI'! 1o3661 o. 6170 3.002 31350. 0.66 
SCANDIUM ·1· 1356 . '1.3304 -o.·zn .. 185. 0.40 
TITANIU,... 1o0ll8 .1._6477 1.68~ 25.94. Oo19 
VANADIUM Oo9315 1o7953 362'. 743 . 11t576. 0.04 
CHROMIUM 0.8872 1o3889 h63:8· ,9535. -.0.47 
fi!ANGANESE+5· Oo9045 ·0.9825 o._39~ 1718 • -o.~4 
MANGANESE+7 .. 0.8678 0.9825 . o'. 233 . 2877. -O·?~ 
IRON Oo8817 1.4.620 12.· •. 937 . 11962. -0.19 .-

COBALT .. 0.8664 ·1.4927" 10'~ 330 1'4913. -o.24 
NICKEL Oo8623 1o5029 1.0.120 1577B. -0.2~ 
COPPER 0.8844 1.1857 9o,~3.7 ·, 55C3. -0.14 
liNC 0.9647 o.4547 445o.511 5302. o.o2 
GALLIUM 0.9363 00.9'532 -.1. 815 590. -0.12 
GERMANIUM Oo9536 1o3085 -1.064 '4.- -0.22 
ARSENIC Oo9lt53 o.-4240 3. 382 136'70. -0.40 
SELENIUM Oo9172 0~7222 0~597 . li572. •0;.78 
RUBIDIUM 1o7619 Oo2909· 7.959 . 130695. o.84 
STRONTIUM 1o4886 Oo5278 4,;589 . 53041to 0.70 
YTTRIUM 1o 2270 1o4561 o.oo1 1235. o.so 
ZiRCONIUM 1o1087 2.-1345 1.456 soh. o.34 
NIOBIU,... 1.0159 2io.5585 21.647 . 21848. o.i8 
MOLYBDENUM 0.9689 2o3026 5e256 22571. -0.42 
TECHNETIUM Oo9446 2o3114 6olllt 27260. -b.43 
RUTHENIUM Oo9266 ·2o2632 6o 206 2 E!898o -0.'44 
RHOOI'UM o. 9308 lo9474 2.841 18905. ... c.5·2 
PALLADIUM Oo9522 1o32U 0.366 3564. -o.s3 
tADfi'IUfll 1o0851 Oo3918 60.970 15252. o.fo 
INDIUM 1o 1529 Oo8436 10.101. 5757. -0.14 
Tl N+2 1.1287 leO 526 89. lt39 . ]048. o.o3 
TIN+It 1o0934 1o0526 12.725 7795. -o.is 
ANTI MCNY 1.0872 Oe9152 3.048 7519. -o.3o 
TELLURIUM 1.1363 Oo6813 12.385 17643. -0.-24 
CESIUM 1o8900 0.2754 9o155 16E!420o 0.~9 



TABL E-1 rr- 82 

SOLVENT-SILVER 

SOLUTE RAC IUS ENERGY MOTT HILO!BRAND ELECTRONEGATIVITY 
ELE,.ENT RATIO RATIO .NUMBER FACTOR DIFFERENCE 

BARIUM 1.5~7~ Oe6213 ~.238 5U 70. 0.75 
LANTHANUM 1.2990 1e5058 0.276 3212. 0.56 
CERIUM3 1. 2715 1e6316 0.031 141~. 0.56 
CERIUM+~ 1el571 1e63l6 -0.787 59. 0.25 
PRASEODYMIUM 1.2651 1e3025 0.~12 ~068. 0.55 
NEOOYJIIII UM 1.2609 1.1301 0.757 6394. 0.55 
PRO .. ETHIUM 1.2519 0.9357 1.265 fl727. o.s~ 
SAMARIUM 1.2~71 0.7208 2.1~9 15315. 0.54 
EUROPIUM+2 1.4125 0.6213 3.H4 36117. 0.70 
EUROPIUM+! 1e24~3 Oe6213 2.725 U714e 0.53 
GADOLINIUM 1.246~ 1e3999 0.113 2269. 0.52 
TERBIUM 1. 2339 1.3737 0 .llt5 2071. 0.51 
DYSPROSIUM 1. 228~ 1.0409 0.8~2 6122. 0.50 
HOLMIUM 1. 2228 1e0482 0.796 5706. o.so 
ERBIUM 1. 2166 1e0892 0.644 •'729. 0.49 
THULl Upol 1e2090 Oe8523 1.436 8820. 0.48 
YTTER81UM+2 1.3419 o. 5585 3.018 31510. 0.66 
YTTERBI UM+3 1.2048 Oe5585 3.236 17818. 0.47 
LUTETIUM 1.2007 1e4936 -0.144 477. 0.46 
HAFNI Ufol 1.093~ 2el272 2.015 !!950. o.n 
TANTALUM 1.0152 2.7310 64.267 2t238. 0.13. 
TUNGSTEN 0.9744 2.9415 11.065 4C001. -0.39 
RHE Nl UM 0.9516 2.7222 10.081t 38397. -0.40 
OSMIUM 0.9363 2. 7515 10.251 42890. -0.42 
I RID I UJII Oo9391 2o3260 5.348 2e436. -0.47 
PLA Tl NUM 0.9599 1. 9737 2.511 15670. -o.5o 
GOLD 0.9979 1.2807 0.037 1233. -0.22 
MERCURY 1.1031 0.2143 123.~86 2Cj668. -0.10 
THALLIU"' 1.1875 Oe6322 16.658 13638. -0.18 
LEAD 1.2111 0.6842 8.686 13712. -0.25 
BISMUTH 1. 1689 0.7303 21.739 1 7434. -0.18 
POLONIUM 1.2277 o.so~4 251.340 2c;sn. -0.07 
FRANCIUM 1.9377 0.2646 10.280 180613. 'J.87 
RADIUM 1. 5875 Oe6l40 4.915 63254. 0.74 
AC Tl NIUJII 1.2997 1e5205 0.228 3087. 0.60 
THORIUM 1.2~43 1o 9971 -0.462 33. 0.33 
PRO TACT INI UM 1.1253 le 9298 17.924 1854. Oe04 
URANIUM 1.0678 le8275 1.569 2943. -0.22 
NEPTUNIUM 1.0574 1e6520 Ce306 1474. -0.20 
PLUTONIUM+4. 76 1.1349 1.3~21 -5.573 151. 0.09 
PLUlONI UM+5 1.1011 1.3421 . -4.484 355 • -o.oq 
4ME~ICIUM 1. 1972 Oe9649 2.566 5832. 0.28 

95 



TABLE• III- 83 

SOL V ENT-CADMI'UM. · 

GCROY•THOMAS AT(JoliC .·· ATOMIC HEAT· CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB Ll MAT I ON 

1.580 
. '.~. 

1.568!) 13.000 2680C • 

SOLUTE RACIUS ENERGY MUH H iU> ESRA NO ELECTRONEGATiViTY 
ELEI'lEI\iT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.4968 1. 943 7 14.755 ·13.1986. -0.62 
LITHIUI'l 0.9962 '1 .. 4396 .-0.015 1061. 0.62 
BERVtLIUM Oe7194 2e9067· 99·2. 336 5E4CO. 0.05· 
SO RON 0.5867 '4.9440 31.822 143258. -0.44 
CARBCN o. 5587 6.3769 '12.038 262373. -0.97 
NITROGEN ... 0.5261 4. 2127 5'.976 ... ·29091tC. -1.45 
OXYGEN o. 5121 2.2216 ' 1·.,137 93870. -1.88 
SODIUM 1. 2187 o •. 9672 · ·o.l79 2827. Oo63 
MAGNESIUI!'I 1e0211 1. 3284 -0.301 341. 0.35 
ALUI'IINU!il Oe9133 2~'8918 23·7.·386 2·C899. 6.06 
SILICON Oo8431 lto0448 ·20. 366 3C51t5o -0.25 
PHOSPHOROU.~ 0.7915 2.8097 ·5. 849 37666. ... c.52 
SULFUR 0.7972 2e41l6 1.403 29179. -0.93 
POTASSIUM 1. 5i53 o.86•s 1 •. 2oq · 16464. 0.74 
CALCIUM 1. 2589 1.5746 -o•·o9o ·543. o.s~ 
SCANDIUM ·1.0466 3o3955 6.509 11t700. 0.30 
Tl TANIUM 0.9324 4. 20 52 110.9~7 33123. 0~09 
VANADIUM 0.!1584 4.5821 724.164 61309. -0.06 
CHROMIU~ · o.811~ 3. 5448 6.·309 4@462. -0.57 
MANGANESE+5 o. 8335 2. 5075 9.163 25618. -·).34 
MANGANE SE+'7 0.7997 2.5o75 2.808 2c;4c3. -O.b6 
IRON 0.8125 3.7313 27.238 . 5401.7. .,o.o.2q 
COBALT Oe7985 ·3.80~7 22.103 60114. -0.34 
IIIICI<EL Oe7946 3.8358 21.477 61862. -0.35 
COPPER 0.8151 . 3.0261 27.616 . 3l874o -0.24 
ZINC Oe8890 1.1604 4e318 . 1829. -o.o8· · 
GALLI Ul'l 0.8629 2e4328 e.- 211 1C359. -').22 
GER,...ANIUM' 0.8788 . ·3.3396 6.644 ttaei. -0.32 
ARSENIC Oe8112 1o0821 -0,;,199 ltlo -0.50 
SELENIU" 0.9005 ·1. 8433 o.oo7 13C8o -~;>.88 
RUB I 0 IU.M 1o 6237 0.7425 1~836 . 2~371. ·o.71f 
STRONTIUM 1.~718 ie34JO 0.318 3836. 0.60 

. YTTRIUM 1.1307 3. 7164 2.799 ll()J5o 0.40. 
ZIRCONIUM 1.0217 5e41t78 31.737 43346. 0.24 
NIOBIUM 0.9362 6.5299 530.984 7Cj557. 6.08 
~OLYBDENUM Oo8929 5.8769 12.514 '1c;2z2. -0.52 
TECHNETIUM 0.8705 5.899) 13.315 87441. -1).53 
RUTHENIUM Oo8540 5. 7761 13.203 8Cj972. -0.54 
RHODIUM 0.8578 4.9701 7.811 70433. -0.62 
PALLADIUM Oo8T76 3o3731 3.ssi 336qlt. -Oi63 
SILVER 0.9216 2.5522 ,o. 970 15252. -~0.10 
INDIUM 1e0625 2.1530 1. sea 3302. -0.24 
TIN+Z 1.0402 2.6866 4~~940 6496. -0.07 
Tl N+4 1o00l7 2.6866 1.370 :!166. -o.2s 
ANTIMONY 1eOOi9 2·3~58 . 0.417 2730. -0,;40 
TEllURIUM 1e0472 1o7388 -0.413 qo. -0.34 
CESIUM 1.71.11 o. 7030 z. 303 34330. Q.79 



TABLE-Ill- 84 

SOL V EN T-CADM I Lfool 

SOLUTE RACIUS ENERGY MOTT HILOEBR4ND ELECTRONEGATIVITY 
ElEf"ENT RATIO RATIO. NUMBER FACTOR DIFFERENCE 

BARIUM 1.~260 1e5858 0.255 3676. 0.65 
LANTHANUM 1o1971 3.8433 1.532 8763. o.~6 
CERIUM+l 1.1773 4el642 2.312 12328. 0.46 
CER I UM+4 1.0663 4.1642 38.630 21235. 0.15 
PRASEODYMIUM 1.1658 3.3243 1.197 6780. 0.45 
NEOCYMI UM 1. 1620 2.8843 0.661 4222. 0.45 
PROMETHIUM 1.1537 2. 3881 0.176 1980. ·o.44 
SAMARIUM 1e1492 1e8396 -0.203 3C6e 0.44 
EUROPIUM+2 1.3017 1e5858 -0.017 1050. 0.60 
EUROP IUM+3 1.1467 1. 5858 ':"0.279 14. 0.43 
GADOLINIUM 1.1486 3e5728 2.026 t;434. o.~2 
.TERBIUM 1.1371 3e506J 2.146 t;591. 0.41 
DYSPROSIUM 1.1320 2e6567 0.741 3979. 0.40 
HlJLI'IIUM 1.1269 2.6754 o.850 4266. O.ltO 
ERBIUM 1. 1212 2.7799 1el38 5142. 0.39 
THUll Ufo' 1. 1142 2.1754 0.238 1984. 0.38 
YTTERI!IUM+2 1. 2366 1e4254 -0.065 721. 0.56 
YTTERBIUM+) 1.1103 1'.4254 -o. 371 7. 0.37 
LUTEY IU"' .1.1065 3. 8119 4~259 142C4. 0.36 
HAFNIUM 1.0017 5.4291 39.628 lt5421. 0.22 
TANTALUM 0.9356 6.9701 lt194.274 81!240. 0.03 
TUNGSTEN 0.8980 7.5075 20.043 112162. -O.lt9 
RHEIIIIU"' 0.8769 6e9478 u. 588 101!349. -0.50 
OSMIUM 0.8629 7.0224 18.374 115761. -0.52 
IRIDIUM 0.8654 5.9366 11.792 89543. -0.57 
PLATI NlJM 0.8846 5.0373 7.631 64541. -0.60 
GOLD 0.9196 3e268T 10.It38 25841· -0.32 
MERCURY 1.0166 0.5470 1e2lt6 2342. -o.zo 
THALLIUio! 1e0944 1.6134 -0.474 335. -O.ZR 
LEAD 1.1161 1e7463 -0.272 424. -0.35 
RISfo'UTH 1.0772 1e 8638 -0.575 153. -0.28 
POLONIUfo' 1.1314 1.2873 -0.740 699. -0.17 
FRANCIUM 1.7857 Oe6751t 2.679 37822. 'J.77 
RADIUM 1olt630 1.5672 0.390 4877. 0.64 
ACTINIUM 1.1977 3.8806 1.353 1!995. 0.50 
THORIUfo' 1.1467 5.0970 18.101 2 3274. 0.23 
PROTACTINIUP-1 1.0370 4o9254 319.655 32710. -0.06 
URANIUfool 0.9841 lt.6642 14.505 35445. -0.32 
NEPTUNIUM Oe971t5 4.2161t u. 580 2t;377. -0.30 
PLUTONIUM+4.76 1.0459 3.4254 6000.888 15030. -o.o1 
PLU fC Nl UM+ 'i 1.0153 3.4254 24.920 21937. -0.19 
AMER.I ClllM 1.1033 2.4627 3.500 38C7. :>.18 
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TAf)lf:-111- {J5 
' ...... 

SOLVENT-INDIUM 
. _,·· .. . ··.• 

GCRDY-THO~AS AT(Ji41C ATOMIC HEAT -(F 

" ElECTRONEGATIVITY · RADIUS VOLUME SUBU MA Tl ON 
1.820 1o 6660 1~.7~0 5170C. 

:.·.:·. ·.: •·· '. 

·._,. 

SOLUTE RAC IUS ENERGY MOlt H JL:[l EBRAND E Ll;i CTRONE GA Tl VI,TY 
FLE "'E NT RATIO 'RATIO NUMBER FACTOR DIFFERENCE .. 

HYDROGEN 0.4676 o,~028 36.671 ·i233C2. -0.38 
Ll THIUM 0.,9376 0.6686 -o;;o~e 540. 0.86 
BER Y~LI UM · Oo6771 1.; 3501 22!290 41t421. o.z9 
80RCN 0.5522 2.2964 U8.tt6.1 ·1·28909. -o.zo 
CARSON o. 52~8 2.9619 20.7~6 .•.2!56379. -0.73 
NITROGEN ' 0.4952 · le9567 8.655 29!391. -1.21 
OXYGEN .. 

. ' o. 5384 1.0319 1.305 ·82148. -1.64 
SODIUM 1ol't71 0~4492 ;c•'7'H .150C6. 0.87 
MAGNESIUM. Oe9616 0.6170 0.'042 .1528. 0.59 
ALUIIIINUIII 0.8595 ·1.- 3432 .4 .. ·1·03 97C7. 0.30 
Sill CON 0.7935 .1. 8787 653·4·.··364' 162:60. - 1).01 
PHOSPHOROUS 0.7449 1o3050 1'2.'914 24540. -0.28 
SULFUR o. 7503 1o1508 . 1.46'8 . t7312. .... c.69 
POTASSIUM··. 1.4262 0.3723 2 •. 038 . 46324. Oo98 
CALCIUM 1. 1849 o. 7314 o.5i2· e743. 0.8() 
SCAI'\0 IU"' 0.9850 1.5771 c;5cH ·<\562. 0.54 
Tl TANIUM 0.8776 · 1e·9532 6o805 18281. 0.33 
VANADIUM 0.8079 ·2.1282 57.614 41t238. o.i8 
CHRCPoii\JM 0.7695 ·1· 6464 12•8~4 33546. . : . . ' -o.h 
MANGANESE+5.· o.7845 1ol646 56.178 11t147. -0.10 
fi4ANGANESE+7 0.7527 1.1646 4o00l 1 7468. -0.42 
IRON 0.7647 ·1•7311 648. 98<\ ·386C6o -Q.05 
COBALT Oo7515 i.7695 187.652 · A4465. -0.10 
NICKEl 0.7479 ·h 7816 161.133 4H53. -o.u 
COPPER 0.7671 1. 4055 - "' 21t3 86. o. 
Zl NC Oe8367 o.s39o -1.907 67. 0.16 
GALLIUM 0.8121 . ··1.1'300 152oltl6 · 2.5c;9. - j o.oz 
GER,.,ANIUM o.a-211 1.5~11 33.1t87 t:l34. -o.o8 
ARSENIC 0.8199 - : OeS026 0.854 25.23. ··' -0.26 
SELENIUM Oo8475 0. 6562 ,.. o. 070 528. -0~64 
RUB I DIU"' 1. 5282 ·. 0.3449 2. 768 . 62504. 0.98 
STRONTIUM 1o29ll Oo6256 1 .. 119 . 1 <;3<;3. IJ.84 
YTTRIUM le0642 lo7262 Ool31 24<\0. 0.64 
ZIRCONIUM Oo9616 2.5303 4. 593• '· 2 55<;7. q.~8 
NIOBIUM 0.8812 3.0329 24;·'40<\ 58820. 0.32 
MOLYBDENUM 0.8403 2.7296 32.381 597·33. -0.28 
TECH NET! UM 0.8193 2o7400 34.481 6 8064. .,.Q.29 
RUTHENIUM Oe8037 2of.,828 33.591 70906. -0.30 
RHODIU"' 0.8073 2.3015 15.439 52601. -0.38 
PALlADIUM 0.8259 1.5661 5.368 20021. -0~39 
SILVER 0.8673 1ol854 10.101 5757. Ool4 
CAD,..IUI" 0.9412 Oe4645 ~,588 33.C2. 0.24 
J'IN+2 Oo9790 1o21t78 -0.953 557. o.i7 
TlN+4 0.948<\ 1o2478 -500.869 37. -0 •. 01 
ANTIMONY o. 9lt30 1.0849 -1.912 63. ~0.16 
TELLURIUM 0.9856 0~8076 7.769 2984. -o.10 
CESIUM 1.6393 0.3265 3.3~1 82442. ~.03 

.• 



TABt. E-111- 86 

SOLVENT-INDIUM 

SOLUTE RACIUS ENI:RGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE"'ENT. RATIO RAT 10 NUMBER FACTOR 01 FFERENCE 

8AR I UM 1.3~21 Oe7366 1.021 lCi843. 0.89 
LANTHANUM 1.1267 1. 7851 -0.021 951. 0.70 
CERIUM+3 1ol080 le9341 0.117 2500. 0.70 
CERIUM+4 1.0036 1o93~1 2.080 e4&9. 0,39 
PRASE ODYMI U~ 1.0972 1e5440 -0.069 432. 0.69 
NEOI'lYMIUM 1e0936 1· 3397 -0.109 9. ·:>.69 
PRO"'ETHilJM 1e0858 1.1092 -0.081 322. 0.68 
SAMAR lUll' 1.0816 Oe8544 0.087 21C2e 0.67 
EUROPIUM+2 1o2251 o. 7366 0.605 11042. 0.84 
EUROPIU11'+3 1.0792 o. 7366 0.234 36CO. 0.67 
GADCLINilJM 1.0810 1. 6594 c.o18 1375. 0.66 
TERBIUfl' 1.0702 le6284 0.030 14@5. 0.65 
OYSPROSIUM 1e0654 1.23~0 -0.124 6. 0,64 
HOLI'IIUP' 1.0606 1e 2426 -0.125 26. 0.64 
ERBIUM 1.0552 1e2912 -o.u5 145. 0.63 
THUll UM 1.0486 1.0104 -0.106 254. 0.62 
'ITTER 81 U"'+2 1.1639 0.6620 0.544 9228. o.8o 
YTTER81UM+3 1.0450 Oe6620· 0.271 3530. 0.61 
LUTETIUM 1e0414 1e1705 o.; 319 · 3880. 0.60 
HAFNIU"' 0.9484 2.5217 5.399 27536. 0.46 
TANTALUP' 0.8806 3.2374 39.012 6t775. 0.27 
TUNGSTEN o. 8451 3.4870 61.908 90418. -0.25 
RHENIU"' 0.8253 3.2270 55.423 87588. -0.26 
OSMIUM 0.8121 3. 2611 51.997 95199. -0.28 
IRIDIUM 0.8145 2.7574 27.458 7C146. -0.33 
PLA Tl NUM o.8325 2.3397 15.194 4t602. -0.36 
GOLD 0.8655 1e5182 82.042 133CO.' -o.o8 
MERCURY 0.9568 o.z 541 291.544 11949. 0.04 
THALLIUJII' 1.0300 Oe7494 16.496 1801. -0.04 
LEAD 1.0504 o.a111 1.763 1684. -0.11 
RISI'IUTH 1e0138· 0.8657 42.113 2746. -0.04 
POLCNIUJII' 1e0648 o.5979 67.225 e7a8. 0.07 
FRANCIUM 1· 6807 0.3137 3. 738 8<;118. 1.01 
RADIUM 1. 3770 0.7279 1.233 2 3218. o.88 
ACTINIUM lo 1273 1o 8024 -0.013 1029. o. 74 
TI!OR I U"' 1.0792 2.3674 l. 533 <i004. 0.4 7 
PROTACTINIUP' 0.9760 2.2877 21.025 H9C1. 0.18 
URANIUM Oe9262 2el664 125.155 19663. -o.o8 
NEPTUNIUM 0.9172 1.9584 166.583 15021. -0.06 
PLUTCNIUM•4.76 0.9844 1.5910 2.922 4757. J.2 3 
PLUTCfllllJM+5 0.9556 lo,5910 150.90~ <i892. o.o~ 
AMER.I tl UM 1.0384 1el438 -0.292 6. 0.42 



TABI..E':"'IIi- 87 

SOLVENT-TIN+2 

GCROY-THOMAS AT£1.1 I C ATOMIC HE. AT. CF 
ELEtTRO~~GATIVITY RADIUS VOLUME SUB Ll .,A Tl ON 

lo650 1.6310 16.30J 72 O':lC. 

SOLUTE RACIUS .E-NERGY MQTT tH LOEB RAND ELECTRONEGAJI~ITY 
ELE.,ENT RATIO RATIO NUMBER . FACTOR bl FFERENCE 

HYDROGEN 0.4776 .0 .•. 7235 16e.32S · uson. .;.0.55 
liTHIUM 6. 9517 O'e5358 0~085 2121. 0.69 
BERYLLIUM 0.6916 .1,;0819 110.290 . 3.7815. 0.12 
BORON o.564i ·1.8403 37.353 . UCi1ll. -o.37 
CARl! ON O• 5371 2;.'3736 13 •. 071 245345. -0.90 
NiTROGEN 0.5058 1.5681 6.431 2836C1. -1.;38 
OXYGEN. o. 5500 0;.8269 Ce97l .74535. ~1;.81 

SODIUM 1. i 717 Oo3600 1.880 '22433. 0•70 
MAGNESIUM Oe9822 0.4944 Oo665 .. 3895. 0.42 
ALUMINUM 0,;8780 1e0764 12.643 ' 6119. 0.13 
Sl LICON o. 8105 . 1e5056 -13.616 11365 • -oaa 
PHOSPHOROUS .. 0.7609 1o0458 3.866 1Ci21t7. -0.45 
SULFUR 0.7b64 ·.0•9222 0.68i '12829. -0•86 
POTASSIUM 1olt568 .0.2983 '-•020 ~120 18.; 0.81 
CALCIU., 1. 2103 -6.5861 1oltT8 llt718;. Oe63 
SCANDIUM h0061 :1.2639 0.259 : 2009• 0.37 
TITANIUM 0.8964 .. 1.5653 20o152. ' ll089. 0.16 
VANADIUM 0.8253 . i. 7056 15lt84. 71t6 '369CO. o.o1 
CHRCMIUM 0.7860 .. i.3194 lt.526 .27287. •0.50 
MANGANESE+5 o·.8013 '0.9333 5.254 1C021t. -0.27 
MANGANESE+?· 0.7689 . 0,;9333 1';.466 12957. -0.59 
IRON o. 7811 1'.3889 27.562 '31951t. ::..o.22 
COBALT 0.7676 lo4181 21;.573 '37457·· -0.27 
Nl C KE L 0.7639 1e4278 20.939 3Ci01t9. -o.2a 
COPPER o.7836 1ol264 26.754 ._19022. -o.i.7 
ZINC 0.8547 0 .4.31 9 .;,11t4.881 858;. •0.01 
GALLIUM . . ·. o. 8296 Oo9056 -0.633 864 • -6.15 
GERMANIUM Oo81tlt9 · lo21t31 1.369 3166. -0•25 
ARSENIC o. 8375 0 .• 4028 0.980 5370. -0 .. 43 
SELENIUM 0.8657 . 0;.6861 0.067 2213~ -0.81 
RUBIDIUM 1.5610 0.2764 5. 345 . 82065• o. 81 . 
STRONTIUM 1o 3188 O~SOi4 2;.664 28766e 0.67 
YTTIH U"' 1o0871 i.3833 -o.uo 627. Oe\7 
.ft'RCONI UM 0.9822 2~0218 8.125 '19198• 0.31 
NiOBiUM 0;.9001 2~4306 93.890 499C7. 0,;15 
MOLYBDENUM Oo8581t ·2.1875 1Ciit685 51089. ;.;.o.45 
TECHNETIUM 0.8369 2.1958 lle867 5Ci099o -O<o46· 
RUTHEI'llUM o. 8210 2.1500 11.919 61906. ~o·.47 

RHO DIU" 0.8246 1.8500 6o231t ltlt681. ~0.55 

PALLADIUM Oo81t37 1.2556 1.900 14933. -0.56 
SILVER Oo8860 o. 9500 89olt39 :JOit&o -o.o3 
CADMIUM 0.9614 0.3722 lt6.91t0 1;496. o.o7 
l'NDIUM 1.0215 0.8014 -0 •. 953 5~7. il-0,;17 
ANTI MCNY 0.9632 0.8694 -0.053 1058. -0.33 
TEllURIUM 1.0067 0.6472 3;.129 1;453;, ~0.27. 
CESIUM 1o671t4 0;,2617 6.186 106694. o.e6 
BARIUM l. 3709 0.5903 2.385 zc;707• 0.72 
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TABLE-Ill- 88 

SOLVE~T-T IN+2 

SOLUTE RADIUS ENERGY MOTT HILDEBRAND ElECTRONEGATIVITY 
HE~ENT RATIO RAT 10 NUMBER FACTOR OJ FFERENCE 

lANTHANUM 1e1508 1elt306 -0.178 26. 0.53 
CERIUM+3 1.1318 1. 5500 •0.090 613. o.s·3 
CER I UM+4 1.0251 1e5500 3.234 4802. 0.22 
PRASEODYMIU~ 1.1208 1o2374 -0.188 20. 0.52 
NEODYMIUM 1.1171 1e0736 ·-c. 113 500. 0.52 
PROMETHIUM 1.1091 Oe8889 Ooll3 1872. o.51 
SAMARIUM 1.1048 6.6847 0.662 5086. 0.51 
EUROPIUM+2 1. 2514 0.5903 1.614 17900. . 0.67 
EUROPIU"'+3 1.1024 ·o.s903 1.071 7316. 0,50 
GADOLINIUM 1.1042 1e3299 -o.u8 151. Oo49 
TERBIUM 1.0932 1e3050 -0.186 195. Oolt 8 
DYSPROSIUM 1.0883 o. 9889 -0.135 495, o.~7 
HOL~IUM 1.0814 0.9958 -0.162 383. o.~7 
ERBIUM 1o0179 1.0347 -0.21'\ 155. Oolt6 
THUll U~ 1.0711 0.8097 Oe097 1644. 0.45 
YTTER81UM+2 1.1888 Oe5l06 1.535 15245. 0.63 
YTTERBIUM+] 1o0674 o. 5306 1. 314 nu. 0.44 
lUTETIU~ 1eil638 1e4189 0.066 1480. o.~3 
HAFII;IUP4 0.9687 2.0208 10.198 2C970o Oo29 
TANTALUM 0.8994 2o5944 243elt99 57343. vo10 
TUNGSTE~ Oe8633 2.7944 19.377 80014• -0.~2 
RHENIUP4 Oe8430 2e5861 17.905 77534. -0.43 
OSMIUM Oe8296 2.6139 17.931 84926. -0.~5 
IRIDIU~ o. 8320 2o2097 10.390 61093. -0.50 
PLA Tl NU~ 0.8504 1. 8750 5e827 3£938. -0.53 
GOLD Oo8841 1.2167 5e450 c;o47. -0.25 
MERCURY o. 9773 Oe2036 42.561 11779, ... 0.13 
THALLIU"' 1.0521 Oo6006 3o234 . 4481. -0.21 
LEAD 1.0730 0.6500 lollt2 lt342. -0,28 
BISMUTH 1.0356 Oe6937 4.869 H41te -0.21 
POLONIU"' 1o0877 Oo4792 57.717 14502. -0.10 
FRANCIU"' lo 7167 · Oo2514 6.985 .ll4843o Oo84 
RADIUM 1o4065 Oo5833 2o833 34122. 0.71 
ACTIN IUpot 1.1514 1o441t4 -0.154 40. 0.57 
THORIUM 1o 1024 1o8972 1.827 4984. 0.30 
PROTACTINIUM Oe9969 1.8333 4528o 368 11635. o.o1 
URAN I U,.. 0.9460 1o7361 8o993 14154. -0.25 
NEPTUNIUM Oo9368 1o5694 7.411 10232. -O.Z3 
PLUTONIUM+4,76 1.0055 1.2750 u. 't28 2141. Oo06 
PLUTCNIUM+5 o.q761 1oZ750 14.857 H26o -0.12 
AMERICIUM 1.0607 0.?167 -O.<!t97 476. 0.25 

lOl 



TABLE•! II- B9 

SOLVeNT-T IN+4 .. 

GCRDY~THOMAS AT~ iC. ATOMIC HE"A T ""CF 
fLECTRO~EGATIVITY RADIUS VOLU,.,,E SUB Ll MA Tl ON 

1.830 1o5800 .· 2C. 59.0 72000. 

{ . ~ 

SOLUTE RACIUS ENERGY ·~uri fHLOE8RAND E LECTRONEGA Tl VfTY 
E LE foiE NT R4TIO RATIO NUMBER FAqOR Dl FF ERENCE ... 

HYDROGEN o. 't930 . ·o~7235 50.834 1h 16'70. •0.3i 
L1 TH I UM 0.9886 . ·· ·o~ 5358 -0.047 371. o.87 . 
R~RYLLIUM. o. 7139 ·1.0819 27.039'" '57310. . ' 0,;30 
AORCN 0.5823 lo8403 195~~20 164123. -').19, 
CARBON Oe5544 2.3736 2-7.·268 ·327~68. -0.72 
NJTROGEN 0.5222 1.5681 1 h:lt11 38Cilo5. -1~20 
OXYGEN 0.5677 0,;8269 '1.-731" .1o1is6. -1.63 
SODIUM 1. 2095 "O'e3600 o. 781· 1"5"146. o.8B 
MAGNESIUM 1.0139 0.'4944 0~01-\ ·u·u. 0.66' 
ALUfiiiiNUM Oa9063 1.076. s. 22~7 12715. ~-31 
Sill CON 0.8367 1o5056 - co 2Ci35. o. 
PHOSPHOR.OUS 0.7854 ·1-.0458 18.119 31752. -0.27 
SULFUR o. 7911 0.9·222 ··2.0'11" '226·~2. -Oo'68 
POTASSIUM· 1. 5038 0.2983 lo999 ."4t:380. 0 •. 99 
GALCIUflll 1. 2494 0.5861 0.479 ; "8438. o. 81! 
SCANDiUM 1.0386 le2639 0.717-' t:1.97. 0.55 
TITANIUM 0.9253 . 1.5653 8.260 .. z'~2il • o-.34 
VANADIUM 0.8519 '1.7056 65.479 557·01. o.i9 
CHRCMIUI'l .·. Oo8lllt 1.-3194 11.632 42827. -0.32 
MANGANESE+5 0.8272 0.9333 92.9tt9 ·· · t:e55~t. -o·.o9 
MANGANESE+?. o. 7937 . o. 9333 ·5·.579 . 22819. •Oo.41 
IRON o.8o63 . 1'.3889 1300 .. 067 

.. 
4'9159 • -0.-04 .:· 

COBALT 0.7924 . • 1•4181 296o'587 5t:591 • -0•09 
NICKEL 0.7886 ·lo't278 2~9.514· 5 8r"3o. -0.1C 
COPPER 0.8089 1".1264 13114.397 . 31434. OeOl 
ZINC 0~8823 0.4319 - i· 772 12. 0.1 7' 
GALLIUM 0.8563 0.9056 122.131 . 37 27. 0.03 
GE~MANIUM 0.8722 ·1.2431 61.892 8186. -6.~)1 
ARSENIC 0.8646 ~.4028 0.802 2348. -0•2 5 
SELENIUiol 0.8937 o.6861 -o. 093 342. -0.63 
RUBIDIUM 1o6li4 0.2764 2. 701 62236. o.99 
STRONTIUM 1.3614 o.-so14 lo079 1_9166. o.85 
YTTRIUM 1. 1222 1.3833 0~"23/e 349't. 0.65 
ZIRCC~IUM 1.0139 2.0278 5.540 ll868. 0.49 
NIOBiUM 0.9291 2.4306 28.438 12607. 0;.33 
MOLYBDENUM 0.8861 2.1875 43.477 ?~t281. -·o.21 
TECHNETIUI'l 0.8639 2al958 46o21t4 84796. -0.28 
RUTHENIU~ 0.8475 2.1500 lt5.030 8f520.o -0.29 
RHODIUM 0.8513 le8500 20.532 660C8• -0.37 
PALLADIUM 0.8709 1.2556 7.362 25706. -o.-38 
Sl L VER 0.9146 0.9500 12.725 7195. oa5 
CAD"'IU"' 0.9924 0.3722 1.370 3166. o.-zs 
INDIUM 1. 0544 0;,8014 -500.869 37. o.o1 
ANTH'4CNY 0;,9943, 0;,8694 -2.288 s. -0.1.5 
TELLURIUM 1.0)9~ Oo6472 7.'122 2672. -o.o9 
CESIUIIII 1.7285 Oe2617 3.223 auqo. 1.04 
BARIUM 1. 415:2 0.5903 0.976 19415. o. 9.0 
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TABl.E•III- 90 

SOLVENT·TIN+4 

SOLUTE RACIUS ENERGY MOfT HILDEBRAND ELECTRONEGATIVITY 
ELEII!ENT RAT 10 RATIO NUMBER .FACTOR DIFFERENCE 

LANTHANUM . 1.1880 1.4306 0.031 1550. o. 71 
CERIUM+3 1.1684 1.;.5500 o. 206 3567. 0.71 
CERIUM+4 1o0582 1e5500 2.669 11040. 0.40 
PRASEODYMIUM 1el570 1.2374 •0.033 821. 0.70 
"EOOYMI UM 1.1532 le07l6 •Ce098 93. 0.10 
PROIIIETHIUM 1..1449 o. 8889 •0.094 160. 0.69 
SAMARIUM 1e1405 Oe6847 0.056 18C:Oe 0.69 
EUROPIUfol+2 1· 2918 Oe5903 .o. 572 10718. o.e~ 
EUROPIUJII+3 1.1380 Oe5903 C:o200 3311. 0.68 
GADOLINIUM 1. U99 1· 3299 0.089 2113. 0.67 
TERBIUM 1. 1285 le3050 0.105 2258. 0.66 
DYSPROSIUM 1.1234 Oe9889 -0.113 a2. 0.65 
HOLII'IUJII 1.1184 o. 9Q58 -0.109 139. 0.65 
ERBIUM 1o 1127 1.0347 -0.088 368. 0.64 
THUll UJII 1el05T 0.8097 -o.u8 116. 0.63 
YTTER Bl UM+2 1. 2272 o.s3o6 o. 516 8991t. 0.81 
YTTERBIUM+) 1e1019 0.5306 0~234 3280. 0.62 
LUTET IUJII 1oll981 1e4189 0.474 5317. 0.61 
HAF"H UM 1.0000 2.0208 6.494 34274. 0.47 
TANTALUM 0.9285 2.5944 44.822 82227. 0.28 
TUNGSTEN Oo89ll 2.7944 83.031 111479. -0.24 
RHENIUM 0.8703 2.5861 74.445 108486. -0.25 
OSMIUM 0.8563 2e6139 69.518 118057. -0.27 
IRIDIUM 0.8589 2.2097 36.508 87400. _,).32 
PLAT[ NUM 0.8778 1o 8750 20.237 58359. -0.35 
GOLD o. 9127 1o2167 141.975 17235. -0.07 
P-IERCURY 1o0089 0.2036 196.613 12527. 0.05 
THALLIUP-1 1e0861' Oe6006 16.732 1539. -0.03 
LEAD 1o1076 Oo6500 0.949 1411. -0.10 
BISJIIUTH 1.0690 Oo6937 59.097 2419. -0.03 
POLON[UJII 1o 1228 0.4792 50.370 8626. o.o8 
FAANCIUJII 1. 7722 0.2514 3.622 88092. 1.02 
RADIUJII 1o4519 o. 5833 1.180 22745. 0.89 
AC Tl NIU,.. 1.1886 le 4444 0.036 1657. 0.75 
THOR[ UM 1.1380 1o 8972 le955 11578. 0.48 
PROUCTII\JIUJII le029l 1e8333 24.151 21297. 0.19 
URANIUM 0.9766 1.7361 208.818 24787. -o.o7 
NEPTUNIUM 0.9671 1o5694 311.388 19144. -o.o5 
PLUTCNI UM+It. 76 1e0380 1e2750 3.952 f442. 0.24 
PLUTONIUM+5 1.0076 1eZ750 141o051 12902. 0.06 
~MI!P.ICIUIII 1.0949 0.9167 -0.,?61 79. O.lt3 
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TAfi: E- J II.;;, 91 

SOLVENT-ANT IMONV 

GCRDV •THOMAS ATOMIC ATOMIC HEA'T 'CF 
ELECTRONEGATIVITV RADIUS VPLliME SUB Ll ~A Tl CN 

1.980 1. 5710. u. 210.- 6260C. 

SOLUTE RACIUS ENERGY MOTT .HILDERRAND -- ELECTRONEGATiVITv 
ELE~ENT RATIO RATIO NUMBER FACTOR . . 'oiF.FERENCE 

HYDROGEN 0.4959 o.nZl 129.335 .11 .. 55<\3. -0.22 
ll THI Ufl! 0.9943 0.6163 -0.038 . 275. 1.02 
BERYLLIUM o. 7180 1.2444\' 11.039 . 52138. 0.45 
RORON 0.5856 2.1166 o\027.444 141i789. -0.04 
CARBCN o. 5576 2.1300 39.416 2ii6.5C2. .... -0.57 
NITROGEN o. !5251 1.8035 .i!. 396 141165. -1.05 
OXYGEN o. 5no o.9,~1 1.900 9'7185.0 •1.48 
SODIUM 1. 2164 0.414U o.515 13788. leO! 
MAGNESIUM 1~0i97 0.5687 -o.ooe ·1oett• .o. 75 
AlU"'I NUM 0.9115 1.2380 2eZ55 12194. .. :.. 

O.ltb 
SILl CON 0.8415 i. 7316 35. SO[? · t'9no. 0.15 
PHOSPHOROUS 0.7899 1.2029 85.452 '29568. -0.12 
SULFUR 0~7957 1.0607 3.084 211-.67. ~0;.53 
POTASSIUM 1.5124 0.3431 1. <\12 435'20. 1.14 
CALC ll,l~ 1. 2565 Oe6l41 0.30( l590. 0.96 
SCANDIUM 1.0446 1.4537 0.434 6099. 0.70 
TIUNIUM 0~9306 1.8003 3.115' 22094. 0.49 
VANADIUM 0.8568 1.9617 . 19.043 51955. 0.34 
CHRO~IUM 0.8160 1e517fl 58.046 )c;876 •. -0.17 
MA~GANESE+5 0.8320 1e07l5 i95.719 i7445. 0.06 
MANGANES!=+T o. 7982 1.0735 . 12.928- 21345 • -0.26 
IRON 0.8109 1.·5974 159.1t90 4;694. 0;.11 
C08~LT 0.7~69 1.6310 617~592 52462. 

.._ 
0~06 

NICKEL o.79H 1e6422 923.125 54410. o.-os 
COPPER' 0.8135 1.2955 47.686 ·zc;343. o.l6 
ZINC o.aen 0.4968 -c. 504 - . 2. 0.32 
GALLI Ull'l 0.8612 le0415 3.337 '3686. 0.18 
GER,ANIUM Oe8771 1.4297 45.929 7971. 0~08 
ARSENIC Oe8695 Oe4633 3. 502 2000. -0~10 
SELENIUM o. 8988 0.7891 -0.117 250. -Q.It8 
RUBIDIUM 1.6206 Oe3l19 1.923 !58809. 1.U 
STRONTi.UM i. 369Z o. 5767 0.71·3 17641~ t.oo 
YTTRi.UM 1.1286 i. 5911 0~ 158 3537. o.so 
iiRCONIUM 1eQi9T 2. 3323 3.090 3C376. 0.64 
NIOBI.Uiil Oe931t4 2.7955 12.594 6!103. 0.48 
MOL VBDENUM Oe8CJ12 2. 5160 205.294 6c;363. •0.12 
TECHNeTIUM Oe8689 2e52St 199.452 Te922. -o~b 
RUTHENIUM 0.8523 2.4728 i 19.320 82240. ~O.llt 
RHODIUM 0.8561 z.un 54.010 614 7·3. ~o.zz 
PALLADIUM Oe87!59 1~~441 18.862 24202. -0.23 
SILVER o. 9198 i~()927 3.048 1519. 0.30 
CAD,. lUll'! Oe998l 0.4281 0.417 .2730. o.4o 
INOIUII'I 1.060' 0~9217 -1.912 63. 0.1~ 
TIN+2 1.0382 1.1502 ~0.053 1058. 0.33 
TIN+4 1.0057 1.1502 -2.288 s. 0.15 
TELLURIUM 1.0452 0.7444 13.348 2300. 0.06 
CESIUM 1e738" 0.3010 2. 339 T7566. 1~19 
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· TABLE-Ill- qz 

SOLVENT-ANTIMONY 

SOLUTE RACIUS ENERGY MOTT 1-tiLOEBRANO ELECTRONEGATI~ITY 
HEliE NT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

llAR IUM 1elt233 0.6789 0.657 17907. 1.05 
LANTHANUM 1. l91t8 1.6454 0.026 1644. 0.86 

'· CERIUM+) ·1.1750 1el827 0.144 3630. 0.86 
CERIUM+4 1.0643 1.7827 1.370 10746. 0.55 
PIUSEOOYMI UM 1.1636 1.4232 -0.017 902. ().85 
NEOOYMI UM 1.1598 1.~348 -0.061t 131t. o.es 
PRO .. ETHIUM 1.1515 1e0224 -0.067 102. 0.84 
SAMARIU"' 1.11t70 0.1875 0.020 . 1518. 0.84 
ElJROPIUM+2 1. 2992 0.6789 0.370 t;716. 1.00 
EUROP IUM+3 1.11tlt5 0.6789 0.107 2876. 0.83 
~AOOLINIUM 1.1~4 1. 5296 Oa064 2189. 0.82 
TERBIUH 1.1349 1. 5010 0.075 2328. 0.81 
DYSPROSIUM 1eU99 1.1314 -0.072 120. o.eo 
HOL .. IUM 1.1248 1el451t -0.069 18it. o.eo 
ERBIUM 1ell90 1.1901 -0.053 431. 0.79 
THUll UM 1. 1120 Oe9313 -o.oeo 68. 0.78 
YTT ER Bl UM+2 1. 2342 0.6102 0.325 8Qt;8. 0.96 
YTTERBIUM+) 1.1082 Oe6102 0.120 281t5. 0.77 
LUTETIUM 1.1044 1.6319 Oe305 5293. 0.76 
HAFNIUM le0057 2.3243 3.543 32595. 0.62 
UNTALUI'I 0.9338 2.9840 11.791 71051. 0.43 
TUNGSTEN 0.8962 3.2141 549.758 103879. ·-0.09 
RHENIUI'I 0.8752 2.9744 432. 31t1 10C890. -0.10 
OSMIUM 0.8612 3.0064 326.1t35 104i590. -0.12 
IRIDIUM 0.8638 2.5415 120.204 81300 •. -0.17 
PLATINUM o.B829 2.1565 57.81t0 51t544. -0.20 
GOLD o. 9179 1. 3994 102.941 H:385. o.os 
"'ERCURY 1. 0146 o. 2342 10.888 11235. 'J.2 0 
THAlliU" 1.0923 0.6907 Oe281t 1286. 0.12 
lEAD 1.1139 o.n76 -0.331 1173. o.o5 
81 S"UTH 1.0751 0.7979 2.652 2073. 0.12 
POLGN.fU" 1el292 Oe5511 5.372 1746. 0.23 
FRANCIU"' 1.7823 0.2891 2.619 83875. 1.17 
RADIUM 1. 4602 0.6709 0.797 21065. 1.0it 
AC Tr NllJM 1. 1954 1.6613 0.030 1750. 0.90 
THOR I (JM 1.1445 2.1821 1.111 11358. 0.63 
PROTACT I"' I UM 1e0350 2.1086 7.227 2 Cit 56. 0.34 
URANI Up.! o.qe22 1e9968 152.153 23648. o.oe 
NEPTUNIUM 0.9726 1e8C51 11t.301 1e326. 0.10 
PLUTONIUP4+4.76 1.0439 1. 4665 1.466 6333. 0.39 
PLUTONI UIIH5 1.0134 t.•M'5 &1.014 U3q~. 0.21 
AMER.I Cll.iP4 1el012 i.0543 -0.139 115. 0.58 
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TABL i:-111- 93 . 

SOL YEN T-TELLUR I UM·· 

CORDY-THOMAS. ATOH IC ATOMIC · HEAT '(F 
ELECTRO~EGATIVITY RADIUS VOLUME SUBLIMATION 

1. CJ20 1.642C 20.460 .4660C. 

SOlUTE RACIUS ENERGY MOTT. 'HILDEBRAND E~ECTRONEGiTI~ItY 
ELEI'!ENT RATIO RAT 10 NUM.BER FAC.TOR DIFFERENCE·· 

. -
HYDROGEN 0.4744 le•ll78 105.-846 192551. -o.za 
LITHIUM 0.9513 . 0.8279 -0.021 754. 0.96 
BERYLLIUM ().6870 1. 6711 21.91'8 78067. Oe39 . 
HORCN 0.5603 . 2.8433 8 sc. l-97 197386. -0.10 
CARBON 0.5335 3.6674 4C •. 504 . 3719C5. -0;.63 
NITROGEN o.soz.r. ·.2.4227 14.962 . ·42~285. -1.11· 

.OXYGEN 0.5463 .1.2177 2.-417 ''1333:70. -1.54 
SODIUM le 1638 o .• 5562 0.166 4J<l2. 0.97 
MAGNE SlUM 0.9756 0.7639 -o-._097 126. 0.69 
ALUJIII NUJII 0.8721 1e663l 6'.384 24747. . ~ . 0.4:0 
Sl Ll CON 0.8051 2.3262 186.329 359.96. 6.09 
PHOSPHOROUS 0.7558 le6i59 62e985 ·48251. -·)•18 
SULFUR 0.7613 le4249 4.448 36899. -0.59 
POTASSIUM 1elt470 o.-'609 Oe787 ·22371. 1.08 
CALCIUM 1. 2022 0.9056 o.ooa. .1341. o.9o 
StANCIU~ 0.9994 . t·9528 1.572 .. '16040. 0.64 
TIT,NIUiol Oe8904 2•·-4185 a. 917 . 3fi213. 0.43 
VANAD 1-UJII 0.8197 2.6352 42.334 ' 7-7728. o.z8 
CHROMIUM o.1ao8 2.0386 49.815 61960. -0.23 
MANGANESE+5. 0.7960 . 1.4421 - CD .• . 31,843 • o • 
MANGANESE+.7 0.7637 1e4421 15.230 .. '·37_156. -0.32 
IRON o. 7159 2-.1459 1184.136 6945_8. o•os 
COBALT Oe7625 · 2 •. 191o - CD 78041. o. 
NICKEL 0.7588 2.2060 34392.081 . 80500. •o.cn 
COPPER 0.7783 1. 7403 203.280 4:8069. 0.10 
ZINC Oe8490 i).6674 0.288 ! .16.42. 0.26 
GALLIUfll 0.8240 1~3991 30.732 11397. 0.12 
GERMANIUM o. 8392 1.9206 1917.911 18883. o.o2 
ARSENIC Oe8319 Oe6223 -2:.015 3. -0.16 
SELENIUM 0.8599 1 •. 0601 -Q.039 .932. -0.54 
RU8IDIUI'l 1. 5505 o.-•210 1. 11t3 31927. 1.08 
STRONTiUM 1.3100 0~7747 0.246 fZC6. 0.91t 
YTTRI u,., 1.0798 2.1373 Oe851 12031. Oe74 
Zl RCCNI UM 0.9156 3·.1330 6.1t05 5C8·75. o.58 
NIOBIUM 0.8940 3.7554 23 •. 950 CJE614. 0~42 
MOLYBDENUM 0.8526 3.3798 132.080 99875. -0.18 
TECHNETIUM Oe8313 3.)927 132.629 111601. •o.i 9 
RUTHENIUM 0.8155 3.i2l9 i24.052 u;6le. -o.2o 
RHODIUM Oe8191 2.8584 48.990 8Ci762. -o.2e 
PALLADIUM 0.8380 le9399 20.776 41484. -0.29 
SILVER o.88oo 1·+678 12.385 11643 • 0.24 
EADJIIIUM 0~ 9549 0.5751 ... O.o\13 90. 0.34 
lNDIUM 1. 0146 1.2l82 7.769 ~984. 0.1_0 
TIN+2 Oe9933 1.5451 3.129 6453• 0.27 
TIN•4 Oe9622 1e5451 lo922 2672. o.o9 
ANTIMONY 0.9568 1e)lt33 13.348 23CO. -0.06 
CESIUM 1. 6632i o.,o~tJ 1.444t 43699. 1.13 
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TABL E•l U• 91t 

SOLVENT-TELLURIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElEP!ENT RATIO RATIO NUMBER FACTOM 01 FF ERENCE 

BARIUM 1.3618 o. 9120 o. 213 !1999. 0.99 
LANTHANUM 1. llt31 2e2103 Oe<\92 eso~t. o.ao 
CERIUM+) 1el21t2 2.3948 0.173 12510. o.eo 
CERIU"*4 1e0183 2.1948 4.0<\3 23576. 0.49 
PRASEODYMIUfl' 1.1133 1e9U8 0.367 t469. 0.79 
NEODYMIUM 1.1096 1e6588 0.180 3760. 0.79 
PROfi'ETHIUM 1.1017 1.]134 0.022 . 1501t. o. 78 
SAMARIU"' 1.097<\. 1.0579 -o.oeo eo. 0.18 
EURDPIUM+2 1.2430 0.9120 o.ott8 2180. 0.94 
EUROPIUM+) 1e0950 Oe9l20 -0.085 39. 0.77 
GADOLINIUM 1.0968 2e0547 0.619 «i438. 0.76 
TERBIU(lll 1e0859 2.0163 0.650 9665. 0.75 
DYSPROS IU(lll 1.0110 1eU79 Oel86 3568. Oe71t 
HOLI"IUill 1.0761 1. 5386 0.215 3881. 0.74 
ERBIUM 1.0706 1e5987 Ce298 48 32. 0.73 
THUll U"' 1.0639 1e2511 0.030 1552. 0.72 
YTTERBIUM+2 1.1809 o. 8197 0.024 1633. 0.90 
YTTERBI UM+3 1.0603 o. 8197 -0.098 51. o.n 
LUTETIU"' 1.0566 2.1923 1~ 213 15053. 0.10 
HAFIIIIUJII 0.9622 3.1223 7.263 53713. 0.56 
TANTALU(lil 0.8934 4e0086 34.383 ll)'i737. 0.37 
TUNGSTEN 0.8575 lt. 3176 272.159 1424C2e -0.15 
RHENIUM 0.837<\ 3.9957 232.814 138631. -0.16 
OSMIU(lll 0.821t0 lt.0386 198.029 lit 9llt8. -0.18 
IRIDIUM o.a26tt 3. 4tl42 92.902 lllt521. -0.23 
PLATI NUfl' o.a447 2.8970 !H.307 IH172. -0.26 
GOLD o.87B2 1.8798 3211.161 3C867e 0.02 
I'IERCURY 0.9108 Oe3146 6e507 lt133. Oe11t 
THALLIU"' 1.0451 0.9279 -1!.069 1C7. 0.06 
LEAD 1.0658 1e001t) -ltlt6e971t 161. -0.01 
BIS"'UTH 1.0286 1·0119 -14. 2<\9 9. 0.06 
POL ON ltiM 1.0104 0.7403 0.592 1587. 0.17 
FRAII:CIUfl' 1.7052 Oe3881t 1e61t0 47186. 1.11 
RADIUM 1. 3971 ~.9013 c.291 7632. 0.98 
ACTfNIUM 1.1437 2.2318 O.lt65 e753. 0.84 
THOR I Ul'l 1.0950 2·9313 3.199 2 5158. 0.57 
PRDTACTINitJfll 0.9903 2.8326 20.101 37533. o.28 
URAI\iiU~ 0.9397 2.6824 4378.177 41582. o.o2 
NEPTUNIUM o. 9306 2.4249 893.680 31tl65e o.o4 
PLUTCNIUM+4.76 0.9988 1.9700 6. 068 16429. 0.33 
PLUTCNIUM+5 0.9695 le7700 46.~53 25398. O.lS 
AMERICIUM i.0~36 1elfl63 0.361 3.ttlt3. 0.52 
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TABLE-Ill•· 95 

SOL V EN T~C ES I"UM. 

GCRoY-.:THOMAS 
·. 

ATOMIC ·. ATOMIC HEAT CF 
ELECTRO~EGATIViTY RADIUS VOLUME SUBLI ~A H ON 

0.790 z. 7310 69.190 l884C~ 

SOLUTE RACI US ENERGY MOTT H·l.lO E8 ~A NO ELECTRONEGA T I vdv . 
ELEJIIIENT RAT 10 RA-TIO NUMBER FACTOR DIFFERENCE. 

HYDROGEN 0.2852 20.569 
.. "· 

:..i~41 2. 7649 941tl96. 
li.Jtfl Ul'l o.5no · 2e0478 86.963 59148. .. ·:.: -0•17 . 
BER YLL:I UM OeltllO ·• ~.1348· 35e206 445:763,; -0.74 
BORON 0.3~6~ 7,;0329 2~~ 94.7 90fl918. -1.23 
CARBON Oo3208 9.0711 21 .• 922 1~6711!· ,;;1~76 
NiTROGEN o.3o2i · 5o9926 1·5~'74j 1822798 • -2.24 . 
OXYGEN O;. 3285 3 ~'1603 . lte210 69~2C4. -2.67 
SODIUM ... 0.6997 1.31'5~ i9.438 . '12667. -0.16 
MAGNE SlUM 0;.5866 1,;8896 10.456 :47873. -0.44 
AL!JJIIIINUM OtiS244 4.1136 16,;390 ·2026C5. -0.73 
SILICCN o;.4s41 5~7537 9.931 .24~885. ~1.04 
PHOSPHOROUS O.i4544 3e9968 7.897 . 313713. -1.31 
SULI;'UR O.lt577 3.5244 3~848 263727. .:.~. 72 
POTASSIUM o.li1oo 1;.1..0i 6.243 1552. -0.05 
C::ALCJU~ 0.7228 2.2399 zo.87o 2~651. -0•23 
SCA~OIUM 0.6Q~9 4~830i 28.353. 15el7.2. ~o,;49 
TITANIUM 0.5353 5.~8~,0 23.103 2622't2;. .:.oao 
VANADIUM 6.4929 6,;5180 25.42~ '42.4763. :.;0,;85 
CH~_OMIUM 0,;4694 5.0425 8.597 36l867.i -1.36 
MANGANESE+~ 0,;4786 3~5669 a.o86 2392.'H. :.:1a3 
MANGANESE+? o.4592 3 •. 566~ 5.435 26H1l. .;.1 ~45 
IRON o.4665 5.3079 14.775 39e59·a. -1.08 
COBALT Oo4584 !.~4193 i4.724. 43.lt7.40. ,;,;1•1? 
NICKEL 0.4562 . ~.it565 11t.808 441t982 • -1.14 
COPPER 0 .. 4680 -4•30tt7 12.659 31CS86;. -1;03 
ZINC o. 5104 1e6507 3.84ti .6e292. -0.87 
GALli UJo! 0.~954 3•ho7 5.701 1-35306. ~1.01 
GER,.ANIUM 0.5046 4o7S05 6o023 l723C9o ~1•11 
ARSENIC Oo5002 ·1· 5'39) Oe985 38972. ;..1•29 
SELENIUM o. 5170 2;;6221 o.q6o 62903. -1.;67 
Rl}~-OIUJo! 0.9323 1;.0563 -i4. 742 ... 342. ~o.o5 
~!~ONTIUM 0.7876 . i.9.16~ 14.i656 . 13393. -o.1q' 
YTTRIUM 0.6492 5.2866 39.575 137872. -o•39 
lJRCONIUM 0.5866 7~7495 43.417 304472;. -0~55 
NIOBIUM .. Oe5315 9.2887 42.012 48c;sse. -o~71 
MOLYBOE~UM O.; 5126 ~-359q 12.654 501947. -i.31 
'JECHNE TIIJM o.~998 e;;J917 13.641 54«;283. ;.1.32 
RUTHENIUM Oe4903 8.2166 13.874 561129. i.ol~B 
RHODI UJo! Oelt925 lo0701 10.2~4 41CB24. .;.;1ti41 
PALLA ill UM o.~o3~ ~eT9B3 5.954 278065. '-1.42 
SiLVER 0.5291 J.b306 9.•155 168420. ~o.~q 
CADMiuj.! o.~741 1.~225 2~303 34330. -0.79 
INDIUM Oe6100 3.,0626 3.321 82442. -1~03 
TIN+2 0.5972 3.8217 6el86 1.0~694. =-o;.86 
TIN+4 o. 9785 ia211. 3.223 81590. -1~04 
ANT I MGNY 0.5752 3.;3227 2e339 77566. ..;l.h 
TEllURIUM 0.6012 2~;735 1.444 43699. -1.13 
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TA8l E-111- 96 

SOLVENT..;CESIUM 

SOLUTE RACIUS ENERGY MOTT HllDE8UND ELECTRONEGATIVITY 
ELE.,ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

R4RIUM 0.8187 Ze2558 31.280 15330. -IJ.14 
LANTHANUM 0.6813 5.4671 48.106 11~811. -0.33 
CEitiU14+3 0.6759 5.9236 54.434 14C386e -0.33 
CERIUM+'+ 0.6122 5.qz36 20.234 192313. -0.64 
PRASEODYMIUM 0.6694 4e7288 39.966 107732. -0.34 
NEOCYMI UM 0.6672 4.1030 32.518 89928. -0.34 
PROfoiETHIUM Oe6624 3.3970 24.810 7C876. -0.35 
SAMARIUM 0.6598 2.6168 u. 504 49155. -0.35 
EUROP IUM+2 0.7473 Ze2558 26.645 23373. -1).19 
EUROPIUIII+3 0.6581t Ze2558 u. 706 3Cj589. -0.36 
GADOLINIUM 0.6595 5.0823 39.034 124418. -0.37 
TERBI Ufl! 0.6529 4e9873 31.747 125566. -0.38 
OYSPROS I UM 0.6499 1•r192 25.266 aeooz. -0.39 
HOUHUM Oe61t70 3e8057 24.868 9C212e -0.39 
ERBIUM Oe6437 3e9544 25.639 9H38. -0.40 
THULIUIII 0.6397 3.0945 17.887 7C529. -0.41 
YTTERBIUM+2 o. 7100 2.0276 18.930 2lt285. -0.23 
YTTERBI UM+3 0.6375 2.0276 9.177 38166. -0.42 
LUTETIUM 0.6353 5eU25 36.233 152820. -0.43 
HAF~I Ufol 0.5785 7.7229 42.073 316411. -0.57 
TANTALUM 0.5372 9.9151 39.632 529063. -0.76 
TUNGSTEN o. 5156 10.6794 n. 211 651508. -1.28 
RHENIUM 0.5035 9. 8832 u. 753 61t4059. -1.29 
OSII'IIUM 0.4954 9e9894 17.272 684118. -1.31 
IRIDIUM Oelt969 e.~t41t8 13.117 56(645. -1.36 
PLATINUM 0.5079 7.1656 9.722 434328. -1.39 
GOLD 0.5280 4.6497 8.047 22c;e21. -1.11 
foiERCURY 0.5837 Oe7781 Ce405 1C336. -0.99 
TtiALLIU!Iol 0.6283 2e2951 1.803 48803. -1.07 
LEAD 0.6408 2e481t1 1.658 5C882e -1.14 
BISMUTH 0.6185 2.6513 1.698 4f030. -1.07 
POLONIUM Oe61t96 1.8312 1.049 23487. -0.96 
FRANCIUM 1e0253 0.9607 -124.856 41. -o.oz 
RADIUM 0.8400 2eZ293 23.145 13201. -0.15 
ACTINIUM 0.6877 5. 5 202 61.869 121177. ~o.2q 

THOR I Ufol 0.658" 7.2505 27.107 lq7218. -0.56 
PRO TACT Jt-.IUM 0.5951t 7.0064 14.997 251055. -0.85 
URAI';IU!Iol 0.5650 6e6348 9elt57 26Cj875. -1.11 
NEPTUNIUM o.s595 5.9979 8.709 239809. -1.09 
PLUTCNIUM+4.76 0.6005 4. 8726 10 .. 76ft 16C054. -0.80 
PLUTCNIUM+5 0.5829 4. 8726 9.127 203323. -0.98 
AMERICIUM 0.6335 3e5032 9.956 86617. -0.61 

,• 
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TA~£~111- 97 

S·OLVENT~BAR IUM . 

G~RDY-THOMAS ATOfill C ATOM{C HEAT CF .. 
ELECTRO~EGATIVITY RADIUS VOLUME SUBLI MA 11 CN 

Oe930 2.2360 ~~. 080 42 500. 

SOLUTE RACIUS ENERGY MOTT HILDEBR~NO fLE~TRONEGATIVITY 
ELEI!!ENT RATIO RATIO NUMBER FAPOR .01 FFEREN~E 

HYDROGEN o. 3484 1. Z256 llolt05 425399. -1.27 
liTH I U,_ Oe6986 0.9078 486.863 112,7~ -0.03 
BERYLLIUM o. 5045 1.8329 22.i43 185011. -0.60 
BORON Oe4U4 3el176 .1!5. 226 41e31t3. -1.09 
C4RAON o. 3918 4.0~U 12.-467 75!5684. -1.62 
Nl TROGEN o.3690 2.6!565 · 8 •. 6l1 877878. ~2.10 
OXYGEN 0.4012 1e't009 2.042 302611. ~2.53 
SODIUM o. 8547 Oe6099 -1~8.714 s. ~9.02 

-. 

MAGNESIUM Oe1165 o.an~ 3.060 '7542. -0.30 
ALUMINUM Oe6404 1.8235 8.788 7113~. -0~59 
SILICON o.5912 2.5506 4.991 94409. -6.90 
PHOSPHOROUS 0~5550 1. 7118 3.844 122530. .... 1.17 
SULFUR o. 5590 ie5624 1e697 98874. ~1.58 
POTASSIUM 1e0626 o.5os4 24.317 5734. o•oq 
CALCIUM Q~ 1!828 0.9929 1.417 1457 •. . ~0~09 
~CANfHUM 0.7339 2. i412 18~094 52306. -0.35 
Tl TANIUI" o. 6'538 2.6~18 13.783 10C869e' -0.56 
.VANADIUM 0.6020 2.8894 15.281 11883~. ":'Cell 
CHROMIUM 0.5733 2.2353 4.319 14~425. ,-1~22 
MANGANESE+5 0~5845 1e58U 3.832 87196. ~0.99 

MANGA~ESE+7 o.5608 · 1e5812 2.481 9~374. -i.3i 
IRON Oe5698 2.3529 8.ou 161t42.5. ~o.94 
COBALT 0.5599 2.4024 7.994 181876. -0.99 
NICI<EL 0.5572 2.~tl88 8.051 186849. -1~00 
COPPER Oe5716 1.9082 6. 593 121621. ~.0.89 

ZINC· 0~6234 0~7318 1.090 . 145 iu. ,.,0.73 
GAll I U~ Oe6051 1~5341 2.i22 41116. -0~87 
GER,..ANIUM 0.6163 2el059 2~645 5e583. -0.97 
ARSENIC 0.6109 0~6824 Oe1!Z2 it928. :-1.15 
SEL~NIU"' 0.6315 1.1624 0.210 12512· ~1..53 
RU~JDIUM 1.1386 Oe4682 47.108 ~991. 0.09 
STRONTIUfil Oe9620 OeiJ494 -zo.291 22. -0~05 
VTTRI Uf! 0.7929 2.3435 30o024 4343~. ~0.25 
ZIRCCNiUM Oe·1l65 3e'\353 31.354 122733. -o.it1 
NIOBIUM 0.6565 ltell76 28.504 214752. -0.57 
foiOLYBDENUM Oe6261 3e7059 6.909 211i295. -i.l7 
TECHNETIUM Oe6105 3~7~00 7.517 242554~ -1.18 
ftUTHENIUM 0.5988 3e61t24 1.650 2sioc~. 'J'le19 
RHODIUI'i 0.6015 3eU41 5.399 201983. -1.27 
PALLADIUM o.6U4 2~ 1271 2e890 1~6962. -1.28 
SfLVER Oe6462 1.6094 /te238 56170. ~0.75 
cao.-r uM Oe70U 0~~306 Q~255 3676. ~0.65· 
INDIUM o. 74.51 1. 3576 1.021 1~843. -Q.a~ 
TIN+2 0.7294 1.6941 2e385 21i7C7. ....o.12 
TIN+4 Oel066 i~·941 :o.9?6 1 ~415. -0.90 
ANTifiiONY 0.7026 1~4729 c.~n 17907. -1.05 
TElLURIUM 0.134~ ~.0965 0.213 5999. -0.99 
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iABl E- Ill- 98 

SOL VENT-SARI UM 

SOLUTE RACIUS ENERGY MO TT HILDEBRAND ELECTRONEGATIVITY 
ELEifi'ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1e22i4 0.4433 31.280 15330. 0.14 
LANTHANUM o. 8394 2.4235 42.495 3 ~460. -0.19 
CERIUM+3 0.8256 2.6259 50.644 44694. -0.19 
CERIUM+4 0.7478 2.6259 u. 651 6e362. -0.50 
PRASEODYMIUM 0.8115 2.0962 31.442 3Cl'i4e •0.20 
NEODYMIUM 0.8148 1.8188 22.470 22756. -0.20 
PROifi'E TH I Ulol Oe8090 1.5059 14.009 1 ~3C3. -0.21 
SAMARIU"' 0.~059 1el600 6.117 1712. -0.21 

.EURCPIUiol+2 0.9128 1.0000 -6.608 811. -0.05 
EUROPIUM+) Oe8041 1.0000 3. 203 lt833. -0.22 
GADCLINIUM 0.8055 2.2529 29.725 37453. -0.23 
TER~I Ulol Oo7974 2.2108 28.135 37943. -C.24 
OYSPRUS IUM 0.7938 1.6753 He 914 22005. -0.25 
HOllfi'IUM 0.7903 1.6871 14.591 229C1. -0.25 
ERBIUM 0.7862 1e7529 15.402 25573. -0.26 
THUll Ul" Oe7BU 1.3718 8.356 15239. -0.27 
YTTERBIU"1+2 0.8672 0.8988 -0.673 1v67. -!).09 
YTTERBIUM+) 0.1786 0.8988 1.862 4511. -0.28 
LUTETIUIII 0.7759 2.4038 25.958 50154. -0.29 
HAFNIUIII 0.7066 3.4235 29.841 128426. -0.43 
TANTALUI'l 0.6561 4.1953 26.403 235238. -0.62 
TUNGSTEN 0.6297 4. 7341 9.881 297320. ·1.14 
RHE~IUI" 0.6149 4.3812 9.539 2921C2. -1.15 
OSMIUM 0.6051 4.4282 9.862 312511. -1.17 
IRIDIUiol 0.6069 3.7435 7.198 24€230. -1.22 
PLAT[ NUIII 0.6203 3. 1 765 5.086 184456. -1.25 
GOLC 0.6449 2.0612 3.843 84564. -0.97 
I'!ERCURY o. 7129 Oe3449 -0.069 35. -0.85 
THAll tUM 0 .. 7674 1o0174 o. 327 1714. -0.93 
LEAD o. 7826 1.1012 0.310 €340. -1.00 
l\ISIIIUTH 0.7554 1.1753 0.275 ~670. -0.93 
POLONIUiol 0.7934 0.9118 -0.013 qcn. -0.82 
FRANCIUM 1. 2522 0.4259 48.581 17324. 1).12 
RADIUM 1.0259 0.9882 -481.766 81. -0.01 
AC Tl N IUIII .:1.8399 z. 4471 67.212 36065. -J.15 
THORIUM 0.8041 3.2141 17.258 '71:H6. -0.\2 
PROTACTINIUpol 0.7272 3.1059 8.206 9~579. -0.71 
URA~IU" 0.6901 2.9412 lt.790 105112. -0.97 
I'IEPTUNtUI'4 0.6834 2.6588 ... 287 qc409. -0.95 
PI.IJTONIUM+4. 76 \»9H3:S 2e1600 5.174 5~165. -0.66 
PLUTONIU114+5 o. 7120 2.1600 4.39! 72668. -o.e.-. 
AMER.I Cl UM o. 7737 1.5529 3. qe1 21470. -0.47 
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T A.Bl. e~ 1 rr-. ~99 

SOL V EN T""LAN THANUM 

·. 
GCROY-THOI"AS ATOPfiC ATOMIC HEAT.tF 

ELECTRO~EGATIVITY RADIUS VOLUME SI.J8LI MA II ON 
1.117 1o 8770 · 22.530 l0301)C. 

. r·.:-. 

SOLUTE RACIUS . ENE~GY MOTT HILDEBRAND ·E LE CTRONEGAJ hI TV 
.ELE,..ENT RATIO .. RATIO NI.JMB~R ·FACTOR Dl FFERE~N~E· 

·. ~ 

HYDROGEN o.uso ·: o·~ 5057 5~574 151960. -1.08 
LITHIUM 0.8322 .. :0.3746 3.334 : ·'3088. 0.16 
HERVLLI UM .. 0.6010 ·0.7563 u. 66~ 47063. -O.ltl 
BORON Oo't901 1.2864 8.003 1516 70. -0.90 
CARBCN Oolt667 ,, 1.6592 6,;695 3U247. -1.43 
Nt TROGEN 0~4395 1o096l ·lt.-lt37 .c 31' 5655. -1.91 
OXYGEN Oo't779 0.5781 0~755 96738. ..... 2.34 
SODIUM 1.0181 . 0~2517 41.274 . 27736. 0.17 
I'!'AGNESIU,... 0.8535 0.31+56 ~'t.275 .. ·5396. . .. -0.11 
ALUI"I ~U"' 0.7629 ,0.7524 1olt93 ... · e1 82. -o.~o 
Sl Ll CON 0.7043 '1.0524 .. o. 986 . ·12756. ... 0.71 
PHOSPHO~OUS o. 6612 o. 7311 Oe985 ·23148. -!).98 
SUlFUR o. 6660 q.6"4 7 0.313 ·1!!205. -1.~9 
POTASSIUM 1o2658 . o.zoe~ 39o9i6 71819. 0.28 
CALCIUM lo0517 Ooit097 · 79;,2it6 · c:·te386o 

., 
0.10 

SCANDiUP! o;8H3 .. Oo8835 1. 226 "194!3. -0.16 
TiTANIUI" o. 7789 . i. 0942 4o236 .:··14782. ' .-0.37 
VANAOIUI" 0.7171 . l..t922 6~833 ~~291t~ -·J .• 52 
CHRCMIUI" 0.6830 .o~"J223 1.288 ... _. 

32880. -1.03 
MAN~ANESE+S o. 6963 .. 0.6524 .o. 705 : 11681. -:>.89 
Mf!NGANESE+7 0.6681 Oo6524 o.·487 .. 15352. -1.12 
IRON o. 6787 0~9709 .z.e69 "31!699. -o.is 
COBALT 0.6670 ··Oo?913 2.994 .. 457'06. ..,o.ep 
NICKEL 0.6638 0.-9981 '3.054 47134~ -o.e~ 
COPPER 0.6809 o.7871t 1. 890 22726. -0.7C 
ZINC 0.7427 0.3019 0.029 1389. -0.54 
GALLIUM 0.72!)8 .0.6330 -0.039 ·768. -0.68 
GER "'ANIIJM' Oo731t2 0.8689 0~145 32it2o -o.te 
ARSENIC 0.7278 .. 0.2816 0.287 7J2Go -0.96 
SELENIU!Iol 0.7523 0.4796 0.048 3182. -1.34 
RUBIDIUpo~ 1o 3564 Ool932 52~ 16 i' 931t95o Oo28 
STRCNTiUM 1e1460 0.3505 77~127 34571t. 0.11t 
YTTRIUM Oo9446 ·.0.9670 ·8.582 4eo. ..:o.-66 · 
ZI.~CONIUM 0.8535 · 1o4175 17.855 21668. -,0.22 
IIIlO~ lUI" 0.7821 1o6990 17.197 5Cj058. -0.38 
MOLY~DENUP! 0.7459 1 • .5291 2.692 61182. -0 .• 98 
TECHNETIUM 0.7272 1 .. 5350 3.088 71413. -Q.99 
RUTHENIUM. o. 7134 1~5029 3o1B9 751~6~ -1.00 
RtlOOI UM o. 7166 1o2932. 1.9~8 53879. -1.08 
P~LLAOI U.M 0.7331 0.8777 o.588 174C2. -\ ~0·9 
SILVER Ool698 Oo6641 0.276 3212. -,o .• 56 
CAOI'!IUM Oo8l54 0~2602 1.532 8763. -0.46 
INDIUM 0.8876 0.5602 -0~021 951. T.0o70 
Tf N+2 0.8689 Qob990 -o.n8 26. -0.53 
TIN+4 o. 8411J Oe6990 Oo031 1550. -o.i1 
ANTIMONY o.837P 0~6078 0.026 1644. -o.86 
TE~lURJ UM o. 87,~ 0.! 4524 .0.492 f!~Cite ... p·.~o 
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TABlE• I 11-100 

SOL V EN T•l AN THAN UM 

SOLUTE RADIUS E114t:RGY MOTT HILOEBRANO ELECTRONEGATIVITY 
ElEI'IENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

CESIUM 1.4550 Ool829 48.106 119811. 0.33 
AARIUM 1.1913 Oolf126 lt2.495 3 5460. 0.1 q 
CERIUM+3 0.9835 1o 0835 -888.009 It 55. -0.01 
CER llJM+4 0.8908 1eCI835 1.681 4!991. -0.31 
PRASEODYMIUM 0.9739 0.8650 -279.39-\ 103. -0.01 
NEOCYMIUM 0.9707 o. 7505 -·U.U9 872. -0~02 
PROII'ETHIUM Oo9638 Oe6211t 136.7H 2719. -o.oz 
SAMAR IU"' 0.9600 Oolf786 310.625 6808. -0.03 
EURCPilJM+2 1.0871t o.lf126 lt8.232 22068. 1).14 
EURCPIUJ11+3 0.9579 0.4126 297.218 'i588. -0.03 
GADOLINIUM 0.9595 o.q296 -26.465 61t. -O.Oit 
TERBIUfoil 0.9499 0.9122 -18.251 98. -1).05 
DYSPROSIUM 0.9457 Oo6913 -lt.093 '64. -0.06 
HOLII'IUJII 0.9414 Oo6961 -4.746 7C1. -0.07 
ERBIUM 0.9366 ;).7233 -6.483 351. -o.o8 
THUll UJII o. 9307 o. 5660 7. 768 2426. -o.o8 
YTTER81UM+2 1. 0330 0.3709 82.409 19073. 0.10 
YTTER 81 UM+3 0.9275 0.3109 42.883 <;381. -0.09 
LUTETIUM Oo9243 o. 9918 0.672 1344. -0.10 
HAFN I U" Oe8itl8 1e4l26 16e6Zit 23829. -0.24 
TANTALUM 0.7816 1o8l36 ". 461t 68049. -0.43 
TUNGSTEN 0.7501 1.'534 lto51t6 96409. -J.95 
RHEI\1 U" 0.7326 1.~078 4.336 93913. -0.96 
OSMIUM o. 7208 le8272 4.586 11)3374. -0.98 
IRIDIUJII 0.7230 le 541t7 Zo956 73936. -1.03 
PLATINU" o. 7389 le3107 1.739 4flt94. -1.06 
GOLC 0.7682 0.8 505 0.638 1 czce. -0.78 
I"ERCURY o. 8492 Ool423 2. 141 2zecn. -0.66 
THALL lUI" o.911t2 Oe4198 Co385 f090. -0.74 
LEAD 0.9323 o. 4544 0.309 5897. -o.81 
AIS,.UTH o. 8998 Oo4850 0.543 €1C3o -0.74 
POLONIU"' 0.9451 a. 3350 1.849 U!278o -0.63 
FRANCIU"' loit9l7 0.1757 58.577 · 12€5Cl. 0.31 
RADIUM 1.2222 o.~to78 54.267 4C397. 0.18 
At Tl N IU"' 1.0005 1e0097 -37.708 2. 0.04 
THOR I U"' o.q579 le326Z 3.091 5062. -0.23 
PROTACT INI U"' 0.8663 .1.2816 1.839 12794. -0.52 
URA~IU"' 0.8221 1oZ136 ·1.040 15896. -0.78 
NEP fUNI UM 0.8141 1.0971 c.756 11340. -0.76 
PLUTON I UM+4o 76 o. 8737 o.eCJt3 o.n3 2086. -0.47 
PLUTC"41UM+5 0.8482 0.8913 o.ss7 6666. -0.65 
AMERICIUM o. 9217 Oe6408 -0.191t 835. -o.za 

U3 



TABL E-fll-lOl ' 

SO.LVEtH-CER JuM+3 · 

.. 
'· ·:: .. 

GCRDY•THO~AS ATOMIC .. ATOMIC tiE'A T' CF 
ELECTROI\E.GAT IV lTV RADIUS VOLUME SUB Ll ~~ TJ ON 

lo1Z3 1. 846,0 ".:. 21o43:o· ' 1U60Cl~ 

SOLUTE RACIUS ENERGY MO·TT HilDEBRAND ELECTRONEGAT)~tTY 
fLE~ENT RAT 10 ·RATIO NUMBE.R ·FACTOR . :oiFFEREN.CE . 

HYDROGEN ! 
•· 0.4220 -0.4668 ·4 .• 941 -133511. I' • -1.08 

LITHIU" 0.8462 o·.3457 6;.891· 5414. 1).16· 
BERYLLIUM Oo6lll 0~'6980· 9. 749. 38431. -0.41 
II OR ON 0.4984 1.1873 7.;118 . .'133269. -0.90 
CARBON O.lth5 1. 53'14 6.093· 28'7303. -1.43 
NITROGEN 0.4469 ..... 1•0116 4·.045 '· 34C371 •. 

,•' ,. •1.91. 
OXYGEN Oeli859 ·o.s335 o·.6S1 . 83163. 

., 
-~.34 

SOD I U~ 1.0352 OaZ323 48.501: .. 346'65. 0.17 
MAGNESIUM Oo8678 0•·3190 27.189 . 'E!311. ·' -0.11 
AlUM I NU~ 0.7757 0.694.4 0~761 3958. -0.40' 
SILICON o.nu ~.,7i3 Oo639 .. 8558.- ..:o.Ti · 
PHOSPHOROUS 0.6723 . 0.61~1 . a·~ 740 :: . 17484 • -0.;98 
SULFUR 0.6171 . : 0.·5950 0.217· . iCHS • ~i.39 
POTASSIUM 1e2871 Oelii25 45.573 85358. o.z8 
CALCJU~ 1e0693 Oe3781 94.931 '24417. oao 
S~ANOIU" o. 8889 -· 0.;'8154 -1.084 . 576. -0.16 
H TANJU~ .o. 7920 . 1•0099 2.902 1C2C6. -0.37 
VANADIUM 0.7291 . 1.l004 5.609 3'5766 • -o.sz 
CHRCMIUM 0.6945 · · Oe85l3 1.013 "25832. -1.03 
MANGANESE+5 o. 708C •. o. 6022 Oo45l '788'7. ~o. a·o 
MANGANESE+7 0.6793 0~6022 Oe338 1 09'i 7. -1.12 
I ROlli 0.69.01 ' ih896'1 2. 311 ' 3'1:923. -0.-75 
COBALT 0~6.782 0.9149 2.453 3 7120• -o.8o 
NICKEL 0.6750 .· 0.9211 2. 512 "3E!921. -0.81 
COPPER 0.6923 0.7267 ·1.419 '17093. .·. -0.;70 
liNC 0.7551 Ool181 0.266' ' 2961. -0.54 
GALLIUM 0.7329 0~5842 -0~106 .. '"76. ~o.6·B 

GER~ANIUM 0.7465 '0.8020 0~013 '1370. -o·. 1a 
ARSENIC Oe7400 0.-2599 0;.447 lC627o •0.96 
SELENI'U~ 0.7649 ··o.~427 0.10'9 5686. -1.34 
RUBIDIUM 1ol792 0.1783 59.017 . 11C187. o.i8 
STRONTIUI'I 1.1652 Q.3235 89e270 4·3288. Oollt 
'YTTiqU~ 0.9605 0.8925 -17.710 1. .;.0.05 
ZIRCONIUM Oe8678 1.;3082 13.479 l5829. -o.z2 ;. 

NIOBIUM 0.7952 lit5681 14.498 487lll. ""0.;.38 
MOL v·BDE NUM 0.7584 1.4113 2.250 5cno. -0•9·8· 
TECHNET.IUM 0.7394 1olfl67 z. 615• 5'9944. -0.;.9ci 
RUTHENIUM 0.7254 ie381l 2. 712 6]354. .:1·• 00 
RHOOIU"' 0.7286 lol935 1.610 4426 a. -1.0'8 
PALLADIUM 0.7454 o.noo 0.416 12516. -1.09 
SILVER o.1e2a 0.6129 0.031 1414. ~-.).56 

CAO,..IUM 0.8494 o.z4o1 2. 312 12328. -o.ttt? 
INDIUM Oo9025 o.;Sl10 C.l17 2500. -0.70 
TJN+2 Oo8835 0.6452 -0.090 613 .• •0.;5·3 
TIN+4 0.8559' Oii6452 0.206 3567. •O·~ti 
ANT I MONY 0.8510 Oe 5609 0.144 3630. -~.86 
TELLURIUM 0.8895 0~4176 0.773 12510• -o. 8•0 
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UBlE-iii-102 

SOLVENT-CER IUM+3 

SOLUTE RACIUS ENERGY MOlT HILDEBRAND E LE CTRONEGA TI VI TV 
ELEfiiENT RATIO RUIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.4794 0.1688 54.434 14C386. 0.33 .. BARIUM 1.2113 11.1808 50.644 44694. 0.19 
LANTHANUM 1.0168 0.9229 -888.009 455. o.o1 
PIUSEOOYMI UM o. 9'i02 0.791) -207.553 958. -0.01 
NEOCYMIUM 0.9870 0.6927 468.703 2500. -0.01 
PRO,.ETHIUM .0.9800 o. 5735 681.469 ~215. -0.02 
SAMARIUM 0.9762 0.4418 827.747 1 C43l. -0.02 
EURCPIUM+2 1.1056 0.3808 58.605 28827. 0.14 
EUROPIU(III+3 0.9740 o. 3808 647.965 13758. -0.03 
GADCll N I UM Oe9756 o.e5eo -!2. 572 164. -0.04 
TERBIUfll 0.9659 o. 8419 -23.039 116. -0.05 
DYSPROSIUM 0.9615 0.&380 19.361 2446. -o.cs 
HOL"'IUI'I 0.9572 o. 6425 11.327 2164. -0.06 
fRBIUM 0.9523 o. 6676 2.864 1507. -0.07 
THULIUM 0.9464 o.,224 25.925 4737. -o.oe 
YTTERBIUM+2 1.0504 0.3423 97.647 25J81. 0.10 
YTTERBI UM+3 0.9431 0 • .3423 73.232 13393. -0.09 
LUTETIUI" 0.9399 0.9154 -4.692 256. -0.09 
HAFIIiiUM 0.8559 1.3038 12.134 17686. -0.24 
UNTALIJM 0.7947 1.6738 13.218 56766. -0.43 
TUNGSTEN 0.7627 1.8029 3.931 82496. -0.95 
RHENIUI" o.71t49 1a6685 3. 745 8.:275. -1).96 
llSMIUM 0.7329 1.6864 3.985 8E9C8. -0.98 
IRIOIUI'I 0.7351 1.4256 2.509 62222. -1.03 
PLATINUJII 0.7514 1.2097 1eltl6 37662. -1.06 
GOLD o. 7811 0.7849 0.388 f5Cj7. -0.78 
~ERCURY 0.8635 Oa1311t 2.722 2E285. -1).66 
THALLI U"' 0.9296 0.3875 0.655 Cj3Cj9. -0.74 
LEAD 0.9480 Oaltl94 0.535 c;22•J. -0.81 
BISfiiUTH 0.9150 0.4476 o. 869 12082. -0.74 
POLONIUfll 0.9610 Oe3C9l 2.514 2~983. -0.63 
FRA~CIUI" 1.5168 o. lf22 65.994 15C284. 0.31 
RADIUM 1.2427 0.3763 63.826 5C482e 0.18 
AC Tl N IU"' 1.0173 0.9319 -18.566 401. 0.04 
THOR I Ul" o. 9140 1.2240 1.064 21t 56. -0.23 
PROTACT lfllJUM o.eeoe l. 1828 1.180 e467. -·J.52 
URA~ru.- o. 8359 le 1201 0.709 11067. -0.78 
NEPTUNIUM 0.8217 le0125 C.469 1383. -0.76 
PLUTCNilJI"+4e76 0.8884 0.8226 -0.101 654. -0.47 
PLUTCNIUM+5 0.8624 Oe8226 0.271 38C9. -0.65 
AMERICIUM 0.9312 o.S9i4 0.661 2362. -o.2e 
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TABL E-111-10~ 

SOLVENT-CER I_UM~It 

GCROY -THOMAS ATOMIC ATOMIC. HEAT CF 
·ELECTRO~EGATIViTY RADIUS VOLUME SUBLIMA'TICN 

1.430 1.6120. 15.920 111600. 

SOLUTE RACIUS ·:.·ENERGY MOTT HILOEB~ANO ·· ELECTRONEGATI VI tv· 
FLEIIIENT RATIO R.AT I 0 NUMBER FACTOR . . . Dl FF ER ENCE .. 

HYDROGEN Oolt659 Oo4668 5.832 80935. -0.77 
ll THI UM 0.931t2' Oo31t5l 2'. 203 12415. Oolt7 
HERYLLIUM 0.671t6 o.-6980 76.246 U715o -0.10 
BORCN 0.5502 1.1873 10.108 82328. -0.59 
CARBCN o.s239 ·1.5314 6.557 14C854. -1.12 
NITROGEN Oeit934 1·.0U6 3~808 2U010. -1.60 
OXYGEN o. 5365 0.5335 C.481 lt7479o -2.03 
SODIUM 1. 1429 o. 2323 9.388 51()73. Oe48 
MAGNESIUM 0.9581 ·o·.319·o 16.6<h · H588. 0.20 
ALUIIIINUM o. 8.565 o·~:6944 -5.095 21tl. -0.09 
Sl L-ICON o. 7901 o.97U 0.139 1706. •o .. tto 
PHOSPHOROUS o.J4Z2 o. 671t7 o.tt99 : f361. -0.67 
SULFUR 0.1416 0'.5950 0.065 2951. -1.08 
POTASSIUM 1eit2ll ·0.1925 14.596 '118355. 0.59 
CALCIUM 1.1806 Oo·3781 10 .o 11 3Cj997. 0.41 
SCAI';OIUM 0.;9815 0 o8151t ~1.245 546. 0.15 
TITANIUM Oe874it 1.0099 Ho702 2413. -0.06 
VANADIUM Oo8050 l.·1004 15.56i 17017. -0.2-1 
CHROMIUM ·o. 7661 o. 8 513 · o.824 ·11()48. -0.72 
MANGANESE+5 o. 7817 ·0'.·6022 ci'.o80 1633. •0•49 
.MANGANESE+? 0.7500 o.-6022 o.uo 30C3o -0.81 
IRON o. 7620 o·. 8961 2.891 14098. -0.44 
COBALT 0.1488 Oo911t9 3.'02·2 17926. .-0.49 
NICKEL o.7tt52 0'.9211 3. 098 19054~ -o.so 
COPPER Oo764lt 0.7267 1olt04 6116. -0.39 
ZINC 0.8337 0.2787 5 .. 695 8!'39. -·J.23 
GALLIUM o. 8092 Oo58lt2 0.012 1231. •0.37 
GERMANIUM 0.8242 o.8o20 -0 •. 213' uo. -O.lt7 
ARSENIC o. 81:70 o.-2599 1. 844' 19156. -0.65 
SELENIUM Oo8lt45 o. 4427 0.503 135C3. -1.03 
RUBIDIUP' 1.5227 0.178) 18.731 151550. 0.59 
STRCNTI UM 1o 2865 O'o3235 13.687 651C4. 0.45 
YTTRIUM 1.0604 Oe8925 0.704' 2231~ 0.25 
il RCONI U1'4 0.9581 1-.;3082 20 .• 520 5025. o.oq 
~IOBIUM 0.8780 !'.5681 212.3i5 25183. -6.07 
MOLYBDENUM 0.8373 1elt113 2.450 26549• •0.67 
TECHNETIUM 0.8164 i.4167 2.952 32671. -0.68 
RUTHENIUM o.aoo8 i.38Tl 3.075 34948. -0.69 
RHODIUM 0.8044 1.1935 1. 551 224C1. -o.77 
PALLADIUM 0.8230 oa1oo 0.176 3658. -0.78 
SILVER 0.86<\2 0.6129 -c~7e7 59. -o.2 5 
CAD .. IUM 0.9318 0.2401 JSo630 21235. -0.15 
INDIUM 0.9964 0.5170 z.oeo e489. -o.3q 

. TIN+2 0.9755· 0•6452 3.234 li8C2. -0.22 

. TIN+4. 0.9450 Oeblt52 2o669 11040. -0.40 
ANTI IIICNY Oe939~ Oe5609 1.370 1C746. -0.55 
TELLURIUM 0.9821 Oeltl76 4.043 23576• -o.4q 
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.TABL E-lll-104 

SOLVENT-CERIUM+4 

SOLUTE RAC I US ENERGY MUTT HILDEBRAND ELECTRONEGATIVITY 
FLE,..ENT RAT In RATIO NUMBER FACTOR DIFFERENCE 

CESIU~ 1.6334 0.1688 20.234 192313. J.6lt 
HARIUM 1.3313 0.3808 1lo651 6@362. 0.50 
LANTHANUM 1.1226 0.9229 lobB1 49«Ho 0.31 
PRASE.OOYMIUM 1.0933 0. 7983 2. 388 H47. 0.30 
NEOCYMI UM 1.0897 Oo6927 3.973 «;219. Oo30 
PRO~E TH IUM 1.0819 0.5735 6.325 13544. o.29 
SAM·ARIU,.. ·l.C718 Oo4418 10.442 2C751. o.29 
EUROPlUM+2 1.2207 0.3808 9.642 4t2l7. ?.45 
EURCPIU~+3 1o0754 0.3808 13.346 24917. 0.2 8 
:iAOCLINIU~ 1.0772 o.8s8o 1.494 37C4. \).27 
TERBI Ulll 1.0664 0.8419 1.412 3428. 0.26 
DYSPROSIUM 1o0616 Oo6380 5.176 1!893. o.2s· 
~OL~IU~ 1oll568 Oo6425 5. 129 8349. 0.25 
ERBIUM 1.0514 o. 6676 lto489 70!!5. 0.24 
THULIUM 1e04~9 0.5224 9. 226 12447. 0.23 
YTTER!!IUM+2 1.1597 Oe31t23 10.096 4C328. 0.41 
YTTERRIUM+3 1.0413 0.3423 2C.073 240C5. 0.22 
LUTET lUll' 1. 0377 Oe9154 -C.121 1064. 0.21 
HAF"<IUII' 0.9450 1.3038 42.915 6041. 0.07 
TANTALUM C.B174 1.6738 86.295 3C512o -0.12 
TUNGSTEN Oo8421 1o8029 4.959 48035. -0.64 
PHEI\IU'" ·0.8224 1o6685 "· 64 7 4t470. -1).65 
OSMIUM 0.8092 1.6864 4.947 524C5. -0.67 
I RIC I UJII 0.8116 1.4256 2.761 34194. -0.72 
PLAT( NUJII 0.8295 1.2097 1.309 1 1!168. -0.15 
GOLO o.8621t 0.7849 -0.033 1025. -0.41 
JIIERCURY o. 9533 0.1314 13.650 3«;751. -0.35 
THALL IUJII 1.0263 0.3815 ltoll2 11!724. -0.43 
LEAC 1.0467 Oo4194 3.045 11!745. -o.~o 

IH Sii'UTH 1.0102 .1).4476 5.174 23253. -0.43 
POLCN Ill"' 1.0610 0.3091 15.686 38232. -0.32 
FRAI\C IUJII 1e6746 0.1622 23.044 205461. 0.62 
RADIUM 1. 3720 0.3763 13.571 7B28o Jo49 
AC Tl NIU~ 1. 1232 0.9319 1.285 lt821o 0.35 
THOR I Ufo' 1o0754 1.2240 -e.o2e 7. o.oa 
PROTACTINIUII' 0.9725 1. 1828 Co3oft6 151t4o -:>.21 
IJRANIU~o1 0.9228 lo120l c. 304 2H3. -0.47 
NEPTUI\IIU~ 0.9139 1.0125 c.oo3 1206. -o.tt5 
PLUTCNIUflll-0 0~ 9809 o. 8226 -1.205 oft8lo -0.16 
PLUTC~I UM-A 0.9522 Oo822b -c. 382 173. -0.34 
AMERICIUM 1•0H7 Oo5914 )5Jo9'H (]5 3'lo OoOJ 
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TAI!l·E-111-·105 .. · · 

SOLV·EN't~PRASEOOYM IUM 

. ., :._: . ~ ·•:-
.,_.:-. ,_ 

" 

GC ROY •THOMAS AHJ41C.-..c-:. ATOMIC .. : ·. HEA T·"CF<' ,- -~ : ·~ 

ELECTRONEGATIVITY RADIUS VOLUME SUB LI ~A Tl CN 
1.130 1.828Q ..... 20. 810 .. 89.0.9Ci .. " .. 

" 
. . 

" 
... • 

t -,-./. -:·;; 
'· 

SOLUTE RACIUS ·E,.,E:-RGY MOf.T.~ HILDE8.RANO .. .. ·ElECTRONEGAT.l VJ::TY · .. :. 
ELE ~ENT RATIO uno NUM~ER .. FACTOR ,. ; . ·,01 F FERENCE 

" .. . .. ' ... 
HYDROGEN .O.It261 0.5847 5.·~11 : 1'.46680. -~- .· . ~ .. -1.07 ·. ·'''"' 
LITHIU~ o.8s45 .... Oe4330 1;,28.0.:: ':•· ... 2045. '" 0.17: "' '· 
BERYLLIUM Oo611l .. 0.87/tlt' 12.5/tQ ~:.47~61. .. ;.. ·.:- -0.40 ·::.'· 
BORCN o. 5033 i.4.873 8.,031 -1.47881. -0.89 
CARBON 0.4792 1.9183 ,6 . .-:5/tlt 3()5476. . . . .: . ,. ~. ,..1.42 
NITROGEN 0.4513 l·~2673 /to286· ·3.51.976. .-.. : -1.90 '': 

OXYGEN o. 4907 ·0~6683 c.-746 91t6C.7. 
" 

-2.33 
SODIUM loOit54 o•?909 29.Jl9 '' 2 ~~':12· 0.18 .. . . 
MAGNESil)M 0.8764 ·0.-39~.6 11.820 . :391·.8. . ; ~ . : ' -0.10 
ALU"'I NUM Oo7834 0.8699 1.904 . 78.71. -o.3c:i ·· 
SILICCN 0.7232 ... 1.2167 le.l't:J.. l4fso. -0.70 
PHOSPHORous· 0.678.9 .. 0.8452 t.06Z... ·. ·:21t.2.21t. -~ ~ . -0.97 '!·. 

SULFUR Oo6838 0.7453 O.t344· ·16311. .-1.3B 
POTASSIUM 1.2998 . ,Q.Zttll 32.:·131 .. 63.505 • .:-J: .. 0 .• 29 '·. 

CALCit,JM 1.0799 ,"0.4.137 lt9 .,59.1 · ·15029o 0.11 
SCANDIUM o. 8917 1.0.214 2.976 :27 36. ~· ~- _: -0.15 
Tl TANIUM 0.7998 1.-.2650 5 .• 029 . 1'.6221. ·:• -0.36 .:) 

.. 

VANADIUM 0.7363 1oi.3784 7.:355 :4.530.9. ~-~- -0.51 
CHROMIUM 0.7013 ·1.0663 1.·364.~ . ·,3·3925. ' -1~02 '. .. 
MANGANESE+5· 0.7150 0.-7543 o.·8Q6 · '12'!.~6. -0.79 
MANGANESE+7 0.6860 -0-~7~43 0 .• 537 .... 16.463. -1~11 
IRON 0.6969 le 1225 3.044 39633. .. ~ . -0.74 
COBAlT Oo6849 ·1 •. 1460 3o11t4. ,. 464.40. L -0.79 
NICKEL 0.6816 1.1539 3.19.9. 4€407. -o.8o 
COPPER 0.6991 o. 9103 2.065, 23862. -0.69 
ZINC 0.7626 Oe34t9l -0.065 :. 772. ~0.53 
GALLIUM 0.7402 0.7318 0.009 ' ·'1284. 

., .... 0 •. 67 ' 
GER~ANIUM Oo7538 le0046 0.;218 le178. -o:11 
ARSENIC 0.7473 0.3255 o.zo~ . ·::.~548. -o~ 95· 
SELENIU~ o. 7724 o. 5545 OeQ22 2091. ··_) -1.33 ,. 

RUB I DIU,_ 1.3928 . 0.2234 42.412 83443 • 0.29 
STRONTIUM 1.1767 0.-4052 54.495 '• 2CJ1t67~ 0.15 
HTRI UM 0.9699 ... 1.1180 -4.310. .. ~13. -o.o5. 
Zl RCONI UM 0.8764 1.6388 2le789:-; 23350. -0.21 
NIOBIUM 0.8031 1.9643 18.692 6C2C0e ... 0.37 
MOLYBDENUM 0.7659 le7679 2.804 62040. -0~97 
TECHNETIUM o.7.r.67 1o7746 3.192 11896. -0.98 
RUTHENIUM 0.1325 1.7376 3o286 7!5454. -0.99 
RHOCIUM 0.1358 le4951 2.021 547CO. -1.07 
PALLADIUM 0.7527 1~0147 0.650 18679. -1.08 
SILVER 0.7905 0.7678 0 .ltl2 4068. -0~55 
(:AD~IU~ 0.8578 0.3008 1o197 t780e -O.It5 
INDIUM 0.9114 0.6477 ... 0.069 432 • -0.69 
TIN+2. 0.8922 0.8082 -0.188 20. -6.52 
TIN+It 0.8643 6.8082 -0.033 821. -0.70 
ANTIMONY Oe859~ o. 7027 -o.on 902. -O.B5 
TELLURIUM 0.8982 0.5231 0.367 6469. -0.79 

I 
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TAII.."E•III-106 

SOLV£NT•PRASEODYMIUM 

SOLUTE RACIUS ENERGY MOTT MILOEBRAND ELECTRONEGATIYITY 
ELU~ENT RATIO RAT 10 N\JMBER FACTOR DIFFERENCE 

CESIUM 1e4940 0.21U )9.966 101732. 0.34 
BARIUM 1. 2232 0.4710 31.41t2 30194. 0.20 
LANTHANUM 1.0268 1el561 -279.394 103. o.o1 
CERIUM+3 1.0098 1.2527 -207.553 958. o.o1 
CER I UM+4 0.9llt7 1eZ527 2.388 6147. -0.30 
NEODYM! Ufll! 0.9967 o.s677 -2253.935 361. -o.oo 
PRO,.,ETHILIM Oe9896 0.7184 270.252 1697. -0.01 
SAMAR lUll' 0.9858 0.5534 740.795 5036. -o.o2 

·EUROPIU .. +2 1.1165 0.4710 32.909 18267. 0.15 
EURC!PIUI'I+3 0.9836 0.4710 556.891 71t08. -0.02 
GADOLINIUM 0.9852 leO 741 -42.387 312. -0.03 
TERBIUII' 0.9754 1.0547 -24.440 378. -0.04 
DYSPROSIUM 0.9710 OeT992 -17.015 362. -o.o5 
HOL,.,IUM 0.9666 0.8048 -u.aoe7 262. -0.05 
ER81UII' 0.9617 o. 8362 -12.603 75. -0.06 
THUll Uli' 0.9557 0.6544 2.612 llt87. -0.07 
YTTERBIUM+2 1.0607 0.4288 51.851 1!5660. o.11 
YTTERBIUM+) 0.9524 Oe4288 43.191t 7252. -0.08 
LUTETIUM 0.9491 1.1467 !5.131 2067. -0.09 
HAFNIUM 0.8643 1. 6332 19.922 2!1495. -0.23 
TANTALUM 0.8025 2.0968 16.675 69024. -0.42 
TUNGSTEN o. 7102 2.2584 4.675 9f4!54. -0.94 
RHENIUM 0.7522 2.0900 4elt52 93851. -0.95 
OSMIUM 0.7402 2ell25 4.689 102923. -0.97 
IRIDIUM o. 7423 i.7851 3e049 7032. -1.02 
PLATINUM 0.7588 1.5153 le825 47578. -1.05 
GOLD o. 7888 0.9833 0.71t9 11438. -0.77 
MERCURY 0.8720 0.1646 1.849 1 c;2o~t. -0.65 
THALLIUM 0.9387 Oelt814 0.266 4463. -0.73 
LEAD 0.9573 o. 52 !53 Oe210 4291. -o.8o 
AISI'UTH Oe9240 Oe5607 O.lt01 6117. -0.73 
POLONIU"' 0.9705 0.3ET2 1.556 11t987. -0.62 
FRANC lUI' 1. 5317 o.zou 48.529 115?85. 0.32 
RADIUM 1.2549 Oelt714 4C.l74 34635. 0.19 
ACTI NI'UII! 1.0274 lel614 -18.392 132. 0.05 
THORIUM 0.9836 1.5333 4.598 ~325. -0.22 
PROTACT I Nl UM Oelt895 1.4816 2.191 llt336. -0.51 
URANIUM Oe844l 1. 4031 1.187 . 17425. -0.77 
NEPTUNIUM 0.8359 1.2684 0.890 12743. -0.75 
PLUTC:iNI m~+4. 76 o. 8972 1.0304 0.350 2900 .. -0.46 
PLUTON[ UM+5 o.no9 1e0]04 c. 702 7822. -0.64 
AMI!RICIUM o. 9464 . 0.7408 -o.~o1 349. -0.27 
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T ~~ E•·lll-·107 

.·SO~VENT-NEOOYM(UM 

.. 
GC ROY -THOMAS ATOM 1~-- ATOMIC HEAT.CF 

ELECTRONEGATIVITY RAOI US . VOLUME SUB Ll "A Tl CN 
1.134 1.8220 20e600, · . , 7730C. 

.'. 

.MCJTT. 
,, . ~· 

SOLUTE RACIUS ENERGY HILO EBRANO ·,. · .E LECTRONEGA·H Ill TV 
ELEPI.EI'H RATIO ·RATIO NUMBER .. F,ACTOR DIFFERENCE·· 

·HYDROGEN 0.4~76 0.6139 . . 5.~12 ~5U03. -1.07•: 
Ll THI U"' Oe8573 Oo499i ;~0. 5.87 .782. 0.1'7· 
BERYLLIUM Oe6191 ~1.0078 .·14.537 !!~760. -0.40·· . 
BORCN 0.5049 ·io7141 8~671 1!ie163. -0.89' 
CARBON 0•4808 2•2109 ~.812 318944. -1.42 
NITROGEN 0.4528 le't605 . 4.468 371540 • -1.9.0 . .. : . 

OXYGEN Oe4923 o. 7702 :o~.e13 ' .. ·10.2631. -2.33 
SODIUM 1e0488 0,3353 . 2·1.159 " . :.,,11.712. •' . 0.1B 
MAGNESIUM o. 8793 0.4605 ·3 •. 938 .2029. -0•10 
ALUii'l NU"' Oe7859 i,0026 2.846 10970. -0 •. 39 . ·. 
Sl Ll CON 0.7256 1,1t02J 1~'535 l,e344. ·.' -0.-:1·0·:, 
PHOSPHOROUS 0.6811 . Oe97<H 1.294 ·2Ci039. -0.97 
SUi.. FUR 0.6861 p.8590 .: ~.43.9 '20343. -1.)8 
POTASSIUM .1.3041 Oe'2779 .25. 389 .:. 51798. ; ... '• Oe29 
CALCIUM 1.0834 o.5459 ... 30 .• 830 ·10432. o.u 
SCANDIUM Oe9007 1~·1772 ·1.478 .. 4868. ~0.15 
Tl TANIUM 0.8024 1.4580 6.668 ·zo.6eo. -0.36 
VANAPIUII' 0.7387 ,1 •. 5886 . 8~601 :si972. ,f• -0.51 
CHROMIUM 0,7036 1.2290 1.'615 ·31i627. -1.02. 
MANGANESE+5 o.n73 ·o.a693 .. 1.072 : 161t61 • -0._79 
MANGANESe+ 7 0.6883 ·o.8693 . o.-.6.ss · 2C518. . : ·~ 

., -1.11 
IRON 0.6992 1eZ937 3,566 4'5736. -0.74. 
COBALT 0.6872 1.3208 .. 3.632 52941. -0.79 
NICKEL 0.6839 ' 1.3299 3 •. 6.84 . 55018. .... -o.so 
COPPER 0.7014 . :1.0492 . 2_. 535 2.e7C5. ' ... -0.69 
liNC Oe7651 · Oe'+023 ·-0.166- . 134. -0.53 
GALLIUII' o.7.r.Z6 " Q.8435 . o.in .2757. -o •. 61 
GER,..ANIUM 0.7563 1.1578 0~405 ~6l6. -0.77 
ARSENIC 0.7497 •: Oe3152 .. o .• 101 .3267• -0.95 
SElENIUM o.7750 -Oe6391 :-0.011 764. -1.33 
RUB I OIUM 1 .. 3974 Oe2574 ·34~007 6e9ls. Oo29 
STRONTIUM lol806 ·0~4670 38.110 " 22362. , .. O~i5. 
YTTRIUM 0.9131 . 1.2885 2.9. 906 ... 2467. . .·. , .. ~0.04' 
Zl RCONt UM o.8793 1.8887 ·2&•~14 .· ... 28~01. ' -0-.21 
NIOBIUM 0•8057 ~~2639 21.681 6.8.165, . ?: : -O.J7· 
MOLYBDENUM 0.7684 2.0375 3.193 6~892. -o.-97 
TEC~NETIUM 0.7492 2e0453 3.595 8Ci63o -o.9e 
RUTHENIUIII o.l349 2e0026 3.686 83823. -0.99 
RHODIUIII o.13a2 1· 7232 2.319 61950. -1.07 
PALLADIUM o. 7552 1• L695 0.823 23167. -1.08 
SILliER 0.7931 0•8849 o. 7'57 U94. -0.55 
CADfi'IUM 0.8606 0.3467 0.661 4222·. -0.45 
INDIUM 0.9144 0.7464 -0.109 9. -o.~~ 
TIN+2 o. 8952 0.9314 •o.u3 500. -0.52 ... 
TIN+4 0.8672 o.·9314 -0.098 93. -0•'10 
ANTIMONY o. 8622 0•8098 -0.064 134. -o.a5 
TELLURIUM 0.9012 0.6028 0 .. 180 3760. -o.1q 
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TA"" ~-111-108 

SOLVENT-NEODYMIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE,.ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.4989 0.2437 32.518 89928. o.34 
BARIUM 1. 2272 0.5498 22.<\70 22756. Oe20 
LANTHANUM 1e0302 1e.H25 -o\8.lL9 872. o.02 
CERIUM+3 1.0132 1.4437 468.703 2500. o.o1 
CERIUM+4 0.9177 1e4o\31 3e913 9219. -0.30 
PRASEODYMIU,. 1.0033 1el525 -2253.935 361. o.oo 
PROMETHIUM 0.9929 o·. 8279 -1209. o\82 o\95. -o~oo 
SAMAR lUll! Oe9890 0.6378 541.426 2703. -o.o1 
EUROPIUM+2 1.1202 Oe5498 Zle627 · 13020. Oe15 
EUROPIUM+] Oe9868 OeSo\98 4<\2 • .,1 4501. -o.o2 
GADOLINIUM 0.9885 1.2387 &.580 1326. -0.03 
TERBIUM 0.9786 1. 2155 .9.562 14<\ 7. -0.03 
DYSPROSIUIII 0.9742 0.9211 -29.304 o .. -0.04 
HOL,.IUM 0.9698 0.9276 -20.583 6. -o.o5 
ERBIUM 0.9649 0.9638 -14.128 96. -o.o6· 
THULIUM 0.9588 0.75<\2 -7.849 404. -0.07 
'fTTER Bl UM+2 1.0642 Oe4942 32.785 11018. o.u 
YTTERBIUM+) o. 9555 0.4942 25.685 lt4!6. -0.07 
LUTETIUM 0.9523 1.3216 l8e420 4048. -o.oe 
HAF Nl UM 0.8672 1.8823 25.407 31117. -0.23 
TANTALU,. 0.8052 2. 41.66 19.121 77499. -0.42 
lUNGS TEN 0.1128 2. 6028 5.192 10~079. -0.94 
RHENIUM 0.7547 2e4088 4.944 103221. -0.95 
OSMIUM 0.7426 2.4347 5.177 112603.; -0.97 
IRIDIUM 0.7~8 z.o582 3e42o\ 82705. -1.02 
PLATINUM Oe76U 1e7464 2.113 54493. •1.05 
GOLD ~.7914 1.1332 1.029 15121. -0.77 
MERCURY o. 8749 0.1897 le392 14588. -0.65 
THALLIUM Oe9418 0.5594 0.095 2350. -0.73 
LEAD 0.9605 Oe6054 0.069 2202. -o.8o 
Rl S,.UTH 0.9270 · Oe6462 0.187 3470. -0.73 
POLONIUM 0.9737 0.4463 1.070 1C557e -0.62 
FRANCIUM 1. 5368 0.2342 39.550 96934. 0.32 
RAOIUfi4 1.2591 0.5433 29.095 26444. 0.19 
ACTINIUM 1.0307 1eJ454 -3.583 951. o.o5 
THOR I Ufi4 0.9868 1.7671 7.832 9619. -0.22 
PROTACTINIUM 0.8924 1. 7076 2.971 1 ens. ~0.51 

URA"'I Ufi4 Oe8469 1.6171 1.547 22124. -0.11 
NEPTUNIUM' 0.8386 1e't6l8 1. 211 16813. -0.75 
PLUTONIUM+4.76 0.9001 1.1816 o.au 5085. -O.It6 
Pl,UTO~l I,IM+5 o. 8738 1.1~16 1.055 11030. -0.6 1•· 

AMERICIUM 0.9495 o. 8538 -0.731 o. -0.27 
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TABLe~ 111-1()9 

SOLVENT-PROMElli IUM 

GCROY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RAOWS VOLUME SUHLI MA HGN 

l.UCJ 1.8090 20.110 6400C. 

SOL.UTE RAC IUS ENERG:t !!!OTT ·HI LOEBRAND ELECTRONEGATIVITY 
ELEMENT RATI9 RAT 10 NUMBER . FA.CTOR .DIFFEHNCE 

HYDROGEN 0.4306 0.9139 6.351 1661)69. -1.06 
Ll TI:U UM .. Oe8635 0.6028 -1• 533 60. 0.18 
BER:rLLIUM 0.6235 1 .• 2172 i7.015 61178. -0.39 
BORCN 0.5086 2.0703 '9~395 16<;355. -0~88 
CARBON Oe484Z Ze6703 7e'215 .332448. -1.41 
Nl TROGEN 0~456'1 1.~7641· 4.648 3844el. ':".ie89 
OXYGEN o .• 495.9 0.9303 o.e88 '1i1512. -2.32 
SODIUM 1.0564 Oe4050 u.o66 11955. 0.19 
MAG'-ESIUM o. 8856 . 0~5562 -3.'126 ?95. -0.09 
ALU"'I NUM o. 7916 . 1.2109 ·4.174 15163 • ·-0.38 
Sill CON o.noe 1 •. 6937 z.oss 23817. -0.69 
PHOSPHOROUS 0 •. 6860 1.1766 ·1.587 349@7. ":'0~96 
SULFUR 0.6910 '1e0375 ,0,560 25455• -1.3;r 
POTA_SSIUM . 1.~134 0.3356 18.552 !'>439 • o·.3o 
CALClU"' 1.0912 0~6594 14.952 6075. 0.12 
SCA.NDIUM o.9on 1.4219 15.077 8104. -0.14 
TITANIUM o.eoe2 , •. 7609 e. 889 26445. ~0.35 
VANADIUM o. 744.1 1.;un 10.'155 5 9970. ~0~50 
CHROMIUM o.Joa7 1.4844 1. 92~ 46552. :-i.01 
MANCANESE+5 0. 7 22!? 1.0500 l.-422 21196. ~0.78 
~ANGANESE+? 0.6932 1.0500 0.875 2.5657. -1.10 
IRON 0.7043 1.5625 4.211 53078. ..-0.73 
COBALT 0~6921 1.5953 11.229 6G677. -O~l.B 
NICKEL 0.6888 . 1.6062 4.274 62862. -0.79 
COPPER 0.7065 1.2672 3el31t 34710. -0.68 
ZINC o. 1706 O~!t859 -0.182 54. -o.5z 
GA--Ll Ufll 0.7479 1e0187 0.39~ sus. -0.66 
GERMANIUM o. 76.17 le398.4 · 0~681 •10292. ~o~76 
ARSENIC 0.7551 o. 4~31 o.oo8 1349. -0~94 
SELENIUM o.1.aos 0.7719 -0.029 lt1. -!'.32 
RU!U.DIUM 1.~074 ·o.J109 25.411 53579. 0~·30 
STR.ONTI UM 1.1891 Oe56•U 24.042 152GB. 0 .• 16 
YTTRIUM 0.9801 1~5562 116.460 5.070. -O.Oit 
ll RCCNI UM 0.8856 . 2.2813 37.072 35731. · -o;zo 
IIIIOBIUM o.8U5 2. 7 344 25.448 17669. -0.36 
MOLYBDENUM 0.1739 2e4609 3.663 79192. -o.9·6 
TECHNETIUM o.7546 2.4703 4.077 89845. -0.97 
RUTHENIUM 0.7402 2eH87 4el63 93576. -0.98 
RHODI I,JM 0.7435 2.0812 2. 672 1C557. -1 ~;06 
PALLADIUM .Q. 7606 1e;f+l25 1.046 z 8856. -1.07 
SILVER Oel988 1.0617 1.265 9727. -0.54 
CADMIUM o.e66B .0.4187 o.;176 1980. -0.41t 
INDIUM 0.9l10 0~9016 -0.0111 3.22. -0.68 
TIN+2 Oe9016 1.1250 0.113 1872. -o.s·1 
TIN+4 0 •. 8734 1~1250 -0.094 160. -0.69 
AI\ITIMIJNY Oe8684 0~9781 -0.067 102. -0~84 
TELLURIUM .0.9077 o. 7281 0.022 15C4. -0.78 
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Ul!t E•lll-110 

SOL YENT•PROMETHIUM 

SOLUTE RAC IUS ENE:RGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEf'ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.5097 0.2944 24.810 7C8l6. 0.35 
.BARIUM le2360 Oe6641 14.009 1530.3. o.z1 
LANTHANUM 1e0316 1e6094 136.774 2719. o.02 
CERIUM+3 1.0205 le74J7 681.469 5215. o.oz 
CERIUM+4 0.9243 1el4J1 6.325 13544. -0.29 
PRASEODYMIUM 1.0105 1.3920 270.252 1697. o.o1 
NEOOYII41 UM 1.0072 le2078 -1209.482 495. o.oo 
SAMARIUM 0.9961 0.1703 -317.550 879. -0.01 
EUROPIUM+Z 1.1282 Oe6641 lle60l 7955. 0.16 
fUROPIU"+l Oe9939 Oe6641 206.864 1998. -0.01 
GADOLINIUM Oe9956 le496l 216.139 3396. -o.o2 
TER81 UM 0.9856 le4681 122.456 3567. -0.03 
DYSPROSIUM o.CJal2 1ell25 -23.234 459. -0.04 
HOLMIUM 0.9768 1.1203 -13.100 580. -o.os 
ERBIUM 0.9711 1el 641 -3.165 987. -0.05 
THUll UM Oe9657 o. 9109 -13.865 3. -0.06 
YTTERBIUM+2 1.0719 Oe5969 16.489 6577. 0.12 
YTTERBI UM+3 Oe9624 o. 5969 1.347 1999. -0.07 
lUTETIUM Oe9591 1e596Z 43.796 neo. -0.08 
HAF~I UP' 0.8734 2·2734 32.871 38214. -0.22 
TANTALUM o.e1o9 z. 9187 22.166 87535• -o.41 
TUNGSTEN o. 7783 3el431 5.805 117211. -0.93 
RHENIUM 0.1601 2e9094 5.527 lllt042. -0.94 
OSMIUM 0.7479 2.9406 5.752 123698. -0.96 
IRIOlU"' 0.7501 2.4859 3. 873 92488. -1.01 
PLATINUM 0.7667 2el094 2.465 62795. -1.04 
GOLD 0.7971 1e3687 1.406 19970. -0.76 
MERCURY 0.8811 o. 2291 0.922 9927. -0.64 
THALLJUjlo1 0.9486 0.6756 -0.039 723. -0.72 
LEAD 0.9674 o.nu -0.039 628. -0,79 
BIS..,UTH 0.9337 o. 7805 0.010 1307. -0.72 
POLONIUM 0.9807 0.5391 0.595 6315. -0.61 
FRAIIoCIUM 1.5478 o.z828 30.261 76726. 0.33 
RADIUM 1.2681 0.6563 1$.586 UH5. o.zo 
AC Tl NJUjio1 1.0381 1·6250 20.758 2858. 0.06 
THOR I Uf' 0.9939 2.1344 12.766 llt299. -0.21 
PROTACTINIUM 0.8988 2e0625 lte0lt4 21t598. -0.50 
URANIU"' 0.8530 1.9531 2e022 2 8192. -0.76 
NEPTUNIUM Oe841t7 1.7656. 1.658 22182. -o.71t 
PLUTCNIUM+4e76 0.9066 1e4344 1.533 e3e2. -0.45 
PLUTCNIUM+S 0.8800 lelt)ltlt '- !IItts B403e •0.63 
AMERICIUM 0.9563. 1e03l3 -O.•I\17 443. -0.26 
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TA Bl. E- I II- 111 

SOL V .EN T- SAMARIUM 

GCRDY-THOMAS' AT<J41~. ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME S U Bll MA Tl ON 

1.145 1. 802() . 19. 950 49300. 

SOLUTE RACIUS ENERGY MOTT Hil[)EBRAND E(ECTRONEGATI~ITY 
HE"'ENT RATIO RAT 10' NUMBER FACTOR .. riiFFERENCE , 

HYDROGEN 0.4323 1.0566 lo063 182486. -1.05 
LITHIUM 0.8668 0.7826 -1.045 : 368. o.J,e 
BERYll:lUM 0.6260 i.s801 20.913 726'73. -0.19 
BORO .. Oo5105 z. 6876 10.154l 18 7289e -o.88 
CARBON Oo486l 3,;1t665 7.790 355811. -1.41 
NITROGEN 0.4578 2.2901 4o966 408132. ':"'.lo89 
OXYGEN Oo4978 1.;2on 1o007 · .. 1,25644. -2.31 
SODIUM lo0605 6.5258 5.599 uca. 6.19 
MAGNESIUM 0.8890 Ool221 -7.103 9. ~o.o.9 
ALU~I NU~ Ool947 1.5720 6".415 21993. -0.38' 
SILICON Ool316 2ol988 2o89~ 3'2502. -0.69 
PHOSPHOROUS Oo6887 1e5274 2o0•U 41t247. -Q'!95 
SULFUR Oe6937. ·1.3469 0.752 335COo -1.36 
POTASSIUM loll85 Oe4357 llo4U 25717. o.3o 
CALCIUM 1•0954 Oo8560 2o555 2113. 9•1,3 

, SCANDIUM Oo9107 ·1,;8458 29.973 Ul89. -0.14 
•TITANIUM Oo8ll3 2•2860 12.514 3551t0o ~0.34 

VANADIUM Oo7469 2~4909 12.581 12i17. -0.50 
CHROMIUM Oo71l4 1•927.0 Z.ltOl 57260. -1.01 
MANGANESE+5 0.7253 io3631 1o 987 zen e. -o.1;~ 
MANGANESE+7 Oo6959 ie3U1 1o11l 33742. -1.10 
JRON 0.7070 2~0284 5.216 6,4411. -0.73 
COBALT 0 •. 6948 2.0710 5.157 72615. -0.~8 
NICKEL Oo6915 2.0852 s.·192 . 71t967. -0.19 
COPPER 0.7092 ·1o6UQ 4.080 4~t05 a. -o.67 
"ZINC o. 7736 Oo6308 -o.ou ' 1062. -o.sz 
GAlliUM 0.7508 1.3225 o.e5o 'i603. :-Oo66 
GERfo1ANIUM Oo764l 1~8154 lo160 ·l.flt46o -0~76 
ARSENIC Oo7560 o•ssaz -:-O.Q54 95. -0.94 
SELENIU~ 0.7816 1.0020 -o.ou 477. -i.32 
RUB I DIU~ 1o'tl29 00.40)7 16.332 '36226. Oo30 
STRONTIUM · lol9J7 o. 732J 10.638 7811. o.i6 
YTTRIUM Oo9839 Zo'0203 374.777 1Cii42o -o.o3 
.ZIRCONIUM o.ano 2•96U 51.698 46524. -o.zp 
NIOBIUM 0~1147 ,_.5~9' 31.320 92213. -0.36 
MOLYBDENUM 0.7769 3el947 4~381 9'3459. -0.95 
TECHNETI~ 0.7575 3.2069 4e821 104728. -0!'97 
RUTHENIUM Oo74Jl 3ol400 4.899 108593. -0.98 
AAODI Ufil Oollt64 2~ 7018 3o2l8 83l92o -1 •. 05 
PAllADIUM Ool636 i~e!n 1o39.9 37174. -1~07 
SllVE~ 04.8019 &.jn4 Zo149 15375. -0.54 
CADfiii UM 0.8101 0~5436 -0.203 3C6o ~0.44 

· I NOI UM 0•9245 lo1701t ,0.087 '2102. -o.6'7 
TIN+2 o.9o51 i~4604 0.662 5086. -o~5i 
TIN+It 0.8768 1~ 4604 Co056 1800. -o.~9 
ANTIMONY o.ane 1e2691 o.ozo 1518. -0.84 
TELLURIUM Oo9ll2 Q~9452 -o.oao eo. -0.7~ 
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TABLE•Iil•ll2 

SOLVENT-SAMARIUM 

SOLUTE RACIUS ENERGY MOTT HilDEBRAND ELECTRONEGATIVITY 
ELE~ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM .·1· 5155 0.3122 16.504 4«;1!55. Oe35 
BARIUM 1.2408 0.8621 6.117 7712. 0.21 
LANTH'ANUM 1.0416 2.0892 310.625 6808. o.o3 
CERIUM+3 1.0244 2e26J1 827.747 1C431. o.oz 
CERIUM+4 0.9279 2.2611 10.442 2C751. -0.29 
PRASEODYMIUM 1.0144 le8071 740.795 5036. o.o2 
NEOOYI'II UM 1e0Ul 1e5680 541.426 2703. Oe01 
PRO,ETHIUM le0039 le298Z -377.550 879. o.o1 
EUROPIU,.+2 1el326 Oe862l 3.14!5 3161. Oe16 
EU!t0PIUM+3 Oe9978 o.uu -8!54.034 227. -0.01 
GADOLINIUM 0.9994 1e9422 1251.434 7685. -0.02 
TERBIUM Oe9895 1e9059 549.8)4· 7899. -0.02 
OYSPROS IUM Oe9850 1.4442 61.637 2558. -0.03 
HOLMIUM 0.9806 1.4544 46.553 2825. -0.04 
ERBIUM Oe97!56 1e51U 48.087 3642. -o.os 
THUll UP4 Oe9695 1el826 -3.788 928. -0.06 
YTTERBIUM+2 1.0760 Oe1748 3.514 2458. 0.13 
YTHRBI UM+3 0.9661 0.7741 -10.314 248. -0.06 
LUTETIUM 0.9628 2.0722 100.059 12824. -0.07 
HAFNIUI'! 0.8768 2e9513 45.071 49236. -0.22 
TANTALUM·· 0.8141 3. 7890 26.887 102889. -0.41 
TUNGSTEN 0.7814 4.0811 6.748 134331. -0.92 
RHENI Ulil 0.7630 3.7769 6.425 13('710. -0.94 
OSMIUM 0.7508 3.8114 6.640 14C842. -0.95 
IRIOIU"' o. 7531 . 3.2212 4.566 107534 •. -1.01 
PLATINUM o. 7697 2. 7383 3.010 755!52. -1.04 
GOLO 0.8002 leT769 2.019 27125. -0.76 
P4ERCURY 0.8846 0.2974 0.429 5186. -0.64 
THALLIUP4 o. 9523 o.nn -0.101 3. -0.72 
LEAD 0.9711 0.9493 -0.083 16. -0.79 
BIS .. UTH 0.9373 1.0132 -0.098 36. -0.72 
POLONIUP4 0.9845 Oe6998 Oe140 2317. -0.61 
FRANCIUM 1.5538 o.Hn 20.256 5:!613. 0.33 
RADIUM 1. 2730 0.8519 8.675 «;599. 0.20 
AC TJ NIUM 1.0422 2.1095 59.912 7029 •. 0.06 
THOR I Ul'! 0.9978 2. 7708 21.602 22127. -o.zo 
PROTACTINIUfll Oe902J 2.6175 5.783 3.3866. -0.50 
URANIUM 0.8563 2.5355 2.781 37H5. -0.76 
NEPTUNIUM 0.8479 ltZ9U 2. 3'73 5C749. -0.73 
PLUTONIUM+4e 76 0.910 l lit8621 2.831 14148. -0.45 
PLUTCNIUIWS o.ae35 1e86ll 2.J71 Z2550e -0·~3 
AMERJCIUM 0.9600 '1.3387 .0.850 2467. -0.26 

. ' 
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TABLE~III-1U 

SOl, V ~ T-E UROP IU~+ 2 

GCRDY-THO~AS ATD4 IC ATOMIC HEAT CF 
ELE~TRO~EGATIVITY RADIUS VDLUI'IE SUBLI MA Tl ON 

Oe980 2.()410. 28. «;30 'tt25oo. .. 

SOlUTE ·. RACIUS ENf.~GY fill OTT HILOEBRANO ElECTRONEGATI~ITY 
~!,.E ll'ENT RATIO RATIO HUM~~~ F"c;TOR . . DIFFERENCE . 

HYDROGEN 0.3817 1.2256 8.872 ~0!5698. -1.22' 
t.ITHIU~· o. 7653 0.9078 460.646 5441. t. o.o·i 
8ERYlliUI'I 0.5527 1~8329 18.!54~ ucsei. -0.55. 
BORON Oelt5.08 lel~7t. U~2o~ 305600~ -1.04'. 
CARBCN 0.42~2' 4.0212 9.814 5sc;oo3. ~1.~n 
NITROGEN 0.404~ . .. 2; 6565 6.650 645602. -2 .05. 
OXYGEN 0.4395 1elt009 1.-514 '21~861~ ~2.48 

SODIU"" 0.9363 0.6099 -2le493 746. 0.03 
MA(?NESI UM l)e 7849 0.~376 1.353 3142. -0.25 
AlUfi'l NUM 0.7016 1.8235 6.975 48091. ... o.54 
SILICON Oe647l 2.5506 3e848 ~!5~01. -o.-e·s ' 
PHOSPHOROUS 0.6080 1.7718 2.893 84888. .. -:1~1? 
SULFUR . o. 6124 1~5624 1e22'7 671t39.· ... 1.53 
POTASSIU,., le1641 · Oe5054 20.:159 1 ()304. \>~14' 
CAlCIUM 0.96TZ 9·9929. -29.'858 ca. ,.0.04 
SCANDIUM ·• 0.8040 . 2.1412 15.911 34227. ~Q.3Q 
Tl TANIUM 0.7163 2e65l8 1le4CJ8 7C1!5'4~ -P~51 
VANADIUII'- ·. · 0.6595 2.8894 l2e619 127948~ ~~6~ 
CHROMIUM : 0.6281 z.n5:s. !.296 i0!5238e -l.17 
MANGANESE+5 o.64o4 1.58U 2.859 59455. ~0~94 
MANGANESE.+T Oe6144 1.5812 i~820 67824. ~i -~26 
IRON 0.6242 2.3529 6. 309 116432. -o.89· · 
COBALT 0.6134 2.tt024 6.289 129336. -0.94 
NICKEL 0.6105 2.4188 6.334 133021 •. -0.95 
COjiPER 0.6262 ~.90'2 !5.1i5 841t22~ :-0.81t 
ZINC Oe6830 o. 7318 0,597 7561. -().68 
GALLIUM 0.6629 1.5341 1e623 2U60. -9.82 
GERfliiANI UM 0~6752 .. 2.1059 1.92~ 3876tt. -0•92 
ARSENIC Oe669l 0~~824 o.ou 1687~ -,1 ~.io 
sEu:NruM Q.6~18 1.1624 0.099 61 is. ... 1.4'8 
RUBIDIUM 1.2474 0~4682 33ell'78 16143. 0,.14 
STRONTIUM 1.0539 o• &494 +."' 1025. o. 
VTTRIUM 0.868'7 .· 2,343~ 29.787 27850. ~0~20 
Zi~CONIUII'l O.lU9 3.4353 28.776 81191. ~Oe36: 
NIOBIUflll 0.7193 4.Ul6 24.943 156124. ..,9~52 
fiiOLVBDENUM 0.6859 3~1059 5.468 15~362~ -1•12 
TECHNETIUII!I Oe6618 3~1200 !le959 176663. -1.13 
RUTHENIUM Oe6561 J.•64Z4 6.059 182781. :-l~l~ 
RHO~ I Ufil 0.6590 3.13~~ 4.204 1451t83. -1•22 
P~LLADIUM 0.6742 2.1211 2eQ88 '?4021. ·1•23 
SILVER Oe7080 1.6.094 3.144 36717. ~o.io 
CAOIII!IVM 0.1683 0~6J06 -0.017 1050. -0~60 
INOIUIII! o.uu 1.3 !576 0.60,5 11042. -0.84 
UN+2 0.7~91 ~.6CJu 1.61~ ~~,co. ..,o.67 
TIN+4 0.1741 1e6941 0.512 10118. -o.85 
ANTI MCNY 0.7691 1.4729 o.no Ci716. -1~00 
TEllURIUM 0.8045 1 !09~5 0~048 2180. -o!'94 
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Ull. e-1u-u~ 
SOLVENT-EUROPIUM+2 

SOLUTE RAil I US ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RAT 10 · NUMBER FACTOR DIFFERENCE 

CESIUM lel38l Oe4U3 26.64; 23373. 0.19 
RARIU" 1e0955 1.0000 -11.608 111. 0.05 
LANTHANU" o. 9196 2elt2J5 48.232 22068. ~0.14 
CERIU"+J 0.90~5 a.6259 51.605 28827. -0.14 
CERIUM+4 0.8192 2e62!19 9e642 4f217. -0.45 
PUSEOOYMIUM 0.1956 Ze096Z 32.909 112fl7. -0.15 
NEOOYMIUIII o.n21 1e8UI 21.627 1!020. -0.15 
PRO fiE TH IUM 0.8163 1. 5059 lle60l 79!15. -0.16 
SAMARIUM 0.8829 1e1600 le145 3167. -0.16 
GADOLINIUM 0.8824 z. 2529 29.854 23491. -0.18 
TERBIUM o.8n6 2.2108 27.794 23845. -0.19 
DYSPROSIUM 0.8697 1e6753 12.714 12509. -0.20 
HOlf'IUM 0.8658 1e6871 12.439 13130. -0.20 
ERBIU~ o. 8613 1el529 u.nl 14994. -0.21 
THULIUM 0.8560 1e3718 6.042 7936. -0.22 
YTTERBIUM+Z Oe9500 Oe8918 -31.719 22. -0.04 
YTTERBIUM+] 0.8530 Oe8918 0.185 1414. -0.23 
LUTET lUll! 0.8501 2e4038 24.582 32765. -0.24 
HAFt.IIUM o.nu 3.1t235 27.094 91412. •0.38 
TANTAlUM o. 7188 4.3953 22.865 172504. -0.57 
TUNGSTEN 0.6899 4.7341 7e969 21Ci5l3. -1.09 
RHENI Ull 0.6737 4.3812 7~658 214875. -1.10 
OSMIUM 0.6629 4.4282 7.916 23(182. -1.12 
IRIDIUM 0.661t9 3.7435 .5.694 18(925. -1.17 
PLAT I NU"' 0.6196 Jel765 3.957 132593. -1.20 
COLO 0.7065 2e0612 2.891 57618. -0.92 
MERCURY o. 7810 o.3"-49 -0.027 793. ... o.8o 
THAlliUM o. 8408 1e0l14 o.1u :!203. -0.88 
LEAD 0.8574 1el012 0.114 !561. -0.95 
Bl SfiiUTH 0.8275 1el753 0.076 2545. -0.88 
PO LON IU~ o. 8692 o.8U8 -o.o86 17. -0.77 
FRANC lUI'! 1. 3719 0~4259 31.209 25990. 0.11 
RADIUM 1. 1240 0.9882 5.985 1413. Oe04 
ACTI NIU" 0.9201 2.4471 92.437 22508. -0.10 
THORIUM o. 8809 3.2141 15.017 41!788. -0.37 
PROTACTINIUM Oel967 3e1059 6.594 67427. -0.66 
URA,IUf' Oe7560 2e91tl2 3.70CJ 73585. -0.92 
IIIEPTUNIUIII 0.7487 2.6581 3.280 62463. -0.90 
PLUTONIUM+4.76 o. 8035 2.1600 . 3.924 3485q. -0.61 
PLUTONIUM+5 0.7800 2el600 !.325 49044. -0.79 
A.~ERI Cl UM Oe84T6 1.5529 2.693 12146.;. -0.42 
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SOLUTE 
ELE!iiENT 

H't-OROGEN. 
Li t'Hi UP' 
RERYi.li't.iM 
BORON 
CA.RBCN 
NITROGEN 
OXYGEN 
SODIUM . 
MAG~ESI UM 
ALUflll NU,-
SILICCN 
PHOSPHOROUS 
SULFUR 
POHSSJUM 
CAlCIU"' 
st•NojuPoi 
TIUNIUfll 
VANADIUM . 
CHROMIUM 
MANGANESE+S 
llo1ANGANESE+'T 
IRON 
COBALT 
NIC l<fl 
COP·P.ER 
Z-1 NC 
'GALLIU,_ 
GER .. M-HUM 
ARSENIC 
SELENIUM · 
RUB I OIU'M 
SfRCNTIUM 
YTTRIU .. 
ZIRC~NIUM 
NI'OBIUfil 
MOL v·a:oe NUM 
.TECHN.H fOM 
RUTHENIUM 
RHOCIU,. 
~ALL·ADIUM 
SI l'VER 
CAD"'I'U" 
INDIU-M 
TIN+2 
T-I N+it 
ANTIMONY 
TELLURIUM 
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TAll. E•III'-115 

sp~ve~r~euRO~IuM+3 

· GCRDV•THOiolAS 
ELECTRO~EGATIVITY 

1.152 

RACIUS ENERGY 
RATIO RATIO 

0.4333 1;.225~ 
o. 8687 0.9078 
0.6274 1•8329 
o.5UT 3.ll76 
0.4872 4.0212 
0.4588 2•6565 
0.4q89 1.4009 
1.0628 0.6099 
o. 89.10 0•8376 
0.7964 leB235 
6.7353 2.5506 
0\o 6902 1·. 7718 
Oe6952 1e5624 
.1.3215 O• 5054 
1.0979 0~9929 
Oit 91·27 2.1412 
o.8U1 · 2e6_518 
0.7486 2.8894 
o.7uo 2e2353 
0.7·269 •• ,~u 
0.6~74 1e5812 
0.7086 2.3529 
o.6963 ·2.4024 
Oe6930 Ze·4·i8'1 
o;.7108 ·1.9082 o. 7'7'53 o. 73li 
0.752!5 1.53'4i 
o.7~64 :z. f059 
Oe7~9T 0.;'6824 
0.7853 . .1.1624 
1.4160 o;.:uu 
1.; :1963 Oe81t94 
0.9861 2e~4H 
o.·a910 1.uu 
·o.a165 . ·~·,11:16 
·o.t7a6 3oi7059 
. o. 7592 3io7-200 
0·.7447 3•·64z4 
Oe748i ~··1341 
Oe7653 ·Z;.:Ull 
Oeeo·n ·1-.·6'094 
0.·8TU '0e'6l06 
0;.9266 1i. 3'!5l6 
0.;90Tl i-e-694:1 
=0;.878~ ih'6941 
0.;'8737 •1·.tt729 
0.9132 'l.eb965 

ATOMIC. 
RADIUS. 
1. 7980. 

fiiOTf 
NUMBER 

7.485 
-0.134 
23• 542 
lle237 
8•12• 
!5.145 

. 1-.072 
. ·2iB44 
-6.476 

7.917 
3.415 
2 • .321 
0.864 
8'it306 

·~o. 775 
42e464 
1'1!.96'9 

· · 14·;.1.4:3 
z.692 
2.333 
1.356 

·s.a29 
·!5. 7u 
'· 747 
4.662 
o.146 
1.l51t 
'1.466 

-0.059 
0.;003 

. 12~ 241 
5. (156 

833.391 
62;.947 
35.365 

"· 8-17 5·· 263 
·5 .. 336 
!. 5'39 
h608 
2.12'5 

-·o •. n• 
o.23!t 
le07'1 
0.200 
o.ioT 

•o.oes 

ATOMIC 
VOLUME 

· u.e~o 

.HEAT CF 
su·Bu ~A Tl eN 

, 4250C. 
., . : 

HILDEBRAND' :etectR ONEGA Till I r~ 
. (H F:f ER EN'CE . : .. .FACTOR . 

1qC757. -1.05 
1078. 0.19 

78761. -!).38 
196418. •0.87 
367350. -1.40 
419641. •.1.88 .. 
132899 •. -2.31 

3868. O.e20 
. 284. •Q.08 

25915. -1).31 
37387. -0.68 
4Cj291. -0.95 
37951. ··:1.36 
19838. 0.31 ·. 881. ·0.13 
17236. -0.13 
4C62~. ""P•3!t 
18860. -:o. 't 9 
63Ci 31-. •l-~00 
32926. -·o.';7 
3ezu. -i .• 09 
70483. -0~72 
78970. -·o.~n 
81401. -o.78 
~t~uo. :· -o.67 

2059. -0..;5.1 
12366. -0 •. 65 
2C102. -0.•75 

u• ~.o. 9.3 
l3l0e -1•31 

·28669. ·o.n 
. 50'51. o~p 
1!203· •. ..;.0_.;03 
52496• ~0~1~9 
CJ99;s. -0.'3·5 

101025• -o-;.9.5 
11·257.0 • -o~,9·6 
116486. -o.',f¥7 

9CB24. •!·o·s 
·42705. .:i.:o6 
18714·. .:o;;·53 

14·;. -·o~it'-3 
!6CO. •().~61 
7·3·16·. .:o·.,s:o 
!l.U. ·-.o ... 6·e 
-2876. ·o~'S·;3 

39. -o•n 



TABl. E-111-116 

SOLYENT•EUROPIUM+3 

SOLUTE RAt IUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ELE II'ENT RATIO RATIO NUMBER FACTOR Dl FFERENCE 

CESIUM le5U9 Oe4433 12.706 39589. o.36 
r' 

BARIUM 1. 2436 1.oooo 3.203 4833. 0.22 
lANTHANUM 1.0439 2.4235 297.218 9588. 0.03 
CeRIUM+3 1.0267 2.6259 647.965 13158. 0.03 
CERIUM+4 0.9299 2e6259 Ue346 24977. -0.28 
PRASEODYMIUM 1.0167 2 .• 0962 ' 556.891 74C8. 0.02 
NEODYMIUM 1.0133 1e8118 442.851 4501. 0.02 
PROII'ETHIUM 1.0061 1.5059 206.864 1998. o.o1 
SAMARIUIII 1.0022 lel600 -854.034 227. o.o1 
GAOOLINIUM 1.oon 2. 2 !129 6320.166 10520. -0.01 
TERBIUM 0.9911 2. 2108 1618.200 1C145. -0.02 
DYSPROSIUM 0.9872 1.67$3 232.038 4274. -0.02 
HOLII'IUIII 0.9828 1e68ll 144.740 4610. -o.o3 
ER81UIII 0.9178 1e75Z9 120.235 5628. -0.04 
THULIUM 0.9716 1e37U 1!5.892 2037. -0.05 
YTTERBIUM+2 1.C784 o. 8981 -0.169 1124. 0.13 
YTTER 8IUM+3 0.9683 0.8988 -16.471 1. -0.06 
lUTETIUM o. 9650 2.4038 159 •. 955 1 ~301. -0.06 
HAFNIUM 0.8788 1.4235 54.243 5!1309. -0.21 
TANTALUflll 0.8159 4el953 30.068 111025. -0.40 
TUNGSTEN Oe7831 4. 7341 1.312 143286. -0.92 
RHE~IUM 0.7647 4.3812 6.961 UCi424e -0.93 
OSMIUM .o. 7525 4.4282 7.169 14c;770e -0.95 
IRIDIUM o. 7547 Je74U 4.975 115452. -1.00 
PLATINUM 0.7114 3.1?65 3e3J1 82373. •1.03 
GOLC 0.8020 2.0612 2.396 32110. ~0.75 
MERCURY 0.8865 OeJ449 OeZ38 3356. -0.63 
THALLIUII' 0.9544 1e0174 -o.oao 265. -o.n 
LEAD o.•n33 1.1012 -0.060 349. -0.78 
AISI'UTH De9394 1e1'l53 -0.096 87. -0.71 
POi..ONIUM 0.9867 Oe81l8 -c.ou 1097. -0.60 
FRANCIU1'1 1. 5573 ' 0.4259 15.649 43401. o.34 
RADIUM 1.2759 o. 9882 . 4e902 6273. 0.21 
ACTINIUM 1.0445 2.4471 72.433 Cj851. o.o7 
THOR lUll' 1.0000 3.2141 28.255 2~736. -0.20 
PROTACT INIUJII o.qo43 3el059 6.903 ]c;lC2e -0.49 
URANIUJI' 0.8582 2.9412 3.247 43084. -0.75 
I\IEPTUNIUM 0.8498 2.6588 2.815 3~5q6. -0.73 
PlUTONIUM+4.76 0.9121 2.1600 3.717 17636. -0.44 
PLUfCNIUM+5 0.8854 2el600 2.893 2666q. -0.62 
AMERJ(.JUioi o. 'iibl2 1.5529 2.065 lfl21~ •0.25 
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.TABI.E-111-117 

SOLVENT•GADOLINIU~ 

GQRDY•THOMAS AT(JUC ATO~IC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB L1 ~A Tl CN 

1e16C 1. B010. 1 c;. 910 95750. 

SOLUTE RACIUS ENERGY ~OTT HILDEBRAND ELECTRONEGATIVITY 
ElEI'lENT RATIO ·RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN Oe4325 Oe5440 5.217 131313. -1.04 
Ll THIUII' o. 8613 Oe4029 z.671 3662. 'le20 
BERYLLIUM 0.6263 0.8136 12.320 4C085e -0.31 
RORON o. 5108 1.3838 7.69T 132•H2e -0.86 
CARBON 0.4864 1.7849 6.253 279191. -1.39 
NITROGEN 0.4581 1•1791 4.063 328789. -1.87 
OXYGEN 0.4981 0.6218 0~672 83217. -2.30 
$ODIUM 1e06ll Oe2707 27•202 28855. 0.21 
MAGNESIUM 0.8895 0.3718 43~ 170 6070. -0•07 
AlUIIJ ~UM 0.7951 o.eo94 1.348 5222. -0.36 
SILICON o. 7340 1.1321 0.883 10332. -0.67 
PHOSPHOROUS Oe6891. 0.7864 o. 887 19270. '-0.94 
SULFUR Oe694i 0.6935 0. 267 12394. -1.35 
POTASSIUM 1~3193 0.2243 3Cl. 991 74372. Q~·u 
CALCIU ... 1e0961 Oe4407 4().866 1Cj663e 0.14 
SCANDIUI'I 0~9112. 0.9504 0.156 1244. -0.12 
Tl TANIUM 0.8118 1.1770 lte339 12089. -0~3l 
VANADIUM 0•7474 1.2825 6.; 919 37955. -o.ite 
CHRCMIUII 0.7118 Oo9922 ·1.178 27814. -0.99 
MANGANESE+5 o. 7251 o. 7018 0.614 9376. -0.76 
MANGANESE+? 0.6CJ63 0.7018 .O.ItU l25i1. -1.08 
IRON 0.7074 1e0444 2.73.0 32924. -o~71 
COBALT Oe6952 1.0663 2.844 3 9068. -0.76 
NICI(fl Oe69U 1.0736 .2.901 4C849. -0.11 . 
COPP'R o. 7096 0.1470 1. 765 18923. -0.66 
ZINC 0.7740 0.3248 0.1~4 1790. -0.50 
GALLIUM 0.7512 Oe6809 -0.085 389. -0.6~ . 
GERf'ANIUM Oe765l 0.9347 0.086 ?279. -0.74 
ARSENIC .. Oo 1585 0.3029 0.348 7986. -0.92 
SELEN.IUIII o.n40 o. 5159 0.068 3828. -1.30 
RUBIDIUM 1.4137 o.zoT8 40.539 9t1H8e o.32 
STRONTIUM 1el943 0.3770 47.012 36317. . o.ie 
YTTAIU;. 0.9845 le0402 -151.323 184. ~o.o2 
ZIRCONIUIII 0.8895 1e5248 22.683 uuo. -o.is 
NIOBIU~ 0.8151 . 1.a~n .18.795 51294~ -0.34 
MOL YBOENUM o. 7173 1.;6449 2.545 53058. -0.94 
TECHNETlUM 0.?519 1.6512 2.927 62102. -0.95 
RUTHENl UM. 0.7435 1.6167 .3.021 '65387. -0.96 
RHODIUM 0.7468 ie391l 1.815 46451. -1~04· 
IIALUDI UM Oel640 Oe9441 o.51T 14332. -1~05. 
SILVER 0.8023 0.7144 o •. in 2269• -0.52 
CAOf'IUM Oei8706 Oe2199 2.026 9434. -0.,42 .. 
INDIUM 0•9250 0.6026 o.ou 13?5. -0•66 
TIN+2 . 0.9056 o. 7520 -0.188 151. ~0.49 
TIN+4 o.8TT3 0 7520 0.089 2113. -0.67 
ANTIMCNY 0.8123 0 6538 c. 064 2189. -o.ez 
TELLURIUM 0.9111 . 0 i861 0.619 Ci438. -0~16 
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TABl 111-111-118 

SOLVENT-GADOLINIU~ 

SOLUTE AACIUS ENERGY MOTT HllOEBAAND ElECTAONEGATIVITY 
ELEII!ENT RATIO RATIO NU~BER FACTOR DIFFERENCE 

CESIU~ 1.5164 Oel968 39.034 124418. 0.37 
BARIU~ 1.2415 Oelt439 29.725 37453. 0.23 
lANTHANU~ 1e042Z 1e0757 -26.465 64. 0.04 
CERIU~3 le0250 1el65!1 -32.572 164. 0.04 
CERIU~4 0.9284 1el655 1.494 37C4. -0.27 
PRASEODY~IU~ 1.0150 Oo9304 -42.387 312. 0.03 
NEODY~IU~ 1.0111 o.8o73 e.s8o 1326. 0.03 
PRO~ETHIU~ 1e0044 0.6684 216.739 3396. 0.02 
SAMAR lUll! 1.0006 Oe5l49 1251.4311 7685. 0.02 
EUROP IUM+2 1.1333 0.4439 29.854 23497. 0.18 
EUROPIU~+3 0.9983 Oelt439 6320.166 1C520. o.o1 
TERBIUII' o. 9900 0.9813 -805.401 4. -0.01 
DYSPROSIUM 0.9856 0.7436 111.759 13C3. -o.o2 
HOLII'IUII' 0.9811 0.7488 -6.542 ucs. -o.o2 
ERBIUM 0.9761 Oe7181 -22.453 662. -0.03 
THULIUII' 0.9700 0.6089 50.290 3048. -0.04 
YTTERBI UM+2 1.0766. Oe3990 42.244 2CZ86. 0.14 
YTUR81UI'l+3 0.9667 0.3990 170.392 10245. -o.os 
lUTETIU~ Oe9634 1.0669 -5.703 780. -0.06 
HAFNIUI" o.nn 1.5196 20.432 ZC039e -0.20 
TANTALUI'l 0.81'+5 1.9,509 16.580 5Cj31t4. -0.39 
TUNGSTEN 0.7818 2.1013 4.369 84620. -0.91 
RHEiiiiUII' De7635 1~9446 4.153 82260. -0.92 
OSMIUM o. 7512 1.«)655 4.391 906!56. -0.94 
IRIDIUII' 0.7535 1.6616 ~-.194 64339. -0.99 
PLATINUII' 0.7701 le't099 1.616 3Cj959. -1.02 
GOLD 0.8007 Oe9149 o.sso f!132. -'l.74 
MERCURY Oe8851 Oel531 2.504 2 3389. -0.62 
THAll lUll! 0.9528 0.4516 0.503 6811. -0.70 
LEAD 0.9717 0.4888 0.403 67C1. -0.77 
RISMUTH 0.9378 0.5217 0.696 c;oss. -0.70 
POLCNIUM 0.9850 0.3603 2.265 19374 .. -0.59 
FRANCIUM 1. 5547 Oel890 46.827 1331t 72. 0.35 
RAOIU"' 1.2737 0.4386 37.095 lt2591t. 0.22 
ACT I NlU~ 1.0428 1.0862 -7.775 45. o.08 
THORIU~ 0.9983 1.4266 3e065 3744• -0.1'1 
PROTACTINIUM 6.9028 1.3786 1.728 1C373. -0.48 
tJRAIIiiUI' 0.8567 1e3055 c. 9'+0 13068. -0.71t 
NEPTUNIUM 0.81t8<\ 1.1802 0.662 c;1124 -0.72 
PlUTONIUM+4. 76 0.9106 Oe9587 0.038 1354. -J.43 
PLUTCNIUI"'+5 o. 88~0 0.9581 O."'t58 5121. -0.61 
AMERICIUM 0.9606 0.689J c.ou 1256. -0.24 
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TABL E:-111-119 

SOL VfN T-: TER 8 I'-" 

.CCROY•THO~AS AT~ IC ATOMIC HEAT CF 
ELECTRO~EGATIVITY. RADIUS VOLUME SUBLI ~A TI CN 

1e168 1. 783(1 19.300 9396C. 

SOLUTE RACIUS ENERGY .MOTT Hi LO EBRANO ELECTRONEGATIVITY 
ELHIENT .RATIO RAT 10 NUMBER FACTUR Dl FFERENCE 

HYDROGEN Oe4369 0 e5 Sltit 5.107 12 6609. -1.03. 
LiTHIUM o. 8761 Oe4106 2.616 3802. 0.21 
BERYLLIUM (>. ~3l6 0.8291 12.351 38515. -0.36 
llORPN o. 5160 1. 4102 7.581 12 eo95. -o.8s 
CARBON 0.4913 1.8189 6.125 27C972. -1.38 
NITROGEN 0.4627 1e2016 3.963 318032. -1.86 
Ol<YGfN o.so:n ' 0.6337 0.652 8C150e '-2.29 
SODIUM 1.0718 0.2759 25.486 29123. 0.22 
MAGNESIUM o. 8985 0.3789 56.858 6232. -0.06 
ALUII'I NUM o. 8031 0.8248 1.292 4885 •. -0.35 
SILICON 0.7414 1.1537 0.852 9798. -0.66 
PH.OSPHOROUS 0.6960 o.aou 0.859 18408. -0.93 
SULFUR o. 7011 Oe706l Ce255 11774. -1.34 
POTASSIUM . 1~ 3326 o.22&6 29.752 750C2. 0.33 
CALCIUM 1. 1071 · Oelflt91 37.181 19973. 0.15 
.SCANDIUM 0.9204 0.9685 -o. n2 1102. -o.n 
TJ TANIUM o.e2oo 1.1994 4.309 11494. -0.32 
VANAOIU~ 0.1-549 1.)069 6.878 36528. -o.47 
CHRCMIUM o. 7190 le0111 1ellt6 26680. -0.98 
MANGANESE+ 5 o. 7330 0.7152 0.589 8871. -0.75 
MANGANESE+? o. 7033 0.7152 Oe404 1.1897. -1.07 
IRON 0.7145 1.0643 2.678 31627. -0.70 
COBALT 0.7022 1e0866 2.790 3 7s 74. -0.75 
NICKEL 0.6988 1.0941 2.846 39299. -0.76 
COPPER o. 7168 0.8631 1. 722 18078. -0.65 
ZINC 0.1818 0.,3310 0.125 1889. '-0.49 
GALLIUM o. 7588 0.6939 -0.095 319• -0.63 
GERMANIUM 0.7729 0.9525 o.o12 2017. -0.73 
ARSENIC 0.7661 Oe3086 0.362 el44. -0.91 
SELENIU"' o. 7919 0.5258 o.on 3988. -1.29 
RUBIDIUM 1.4279 0.21U 3 e. 9.28 9'7768. 0.33 
STRONTIUM 1o 2064 Oe3842 43.619 36743. 0.19 
YTTRI U"' 0.9944 1e0600 -566 .. 424 134. ~0.01 
ZIRCONIUM o. 8985 1.5539 23.689 17353. •0.17 
NIOBIUM 0.8233 1.8625 19.020 49538. -0.33 
MOLYBDENUM o. 7852 1.6762 2e498 51221. -0.93 
TECHNETIUM 0.7656 1.6826 2. 874 59993. -0;,94 
RUTHENIUM 0.7510 1.6475 2.966 63111. -0.95 
RHODIU~ 0.7543 1e4l76 1.775 41tl74. -1.03 
PALLADIUM 0.1717 0.9621 0.498 13653. -i.04 
SILliER 0.8104 0.7280 o. llt5 2011. -0.51 
CADP'IU"' 0.8794 Oe2852 2~11t6 9591. -q.41 
INDIUM 0.9344 Oe611tl 0.030 ·1485. -0.65 
TIN+2 0.9148 0.7663 -0.186 195. -o.tt8 
TIN+4 0.8861 o.T663 Oo105 2258. -0.66 
ANTI MCNY o.a8U 0.6662 o.o75 2328. -0.81 
TELLURIUM Oe9209 0.4960 0.650 9665. -0.75 



TA 8l E•! H .. ~ ~Q 

SOLVENT-TERBIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ELE~ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.5317 0.2005 37.747 12 5566. 0.38 
BARIUM 1.2541 Oelt523 28.135 3791t3. o.24 
LANTHANUM 1.0527 1e096Z -18.251 98. o.os 
CERIUM+] 1.0353 1e1817 -23.039 116. o.o5 
CERIUM+4 o.9nT 1.1817. 1.412 31t28. -0.26 
PRASEODYMIUM 1.0252 0 .• 9482 -24.440 378. 0.04 
NEOCYMIUM 1.0219 Oe8227 9.562 l41t7. 0.03 
PROIIIETM 1Ufi4 leO 146 0 e68ll U2.4!16 3567. 0.03 
SAMARIU" 1.0107 Oe5247 549.834 7899. 0.02 
EUROPIUM+2 lel447 Oe4523 27.794 2 3845. 0.19 
~UROPIU,+3 le0084 Oelt52J 1618.200 1Cl745. o.02 
GADCLHHUfi4 leOlOl 1.0191 •805.401 4. o.o1 
DYSPROS 1Ufi4 Oe9m Oe7578 154.049 1420. •0.01 
HOLII'IUM 0.9910 0.7631 3.681 1214. -0.02 
ERBIUM o.ta•o o. 7929 •13.335 749. -0.02 
THULIUfi4 0.9798 Oe6205 85.199 32C4e -0.03 
YTTERBI Ulll+2 1.0875 '0.'+066 38.381 20579. 0.15 
YTTER 81 Ufi4+3 Oe9764 Oe4066 250.993 1C453e -0.04 
LUTETIUM 0.9731 le081J -9.849 669. -o.os 
HAFNI U"'· o.U6l leS485 21.174 1~192. -0.19 
TANTALUM 0.8228 le98U 16.695 57311. -0.38 
TU1'4GSTEN 0.7897 2el41J 4e304 81939. -0.90 
RHENIUM o. 7112 1e98l7 4.089 19611. -0.91· 
OSMIUM 0.7588 2.0030 4.322 87763. -0.93 
IRIDIUM 0.7611 le6933 2.742 62164. -0.98 
PLA Tl NU" 0.1779 1e4368 1.57CJ 38486. -1.01 
GOLO 0.8087 0.9323 a.szs 7678. -o.rJ 
MERCURY Oe8940 Oe1560 2.583 23500. -0.61 
THALLIUM Oe9621t 0.4602 o.531 7060. -0.69 
lEAD. 0.9815 Oe498l Oelt26 6897. -0.76 
BIS,..UTH ·.0.91t73 Oe5316 0.733 ~288. -0.69 
POLONIUM 0.9950 0.3672 2.362 19638. -0.58 
FRAfi;CIU"' le 5704 0.1926 45.177 134111. 0.36 
RADIUM 1.2866 0.4470 34.988 43134. 0.23 
AC Tl NIU"' 1.0533 lel06CJ -6.263 74. 0.09 
THOR I Ull' 1.01)84 1.4538 2.970 3461. -0.18 
PROT ACT I Nl UM 0.9119 l.40it9 1.683 ~8)8. -0.47 
URANIUM 0.865,. 1. 3304 0.910 12441. -0.73 
~EPTUNIUM Oe8570 1.2026 0.636 1!622. -0.71 
PLUTONIUM+4.76 o. 9198 0.9110 0.003 12C5. -0.42 
PllJTONIIJM+S o.R929 0.9770 0 .. 410 4787. ...o. 60 
AMERICIUM o. 9703 0.7024 o.llt2 1368. -0.23 
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TA 8l. E• I ll- 121 

SOLVENT-DYSPROSIUM 

GCRDY•HtOMAS ATOMIC ATOMIC HEAT CF 
ELECTRUNEGATIVITY RADIUS VOLUME SUB ll .,A Tl CN 

1.176 1.7750· 19.030 7120C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND E LE CTRONEGA Tl VI TV 
ELE,.ENT RATIO RA r 10 NUMBER FACTOR 1>1 FF ERENCE 

HYDROGEN 0.4389 0.7316 5. 959 14!1288. -1.02 
ll THI UM o.8800 Oe51t19 -0.03 726. 0.22 
RERYLLI UM 0.6355 1e0941 17.093 50588. -0.35 
BORCN 0~5183 1e8610 8~965 1481t62. -0.84 
(ARBON Oelt935 2.4003 6.827 29eltc5. -1.37 
NITROGEN O.lt61t8 1.5857 lt.350 345971. -1.85 
OXYGEN o. 5054 0.8362 0.787 95825. •2.28 
SODIUM 1.0766 6.3640 13.402 1 ~977. o.23 
MAGNESIUM o. 9025 Oe5000 10. 601t 1905. -o.o5 
ALU"I NU"! 0.8068 1.0885 3.403 1 Cit 77. -0.34 
SILICON Oe71t48 1.5225 1.659 17556. -0.65 
PHOSPHOROUS 0.6992 1.0576 1.334 27463. -0.92 
SULFUR 0.7042 0.9326 0.440 19260. -i.33 
POTASSIUM .1. 3386 0.3011 18. 879 503U. o.3~t 
CALCIUM lel121 o·. 5927 15.688 Cj996. 0.16 
SCANDIUM 0.9245 1.2781 14.081 •HC4e. -0.10 
Tl UNIUM 0.8231 1.5829 8.177 19783. -0•31 
VANAOiUI'! o. 7583 1el247 9.690 4<;302. -o.~6 
CHRC.,IUM 0.7223 le3343 le660 3 7517. -0.97 
MANGANESE+5 o. 7363 Oe9438 1.130 15617. -0.]4 
MANGANESE+7 Oo 7065 Oe91t38 0.699 1 <;428. -1.06 
IRQ~ o. 7177 lelf045 3.789 lt3278. -0.69 
COBALT o.7o54 1.4340 3.827 50039. -0.74 
NICKEL o. 7020 1elt438 3.875 51988 •. -0.75 
COPPER o. 7200 1eU90 z. 718 21186. -0.64 
ZINC . o. 7854 Oe4368 -0.199 120. •0.48 
GALLI U,. 0.7623 Oe9157 0.163 2660• -0.62 
GERP'ANIUM 0.7763 1.2570 Oelt33 ~427. -0.72 
ARSENIC 0.7696 Oelt073 0.100 3074. -0.90 
SELENIUM 0.7955 Oe6938 -o.ou 711. -1.28 
RUBIDIUM 1.4344 0.2795 25.385 61278. 0.34 
STRONTIUM 1. 2118 0.5070 u.on 21583. 0.20 
vrTRJUM 0.9989 1.3989 52?07. 873 2~08. -o.oo 
ZIRCCNIUM 0.9025 2.0506 ~2.604 27616. -O.i6 
NIOBIUM 0.8210 z • .tt579 26.332 64936. -0.32 
MOLVBDENUM 0.7887 2eZl21 3.312 66~C6. -0.92 
TECHNETIUM 0.7690 2.2205 3.721 7~042. -0.93 
RUTHENIUM 0.7544 2. i7~2 3.808 7~436. -0~91t 
RHODIUM o. 7577 1. 8708 2. 380 58744. -1.02 
PALLADIUM 0.7752 le2697 0.845 22032• -1.03 
SILVER 0.8141 o. 9607 0.842 6122. -o.so 
CAO,.IUM o. 883~ 0.3764 0.7U 3979. -O.ItO 
INDIUM Oe9386 o.;s104 -0.124 6. -0.64 
TIN+2. 0.9189 1e0ll2 -o.us 495. -<i.lt7 
Tl N+it Oe8901 i.ouz -o. 113 ez. -o•65 
ANT I "'0NY 0.8851 o. 8792 •o.o72 120. -o.ao 
TELLURIUM Oe9251 0.6545 0.186 3568. -0.74 
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u~~-• 11-122 

SOLVENT-DYSPROSIUM 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElE "ENT RATIO RATIO NlJMBER FACTOR 01 FFERENCE 

CESIUM 1. 5386 0.2646 2!5.266 '· eeooz. 0.39 
RARIUM 1.2597 0.5969 14.9llt 22005. 0.25 
LANTHANUM 1.0575 1o4466. -4.093 864. 0.06 
CERIUM+) 1.0400 1.5674 19.361 2446. o.o5 
CER I Ufll+4 0.9420 1.5674 5.176 8893. -0.25 
PRASEODYfiiiUM 1.0299 1 .• 2513 -17.015 362. o.os 
NEODYMIUM 1.0265 1.0857 -29. 301t o. 0.04 
PRO,ETH IUM 1.0192 Oe8989 -23.234 It 59. 0.04 
SAMARIUM 1.0152 0.6924 61.637 2558. 0.03 
EUROPIUJ11+2 1.1499 .0.5969 12.774 125C9. 0.20 
EUROPIUM+3 1. ;J 130 0.5969 232.038 4274. 0.02 
GADOLINIUM 1o0146 1. 3448 18.759 1303. 0.02 
TERBII,Jfll 1. 0045 1.3197 154o01t9 1420. 0.01 
HOl.,IU" Oe9955 1.0070 -802.861 7. -o.o1 
ERBIUM OoCJ904 1.0463 -185.017 1CO. -0.02 
THULIU"' 0.9842 0.8188 -61.721 372. -o.o2 
YTTER BI UM+2 1.0921t 0.5365 16.676 1C550o 0.16 
VTTER81 UM+3 0.9808 0.5365 127.587 42C5. -0.03 
LUTETIUM 0.9775 1.4348 lit. 225 3931. -0.04 
HAFNIUM 0.8901 2e0435 36.651 2Ci8C7. -0.18 
TANTAlUM 0.8265 2e6236 22.s1it 73812. -0.37 
TUNGSTEN 0.7932 2.6258 5.403 11lC770. -0.89 
RHENIU" 0.7746 2.6152 5.133 Q7930. -0.90 
OSMIUM 0.7623 2.6433 5.361 106732. -0.92 
IRIDIUM 0.7645 2.2.346 3.531 7 8433. -0.97 
PLATINUJII 0.7814 1.8961 2.176 51764. -1.00 
GOLO o. 8l21t leZ.303 1.095 14433. -0.72 
MERCURY 0.8980 0.2059 1.504 13842. -0.60 
THALLIUI'! Oo9668 o. 6073. 0.095 2216. -0.68 
LEAD Oe9859 0.6573 0.068 2078. -0.75 
HISJIIUTH 0.9515 o.To1s Oo195 3294. -0.68 
POLONIU,. 0.9994 0.4846 1.171 10090. -0.57 
FRAPICIUJII 1.5775 0.2 542 30.346 94933o 0.37 
RADIUM 1. 2924 0.5899 19.014 25613. ').24 
ACTIN IU" 1.0580 1.4607 -1.179 942. o.1 o 
THORIUM 1o 0130 1e9185 u. 6't3 Ci321. wQol7 
PRO TACT I Nl UM 0.9161 1.8539 3.3CJ't 18040. -0.46 
URANIUM 0.8693 1.7556 1.655 212CO. -0.72 
NEPTUNIUM 0.8608 1e587l 1.306 1H21. -o.1o 
PLUTON( UM+'to 76 0.9239 1.2893 0.941 lt9l3. -0.41 
PLUTONIUIII+5 0.8969 1o2893 1.153 1 ()~ 12. -(l.5Q 
AMERI Cl IJM 0. CJ71t6 . o. 9270 -.1.030 o. -0.22 
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T A 8L. f.,. I II- 123 

SOLVENT-HOLM I U,M . 
~ ; . 

GCROY-THOMI\S AToMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB L1 MAT I CN 

1.184 1o7670· 18.780 7170C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELEtTRONEGATIVIT¥ 
ELEJIIENT RAT I 0 RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.4409 Oo7?6~ · 5. 91:7 142028. -1.02 
LITHI\Jfll 0.8840 0.5381. -.o. 287 86(). o.zz 
BERYLLIUM 0.6384 1.0865 17~356 49107. --:}.-35 
BORCN 0.5207 i.8480 8.939 14 52 60. .:.o.84 
CARBCN o.~t958 2.3835 6. 778 -292834. -1.3 7. 
NITROGEN Oo4669 1.5746 4.305 .. 33«;507. -1.85 
OXYGEN o. 5076 0.8304 0.772 93468. -2.28 
SODIUM 1.0815 Oo3615 13.01,9 17631. 0.23 
MAGIIIESIU.M Oe9066 Oolt965 18.932 2116. -0.05 
ALUMINUM Oo8104 i.0809 3.349 <i912o -J.34 
Sl LICON · 0.7482 :1.5i19 1.619 16776. -0.65 
PHOSPHOROUS 0•7023 1.0502 1.306 26470. -0.92 
SULFUR 0.7074 0 .. 9261 0.426 18466. -1.33 
POTASSIUM .1. 3447 Oo2996 18.523 51738. Oo34 
CALCIUM 1oll7l o.se86 15.06.7 .lC537. Oo16 
SCANDIUM · o.n87 1•2692 14.750 ' 43 27. -0.10 
TITANIU;., Oo8274 1o57l8 a. 222 18946. -0.31 
VANADIUJII o.7617 1.7127 9.729 4 7845. .:00.4b 
CHROioliUJII 0.7255 1-.3250 1o632 36301. -o • 91 
MANGANESE-+5 0.7397 0.9372 1.099 14916. -0.74 
MANGANE SE+7 0.7097 -0.9372 0.678 le629. -1.06 
IRON 0.7210 1.3947 -3. 755 41943. -0.69 
COBALT Oo:f085 1o4240 3.7q3 4 es 7o. -0.74 
NICKEL 0.7051 1o4338 3•841 5C481o -:>.75 
COPPER 0.7233 1ol3ll 2o681 2 t197. -0.64 
ZINC . 0.7889 0.4338 -0.195 175. -o-;.48 
GALLIUM 0.7657 Oo9093 0.137 2395. -0.62 
GERMANIUM 0,;7799 1o 2483 o. <1105 5985• -6.12 
ARSENIC o. 1731 0.4045 0.115 3330. -0.90 
SELENIUM. Oo7991 0.6890 .-0.009 852. -1.28 
RUBIDIUM 1o41t09 · Oo2715 24•863 69038. 0.34 
STRCNTIUM 1• 2173 0.5035 22.127 22426. 0.20 
YTTRI Ul" 1.0034 lo3891 834.286 2135. .0.01 
ZIRCONIUM 0.9066 2.0363 45.240 2~580. -0.16 
NIOBIUM o. 8308 2 •. 4407 26.922 63184. -0.32 
MOLYBDENUM 0.7923 2.1967 3.279 64631. -0.92 
TECHNETIUM o. 7725 2ol050 3.~87 74097. -0~93 
RUTHENIUM 0.7518 Zo1590 3. 774 77431. -0~94 
RHODIUM 0.7612 le8517 2•349 51108. :.1.02 
PALLAOI UM 0.17~7 loZ608 Oo822 21157. -1e03 
SILVER 0.8178 o. 9540 Co796 5706. -0•5o 
CAOfoiiU~ 0.8874 '0.3738 o.e5o 4266. -0.40 
INDIUM Oo942S 0.8047 -0.125 26. -0.64 
TIN+Z 0.9230 1e0042 -0.162 383. -Q.47 
TIN+4 0.8942 1.0042 -0.109 139. -0.65 
ANTIMONY 0.8891 o.ehl -0.069 184. -o•ao 
TELLURIUM Oa9293 Oe6499 0.215 3881. -0.74 



TABt £o ftlo 124 

SOLVENT-HOLMIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ElEfiENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.5456 Oo2628 24.868 90212. 0.39 
BARIUM 1o 2654 0.,927 14.591 22901. Oo25 
LANTHANUM 1.0623 1e't365 -4.746 701 .• o.o1 
CERIUM+] 1e0447 1.5565 11.327 2164. 0.06 
CER I UM+4 0.9462 1a5565 5.129 E349. -o.2s 
PRASEODYMIUM 1.0345 1o24ZS -13.827 262. 0.05 
NEODYMIUM 1.0311 1.0781 -zo. su 6. o.os 
PROfiiETHIUM 1.0238 Oe8926 -13.100 sao. o.os 
SAMARIUM 1.0198 0.6876 46.553 2825. 0.04 
EUROPIUM+2 1.1551 0.5927 12.439 13130. 0.20 
EUROPIUM+] 1.0175 0.5927 144.740 4610. 0.03 
GADOLINIUM 1.0192 1.3354 -6.542 1105. 0.02 
TERBIU"' 1.0091 1e3105 3o681 1214. o.o2 
OYSPROS IUM 1.0045 Oe9930 -802.161 1. o.o1 
ERBIUM 0.9949 1e0391 -711.879 53. -0.01 
THULl Ul'4 o. 9887 Oe8U1 -120.686 480. -o.o2 
YTTERBIUM+2 1.0913 0.5328 15.964 U093. 0.16 
YTTERBIUM+] 0.9853 0.5328 251.150 4528. -0.02 
LUTETIUM Oe9819 1.4248 101.-079 3579. -0.03 
HAFNIUM 0.8942 2.0293 38.545 28725. -0.18 
TANTALU,. 0.8302 2.6053 22.892 11905. -0.37 
TUNGSTEN 0.7968 2.8061 5.371 9E415. -0.89 
RHENIUM Oe1782 2.5969 5.101 95618. -0.90 
OSMIUM 0.7657 2.&248 5.328 104275. -0.92 
IRIDIUM 0.7680 2.2190 3.497 76446. -0.97 
PLATI~M 0.7849 le8828 2.i45 50258. -1.00 
GOLD 0.8161 1.2218 1.062 13749. -0.72 
MERCURY 0.9021 0.2045 1.604 14335. -0.60 
THALLIUM 0.9711 0.6031 o.uo 2455. -0.68 
LEAD 0.9904 0.6527 c.o87 2314· -0.75 
81 SfllUTH 0.9559 0.6967 0.228 3600. -0.68 
POLONIUM 1.0040 . 0.4812 1.274 1C603. -0.57 
FRANCIUM 1. 5846 0.2524 29.791 97284. 0.37 
RADIUM 1. 2982 0.5858 18.510 26604. 0.24 
ACTJ NIUM 1.0628 1o't505 -1.689 771. 0.10 
THORIUM 1. 0175 1.9052 11.883 E743. -0.17 
PROTACTINIUM o. 9202 1.8410 3.345 172 30. -0.46 
URANI U"' 0.8732 1oT434 1. 618 2C321o -0.72 
NEPTUNIUM 0.8647 1.5760 1.270 15374. -0.70 
PLU TC Nl UM+4o 76 0.9281 1.280) 0.877 4526. -o.~·1 
i>llJTONIUM+5 0.9010 le280) 1.111 9993. -U.,'l 
AMERiCIUM 0.9791 0.9205 -1.102 7. -0.22 
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TABLE-111-125 

SOLVENT-ERBIUM 

. GCROY•fHOMAS ATOMIC ATOMIC HEAT CF 
ELECfRO~EGAfiVITY~ RADIUS·· VOLUME SUHUMATICN 

1.192 1.7580 18.490 74 51JC. 

SOl,. UTE RACIUS ENERGY MOTT HILOEHR.-.NO ELECTRONEGAJIVITY 
EL~-..ENT. RATIO RAT 10 NUMBER FACTOR 01 FFERENCE . . . : 

HYDROGEN 0.4431 0.6992 s. 755 136034. -1.01 
u THI u~ o.8885 0.5179 0.077 .1288. 0.23 
BER 'tl Ll UM 0.6416. 1.0456 '17~00~ 45998. -0.34 
BORCN 0.5233 1.7785 8.726 139153. -o.e·3 ·· 
CARBON o. 4983 2.2940 6.627 283036. -~.36 
NITROGEN Oe4693 .1.5154 . .,.. 20 2 32 8543. -1 .. 84 
OXYGEN o. 5102 . ·o. 7992 a. 739 88906. -2.27 
SODIUM 1.0870 0.3479 ·13.648 1<.i624. o~'i4 
MAGII.ESI UM 0. 9113 0.4779 47.271 2766. -0.04 
ALUJIII NUM 0.1;1146 1.0403 2.982 8591. -0.~3 
Sl Ll CCN 0. 7 520 1e4550 l.it67 14962. -0.64 
PHOSPHOROUS 0.7059 1.0107 1. 2lle ·24272. -0.91 
SULFUR o. 7110 0 .• 8913 0.386 1 ~675. -1.32 
POTASSIUM. .1.3515 o. 2 883 19.158 5!:931. 0.35 
CALCIU"·· 1. 1~29 0.5664 16.·084 12165. o.p 
SCAII.OIUM 0.9334 1.2215 12.546 3433. -0.09 
TITANIUM· 0~8316 1e.5128 7.722 170C6. -0.30 
VAN AD lUM 0.7656 le6483 9.397 41t682. -..0.45 
CHROMIUM o. 7292 :1.2752 1.533 3 3640. -0~~6 
MANGANESE+5 0.7435 ·,0.9020 0.992 13314. -0.73 
MANGANESE+? 0.7133 .0.9020 Co617 H827. -1.05 
IRON 0.7247 1.3423 3. 572 3<.i052. .. o.6B 
COBALT 0.7122 1.3 705 . 3. 620 4~430. -0.73 
NICKEL 0.7088 1e3799 3.669 47270. -0.74 
COPPER 0.7270 1.0886 2.508 2391H. -0.63 
ZINC 0.7929 o.ltl74 -0.161 377. -0.47 . 
r.ALLIUM 0.7696 . 0.8752 c.o6a 1716. -0.61 
GERI!ANI UM o.7e3a 1.2013 0.324 4935. -0.71 
ARSENIC o. 7770 0.3893 Oel61 4113. ... !).89 
SELENIUI'I Oe8032 0.6631 . c. 003 13Cit. -1.27 
RUBIDIUM 1. 4482 0.2671 .25.579 14279. 0.35 
SfRCNTI UM 1. 2235 Oe't846 22.930 24957. 0.21 
YTTR I Uf! 1.0085 1.3369 59.244 1500. 0.02 
ll RCCNI UM 0.9113 1.9597 45.518 24184. ..-0.15 
NIOBIUM 0.8350 2.3490 26.598 5<.i376. -0~31 
MOLYBDENUM 0.7964 2el14l 3.136 6C819e -0.9_1 
TECHNETIUM o. 1765 2.1221 3.540 6<.i987. -0•92 
RUTHENIUM Oo 7617 2.0179 3.627 73226. . -0~93 
RHODI u.- 0.7651 1. 7879 2.237 53600. -1.01 
PALLADIUM 0.7827 1eZl34 0.752 1 <.il69. -1.02 
Sl LVER 0.8220 0.9181 0.644 4729. -o;.it9 
CAD~IUM Oe8919 0.)597 1.138 5142. -o~39 
INDIUM 0.9477 o. 7745. -0.115 145. -0~63 
TIN+2 0.9278 0.9664 -0.214 155. -0.46 
TIN+4 0.8987 o.9664 -0.088 368. -o·.64 
ANTIMONY Oo8936 0.8403 -0.053 431. ..o.'79 
TELLURIUM 01!9340 0.6255 0.298 4832. -o~'n 
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TABLI>III ... 126 

SOL VENT-ERBIUM 

SOLUTE RAt IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIENT ·RATIO RATIO. NUMBER FACTOR DIFFERENCE 

CESIUIII 1.5535 0.2529 25.639 9H38. 0.40 
BARIUIII le2719 Oe5705 15.402 2!573. o.26 
LANTHANUM lo0677 1.3826 -6.483 351. o.o8 
CER I Ull4+3 1.0501 1. 4980 2.864 1507. 0.07 
CERIUM+It 0.9511 1.4980 4.489 7055. -0.24 
PRASEODYMIUM 1.0398 lelCJ58 -12.603 75. 0.06 
NEODYIIIIUM 1.0364 1.0316 -14.128 96o 0.06 
PROII'ETHIUM 1.0290 0.8591 -3.165 987. o.os 
SAMARIUM 1.0250 0.6617 48.087 3642. o.os 
EUROPIU111+2 1.1610 0.5705 u. 311 14994. 0.21 
EURCPIUfi!+3 1.0228 o.s7o5 120.235 5628. 0.04 
GADOLINIUM 1.0245 1.285Z -22.453 662.· o.o3 
TERBIU"' 1. 0142 1.2612 -33.335 749. o.oz 
DYSPROSIUM 1o0097 o.~557 -185.017 lOll. o.oz 
HOLII'IU"' 1.0051 0.9624 -771.879 53. o.o.1 
THULl Uli' o. 9937 o.7826 -236.537 843. -o.o1 
YTTER81UM+2 1.1030 0.5128 16.911 12729. 0.17 
YTTERBI U1'4+3 0.9903 0.5128 731.402 5510. -o.oz 
LUTET IU,_. 0.9869 1e3713 116.981 2746. -o.o2 
HAFPII UPI 0.8987 1.9530 38.481 H237. -0.17 
TANTALU1'4 0.8345 2.5074 22.536 67797. -0.36 
TUNGSTEN 0.8009 2•7007 5.193 93505. -0.88 
RHENtUIII 0.7821 2.4993 4.929 CJC816e -0.89 
OSMIUM 0.7696 2.5262 5.156 99226. -0.91 
IRIOIUII' 0 •. 7719 2.1356 3.358 72262. -0.96 
PLA T1 NU,_. 0.7890 le8U1 2.034 4f980. -0.99 
GOLD 0.8203 1.1758 0.91t9 12161. -0.71 
MERCURY o.CJQ67 0.1968 1.842 15878. -0.59 
THALL IU"' 0.9761 0.5804 0.194 3190. -0.67 
LEAD 0.9954 Oo6282 0.147 3042. -0.74 
BISfiiUTH Oo9608 Oo6705 0.324 4530. -0.67 
POLONIUM 1.0091 0.4631 1.527 12155. -0.56 
fRANCIUfll 1.5927 0.2430 30.615 104213. 0.38 
RADIUM 1.3049 0.5638 19.369 29556. 0.25 
ACTI NIU,_. 1.0683 1eJ960 -2.735 401. o.u 
THOR I Ulll 1.0228 1.8336 10.708 7357. -0.16 
PROTACTINIUM 0.9249 1o 1718 3.054 15325. -0.45 
URANIUPI 0.8777 1.6779 1.'t78 18217. -0.71 
NEPTUNIUM 0.8692 1.5168 1.139 l3621t. -0.69 
PLUTCNIUM+4.76 0.9329 1.2322 0.662 3610. -0.40 
PLUTCNIUM+5 O.Y056 loH22 Oe966 eon. -0.58 
AMERICIUM 0.9.841 o. 8859. -1.099 96. -0.21 
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TABLE•Iil-127 

SOL V EN T• TtiUl, I Lt4 

GORDY-THOMAS AT!i41C ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB ll ~A Tl CN 

1.200 1o 747C 18.140 583oo. 

SOLUTE RACIUS ENfRGY ilion ·1-iflOEBRANO ELECTRONEGATiVITY 
ELe,;te;..n RATIO RATIO NUM8ER FACTOR . DIFFERENCE . 

HYDROGEN 0.4459 0.8935 6o441 . 14~711. -1.00 
liTHiUf'! 0.8941 0.6617 ~c.838 79. Oe24 
BERYLLIUf'! 0.6457 i.3362 21.682 55642. -0.33 
BORON 0.5266 2.2727 9;;881 1544CO. -0•82 
CARBON 0;,5014 ~-9314 7.170 3025C5o -1.35 
Nl TROGEN . 0.4722 1.~365 "· 4.88 347185 • ..:1.83 
OXYGEN o. 5135 1o0213 OeBitS 10C77l. -~.2~ 
SODIUM 1.0939 uo4446 7. 332 11759. o•2s 
MAGNESIUM 0.9170 0.6i06 -27.058 631. -0.03 
ALU!il I NUf'! o.8i97 1.3293 5.349 13822. -0.32 
SILICON 0.7567 1e8593 2.262 21900. -0.6_3 
PHOSPHOROUS o. 7104 1ol916 1 .. 642 3i870o -0.90 
SULFUR 0~1155 1.1389 Ce55~ 23140. -1.31 
POTASSIUM 1,;3600 Oe3684 1:2.659 3'i024o o.·36 
CALCIUfll 1. 1299 0•7238 t.530 ton. ();,"18 
SCANDIUM Oe9393 1.5609 41.940 7382. ~o.o8 
TIT~NIUM 0.8369 H933l 11.93~ 24336. -0.29 
VANADIUM 0.7705 2.;1()6~ 12.971 55084. -:0~44 
CHROMIU,. 0.7338 le6295 le 988 42570. -0.;95 
MANGANESE+5 o.Hu ie.1527 1. 512 11.!273. -o.;12 
iiiANGANESE+7 0.7178 i.;1527 o.e88 23329,; -1.04 
IRON 0.7293 1. 71~3 4.576 ~tess a. -9~67 
COBALT 0.7i67 1. 7513 4.;542 ~51t89. -0~72 
NICKEL 0.1132 1~7633 It •. 581 57482. -0.73 
COPPER Oo731~ 1·.3911. 3. 43 8 31668. -o.6·z 
ZINC 0.7979 o.~334 -0.238 33. -0.46 
GALLiUM 0.7745 1ell81t Oeltl6 4644. -0.60 
GERMANIUM 0.7888 le5352 0.726 c;39i. ~().70 
ARSENIC o.7al9 o.~t97tt ().010 1370. -0.88 
SELENiu,. 0.8082 0~8413 -9.031 e.o. -1~26 
RUBIDIUM i.457lt 0 .. 3413 17 .. 390 53163. 0.~6 
STRC~TI UM i. 2313 0.6192 12."50 1~087. o.~;! 
YTTRIUP4 1. 0149 1. 7084 278,;843 4594. Oo02 
ZIRCCNIUM 0.9110 2e5043 · 70.551 33080. ~oa4 
NIOSIUflil 0.8403 3;;ooi7 3ite042 11843. -o.3o 
MOLYBDENUM 0.8014 2e7015 3.846 73026. -o.~o 
TECHNETIUf'! 0.7813 2e7l18 4e271 82750. ~0.91 
RUTHENIUM 0.7665 2 .. 6552 4.350 8HC~. -0.92 
RHOOI U,. 0.7699 2.2847 2.761 61t853o ~1.00 
PALLADIUM 0.7816 1.5506 1•072 26406. -~~01 
siLVER 0.8271 1ell32 1e'i36 8820. -0.48 
CAD~IUM Oe8975 Oelt591' o.238 i984. ~0.38 
iNDIUM Oe95J(I Oe9897 -c.. 10~ 254. -o~~62 
TIN+2 0.9336 i•i35o Oo097 1644. -0.45 
TIN+4 0.9044 1 • .2350 -o.li8 116. -0~63 
ANTI f!ICNY 0 .. 8993 lo0738 •O.OfJO . 68. ..:0.7,8 
TELLURIUM 0.9399 o. 7993 o.030 1552. -0~72 
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TABLE-111-128 

SOLVENT- THULl UM 

SOLUTE 
\ 

RACIUS ENERGY MUTT HILDEBRAND E LECTRONEGATI VITY 
ELEIIo'ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.5633 Oo3232 n.an Tcszq. 0.41 
BARIUM 1eZ799 Oe7290 8.356 15239. 0.27 
LANTHANUM 1o071t4 1. 7667 . 7.768 2426. o.o8 
CERIUM+3 1.0567 1.9142 zs.q25 lt131. 0.08 
CER I UM+It 0.9571 1e9142 9.226 12447. -0.23 
PRASEODYMIUM 1.0464 lo528l 2. 612 1487. o.o1 
NEOOYflll UM lo0429 1.3259 -7.849 404e o.o1 
PROIIIETHIUM 1o0355 1.0978 -13.865 3. Oo06 
SAMARIUM 1o03l5 Oe8456 -3.7B8 928. 0.06 
EURCPIU!Io'+Z 1ol683 Oo7290 6.0it2 7936. 0.22 
EUROPIUM+) 1o 0292 0.7290 15.892 2031. o.o5 
GADOLINIUM 1.0309 lo6424 50.290 1048. o.o~t 
TERBIUM 1.0206 1e6ll7 85.199 3204. Oo03 
DYSPROSIUM 1o0160 1. 2213 -61.721 372. 0.02 
HOLIIo'IUIIC 1.0114 1e2298 -120.686 480. o.02 
ERBIUM 1.0063 1.2779 -216.537 843. Oo01 
YTTERBIUM+2 1ol099 Oo6552 7.169 6548. o.18 
YTTERBIUM+] 0.9966 Oo6552 566 .. 630 2028. -0 .. 01 
LUTETIUM o. 9931 1. 7 523 906.886 6546. -o.o2 
HAFNIUI'! 0.9044 2e4957 57.886 35364. -Ool6 
TANTALUM Oo8397 3e2041 28.257 81013. -0.35 
TUNGSTEN 0.8060 3o45ll 6el38 10@318. -0.87 
RHENIUfll 0.7871 3ol938 5o824 1052C3. -o.88 
OSMIUM 0.7745 3.2281 6.041 114029. -0.90 
IRIDIUM 0.7768 2o7290 4.035 85172. -0.95 
PLATINUM o. 7939 2.3156 2.556 51795. ..0.98 
GOLD 0.8254 1e5026 1o511 18266. -0.70 
MERCURY Oo9l24 Oe2515 1.087 <;622. -0.!58 
THALLIUM Oo9823 o. 7411 -0.042 766. -0.66 
LEAD lo0017 Oo8027 -0.042 673. -0.73 
BIS(Io!UTH Oo9668 Oe8561 0.017 1359. -0.66 
POLONIUM leO 155 Oo.5'H8 <l.728 ~270. -0.55 
FRANCJUM 1o 6027 0.3105 21.442 763<l7. ilo39 
RADIUM 1. 3131 0.7204 10.839 1 eo8q. Oo26 
ACT I NI.UM 1.0750 1.7839 ~.104 2555. 0.12 
THORIUfll 1o0292 2 • .3431 23o158 13208. -0.15 
PROTACTINIUM o. 9307 Z.2642 4.825 22734. -O.It4 
URANIUM 0.8832 2.1441 2o197 2~012. -0.70 
NEPTUNIUM 0.8146 1o9383 1. 803 2 0418. -0.68 
PLUTONIUM+4e76 0.9388 1o5746 1. 838 7639. -0.39 
PLUTONIUM+5 0.9113 1.5146 1.723 llt090o , ... ').57 
AMERICIUM 0.9903 1.1321 -(l.901t 359. -0.21) 
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TABL,E-111..,.129 

SOL VEN T..,.y TTERBI UM+2 

GCRDY•THOfllAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUBUMAliCN 

1.020 1.939Q. u .. 820 3820C. 

SOLUTE RACIUS ENERG,Y MOTT HI LO.EBRAND ELECTRONEGATI ~·I TV 
ELEI'ENT RATIO RATIO NUM8E~ FACTOR Dl FFERENCE 

HYDROGEN 0.4018 1eJ636 8.098 261194. -1.18 
LITHIU~ 0.8056 1.0099 38.319 4373. 0.:>6 
BERYLLIUM 0.5817 2.0393 18.536 112369. -0.51 
HORCN 0.4745 3.4686 11~'~12 261\342. -1.00 
CARBCN Oo4518 4.'\738 8.929 483207. -1~53 
NITROGEN 0.4255 ~.9555 5.941 554645. -2.01 
OXYGEN 0.4626 1.5586 1e337 184720. -2.44 
SODIUM Qo9856 6.6785 -2.221 941. o.cn 
MAGNESIUM 0.8262 Oo93l9 1. 220 2433. -0.21 
ALUflll lloUM o. 7385 2.0288 6.986 41466. -Q.50 
Sl Ll CON 0.6818 2.8377 3.681 56890. -0.81 
PHOSPHOROUS 0.6400 1 ~9712 2.673 73099. -i.oa 
SI,ILFUR Oo61t47 1. 7382 1.108 57913~ -1.4~9 
POTASSIUM 1.2251t 0.5623 12.888 1C82l. 0,18 
CALCiUM 1.0181 1el047 - co 21. o. 
SCANDIUM Oo8463 2.3822 18.239 29624• -o.2t:. 
TITANIUM Oe7540 2.9503 llo716 61180. ... o~~7 
VANADIUM 0.6942 3eZ147 12~431 111380~ -0.62 
CHRCMIUP' 0.6612 2o4869 3~053 91082. -1.13 
MANGANESE+5 Oe671t1 1.7592 12obl0 51071. -0~9-0 
MANGANESE+? 0.61t67 1.7592 1. 663 58261. -1.22 
IRON 0.6570 2.6178 5.981 11)C845. -0.85 
COBALT 0.6457 2.6728 5.932 112001. -0.90 
NICKEL Oe6426 Zo69ll 5.970 l15U9. ... o.91 
COPPER 0.6591 2.1230 4.854 72836. -o.so 
ZINC o. 7169 Oe8141 0.525 H48. -o.64 
GALLIUM 0.6978 1o '7068 1.521 22SZ6. ...o.i8 
GERfiiANIUM 0~7107 2.3429 1.812 33555. -0.88 
ARSENIC 0.7045 Oo7592 o.oo~ 1231. -1.06 
SELENIUM 0.7282 1~ 2932 c.oeo 5021. -1.44 
RL!BIDIUM 1. 3130 0.5209 2Co915 H818. o.~a 
STRONTIUM 1•1093 9e9450 2.503 1285. 0.04 
YTTRIUM 0.9144 2.6073 40.355 24130. ~0.16 
ZIRCPNIUM 0.8262 3.8220 31.947 76629. -Oe'32 
Nl OBI U~ 0.7571 4e5S12 25.689 13 7680. ~o.tt8 
MOLYBDENUM Oe7220 4.1230 5~141 139466. -1.Q8 
TECHNETIUM 0.7040 4oU87 5.593 154419. :-1~09 
RUTHENIUM Oo6906 ~t.o52• 5.677 159593. •1.10 
RHOOI U" Oo6937 3 •• 869 3.912 126790. -1.18 
PALLADIUM Oe7096 2e3665 1.926 64085. -1.19 
SILVER 0.7452 1.7906 3.018 31510. .,.0.66 
CAOP'IUM 0.8087 0.7016 -0.065 721. -0.56 
INDIUM 0.8592 1.5105 o.s44 9228. -o.e.o 
TIN+2 0.8412 l 0 8848 1.~35 1 !245. -o.63 
TIN+4 0.8149 1. e8•a o. 516 8994. -.o.a1 
ANTI MQNY ci.e102 i.6387 0.325 8098. -0.9~ 
TELLURI.UM 0.8468 1~2199 0.024 1633. -0.99 
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TARI F-1 lf-110 

SOLVENT-YTTERBIUM+2 

SOLUTE RACIUS ENERGY MOTT HILDEBRAN) E LE CTRONEGA T IV I TY 
ELE,.ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1. 4085 0.4932 18.930 21t285. 0.23 
BARIUM 1.1532 1.1126 -0.673 1067. 0.09 .. LANTHANUM 0.9680 2e6963 82.1t09 19073. -0.10 
CER I UM+3 0.9520 2e9215 97.61t7 25081. -0.10 
CERIUM+4 0.8623 2.9215 10.096 40328. -O.It1 
PRASEODYMIUM Oe9428 2eU22 51.851 15660. -0.11 
NEODYMI Ul'4 0.9397 2e02J6 32.785 U018. -o.u 
PROJIIETHIUM Oe9330 1.6754 16.489 6577. -0.12 
SAMARIUM Oe9293 1.2906 3.514 24!58. -o.l3 
EUROPIUM+2 1.0526 1.1126 -31.719 22. o.o~t 
EUROPIUM+] 0.9273 1.1126 . -0.169 ll21t. -0.13 
GADOLINIUM 0.9288 2e5065 lt2e21t4 2C286. -0.14 
TERBIUI" 0.9195 2.1f597 38.381 2C579e -0.15 
OYSPROS IUM Oe9154 1.8639 16.676 1 csso. -0.16 
HOLII'IUM Oe9ll3 1.8770 15.964 11093. -0.16 
ERBIUM 0.9067 1. 9503 16.911 12729. -0.17 
THULl U"' 0.9010 1.5262 7.169 6548. -0.18 
LUTETIUM 0.891t8 2eb743 30.780 2 8459. -o.2o 
HAFNI Ufol o. 8149 3o8089 2C)e673 8C293. -0.34 
TANTALUM 0.7566 4e8901 23.232 151677. -0.53 
TUNGSTEN 0.7261 5eZ670 7.535 192767. -1.05 
RHENIU"' 0.7091 4.871t3 7.221 18e211. -1.06 
OSMIUM 0.6978 4e9267 7.449 201548. -1.08 
IRIDIUM 0.6998 4.1649 Se330 158126. -1.13 
PLA Tl NUM 0.7153 3.5340 3.691 115718. -1.16 
GOLD 0.7437 z. 2.932 . 2.726• lt'i867. -0.88 
MERCURY 0.8221 0.3838 -c.oi8 947. -0.76 
THALLI UP'! 0.8850 1.1319 0.080 2488. -O.B4 
lEAD 0.9025 1.2251 0.084 27CH• -0.91 
els.-uTH 0.8711 1.3076 0.046 1936. -0.84 
POLONIU"' Oe911t9 Oe9031 -0.097 o. -0.73 
FRAI>iCIUI" 1.4~ O.lt738 25.354 26976. 0.21 
RADIUM 1. 1831 1.0995 3.677 1735. o.o8 
AC Tl NIUM 0.9685 2.7225 220.125 19466. -0.06 
Tt:iOR 1 U" 0.9213 3.5759 l6e604 42889. -0.33 
PROTACTINIUM 0.8386 3.4555 6.538 59146. -0.62 
URANIUM 0.7958 3.2723 3.539 64388. -0.88 
NEPTUNIUM 0.7880 2e958l 3.126 54505. -0.86 
PLUTONIUM+4.76 Oe8458 2.4031 3.870 3C184. -0.57 
PLUTONIUM+5 Oe8210 2.4031 3.186 42513. -0.75 
AMERICIUM Oe8922 1 .. 7271 2.710 1C216. -0.38 



TA Ill E•lll-131 

SOLV EN T•Y TTERB I UM+3 

GCRDY•THOMAS AT(JIIIC A TOM IC . HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI M" Tl CN 

1.208 1.7~10 17~~80 3821)C. 

SOLUTE RACIUS ENERGY MUTT HI LDEI:I RAND ELECTRONEGATIVITY 
ElEii4ENT RATIO RAT 10 NUMBER FACTOR 01 FFERENCE 

HYDROGEN Oeltlt71t 1.3636 7o666 175162. -0.99 
ll THI U"' 0.8972 1.0099 -o.o8o 1078. 0.25 
BERYLLIUM Oo6479 2.0393 30.196 73388. -0.32 
BORCN 0.5284 3.4686 ·u;912 1112314. -0.81 
CAReCN 0.5032 if.4738 8.144 33~430. -1.34 

. Nl TROGEN Ooit739 2~9555 5o019 385393. -1.82 
OXYGEN 0~5152 1.5586 1.038 122562. -2.25 
SODIUM 1.0976 0.6785 i. 553 3576. 0.26 
MAGNE SlUM o. 9202 9 .~319' -79~913 300. -0.02 
ALU,..I·NUI'! 0.8225 2.0288 1C.it32 24609. -0.31 
SILICON 0.7593 2.8377 3.856 35598. ~0.62 
PHOSPHOROUS o. 7128 1. 9712 2.455 46237. -0.89 
SULFUR 0~ 7180 1. 7382 0.882 35653. -1.39 
POTASSIUM . 1. 3647 o.s623 5~676 18917 • 0.3 7 
CALCIU"' 1o 1338 i.I047 -0.503 782. 0.19 
SCANDIUpot Oo9426 2.3822 128~ 741 H582. -0.01 
TJ TIINIUM Oo8397 2. 9503 20.It32 38662~ -0.28 
VANAOIU,.. o. 7731 3~2147 16.972 74231. -O.It3 
CHROMIUM 0.7364 2.4869 2o835 5'i195. -0.94 
MANGANESE+5 o. 7507 1.7592 2. 551 31015. -o~ri 
MANGANESE+? o. 7203 1. 7592 1.413 35905. -1.03 
IRON I). 7318 2.6118 6~427 6U44. -0.66 
COBALT Oe7191 2.6728 6.228 739~6. -o. n 
IIIICI<EL 0.7157 z. 6911 6o244 76246. -0.72 
COPPER 0.7341 2.1230 5.211 4H96o -0.61 
ZINC 0.8007 0.8141 0.173 2007. -o.45 
GALLIUM 0.7171 1o7068 1.319 11852. -0.~9 
GERMANIUM 0.7915 2.3429 1.637 19268. -:0.6<1 
ARSENIC 0.7846 o .. 7592 -0.067 23. -0.87 
SELENIUM o.8UO 1. 2932 o.oo3 1314. -1.25 
RUBIDIUM 1oit62lt o.s209 .8. 425 27502. 0.37 
STRONTIUM 1.2355 0~9450 2.937 lt713. 0.23 
YTTRIUM 1oCH84 2.6073 524.405 12813. o.o3 
ZIRCQNIUM 0.9202 3.8220 121.708 5C091t. -6.13 
NIOBIUM 0'!8432 4.5812 47.491 91t568. --0.29 
MOLYBDENUM 0.8041 ~.1230 5.127 95265. -0.89 
TECHNETIUM 0.7840 4.1387 5 .. 582 105926. -o.qq 
RUTHENIUM 0.7691 4.0524 5.646 101j474. -0.91 
RHODIUM Oo7725 3.4869 3.713 8541t1o -0.99 
PALLADIUM o·. 7904 2.3665 1.691 .,.0343. -1.00 
SILVER 0~8300 i~7906 3.236 17818. -0.47 
CAD,..IUP4 0.9006 0.7016 -0~371 7. -0.37 
INDIUM Oo9569 i~.5105 0.271 3530. -0;61 
TIN+Z 0.9368 1 ~ 881t8 1.314 7111. -o~it4 
Tl N+lt 0.9075 1e884S 0.234 3280. -0.62 
ANTIMCNY Oo9021t 1.6387 o.uo 281t5. -6.77 
TEllURIUIIII 0.9431 1.2199 -0~098 51. -0.71 

' 
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TA8l E-111-132 

SOLVENT-YTTERBIUM+) 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEP'ENT RATIO RATIO NtJII BER FACTOR 01 FFER ENCE 

CESIUM 1. 5686 Oo4932 9.177 38i 66. 0.~2 
BARIUM 1. 2843 1.1126 1.862 4511. o.28 
LANTHANUM 1.0781 2o6963 42.883 9381. o.o9 
CERIUM+) 1o0603 2.9215 73.232 13393. o.o9 
CER I UM+4 o.96o4 2o92l5 20.073 24005. -0.22 
PRASEODYMIUI'! 1.0500 2.3322 43.194 l252. o.os 
NEODYMIUM 1.0465 2e0236 25.685 4436. 0.07 
PRO .. ETH IUM 1e0391 1o6754 7.347 1999. o.o7 
SAMAR IUJII 1.0350 1.2906 -1o. 3llt 248. 0.06 
EURCPIUJ11+2 1.1723 1.1126 0.185 1414. 0.23 
EUROPIU .. +3 1.0327 1.1126 -16.471 1. o.o6 
GAOOllNIUJII 1.0345 2. 5065 no. 392 1C245. 0.05 
TERRI UM 1.0241 2o4597 250.993 1C453. 0.04 
DYSPROSIUM 1.0195 1o8639 127.581 42C5. 0.03 
HOLfi'IUJII 1.0149 1e8770 251.150 4528. o.o2 
ERBIUM 1.0098 1.9503 731.402 5510. o.oz 
THUll U" 1.0034 1.5262 566.630 2028. o.o1 
LUTETIUM 0.9966 2o6743 9872.047 15762. -0.01 
HAFfliiUP' 0.9075 3.8089 96.700 52712. -0.15 
TANTALUM 0.8426 4e8901 38.489 105003. -0.34 
TUNGSTEN 0.8087 5o2670 7.812 135045. -0.86 
RHENIUP' 0.7898 4.8743 7.414 131198. -0.87 
OSMIUM o. 7771 4e9267 7.607 14C763e -0.89 
IRIDIUM 0.1794 4el649 5.249 108601. -0.94 
PLA Tl NUM 0.7967 3o5340 3.510 77669. -0.97 
GOLD 0.8283 2.2932 2.652 30473. -0.69 
MERCURY 0.9156 0.3838 0.249 3010. -0.57 
THALLIU"' 0.9856 lol319 •0.093 284. -0.65 
LEAD 1.0052 1o2251 -0.068 370. -o.12· 
IH Sfi'UTH Oo970 1 1o3076 -0.111 104. -0.65 
POLONIUfl' 1.0190 0.9031 -0.031 982. -0.54 
FRANCIUM 1.6U83 Oo4738 u. 142 41893. 0.40 
RADIUM 1. 3176 1o0995 2.834 5886. 0.27 
ACTINIUM 1. 0787 2.7225 22.349 ~636~ Oe13 
THORIUM 1.0327 3. 5759 53.001 25837. -0.14 
PROT AC.T I Nl UM 0.9339 3.4555 8.420 37430. -0.43 
URANIUP' 0.8863 3. 2723 3.612 41082. -o.6q 
NEPTUNIUM 0.8777 2.9581 3.148 33971. -0.67 
PLUTONIUM+4.76 0.9420 2.4031 4.687 H:964. -0.38 
PLU TC Nl UM+5 0.9144 2o4031 3.329 25438. -0.56 
AMERICIUM 0.9937 1.7277 3.358 lt047. -:J.19 
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TABl E-111-133 

SOl. V ~ T-L UTE TIUM 

GCRDY-THOfiiiAS AT!»!IC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADI·US VOLUME. SUB Ll po!J. 11 ON 

1.216 1.135.0. 17.790 10216Co 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGiTI~ItY 
ELEfiiiENT RATIO RATIO NUMBE.R FACTOR DIFFERENCE 

HYDROGEN 0.4490 0.5099 4.649 1049c:l5. -0.98 
LITHIUfll 0.9003 0.3776 3;, 855 7019. 0.26 
BERYLLIUM. Oe6501 0.7625 12.157 28833. -0.31 
BORCN o. 5303 1.2970 7~063 106478. -o.8o 
CAReCN 0.5049 1.6729 5.665 233665. -1.33 
NITROGEN 0.4755 1el051 3.612 27525c:le -1.81 
OXYGEN o. 5170 0.5828 Oe545 64515. -2.24 
SODIUM 1e1014 Oo2537 22.579 3eo33. 0.27 
MAGNESIUM. Oe9233 0.3485 1996.700 1C217. -0.01 
ALUpo!llliUfll 0.8254 o. 7586 0.420 2087. -0.30 
Sl LICON 0.7620 1e06ll Oelt82 5383. -0.61 
PHOSPHOROUS 0.7153 o.nn 0.614 12257. -1).88 
SULFUR' 0.7205 0.6500 0.153 1108. -1.29 
POTASSIUM 1.3695 Oe2103 28.070 92705. 0.38 
CALCIUM 1.1378 o.u3l 30.182 27930. o.io 
SCANDIUM Oe91t58 Oe8908 -u. 923 66. -0.06 
Tl TANIUI"' 0.8427 1el032 3.140 6628. -0.27 
V~NADIUM 0.1758 1.2020 6.209 26934. -0.42 
CHRCMIUM 0.7389 0.~299 c.879 1 entt. -0.93 
MANGANESE+5 0~7533 0 •. 65:78 0.327 4926. -0.70· 
MANGANESE+7 o.7Z28 0.6578 Oo21t8 1197. -1.02 
IRON 0.7343 o.9789 2.206 22950. -0.65 
COBALT 0.7216 Oe9991t 2.339 27927. -0.70 
NICKEL o. 1182 1e0063 . 2. 398 2c;379 • -0.71 
COPPER 0.7366 0.7939 le280 11960. -o.6o 
ZINC 0.8035 o. 3044 0.649 4140. -0.44 
GALLI Uflll 0.7798 0.6382 -0.147 32. -o.s8 
GERfiiiANIUM Oe7942 Ool!761 -o.on 429. •0.68 
ARSENIC 0.7873 o. 2839 0.655 12467. .-0.86 
SELENIUM 0.8138 Oe't836 0.117 7507. -1.24 
RUBIDIUflll lelt674 Oel948 36e361 1lc:l735. 0.38 
STRONTIUM 1.2398 0.3534 36.581 4e11s. 0~24 
YTTRIUfll 1e0219 Oe9749 -28.078 207. 0.04 
ZIRCONIUM 0.9233 1elt291 27.589 10974. -o.12 
NIOBIUflll 0.8461 1•7130 19.637 31715. •o;28 

. MOLYBDENUM 0.8069 1.5417 2ell3 3c;261. -0~88 
.TECHNETIUM 0.7867 1.5476 2.476, 46826. -OeS9 
RUTHENIUM · o. 7718 1eSl53 2.568 4c;593. -o.~o 
RHODIUM o. 1752 1.3038 1e464 33870. -0.98 
PALLADIUflll 0.1931 o. 8849 Oe3l'T e416. -0.99 
SILVER 0.8329 o. 6695 -0.144 471. -0.46 
CAD,..IUIII 0.9037 0.2623 4.259 14204. -0.3'6 
INDIUI'I 0.9602 0~5648 0.319 3880. -o;.6o 
TIN+2 0 .. 9401 Oe7048 Oe066 1480. -O.It3 
Tl N+lt 0.9107 Oe701t8 0.474 5317. -0.61 
ANTIMONY 0.9055 0.6128 0.305 52Q3. -o~i6 
TELLURIUM Oe9464 Oe/f561 1.213 15053. -6. 7,0 
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TAll. E-111-134 

SOLVENT-LUTETIUM 

SOLUTE RAC[US ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

CESIUM le57H 0.1844 36.233 152820. 0.43 
BARIUM 1.2888 Oo4160 25.958 50154. Oo29 
LANTHANUM 1o08l8 1o0082 Oo672 1341to 0.10 ., 
CERIUM+3 1o0640 1o0924 -4.692 256. 0.09 
CERIUM+It Oo9637 1.0924 -0.121 . 1064. -0.21 
PRASEODYMIUM 1.0536 Oo8721 5.131 2067. 0.09 
IIIEOCYMIUM 1o0501 a·. 7567 18.420 4048. o.o8 
PRO .. E TH IUM 1.0427 Oo6265 43.796 7180. o.o8 
SAMARIUM 1.0386 0.4826 100.059 12824. o.:)7 
EUROPIUM+2 1o1764 Oo4160 24.582 32765. 0.24 
EUROP[UI"+3 1o0363 Oo4160 159.955 163()1. Oo06 
GADOLINIUM 1o0380 Oo9373 -!5.703 780. 0.06 
TERBIUM 1.0277 0.9197 -9.849 669. o.os 
DYSPRQS fUM 1o023l 0.6969 74.225 3931. 0.04 
HOLIIIIUM 1o 0184 0.7018 101o079 3579. 0.03 
ERBIUM 1o0l33 OoT292 116.981 2746. 0.02 
THUll Ufl' 1.0069 Oo5707 906.886 l:546o 0.02 
YTTERBIUM+2 1oll76 0.3739 30.780 2 84!59. 0.20 
YTTERBI UM+3 1o0035 0.3739 9872.047 15762. Oo01 
HAFNIUM Oo9107 1o4242 23.538 12447. -0.14 
TANTALUM 0.8455 1o8285 16.799 44407. . -0.33 
TUNGSTEN Oo8ll5 1o 9695 3.840 65768. -o.85 
RHENIU .. Oo7925 lo8226 3o636 63788. -0.86 
OSMIUM o. 1798 ·1.8422 3.870 1C928o -0.88 
IRIDIUM 0.7821 1o5574 2.362 1te1c1. -0.93 
PLA Tl NUM 0.7994 1o3215 1o275 2 e518o -0.96 
GOLD Oo83ll 0.8575 Oo256 3954. -0.68 
"'ERCURY 0.9187 Ool435 3.954 30195. -0.56 
THALLIUM 0.9890 Oc4233 1.081 11534. -0.64 
LEAD 1o0086 0 o4581 Oo870 11420. -0.71 
BISMUTH 0.9735' 0.4889 1.409 lc\672. -0.64 
POLONIUfl' lo0225 o. J377 3.936 27076. -0.53 
FRANCIUfl' 1o 6138 Oo117Z 42.727 163604. Oo41 
RADIUI'l 1o 3222 Oo4ll1 3lo475 56481. o.z8 
AC Tl NI.UM 1o0824 1.0180 Oo144 1254. 0.14 
THORIU"' 1o0363 1o 3371 -0.460 1002. -0.13 
PROTACTINIUM 0.9372 1.2921 Oo986 ~279. -0.42 
URANIUM 0.8893 1o 2236 0.564 7274. -0.68 
NEPTUNIUM 0.8807 1o1061 Oo325 4491. -0.66 
PLUTCNI UMHh 76 0.9452 Oo8986 -0.341 92o -0.37 
PLUTCNI UM+5 0.9176 0.8986 0.109 1962. -0.55 
AMI::IUt;IUM Oo991l Oo6460 ~. ~ltl Hili. -U.ll! 



T A Bl. E- I 11-135 

SOLVENT-HAFNIUM 

GCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB Ll ~A Tl ON 

1.360 lo 5800 · 13.450 l't5 500. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELE~ENT RATIO RATIO NUMBER FACTOR Dl FF ERENCE 

HYDROGEN 0.4930 0.3580. 2.586 43276. -0.84 
LI THI U"' 0.9886 0.2652 8.493 32526. OeftO 
BERYLLIUM o. 7139 0.535~ 4 •. 989 4517. -0.17 
BORCN o. 5823 0.9107 4.202 1t34C5. -0.66 
CAReeN 0.5544 1. 1746 3.6~6 121881. -1.19 
Nl TI~OGEN 0.5222 6. 7759 2.287 1482 56. -1.67 
OXYGEN 0.5677 0.4092 0.197 21177. -2.10· 
SODIUM l· 2095 0.1781 23.907 93865. O.lt1 
MAGNESIUM 1.0139 o. 244 7 98.054 3r;405. 0.13 
AlUfoliNUM 0.9063 o. 5326 3.049. 2992. •0.16 
Sl ll CON Oo8367 o. 7450 -o.o2o 1090. -0.47 
PHOSPHOROUS Oo1854 0.5175 -0.085 125. •0.74 
SULFUR. o. 7911 0.4564 -0.034 170. -1.15 
POTASSIUM ·lo5038 Oollt76 31.892 200052. o.sz 
CALCIUM 1.2494 0.2900 29.881 8C848. 0.34 
SCANDIUM 1.0386 0.6254 58.298 9796. o.o8 
TI HNIUM 0.9253 o. 7746 -1.395 649. -0.1·3 
VANADIUM . o. 8519 0.8440 1.116 3209. -0•28 
CHROMIUM 0.8114 0.6529 -o.oo2 1164. -0.79 
MANGANESE+5 (). 8272 Oo't6l9 -0.062 740. -0.~.6 
MANGANESE+7 0.7937 Oo't619 -0.058 161. -o.a8 
IRON 0.8063 0.6873 0.172 2226• -0.51 
C08Al T Oo7924 o. 7017 0.367 3844. -0.56 
NICKEL o·. 7886 o. 7065 0.423 4361. -0.57 
CO~PER 0.8089 0.557~ -o. 228 78. -0.46 
ZINC 0.8823 0.2137 ic. 833 23674. -0.30 
GALLIUM Oo8563 Oo't481 2.230 11146. -0.44 
GERI"ANIUM Oe8722 Oo6151 0.889 7169. ~6.54 
ARSENIC. 0.8646 Oo1993 3.452 42460. -0 .. 72 
SELENIUM 0.8937 0.3395 1. 2!52 36128. -1.11) 
RUBIDIUM 1o6il4 Ool368 lt0.246 252145. 0.52 
STRONTIUM 1.3614 Oo2't81 35.901 12()739. 0.38 
YTTRIUM 1.1222 o.ae45 19.413 U184. 0.1.8 
ZIRCONIUM 1.0139 1.0034 -123.522 53. o.o2 
NIOBIUM Oo9291 1.2027 11.705 ~483. •0.14 
MOLYBDENUM 6.8861 1o0825 0.495 743 e. -0.74 
TECH NET IU.M o.e63q 1.0866 0.742 10820. -0.75 
RUTHENIUM Oo8475 1e0639 Oo826 12189. -0.76 
RHODIUM 0.8513 Oo9155 0.272 56.18. -0.84 
PAllADIUM 0.8709 Oe6213 -0.065 lOBo -0.85 
SILVER Oo9l't6 0.4701 2.015 5950. -0.32 
CADMI Ufil 0.9924 0.1842 39.628 It 5421. -0.22 
INDIUM 1.0544 ();,3966 5.399 27536. -0.46 
HN+2 1.0323 Oolt948 10~198 2C970. -0.29 
TIN+4 1. 0000 Oe4948 6olt94 31t274. -0.47 
ANTIMONY 0.9943 o.•302 3.543 32595. -6.62 
TELLURIUM 1.0392 0.3203 7.263 53713. -0.56 
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r ~"'- e- 1 u-136 

SOL YEN T-HAFN IUM 

SOLUTE RACIUS ENERGY MOTT HilDEBRAND ELECTRONEGATI~ITY 
ELEfiiENT RAT 10. RATIO NUI'lBER FACTOR DIFFERENCE 

CESIUM 1.7285 0.1295 42.073 316411. 0.57 
BARIUM 1e4U2 OeZ921 29.841 128426. 0.43 

•, LANTHANUM 1.1880 0.7079 16.624 23829. 0.24 
CER I UM+3 1.1684 0.7670 12.734 17686. 0.24 
CERIUM+4 1.0582 o. 7670 42.915 6041. -0.07 
PRASEODYMIUM 1.1570 Oe61Z3 19.922 25495. 0.23 
NEODYMIUM 1.1532 o-.~313 25.407 31117. 0.23 
PROfiiETHIUM le144CJ 0.4399 32.871 3E214e 0.22 
SAMARIUM 1.1405 o.n8e 45.071 4«;236. 0.22 
EURCPIUfll+2 1. 2918 0.2921 27.094 91412. Oo38 
EUROPIUM+3 1.1360 Oe2921 51h243 553C9. 0.21 
GADOLINIUM 1.1399 0 e6 581 20.432 20039. 0.20 
TERBIUM 1.1285 Oo6458 21.174 1C:192o 0.19 
OYSPROS IUM 1.1234 Oe4893 36.651 zc;8c7. 0.18 
HOLfiiiUM 1.1184 Oelt928 38.545 2E725. 0.18 
ERBIUM 1.1127 Oe5120 38.481 26237. 0.17 
THUll Uf" 1.1057 0.4001 57.886 35364. 0.16 
YTTERBIUM+2 1.2272 0.2625 29.673 8C293e 0.34 
YTTERBI UM+3 1.1019 o. 2625 96.700 52712. 0.15 
LUTETIUM 1. 0981 Oe7021 23.538 12447. 0.14 
TANTALUM 0.9285 1e2838 9e588 Ci174e. -o.19 
TUNGSTEN 0.8911 1.3828 1. 571 lc:457. -0.71 
RHENIUM 0.8703 1.2797 1.466 1 en4. -0.72 
OSMIUM 0.8563 1.2935 1.685 22470. -0.14 
IRIDIUM 0.8589 1e0935 o. 729 11684. -0.79 
PLA TI NUfll 0.8778 Oe9278 Cel54 3584. -0.82 
GOLD 0.9127 0.6021 0.053 15't5. -0.54 
MERCURY 1.0089 0.1008 17.135 7C894. -0.42 
THALLIUM 1e0861 Oo2972 7.521 44549. -o.5o 
LEAD 1.1076 0.3216 5.877 45220. -0.57 
BISIIIUTH 1.0690 0.3433 9.124 53792-. -0~50 
POLONIUM 1.1228 0.2371 21.249 75721. -0.39 
fRANCIUM 1. 7722 0.1244 48.102 33f:735. 0.55 
RADIUM 1e4519 Oe2887 34.486 141475. 0.42 
ACTINI.UM 1.1886 o. 7148 12.328 2 3480. o.28 
THORIUM 1. 1380 0.9388 2639.570 7279. o.o1 
PROTACTINIUM 1.0291 0.9072 0.175 1509. -0.28 
URANIUM 0.9766 0.8591 -0.092 571. -0.54 
NEPTUNIUM 0.9671 o.T766 0.074 1656. -0.52 
PLUTONIUM+4.76 1.0380 Oe630CJ 6.827 9520. -0.23 
Pl.I.ITCNf UM+ !io 1. 0076 0.6309. 0.617 Ui84. -0.~1 
AMERICIUM 1.0949 0.4536 740.960 ze531. -0.04 
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TABL E-111-139 

SOLVENT-TANTALUM 

SOLUTE RACIUS ENERGY MOTT tH LDEBRANO ELECTRONEGATIVITY 
HEii'ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1~8616 0.1009 39.632 529063. Oo76 
BARIUM 1. 5242 0.2215 26.tt03 235238. Oc62 
LANTHANUM 1.2795 0. 5514 15.464 68049. 0.43 
CERIUM+3 1.2584 Oe59T4 13.218 5H66e 0.43 
CERIUIII+4 1.1397 Oe59T4 88.295 30512. 0.12 
PRASEODYMIUM 1.2461 0.4769 16.675 6CJ024. Oe42 
NEOCYMI UM 1. 2420 OeltlJ8 19.121 77499. 0.42 
PROHTHIUJI! 1. 2331 0.3426 22.166 87535. 0.41 
SAMARIUM 1. 2284 0.2639 26.887 102889. 0.41 
EURCPIUM+2 1.3913 0.2215 22. 865 1725C4. 0.57 
EUROPIUM+3 1. 2256 0.2215 30.068 111025. 0.40 
GADOLINIUM 1. 2217 0.5126 16.580 5Ci344o 0.39 
TERBIUP4 1. 2154 0.5030 16.695 !17371. 0.38 
DYSPRUS IUM 1. 2100 0.3812 22.514 73812. 0.37 
HOLfiiiUIII 1o 2045 0.3838 22.892 719C5. 0.37 

. ERBIUM 1e1984 0.3988 22.536 61797 • Oo36 
THUll Uil' 1.1909 Oe3121 28.257 81013. 0.35 
YTTERBIUM+Z 1. 3217 0.2045 23.232 151617o o.53 
\'TTERBI UM+3 1o1868 0.2045 38.489 105003. 0.34 
LUTETIUM 1o 1827 0.5469 16.799 44407. Oo33 
HAF 1\il UP' 1.0770 Oe1789 9.588 9174. 0.19 
TUNGSTEN Oe9598 1e0711 0.112 1889. -0.52 
RHEI\iiUIM 0.9373 Oo'1968 0.091 1779. -0.53 
OSMIU"' 0.9223 1.0075 0.266 3049. -o.ss 
IRIDIUM 0.9250 Oe8517 -0.113 252. -0.60 
PLATII\ill"' 0.9455 0.7227 -0.029 931. -0.63 
GOLD 0.9830 Oo't690 '· 218 15931. -0.35 
MERCURY 1.0866 0.0785 99.536 122613. -0.23 
THALL IUI'I 1o 1697' Oo2315 41.357 92841. -0.31 
LEAD 1.1929 0.2505 28.213 9~137. -0.38 
81 SI"UTH 1.1513 0.267'4 49.551 111001. -0.31 
POLONIUP' 1. 2093 0.1847' 152.905 142231. -o.2o 
FRA~CIU!Io' 1.9087 0.0969 44.377 561564. 0.74 
RAOIUP4 1. 5637 Oo2248 29.815 257021. 0.61 
ACTI NI.UP4 1o2802 0.5567 1!.019 67510. 0.47' 
THORIUM 1o 2256 0.7313 37.606 35880. o.zo 
PROTACTINIUM 1.1084 0.7066 92.416 1 e454. -0.09 
URANIUM 1o0518 Oo6692 4.496 13894. -0.35 
NEPTUNIU"' 1.0416 Oe6049 6o646 17882. -0.33 
PLUTONIU"'+4o76 1.1179 0.'+914 964o461 36177. -0.04 
PLUTCNIU"'+5 1.0852 0.4914 19.001 22400. -o.zz 
AMERICIU"' 1.1193 Oo3533 133.332 7C372. 0.15 
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TA8l E-1 i 1-139 

SOLVENT-TUNGSTEN 

GORDY-THOMAS ATOMIC ATO~IC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI MA Tl CN 

~ 

2.070 1.1t080. 9 •. 551 2t.l12QC. 

SOLUTE RACIUS ENERGY MOTT Mli..DEBRANO ELECTRONEGATiVITY 
ELE;.,ENT RATIO RATIO NUMBER FI\CTOR .. DIFFERENCE 

HYDROGEN o. 5533 0.2589 14;;160 67:11. -0.13 
LITHiUI" 1e1094 Oel917 3. 226 92853. 1.11 
RERYLi..IUM o.aou 0.3872 0.208 2590. O.o54 
BORCN 0.6534 Oe6585 u.~eo7 5712. o.os 
CARBON Oe6222 Oe8494 7.410 ltQ564e -0.48 
NITROGEN o. 5859 0.5611 2.523 54819. ,.;0;,96 
OXYGEN 0.6371 OeZ959 -0.012 658. •1.39 
SODIUM 1e357i o.iz88 7it205 20«;611. 1.12 
MAGNESIUM 1.1378 Oel769 6.419 io5635. O.Bit 
AlU~I NUM 1. 0170 Oe3852 4.399 31!180• 0.55 
SILICON o.9389 Oe.5388 19.754 27431. 0.24 
PHOSPHOROUS 0.8814 Oe371tl 489.624 1 l354e •o.o3 
SULFUR 0.8878 0.3300 3.448 16587. -O.Itlt 
POTASSIUM 1.6875 0.106.8 12e01Z 420252. 1.23 
CALCIUM 1.4020 Oe2097 7.703 197021. 1.05 
SCAIIiOIUM 1.i655 0.4523 !.793 55782. 6.79 
Tl UNIUM 1e0384 Oe5601 3.084 25119. 0.58 
VANADIU14 OeCJ560 0;.6103 0.928 5151• Ot.tt3 
CHROMIUM Oe910S 0.4'722 44.88i 7816• •0.08 
MANGANE S E+S. Oe9283 0;.3340 37.736 2C77le 0.15 
M~NGANESE+7 0.8906 0.3340 23.067 16565. -o.;J.7 
I ROlli 0.9048 !J.tt970 5~002 !5806;. 0.20 
COBALT 0.8892 Oe5075 5e000 3786. OH5 
NICKEl o.U49 O.o5109 4el01 3317• Oe11t 

. COPPER 0.9077 0~4C31 7.684 12267. o.2s 
ZINC 0.;990i 0.1546 17.918 . 7C649. 0.41 
GALLI Ulol o.960CJ 0.3241 31•173 53597. o •. 21 
GERMANIUM 0.;9787 o.•~8 . 69.785 47699. 0~17 
ARSENIC o.9702 0.1~1 46203.739 io 7738. •Q .. Ol 
SELENIUM 1e002B Oe2455 29e866 105943. •o.39 
RUBiDIUM 1.8082 0.0989 14.~68 5Z3H7. i .23 
STRCNTIUM 1e !5277 Oio1794 10.003. 21 5263• i.09 
'I'TTtdu,.. 1. 2592 Oo4950 4.039 75464. 0.89 
Z1 RCCNI UM 1.1378 0.7256 1.684 21886. 0.,73 
NIOBIUM le0426 Oe8698 0.283 3310. 0~57 
MOLYBDENUM 0.9943 0.7828 53.715 2307. -0.03 
TECHNETIUM 0.9695 o. 7858 -e. 502 879. -0.04 
RUTHENIUM Oe95l0 Oef694 -11.895 506. -o.os 
RHODIUM 0.9553 0~6620 4e6CJO 3020. -0 •. 13 
PALLADIUM Oe9773 0.4493 37.263 18034. -o·a.,. 
siLVER . 1.0263 0~.3400 11.065 40001• O.o39 
CADfi'iUfil 1.1136 Oel3J2 20.043 112162• o.~9 
INDIUM 1• i.n2 1).2868 61.908 q04i8. Oe25 
T.IN+2 1el584 Oe3579 i9.377 80014. 0.42 
HN+lt 1.1222 0 :3'579 83o031 ll11t79e 0.24 
ANTIMONY 1.1158 0 3111 549.?58 10!879. o.io9 
TEllURIUN 1e1662 0 2316 212.159 11t2402. 0.15 
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TABLE-.111-140 

SOLVENT-TUNGSTEN 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 1.9396 0.0936 17.2i3 651508. 1e28 
BARIUM 1e5881 0.2112 9e881 291320 • 1.14 . , LANTHANUM 1.3331 0.5119 4.546 96409. 0.95 
CERIUM+3 1.3111 o. 5547 3.931 82496. 0.95 
CER IU .. +4 1.1875 o. 5547 4.959 48035. 0.64 
PRASEODYMIU"' 1. 2983 Oelt428 4.67!5 96454. 0.94 
NEOOYMI UM le2940 OeJ842 5.192 106079. 0.94 
PROfiiETHIUM 1.2848 .0.3111 5. 805 117211. Oe93 
SAMARIUM 1. 2798 0.2450 6e748 134331 • 0.92 
EURCPIU,..+2 1.4496 . 0.2112 7.969 219513. 1e09 
EURCPIUflll+l 1.2770 0.2112 7.312 143286. 0.92 
GAOCLINIUM 1. 2791 0.4759 4.369 84620. 0.91 
TERBI Ufll 1. 2663 0.4670 4. 304 81939. Oe90 
OYSPROS fUM 1. 2607 Oe35l9 5.403 100770. 0.89 
HOLJIIIUI"I 1e 2550 Oe3564 5.311 98415. 0.89 
ERBIUM 1.2486 0.3703 5.193 935C5. o.88 
TftULIUi"! 1. 2408 0.2898 6el38 108318. 0.81 
YTTER8IUM+2 1.3711 Oe1899 7.535 192767. 1.05 
YTTERBIUM+3 1.2365 0.1899 le812 135045. 0.86 
LUTETIUfll 1. 2322 0.5078 3.840 65768. 0.85 
HAFNIUM 1.1222 Oe723Z 1.511 19457. 0.71 
TANTALUM 1.0419 O.IJ284 0.112 1889. 0.52 
RHENIUfol 0.9766 0.9254 -516.878 o. -0.01 
OSIIIIUM 0.9609 Oe9354 -49.880 157. -0.03 
IRIDIUM 0.9638 0.7908 -3.632 656. -o.oe 
PLATI NU!II Oe9851 Oe6ll0 u. 867 5062. -0.11 
GOLD 1.0241 o.ttl54 39.187 27308. 0.17 
MERCURY 1. l321 o. 0729 77.055 150628. 0.29 
TtfALLIU"' 1e218T Oell49 117.695 uce82. 0.21 
LEAD 1· 2429 o. 2326 272.377 124300. 0.14 
BISfoiUTH 1.1996 Oe2483 140.948 144529. o.21 
POLONIUM 1.2599 0.1115 75.834 -18C262• 0.32 
FRANCIUM 1.9886 0.0900 18.844 691074. 1.26 
RADIUM 1.6293 o.2oe1 10.970 324203. 1.13 
ACTINIUM 1. 3338 0.5169- 4.186 95798. 0.99 
THOR I Ufol 1.2770 0.6189 4.627 !16502. 0.72 
PROTACTINIUM 1.1548 Oe6561 7.344 32504. 0.43 
URU:I Ufol 1.0959 0.6213 36.949 25816. 0.17 
NEPTUNIUM 1.0852 0.5616 35.798 3C992. 0.19 
PLUTCNIUM+4.76 1el648 Oe4563 10.156 55153. Oelt8 
PLUTCNIUM+5 1.1307 0.4563 u.e76 5tZl1. 0.30 
AMERICIUM 1. 22111 0.3280 9.146 CJ5868e 1).67 
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TABLE-111-141 

SOLVENT-RHENIUM 

GCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB L1 MA Tl ON 

2.080 1. 3750 . a. 860 l8621lC. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND E~~CTRONEGATI~ITY 
ELE"'ENT RATIO RATIO NUMBER FACTOR 01 FF ER ENCE. 

HYDROGEN 0.5665 ().2798 15.557 f:358. -0.12 
Ll THI u.- 1eU60 0.2072 3.059 89668. 1.12 
BERYLll UM 0.8204 6.4184 o.n6 2421. 0.55 
BORCN Oe6691 o. 7116 51e829 .5495. 0.06 
CARBIJN Q.6371 o. 917.8 1.:331 3856'7. -0.47 
PdTROGEN Oe6000 Oe6063 2~427 51696. -0.95 
OXYGEN Oe6524 o.ai.9& -o. 013 640. -1.38 
SODIUM 1. 3898 0.1392 6.969 . 204635.; 1.13 
'4AGNESIUM 1.1651 0.1912 6.060 102162. 0.85 
ALUI'iiNU~ 1e0415 Oelt162 4.062 30567. 0.56 
Sl LICON Oe9615 0.5822 i l.Hi. 2t373e 0.;25 
PHOSPHOROUS Oe9025 Oe4044 1037.916 10766. :..o.oz 
SULFUR 0.9091 Oe3566 3.416 l5759e -o.t{3 
POTASSI U~ i.1280 Oell54 11.638 413828. 1.24 
CALCIUM 1e4l56 Oe2266 7.386 192578. 1.06 
SCAI!iDIUM 1.1935 Oe4887 3.574 539!7. o.8o 
TITANIU~ 1.0633 Oe605] 2· 859 24141. 0.59 
VANADIUM Oe9789 0<.6595 0.826 4881. 0;,;44 
OiRCioliUM 0.9324 o·.51o2 55.026 7410. -o.o7 
~ANGANESE+5 0.9505 0.3609 31.494 19784. 0.1.6 
MANGANE SE+7 o. 9120 0~3609 24.6lt3 1S74o. -0.16 
IRON 0.9265 o.53n 4.229 5492. 0.21 
COBALT. o.9ios 0.5483 4.024 3567. 0.16 
NICKEL 0.9062 0•5521 3. 718 :3121. 0.15 
COPPER 0.9295 Oe4356 6.711 116.53 •. 0.2.6 
ZINC 1eOU8 ci.1670 16.367 67771. 0.~2 
GAlliUM 0.9840 . 0~3502 27.888 51~11. o.za 
GERI"ANIUM le002Z Oe4BC)7 60.011 46029. o.u 
ARSENIC Oe99JS o.t557 +m 104063. o. 
SELENiU .. h0269 OeZ65J 30.494 102732. -0.38 
RUB I DIU~ 1.8516 0~ 1069 14.532 516471. 1.24 
STRONTIUM 1e5644 Oel939 9.636 270059. 1.10 
YTTRiluol 1.2895 0.5349 3.834 '?3288.; 0.90. 
ZIRCONIUM a. iu1 0~7841 1. 575 21075. 0.74. 
NIOBIUM 1.0676 Oe9398 0•251 3137. o.s8· 
MOlYBDENUM i.Ol82 0~8459 10fle435 2174. -o.o·z 
TECHNETIUM o.992T 0.8491 -18.140 816. -0.03 
RUTHENIUM 0;. 9TJ8 Oe8314 -19.716 465. -0.04 
RHOOI UP' 0.9782 .0.7154 4.989 2849. -0.12 
PALLADIUM · 1.;0007 Oe4855 41.134 17221. -0.13 
SILVER. 1.0509 0.3.6YJ 10.084 38397. Oe40 
CADMIUI" iel404 o. i.4)9 18.588 108349. o.so 
INDIU;. 1.~u• Ch3099 55.423 87588. 0.26 
TIN+2 1el8.62 0.3867 11.90! '?7534. 0.43 ~ 
TIN+4 1el491 6.1867 74.44!5 10 8486. o.2s 
ANTIMONY 1el425 0.3362 432.341 10C89o. 0.1 iJ 
TELLURIUM 1.1942 Oe250J 232. 8i4 138631. 0.16 
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TABLE•III•142 

SDLVBH-RHENIUM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RAT 10 ~UMBER HCTOR DIFFERENCE 

CESIUM 1.9862 Oe10l2 16.753 644059. 1.29 
BARIUM 1.6262 o.z2ez 9e539 2921C2. 1.15 
LANTHANUM 1e3651 0.5532 4o336 93913. 0.96 
CER I UM+3 1.3425 Oe5994 3. 745 8C2 75. 0.96 
CERIUM+'Ito 1. 2160 0.5994 4.647 46470. 0.65 
PRASEODYMIUJI4 1.3295 0.4785 4.452 93851. 0.95 
NEODYMIUM 1.3251 Oe·H51 lto941t 103221. 0.95 
PROII'ETHIUM 1. 3156 0.3437 5.527 114042. 0.94 
SAMARIUM 1.3105 0.2648 6.425 l3C710. 0.94 
EURCPIU111+2 · 1e484~ o.z2e2 7.658 214875. 1e10 
EURCPIUM+3 1. 3076 o.z282 6.961 139424. o.93 
GADOLINIUM 1.3098 o. 5142 4.153 82260. Oe92 
TERBIU" 1.2967 0.5046 4.089 79611. . 0.91 
DYSPROSIUM 1.2909 Oe3824 5.133 97930. 0.90 
HOLII'IUM 1.2851 Oe3851 !le101 95618. 0.90 
ERBIUM, 1. 2785 Oe'fOOl 4.929 9C816e 0.89 
THUll Ull' 1. 2705 Oe3U1 5.1124 105203. o.e8 
YTTER8IUM+2 1elt 102 0.2052 7 •. 221 ue2n. 1e06 
YTT ERBI UM+3 1.2662 Oe2052 7.414 131198. 0.87 
LUTETIUM le2618 0.5487 3.636 63788. 0.86 
HAFNIUM 1. 1491 o. 7814 le466 18114. o.12 
TANTALUM 1. 0669 1.oou 0.091 1779. 0.53 
TUNGSTEN 1.0240 1.0806 -516.878 o. o.o1 
OSMIUM 0.9840 1e0107 -111.504 164. -0.02 
IRIDIUM 0.9869 0.8545 -5.189 606. -0.07 
PLAT I NUl" '1.0087 0.7250 15.654 4802. -0.10 
GOLD 1.0481 0.4105 33.446 2U81. o.1B 
MERCURY 1.1593 0.0787 69.667 145779. 0.30 
THAlliUM 1.2480 0.2322 104.061 117335. 0.22 
LEAD 1. 2727 0.2513 230.468 12C77l. 0.15 
BIS"UTH 1.2284 0.2683 125.077 140791. 0.22 
POLONIUM 1. 2902 0.1853 69.533 .1758C6. 0.33 
FRAII;C IUM 2.0364 0.0972 18.344 683462. 1.27 
RAOJUI'I 1.6684 0.2256 10.598 3le80it. lel4 
ACTIN l.lJI" 1. 3658 0.5585 3.995 93318. 1.00 
THORIUM 1. 3076 0.1336 4.368 54865. o.n 
PROT ACTINIUM l. 1825 0.7089 6e762 31379. o.,.,. 
URA~IUM 1.1222 0.6713 31.664 24850. 0.18 
N£PfUI\II UM lellU Oe6069 31.068 2 9849. Oe20 
PLUTCNIUM+4.76 1.1927 Oe'+930 9.416 53327. 0.'+9 
PLUTCNIUM+5 1.1578 0.'+930 15.188 34851. Oo31 
AMERICIUM 1. 2582 o. 3545 8.615 93048. 0.68 
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TABLE-111-143 

SOL VENT-OSMIUM 

·cCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB Ll MA Tl ON 

2.100 1o 353C · 8olt41 188200. 

SOLUTE RACIUS ENERGY MUTT HhOE.BRANO ELECTRONEGATIVITY 
ELE"'ENT RATIO RATIO NUMBER FACTO.R DIFFERENCE 

HYDROGEN· Oo5758 Oo2768 15.103 4675. -o.1o· 
LITH I Ul" 1.1545 0.2050 3.184 96606. 1.14 
BERYLLIUM o. 8337 Oolfl39 Co316 3562. 0.57 
l!ORCN Oo6800 Oo7040 11~908 3835. o.o8 
CAR8CN 0.6415 0.9081 ~.871 33275. •0.45 
NITROGEN Oo6098 Oo5999 2o215 lt5371. -0.93 
OlCYGEN Oo6630 0.3164 -0.023 215. -1;.36 
SODIUM 1oltU4 0.1377 7;.110 218011. 1.15 
MAGNESIUM 1.18..0 0 .. 1892 ~.219 HiCJl31o 0.87 
ALU"'I NUll! 1o0584 0 o4118 4.310 34630. 0.58 
SI LICCN Oo97l1 Oo5760 17.445 3C518o 0.27 
PHQSPHOROUS 0.9112 Oo1t001 +CD 1301t8. o. ' 
SUlfUR Oo9239 Oo3528 "· 448 1 @436. -0.41 
POTASSIUM lo7561 Oo1141 llo990 ltltC139. 1.26 
CALC lUI" lo 4590 Oe221t2 7.629 206395. 1.08 
SCAP,OIUM l· 2129 o.~t8:JS 3.798 60076. o.ez 
T1 TANIUM lo 0806 Oo5988 3ol39 2 8128. 0.61 
VANADIUM 0.9948 0.6525 1.121 6662. o.46 
~HRCP;!IUM Oo9475 o. 5048 142~962 9434. -0.,;05 
li'IANGANESE+5 Oo9660 o·.3511 28.9it3 22817. 0.18 
MANGANESE+ 7 Oo9268 0.3571 38.i26 18424. -0.14 
IRON Oe9416 0~5313 .lt.981 7268. 0.23 
COBALT 0.9254 OoS425 5o129 5021to 0.18 
NICKEL 0.9209 0.5462 4.953 lt493. 0.17 
COPPER Oo9446 0.4309 7.128 11t079. 6.2·8 
ZINC 1.,;0303 0.1652 16.085 73003. 0.44 
GALLI Ul" 1e0000 Oo3464 26.881 56981. Oe30 
GER,ANIUM le0lB5 Oe4756 54.567 51525. 0.20 
ARSENIC lo0096 ().1541 11943.563 lll359o 0.02 
SELENIU"' lo0436 0.2625 36. 71t8 111011. -0.36 
RUB I D ltJM 1oll817 0.1057 14o967 54CJ143. 1.26 
STRCNTJUM le5898 Oel9U 9o 933 288523. 1.12 
YTTRIUM lo 3104 Oe5292 4.068 81101. Oo92 
ZIRCCNIUM lo1840 0~ 7151 1ol95 25095. 0.76 
NIOBIUM lo0850 0.9299 o.1t2e 4749. 0.60 
MOL YBOENUM i..0347 0.8369 +CD 3490. o. 
TECHNETIUM 1o0089 0.8401 209.390 1675. -0.01 
RUTHENIUM 0.9897 Oe8225 -5.169 11 ItS. -O.Q2 
RHODI UP' Oo9941 0.70'78 13.321 lt264. -0.19 
PALLADIUM i..ono 0.4803 68.419 20300. -0~11 
SILVER lo0680 0.3634 10.251 42890., 0.42 
CAOI'IIUI" 1-1589 Ool't24 18o374 115761. o.52 
INDIUM 1o2313 0.1066 51.997 95199. o.28 
TIN+2 lo2055 0.03826 17.931 84926. o.tt.5 
Tl N+4 1el678 Oo3826 69o518 118057. 0.27 
ANTIMCNY 1e16ll 0.3326. 326.435 109590• 0.12 
TELLURIUM le2U6 o.i~t76 198.029 149llt8. o.le 
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TABL E•l 1'1•144 

SOLV EN T-O SM I UM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECJRONEGATI~ITY 
ElE,.ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

CESIUM 2.0185 0 e1001 11.272 684718. 1e31 
RUIUI'l 1.6526 0.2251 c;. 862 312511. 1.17 I ., LANTHANUM l. 3813 o.s4n ... 586 103374. 0.98 
CERIUM+3 1.3644 0.5930 3.985 88908. Oe98 
CERIUII!+It le2358 0.5930 .4.947 52405. o.n 
PRASEODYMIUM 1. 3511 Oe't734 4.689 102923. 0.97 
NEODYMIUM 1.3466 Oelt107 5.177 1126Cl3. 0.97 
PROII'ETHIUM 1. 3370 0.3401 5.752 123698. o.96 
SAMARIUM 1.3319 Oe2620 6.640 14C842. Oe95 
EUROPIU114+2 1.5085 O.Z258 7.916 230182. 1e12 
EURCPIU1"+3 1.3289 0.2258 1 .uc; 149770. 0.95 
GADCLINilJM 1. 3311 0.50111 4.39i 90656. Oe94 
TERBIU!Io1 1.3118 Oe4993 4.322 81763. 0.93 
OYSPROS IUM 1. 3119 0.3783 5.361 1067!2. .0.92 
HOU'I Ull' 1.3060 Oe3810 5e328 104275. 0.92 
ERBIUM 1. 2993 Oe3959 5.156 99226. 0.91 
THULIUI" 1. 2912 0.3098 6.041 114029. 0.90 
VTTER81UM+2 1.un Oe2030 7.449 201548. 1e08 
YTTER81UM+3 1.l868 Oe2030 7.607 14C763. Oe89 
LUTETIU"' 1. 2823 o.54U 3.810 70928. o.e8 
HAFNIUpol 1.1618 0.7131 1.685 22470. 0.74 
TANTALUII' 1.0843 0.9926 0.266 3049. 0.55 
TUNGSTEN 1.0407 1.0691 -49.880 157. o.o3 
RHENIUJi' 1.0163 Oe9894 -111.504 164. 0.02 
IRIOIUfl 1.0030 0.8454 3.046 1368. -0.05 
PLATINU"' 1e0251 o. 7173 36.178 6620. -o.o8 
GOLC 1.0658 Oe•t655 31.269 30035. o.2o 
MERCURY 1.1781 0.0779 64.872 154377. 0.32 
THALLIUM 1.26U 0.2291 94.115 l2t281e 0.24 
LEAD ie2934 0.2487 193.462 13C122. 0.17 
BISII'UTH 1. 2483 0.2654 113.256 151626. 0.24 
POLONIU~ 1e3112 0.1833 66.134 188011. 0.35 
FRANC lUll' ·2.0695 0.0962 18.901 7265H. 1.29 
RAOIU"' 1e6955 o. 2232 10. 949 34(939. 1.16 
ACTINI.UM 1. 3880 0.5526 4.233 102761. le02 
THORIUM 1.3289 0.7258 4.682 61930. Oe75 
PROTACTINIUM le 2018 0.7014 7.192 3t283. Oe46 
URAIIIIUM 1. 1404 0.6642 30.196 ~9045. o.zo 
NEPTUNJ UM 1.1293 o.~»oo4 29.127 34371. 0.22 
Pl.IJTONJ 1.1M+4• 76 1.2121 Oelt818 9.711 5Cj435. 0.51 
PLUTONIUM+5 1.1166 0.4878 15.252 39494. o.33 
AMERICIUM 1.2786 0.3507 8.862 101331. o.To 
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TABI..E-111-145 

SOl,. VEN T-IR ID IIJ'4 

GCRDV-THOMAS ATtfi!IC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RAOIU.S . VOLUME S\JBLIMATICN 

2 .uo 1.3570. e. 52'+ 15911)0. 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~~TY 
ELEfiENT RATIO RAJ 10 NUMBER FACTOR 01 FFERENCE 

HYDROGEN 0.5741 0.3274 U3.340, Ci456. -o.os 
ll THI U~ le151l 0.2425 2.192 72758. 1el9 
8ERYLLII./M 0.8312 O.lt896 -0.052 728. 0.62 
AORCJN Oe6780 0.8328 19~804 8910. 0.13 
CAR8(N Oe6455 1.0742 l2e096 45820. -0.40 
NITROGEN 0.6080 Oe7096 3.236 58984. -0.88 
OXYGEN 0.6610 o. 3742 0.020 1979. -1.31 
SODIUM 1· 4083 Oel629 5.188 173451. 1.20 
MAGNESIUM 1· 1805 0~2238 4.226 83668. 0.92 
ALU"'II\U"' 1. 0 553 O.lf871 2.259 21864. 0.63 
SILICON Oo9742 0.6813 7.133 18036. o.32 
PHOSPHOROUS 0.9145 o.tt733 89.582 6357. o.os 
SU(FUR Oe9211 0.4173 3.026 iC235. -0.36 
POTASSIUM 1· 7509 0.1350 9.003 357453. 1.31 
CALCIUM 1.4547 0.2652 5.446 161561. 1.13 
StAND I.UP'I 1. 20.93 o.s12o 2.268 4C783e 0.87 
TITANIUM 1.0774 o. 7084 1.496 16222. 0.66 
VANADIUM Oe9919 o.nu o.ua 2018. 0.51 
CHROIIUfil' 0.9447 0.5971 +a> 3812. o. 
JIIANG ANE S E+ 5 Oe9632 Oe4224 9. 990 13379. o.23 
MANGANESE+7 0.9241 0.4224 48.287 1C2U. -0;.09 
IRON Oe9388 0.6285 0.723 2500. 0.28 
COBALT 0.9226 Oe6417 o.o88 1300. 0.23 
NICKEl Oe9l82 Oefo461 -c.i33 1044. 0.22 
COPPER 0.9418 0.5097 2.299 6966. 0.33 
ZINC 1. 0273 0.1955 9.595 54318. o •. ~<~ 
GAlli Ulll 0.9971 Oelt098 u.555 3Ci481t. 0.35 
GERfiiANI UM 1.0155 0.5625 22.957 34278. 0.25 
ARSENIC 1e0066 0.1823 747o829 85692. 0.07 
SELENIUII! 1.0~05 Ool105 37.123 83459. -o.n 
RUBIDIUM 1· 81'62 Oo 1251 11.291 448032. 1.31 
STRONTIUM 1e5Ul 0.2269 7.236 22 9597. 1.17 
YTTRI U~ 1· 3066 0.6260 2.542 56698. 0.97 
ZIRCONIUJII 1e1805 o. 9177 0.812 l3U~. o.a1· 
NIOBIU" 1e08l8 1.0999 -0.033 871t. 0.65 
MOL YBDENUJII 1.0317 0.9899 -12.876 450. o.os 
TECHNE.TIUM le0059 0.9937 -31.915 15. o.ott, 
RUTHE~IU~ 0.9867 o. 9730 -57.072 a. 0.03 
RHODIUM Oe99l2 o.anz ~6 ... 52 820. -0.05 
PAllADIUM 1.0140 o.,682 119.356 1UC1. -~.06 
SILVER 1e0648 0.4299 5.348 28436. 0.47 
CAD" I U" le 1555 0.1684 u.792 8~543. 0.57 
INDIUM le 2217 0.3627 27.458 7C146. 0.33 
TIN+2 le2019 0.4525 10.390 61093. 0.50 
TJ NH• le 1643 o.ttszs 36.508 8l4CO. 0.32 
ANTIMONY 1e1577 Oe39l5 120.204 81300. 0.17 
TEllURIUM 1e2l00 o. 2929 92.902 11.\521. 0.23 
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TA8l E-111-1411 

SOL YEN T-IIUO I UM 

SOLUTE RACIUS ENERGY MOTT HILOE8RAND ELECTRONEGATIVITY 
ELEII'ENT RATIO RATiO NUMBER FACTOR DIFFERENCE 

CESIUM z.ous Oell84 u.u7. 560645. 1.36 
BARIUM 1.6478 0.2671 7.198 21te23o. 1.22 

•. LANTHANUM 1. 3832 0.6474 2.956 13936e 1e03 
CER IUM+3 1.3604 OeTOU 2.509 62222. 1.03 
CER I UM+4 1.2321 0.7014 . 2. 761 34194. o.12 
PRAS EOOY Ml UM 1.3411 0.5600 3e049 74332. 1.02 
NEODYMIUM 1.3427 o.~859 3~421t 132705. 1.02 
PROII'ETH IUM 1e3331 Oelt023 3.873 92488. 1e01 
SAMARIUM 1.3279 0.3099 4.566 107534. 1.01 
EUROPIUM+2 1.5041 Oe2671 5.694 18C925. 1e17 
EUROPIUM+] 1.3250 Oe2671 4.975 115452. 1.00 
GAOCLINIUM 1.3272 0.6018 2.794 64339. 0.99 
TERBI~ 1. 3139 0.5906 2. 742 62164. 0.98 
DYSPROSIUM 1.3080 0.4475 3e53l 78433. 0.97 
HOLII'IU"' 1ol021 0.4507 3.497 76446. 0.97 
ERBIUM 1e2955 0.4683 3e358 72262. 0.96 
THULl UM 1.2874 0.3664 4.035 85172. 0.95 
YTTERBIUM+Z 1.4289 0.2401 5.330 158126. 1.13 
YTTERBI UM+3 1. 2830 0 .. 2401 5.249 10e6C1. 0.94 
LUTETIUM 1.2786 0.6421 2e362 4e701. 0.93 
HAFto.IU" 1.1643 0.9145 0.729 11684. 0.79 
TANTALUII' 1.0811 1el1U -0.113 252. 0.60 
lUNGS TEN 1.0376 1. 2646 -3.632 656. o.oe 
RHENIU"' 1.Cl33 1.1703 -5.189 606. 0.07 
OSMIUM 0.9971 1.182'9 3.046 1368. 0.05 
PLATINUM 1.0221 Oe8485 35.274 1924. -0.03 
GOLO 1.0626 o.sso6 11.784 18175. o.zs 
MERCURY 1.1746 Oe0921 38.633 12 3153. o.37 
THALL lUll' 1.2646 o.zn8 49.058 96333. o.29 
LEAD 1o2896 0.2942 87.725 99102. 0.22 
BIS,..UTH 1e241t7 0.3140 59.299 lll:191t. o.29 
POLONIU"' 1.3073 0.2168 39.612 .147567. o.tto 
FRANCIUM 2.0634 0.1138 14.354 59551t9. 1.34 
RAOIUP'l 1.6905 Oe261t0 e.009 271595. 1.21 
ACTI NIUP'l 1.3839 Oe6537 2. 735 131t03. 1.07 
THORIU"' 1. 3250 0.8586 2e669 It OS 79. o.eo 
PROTACTINIUM 1.1982 0.8297 3.1t16 21680. Oo51 
URANI U"' 1.13:71 0.7857 10.709 16626. 0.25 
NEPTUNIUM 1. 1260 o. 7102 u. 623 2C732. 0.27 
PLUTCNIUPH4. 76 1.2085 0.5770 5elt02 4C259. 0.56' 
PI.U TONI UM+"l 1.1732 0.5770 7 .. 117 2508q. 0.38 
AMERICIUM 1.271t9 o.4t148 5.650 74476. o. 75 
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TA8t. E-111-147 

SOLVENT-PLATINUM 

GC ROV -THO.MAS ATOMIC . ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUB ll ~A Tl CN 

z .180 1. 3870 9.C94 13500C. 

SOLUTE RACIUS ENERGY MOH HfLDEBRCANO ~LECTRONEGATI~rtv 
ELEP"ENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN 0.5616 0 .• 3859 1821.238 179'Ho -o.o2 
ll THI UM 1.1262 Oo2858 1e429 50237. 1.22 
BERYLLIUM o.Bl33 0.5770 -0~109 133. 0.65 
80RGN o. 6633 0.~815 28.774 1 E!179. 0.16 
CARBON 0.6316 1.2659 20.390 65562. -0.37 
~I TROGEN o. 5948 0 .. 8363 " .. 772 8C7C3. -0.85 
OXYGEN Oo6467 Oe4410 0.143 6586. -1.28 
SODIUM l. 3778 0o'1920 3e685 12417lt5o 1.23 
MAGNESIUM 1.1550 0.2637 2.712 58888. 0.95 
AlUfl!l IliUM 1.0324 0.5741 Co967 1C9ll. 0.66 
SILICON 0.9531 0.8030 2o323 7755. 0.35 
PHOSPHOROUS 0.8947 0.5578 2. 731 1595. o.oe 
SULFUR 0.9012 Oo4919 1.035 3792. -0.33 
POTASSIUM ·1. 7130 0 .. 1591 6.,595 274278. 1.34 
CALCIU"' 1. 4212 0.312.6 3.757 1.17755. 1.16 
SCANOIU~ 1.183i. 0.6741 1.190 23420. 0.90 
T1 UNIUM 1.0 541 0.831t8 C.49i 6579. 0.69 
VANAOIUiol 0.9704 Oo9096 -0.177 Ito 6.54 
CHRCMIUM Oo9243 Oo7037 -36.91t6 lt25. o.o3 
MANGANESE+5 0.91t23 Oo.4978 2.876 56l5o o.i6 
"'ANGANESE+? 0.9041 0.4978 31.002 3166. -0.06 
IRON 0.9185 0.7407 -0.503 78. 0.31 
COBALT 0.9027 0.7563 -0.750 23. 0.26 
NIC.KEL Oe8983 Oo7615 -0.777 72. 0.25 
COPPER 0.9214 0.6007 Co217 1840. 0.36 
ZINC 1.0050 0.2304 5.729 36914. Oo52 
GALLIUM 0.9755 0.4830 6.735 236.20. 0.38 
GERMANIUM 0.9935 0.6630 9.825 18956. o.2a 
ARSENIC Oo9849 Oo2148 260.It93 61262. 0.10 
SELENIUM 1.0180 0.3659 31.035 57300. -0.28 
RUBIDIUM 1e8356 Ool474 8.319 345667. 1.34 
STRONTIUM 1. 5508 Oo2674 5.121 171246. . 1.20 
YTTRJ"UM 1.2783 Oo 7378 1olt27 34293. 1.00 
ZIRCONIUM 1. 1550 i.o8U 0;,205 4527. o.8·4 
NIOBIU~ 1.0584 loZ963 -0.086 277. 0.68 
MOL YROENUM 1o 0094 lol667 -4.373 547. o.oa 
TECHNETIUM 0 .. 9841 lel711 3.687 160q. OeOT 
RUTHENIUM Oo9654 lollt67 11.419 2140. 0.06 
RHOOIU~ o. 9697 Oo9867 -106.597 2oq. -0.02 
PALLADI UP4 0.9921 Oe6696 132.371 3939. -0.03 
SILVER lo0418 Oe5067 2. 511 15670. 0.50 
CAOJIIIU,_, 1. 1305 Oel985 7o631 64541. 0.60 
INDIUM 1o2012 0.4274 15.194 46602. 0.36 
TIN+2 1. 1759 0.5333 5o827 3E!938. Oe53 
TIN+4 lel391 Oe5333 20.237 . 58359. Oo35 
ANTIM(JNY 1. 1327 0.4637 57e840 54541to o.zo 
TELLURIUM 1.1839 0.3452 51.307 81172. 0.26 



TAll. E•l i 1•148 

SOLVENT•PLATINUM 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ElE"H<IT RATIO RATIO NUMBER .FACTOR DIFFERENCE 

CESIUM 1.9690 0.1396 9.722 434328. 1e39 
BARIUM 1.6121 Oe3148 5e086 184456. 1.25 
LANTHANUIIl 1. 3533 o. 7630 1.739 4~491t. 1.06 
CERIUM+3 1.3309 O. 8Z67 1.1tl6 3 7662. 1.06 
CERIUM+4 1.2055 0.8267 1.309 18168. 0.75 
PRASEODYMIUI" 1. 3180 0.6599 1.825 47578. 1.05 
NEODYMIUM 1e!U6 o·. 5726 2.113 . 54493. 1e05 
PROI"E TH I UM 1.3043 0.4741 2.465 62795. 1.04 
SAMARIU"' 1.2992 0.3652 3.010 15552. 1.04 
EUROPIUM+2. 1.4715 Oe3148 3. 957 132593. 1.20 
EUROPIUM+3 1. 2963 0.3148 3.331 82373. 1.03 
GADCLINIU"' 1. 2985 Oe7093 1.616 39959. le02 
TERBIUI" 1. 2855 0.6960 1. 579 38486o 1.01 
DYSPROSIUM 1.2797 0.5274 2.116 51761t. 1.00 
HOL,IUM 1.2740 0.5311 2.145 5C258. 1.00 
ERBIUM 1.2675 0.5519 2.034 4f980. ·o.99 
THUll Ul" 1. 2596 0.4319 2. 556 57195. 0.98 
YTTERBIU"'+2 1.3980 0.2830 3.691 1B118. 1.16 
YTTER8[ Ulll+3 1.2552 o. 2810 3.510 77669. 0.97 
LUTETIU"' 1.2509 0.7567 1.275 2 8518. 0.96 
HAF"[Ufl 1.1391 1.01711 0.154 3581t. 0.82 
TANTALUM 1.0517 1.3837 ·0.029 931. 0.63 
TUNGSTEN 1.0151 1elf904 13.867 5062. o.u 
RHENIUM Oe99U 1.)79) 15.654 48C2. o.1o 
OSMI Ul" 0.9755 1.3941 36.718 ~620. o.o8 
IRIOIUI" 0.9784 1el785 35.274 1921t. 0.03 
GOLD 1.0397 Oe6489 3.913 8267. o.28 
MERCURY 1.1492 Oel086 24.891 93029. 0.40 
THALLIUM 1.2372 o. 3203 28.163 6 7695. 0.32 
LEAD 1.2617 Oe31t67 47.335 6~414. ·o .. 25 
RISI"UTH 1o 2171 0.3700 34.248 82063. 0.32 
POLONIUIIl 1.2790 0.2556 25.088 10et64. 0.43 
FRANCIUM 2. 0187 0.1341 10.647 462019. lo37 
RADIUM 1.6539 Oo3111 5.680 202595. 1o24 
AC Tl 1\i[UI" 1.3540 0.7704 1.608 4~055. 1o1Q 
THOR[ Ul" 1.2963 1.0119 1.291 21695. Oo83 
PROT ACT 1 Nl Ul" 1.1123 0.'9778 1.242 ~51tl. o.s.r. 
URANIUM 1.1125 Oe9259 2. 999 6614. 0.28 
~EPTUNI UM le10 17 0.8370 3.924 <;336. 0.30 
PLUTONIUP1+4.76 l.l821t 0.680() 2. 719 23022. 0.59 
PLUTCNIUM+5 1.1478 0.6800 2.958 12658. 0.41 
AP4ER.ICIUM 1.2473 0.4889 3.422 4~205. 0.78 



T ~81.. E- I Il-lit9 

SOLV ENT-GOI.,D 

GCROY-THO"!AS ATC'»1IC ATOMIC HEAT CF 
ELEtTRONEGATIVITY R~DIU.S IIOllJME SUB Ll ~A Tl CN 

1e990 ~-4420· lQ. 220 8761JC. ~ 

SOLUTE RACIUS .ENERGY MOTT . HILDEBRAND ELECTRQNEGATIVITY 
ELE~~NT RATIO RATIO NIJMBf;R. FACTOR '. OIFFEREN(E 

HYORpGEN 0.5402 o. 591t6 21.116 lt5016. ~o.3o 

liTHIU"' 1e0832 o.tt40~ 0.771 H91o. 0.94 
BERYLLIUM o.'ia22 o. 8893 2. 328 8541. 0~37 
BORQN . 0.6380 1.5126 l't1~ 394. ~l!i44. -0~12 
CARBON 0.6075 1.95~9 · 12.ooi 111!119. ~0~65 
NITRQGEN Oe5721 1.2888 ~~617 137139. -1.13 
OXYGEN o.622i o. 6797 o.~u7 25180~ ~1.56 
SODIUM 1. 3Z52 0~2959 2e81t3 6C352. o.95 
"'4GNESIUM 1ell10 0~4061t 1~96~ 2.520. Qe67 
ALUMINUM 0~9931 . 0.881.7 -0.295 209. 0.38 
siLICCN 0.9168 1.2374 -1c.o8o 53. 0.07 
PHOSPHOROUS 0~8606 Oe8596 a. n1 1872. -o.2o 
SULFUR .. 0~ 8669. 0 .• 7589 ... o.,oa.6 4!51. -Q.6.l 
POT AS SlUM 1·~477 Oe2•U2 5e367 14C247~ 1.06 
CALtJ'UM ,. 1e3689 o.it8i7 2.737 ·soo6s. 0.88 
s~ANDiUM ~-l3~Q 1~0388 c.J,n 2765. ().62 
T1 UI'HUflil 1.0139 1~2865 ~q.2s~ 204. 0.41 
VAN40IUM o.u3~ 1;.4018 ~.104 7590. 0.26 
CHRCMJljP,. 0~889(! 1~081t5 2.113 lt238. -!).25 
1<!-\Nc,;ANESE+S 0.9064 0.7671 -uc. 121 79. ~o.o2 
MANGANESE+7 0~8696 ();. 7611 ~0.27~ ft68. ... o.3t, 
I RO!i. . 0.8835 1.1416 227.715 5918. 0.03 
co~~LT 0.8682 i.t655 7it9.593 8106. ~o.o2 
NIC~EL OeS6it1 i. •. tn!s 364.807 e763~ ,-o.o3 
COPPER 0.8863 0.9258 3. 7it!5 1745. o.o8 
ZINC o.9667 Oe3550 7.702 11423. o.i~t 
GALLIUM Oe9lB3 Oe71t43 10.792 3681. 0~10 
GER,.,~NI UM 0.9556 ~.o2q +"" 1S~'h o. 
~RSENIC Oe9473, 0.3311 30.206 2!161. -0~18 
SELENil)"' 0.9792 0.5639 2.461 1E9B8~ -0~~6 
RUB I DIU"' 1~7656 Oe227l t~9iO 18C243. 1.06 
STRONTIUM 1eltih 7 Oeltl2l 4;006 '7~37i.t. ~.92 
YTTRI U"' 1.2295 1.1370 (:.394 ~936~ 0.72 
Zl RCONI UM le1ll0 1.~667 -0.015 1086. o.s·6 
Nl o8 ,.uM 1.0180 1.9917 3.079 12553. Q.ftO 
MOLYBDENUM 0. 1H09 1.7979 13~218 i !385. -o.2o 
TECHNETIUM 0.~466 1oi048 15.754 17213. -0.21 
RUT HE Nl UM Oe9286 lel671 i5.622 1@628. ~0.22 
RHODIUIII Oe932l 1 • .5205 4.630 iCB01. ~0.30 
PALLADIUM 0.9542 l.t)320 -0~240 . 66i. ~a.3i 
SILVER le0021 o~7ao8 o~o:i1 1233~ 6.22' 
CAO,-IUfi 1.0874 0~3059 10.438 25841; 0.32 
INDIUM i. ~!153 04i6581 82~0~2 ~ 33Po. o.oa 
TIN+2 1.uu 0~8~19 5.it50 . 9047. o.z5 
TIN+4 1e095'f Oe8219 l.U.9J5 11235. 0.. in; 
ANTIMONY le0895 0~ 7146 102.9U 1US5~ -o.o_8 
TELLU_RI UM 1.·1~81 Q~.5l20 3217.16~ 3C867• -0.02 

'.~. 
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TABL E-111-1';0 

SOL V ENT-GOL.D 

SOLUTE RACIUS ENERGY MOTT ~ILOEBRAND ELECTRONEGATlVI TY 
HEII'E NT RATIO RATIO NUMBER FACTOR 01 FFERENCE 

CESIUM 1. 8939 0.2151 8 • Olt 1 22'i823o .1.11 
E!ARIUM 1. 5506 0.4852 3.81t3 81t,564. 0.97 
LANTHANUM 1.3017 1.1 758 Co638 1 C2C8. 0.78 
CERIUM+3 1. 2802 1o2740 0.388 f597. 0.78 
CER I UM+4 1.1595 1.2740 -0.033 102~. 0.47 
PRASEODYMIUM 1o 2671 1e0170 o.7~t9 11438. o.11 
NEOCYMIUM 1.2635 o. 8824 1.029 15121. 0.77 
PROI'ETHIUM 1o 2545 o. 7306 1.1t06 1 'i970. 0.76 
SAMARIUM 1e21t97 o. 5628 2.019 27725. ?.76 
EURCPIUI'+2 lolt154 0.4852 2.891 5 7618. 0.92 
EUROPIUM+3 1e21t69 Oo't852 2.396 32110. 0.75 
GADCLINIUM 1. 2490 1.0930 0.550 et32. 0.74 
TERBIUM 1.2365 1.0726 0.525 7678. 0.73 
DYSPROSIUM 1.2309 o. 8128 1.095 11t433. 0.72 
HOLMIUM 1.2254 0.8185 1.062 13Jit9. 0.72 
ERBIUM 1. 2191 o. 8505 0.949 12161. .'). 71 
THUll Ufll 1.2115 o. 6655 1o 511 le266. 0.70 
YTTERBIUM+2 1o3447 Oo4361 2.726 It 9867. 0.88 
Y TT E R B I U fll+ 3 1.2074 Oo4361 2.652 3C473. 0.69 
LUTETIUM. 1. 2032 1o1662 0.256 3954. !).68 
HAFI\ I UM 1.0957 1.6610 0.05.3 1545. 0.54 
TANTALUM 1. 0173 2ol324 5.218 15931. 0.35 
TUNGSTEN 0.9764 2.2968 3<;. 187 273C8. -0.17 
R-iENIU"' 0.9535 2o1256 33.1tlt6 2H81. -0.18 
OSMIUM . o. 9383 2o11t84 31.269 3C035. -0.20 
IRIDIUfll 0~9411 1o8l62 u. 784 let 75. -0.25 
PLAT I NllM \).9619 1o54ll 3o 1H3 8267. -o.2s· 
MERCURY 1.1054 0.1.674 129.621 41t2 35. o.12 
THALLIUM 1.1900 Oo4936 638.461 24149. 0.04 
LEAD 1.2136 Oo5342 1151.589 25092. -0.03 
BISII.UTH 1.1713 o. 5702 802.600 3C8C5. 0.04 
POLCNJllM 1. 2302 o. 3938 87.868 4f782. 0.15 
FRAI'IC IUM 1.9417 0.2066 8.923 21t5654. 1.09 
RADIU"' 1o5908 Oolt795 4.377 91t218. 0.96 
AC Tl NIU!" 1. 3024 1.1872 0.567 '7988. 0.82 
THORIUM 1. 2<\69 1.5594 0.023 1354o ').55 
PROT ACTINIUM 1.1276 1.5068 -0.751t 16. 0.2 6 
URAI\IUM 1.0700 1.4269 - "' 278. o. 
"JEPTUNI UM 1.0596 1.2900 -l2CJo165 1. o.nz 
PLUTCNIUM+4.76 1. 1373 1.0479 C.61t8 2629. 0.31 
PI..UTC:Nil.IM+5 1.1040 1.0479 -2.245 317. 0.13 
AME R.J Cl UM 1. 1997 0.7534 2.178 13747. 0.50 
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TABLE-I U-152 

SOLVENT-MERCURY 

SOLUTE lUCIUS ENERGY MOTT HILOEBRAND ELECTRONEGATI~ITY 
ELEII'ENT RAT 10 RAT 10 Nl.IMBER FACTOR nrFFERENCE 

CESIUM 1. 713) ~.2851 0.405 1C336. 0.99 
RARIUM 1.4028 2.8990 -C.069 35. o.85 
lANTHANUM 1e1175 7.0259 2. lltl 22891. 0.66 
CERIUM+3 1.1581 7. 6126 . 2. 722 21!Ze5. Oo66 
CERIUM+4 l.OU9 7. 6126 13.650 3<;751. 0.35 
PRASEOOYMI Ull' 1.1468 6.0771 1o81t9 14i2C4. 0.65 
NEOCVII!t Ulll 1. 11t30 5.2729 1. 392 14588. 0.65 
PRO..,ETHIUM 1.1349 lte3656 0.922 <;927. 0.64 
SAMARIU"' 1.1305 3.3629 O.lt29 !5186. 0.64 
EUROPilJM+2 1. 2804 2.8990 -0.027 793. o.8o 
EURCPIU"'+3 1.1280 2. 8990 0.238 3356. Oe63 
GADCLINIUIII 1o1299 6e5314 2. 504. 23389. Oo62 
TERBI U"' 1.1186 6.4093 2.583 Z 35CO. o.e,t 
OYSPROS IUM 1.1136 lte8568 1.504 13842. 0.60 
HOLPIIU"' 1.1085 4.8909 1.604 ltt335. Oe60 
ERBIUM 1.1029 5.0819 1.842 15878. 0.59 
THUll U"' 1e0960 3o9768 1.087 <;622. 0.58 
YTTERBI UM+2 1. 2164 2. 6057 -0.018 947. o.76 
VTT ER Bl UM+3 1.0922 2. 6057 0.249 ~070. 0.57 
lUTETIU"' 1.0885 6.9686 3.951t 3C195. 0.56 
HAFIIIIU"' 0.99l2 9.9250 17.135 7C894e 0.42 
TANTALUM 0.9203 12.7422 99.536 122613. Oo23 
TUNGSTEN o. 8833 13.7241t 17.055 15C628. -0.29 
RHEI\IU"' 0.8626 12.7012 69.667 145779. -0.30 
OSMIUM o. 8488 12.8377 64.872 154377. -~.32 

IRIOIU"' 0.8513 10.8527 38.633 12 3153. -0.37 
PLATINUM 0.8701 9.2087 24.891 9302 11. -0.40 
GIJLC 0.9046 5.9754 129.621 lt42 35. -0.12 
THALli U II' 1.0765 2.9495 25.736 4990 .. -o.os 
lEAD 1.09"79 3.1924 8.210 5452. -0.15 
BIS,..UTH 1.0596 3.4072 23.165 4611. -0.08 
PPLCNIIJ"' 1.1129 2.3533 -15.737 866. 0.03 
FRAI'IC IU"' 1.7566 1.2347 0.492 11869. Oo97 
RADIUM 1.U91 2. 8 649 -0.073 2. 0.84 
ACTINIUM 1.1782 7.0<;41 1.955 23277. 0.70 
THOR I U"' 1.1280 9oH79 9.983 43759. 0.43 
PROTACTINIUM 1e0201 9.0041 119.040 54995. Ool4 
URA,.,IUI"1 0.9680 8.5266 17Co857 57928. -0.12 
"'EPTUNI U~ 0.9586 7.7080 211.303 4<;919. -o.l·J 
PLUTC Nl UM+4. 76 1.0289 6.2619 35.410 3C670. 0.19 
PLUTCNIUM+5 0.9987 6. i!h19 161:>21!.696 39538 •. 0.01 
AMER.I Cl UM 1.0853 4.5020 ~.625 13261. 0.38 
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TABL E-·ffl-153 

SOLVENT-THALLIUM 

GC ROY- THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUMF. SUB Ll MA Tl CN 

1.860 1o716C 17. ~20 ft324C• 

SOLUTE RACIUS EN ~RGY MOTT Hi LO EBRANO ELECT~ONEGAti~ITY 
ELE~ENT RATIO RA flO NUMBER FACTCR iJIFFERENCE 

HYDROGEN o. it540 1.Z047 sa.; 975 i5e4C4. -0.34 
LITHIU~ o.9i.o3 0.8922 -:0•049 283. o.90 
AERYL Li UM 0.6573 1e8016 25.016 6lt013. Oo33 
BORCN 0.5361 3e0643 277.841 165212. -0.16 
CARBCN Oo 5105 3.9524 28.380 312770. -0.69 
NITROGEN Oe4SQ8 2.6110 11.230 355695. -1.17 
OXYGEN 0.5227 i.3770 1• 835 10<;5C6. -1.60 
SODIUM 1o 1136 J.5994 Q,; 252 t;c;cn. 0.91 
MAGI\E SlUM 0.9336 0.8233 -C:.130 2• C1o6l 
AlU~I NlJ"' 0.8345 1.7923 ~-896 1c;574. ·J,;34 

.SILICON b.i10it 2.5069 1349.830 2c;2ct. 0.03 
PHO.SPHOROUS o.7232 l.71tl'+ 28 .• 566 3G136. -"0.2.4 
SULFUR o.7284 1.5356 2.911t Z<i586e -0.65 
POTASS~ UM l.3~1t6 Oe4968 1o007 2 !!354. 1o02 
CALCIUM 1o 1503 0~9759 c.os9 2151.; 6.84 
SCAt\DIUI" o-.9563 2.1045 1o't3CJ 12354. o.sa 

·TITIINIUI" 0.8520 2.6064 9. 11t 5 31956. o.3T 
VA~ADIUI" o.7841t 2o81t00 56.195 61o58l. 0.;22 
CHROMIUM o. 7471 2•1970 2!1o620 5C817 • -6 •. 29 
MANGANESE+5 0. 7617 i .5541 291.585 2~398• -0-.06 
MA"4GANE SE+i' . . o. 7308 1.5541 8.594 2 9809. -0·.38 
IRO~ Oo71t24 2~3121 24305iilt36 5721tl. :..j.oi 
COBAlT Oo.l296 2.3612 762;. 238 61tft 70. -0;.06 
1111 CKEL 0.7261 2• 377ft 578.366 6f51t4e -o.n 
COPPER o.7tt48 1.;8756 102~.r8o 39062. ·). 64 
ZINC 0.8124 o.7192 -C.31t4 875. ').20 
GALLI Ul" 0.7885 1. ;079 87o.961t et; 9s. o.o6 
GERIIIANIUM o.8o3o 2;.0698 366;.820 14726. .::.o.o4 
ARSENIC Oe7960 o. (1707 -o. 962 119. -0•22 
SELENIUM o. 8228 h lit25 -0.098 375. -0.60 
RUiHDIUM 1.1tit37 o.·H02 1.1tlt'lt 358~4. 1.0~ 
STRCNTIUM 1.2535 Oe8349 0.371 7825. o.8s 
HTRI U" 1.0332 2. 303'1t 0.727 ~oi3. o. 68 
Z~RCCNIUM Oe9336 3e3765 fo566 lt2135.t o.·s2 
~~OBI u~ . o.ll5s5 4o0472 2 7 ·" 30 83170. o.36 
~OLY80ENUM o;ai.59 3.6425 62.280 S39i6• :..0.24 
TECH~!:TIUM o.7955 3it6S63 64.286 q 3'8 it4. :..o.zs 
RUHiENI UM 0.7803 3oi5BOO 61.566 q 1164. . -o~26 
RHOOIU~ 0.7838 3.0805 27.654 Y~t919· :..o.;3tt 

. PALLADIUM 0.;80i9 2.0907 110.496 33666;. -o.3s 
SILVER 0.8421 ie58i9 16.658 13638. 0~18 
CADIIIIU~ o·. 9138 o.6198 -C.474 335. 0.28 
iNiHUI" 0:.9'709 1;.331t4 1tlolt96 lSCl. Oe04 
Tl N+2 0.9505 iot.651 3.;234 4481. o.2i. 
TIN+It 0.9207 1e6651 16.1'32 1539. o.o3 
ANT I MCNY o. 9155 1.tt477 0.284 1286. -o.i2 
TELLURIUM 0.9569 1.0777 -13.069 107• -o.o6 
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TABlE- I i 1- 1 '54 

SOLVENT-THAlliUM 

SOLUTE RACIUS ENERGY MUTT HILDEBRAND ELECTRONEGATIVITY 
ELH'E NT RATIO RAT 10 NUMBER HCTOR DIFFERENCE 

CESIUM 1. 5915 o.H5J 1.803 48803. lo07 
BARIUM 1.3030 Oo 9829 o. 327 7714. 0.93 
LANTHANUM 1.0938 2.3821 0.385 t:090. Oo74 
CER I U"+3 1.0758 2.5809 ·0.655 'i399. 0.74 
CER I U M+.lt 0.9744 Zo 5 809 4.112 1E724. 0.43 
PRASEODYMIU"' 1.0653 2.0604 0.266 ~463. 0.73 
NEOOYMIUM leC618 1.7877 a.o95 2350. o.n 
PRO,.ETHIUM 1.0542 l.lf801 -C.039 723. 0.72 
SAMAR IUpol 1. 0501 1.1401 -0.101 3. 0.72 
EURCPIU1"+2 1. 1894 0.9829 0.113 32C3. o.8e 
EURCP IUM+3 1.0478 0.9829 -c.oeo 265. 0.71 
GADC ll N llJM le0495 2.2144 0.503 6871 • 0.70 
TF.R A lUI" 1.0390 . 2.17)0 0.531 7060. Oo69 
OYSPROSIUM 1.0344 1. 6466 0.095 2216. 0.68 
HOL"IlJ"' 1o0297 1. 6582 C.120 2455. 0.68 
ERBIUM 1.0245 1.7229 0.194 3190. J.67 
THULl UM 1.0181 1. 3483 -0.042 766. 0.66 
YTTERBI UM+2 1.1300 0.8834 o.o8o 2488. 0.84 
YTTERBI UM+3 1. 0146 0.8834 -0.093 2 84. 0.65 
LUTETIUI'o' 1.0111 2.3626 1.081 11534. 0.64 
HAF~IU"' 0.9207 3. 3649 7.521 ltlt549. 0.50 
TANTALU"' 0.8549 4. 3201 41.357 92841. 0.31 
TUNGSTEIII o. 8205 4.~531 117.695 12C882. -0.21 
RHE~I Uf" o.eou 4.3062 104.061 117335. -0.22 
OSMIUM 0.7885 4.3525 91t.175 126281. -0.24 
t R I 0 I Ul'o' 0.7908 3.6795 lt9.058 qn33. -0.29 
PLAT J NllM o. 8083 3. 1221 28.163 6 7695. -0.32 
GOLC 0.8403 2.0259 638.1t61 2~7~9. -0.04 
MERCURY 0.9289 0.3390 25.136 ~9c;O. o.o8 
LEAD 1.o1q8 1.0823 ,.. 1C. 511. 4. -0.07 
131S"'UTH 0.9843 1.1552 +"' 57. o. 
POLONIUpol 1.0338 0.7979 4.312 23<;5. 0.11 
FRANCIUf" 1.6317 0.4186 2.048 53270. lo05 
RADIU"' 1. 3368 0.9713 0.430 c;5e1. 0.92 
ACTINI.UI'o' 1.0944 2.4052 0.364 6292. (). 7 8 
THOR lUll' l.O<H8 3.15?1 3.155 2Cllb. 0.51 
PRO TACT I "--I UM 0.9476 3.0527 26.41)2 3C659. 0.22 
URAI\IU~ 0.8992 2.8908 890.720 34056. -0.04 
NEPTUNt UM 0 .• 8904 2.6133 2872.653 27690. -0.02 
PLUTC!IIl UM+4. 76 o .• 9557 2.1230 6.834 1268C. 0.27 
Pl.IJTC N I UM+~ 0.9271 2. 1230 101.709 201<)0. Oe09 
AMERICIUM 1.0082 1. 5264 c.192 2131. 0.46 
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TABLE-111-155 

SOL VENT-L EAO 

GCRO.Y-THOM~S ATOMIC ATOMIC HEAT (F 
ELECTRO~EGATIVITY RADIUS VOLUME SUii ll MA Tl CN 

1o930 1.7500. 18.270 ltb!l'lC. 

SOlUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGAtiVITY 
ELE,..ENT RATIO RAT 10 NUMB~R F~CTOR DIFFERENCE 

HYDROGEN Oo41t51 1oll30 98.004 16!:945. -0.27 
LITHIU"' Oo8926 ci. 8244. -0.044 229. 0.97 
BERYLLIUM 0.6446 1o6645 17.611 I)H 71. 0.40 
BORCN Oo5257 2.8312 9 ~3.583 171837. -0.09 
CARBCN 0.5006 3o6517 36.734 32f8CB. -0.62 
NITROGEN 0.4714 2olt124 13.335 373264. -1.10 
OXYGEN 0.5126 1.2722 2o094 114255. -1.53 
SODIUM 1e0920 -Oo 5538 Oo2't0 t517. 0.98 
MAG~ESIUM Oo9l54 o. 7607 -0.105 lo 0.70 
ALU"'I NUl" 0.8183 1o ~56() 4.799 1Cj7CJ5. 0.41 
SILICCN 0.7554 2o3162 123.093 2 c;5 18. ').10 
PHOSPHOROUS 0.7091 1o6090 58.467 4C156o -0.17 
SUlFUR Oo7143 1.4188 3. 1lt 8 3C268o -1) .5·8 
POTASSIUM 1o3Sl7 0.4590 , Co9l1 2t6CJ6. 1o09 
CALC I UP' lo1280 o.~cu 0."65 2437. 0.91 
SCAII.OiUI" 0.9377 1e.91t44 1o140 122 CJ8. Oo65 
TJTANIU,.. Ot.8354 2.4081 6.990 323CJ7. o.44 
VANADIUM Q.l691 Zob239 . 33.564 · 6f285o o.z.:q 
CHRCMIUM . o. 7326 2oC299 lt5o738 52240. -0.22 
MANGA NE SE+.5 0.7469 1o4359 107l.5elt7l . .z 5902. o.o.1 
MANGANESE+7 0.7166 1olf359 13. 222 3C4CJ3. ... o. 3'i 
IRON o. 7280 2.1368 694olt46 see1t2. 0.06 
COBALT Qo7154 2.1Bi6 28270.862 6t3 85. 0.01 
NICKEL o. 7120 ~.1966 - co 6e549. o. 
COPPER 0 •. 7303 1o7329 139.185 'tC028o Oo1l 
ZINC o. 7966 0. 6645 -0.233 ec1. 0.27 
GALLIUM Oo7731 1.3932 18.599 B't'tO. 0.13 
GERI"ANIUM 0.7874 ·1~9124 65c.626 14737. o.o·3 
ARSENIC 0.7806 Oo6l97 -1.968 1 n. -0.15 
SElENIU"' 0;.8069 1.0556 -C.136 3C9~ -0.53 
RUB I DIU"' 1o 4549 Oe4252 1o326 375 24. lo09 
STRCNTIIJI'l 1.2291 o. 7714 Co349 1!450. o.qs 
YTTRIU"' 1o0 131 2.1282 0.587 8861. ~~!5 
ZIRCCI\ilUM 0.9154 3.1197 5.173 42713. ·0.59 
NIOBIU~ o. 8389 3.7393 19.694 8!:162. 0.43 
MO(YBDENUM o.8ooo 3o3654 12 7 oltlt 9 a.H zq. -0.17 
TECHNETIUM 0.7800 3~3782 127.574 9~5C8o -0.18 
RUTH~Nl(JM 0.7651 3.3077 ue. 121 10C024o -0.1~ 
RHODIU"' 0.7686 2.8462 45.080 7t975. -0.27 
PALLADIUM 0.7863 1.9316 18.330 34332. -0.2!3 
SILVER 0.8257 1.4615 8.686 13712! 0.25 
CAD"' I UM Oo8960 0.5726 -C.272 424. 0.35 
INDIUM 0.9~20 1~2329 1~ 76.3 l684o 0.11 
TIN+2 Oo9320 ~ . 5385 1. 742. 4342 • o.za 
TIN+~ 0.9029 1 5385 0. 9.49 1411. 0.10 
ANTI ~CNY Oo8977 1 3376 -0.331 1173. .. Q.05 
TELLURIUM 0.9383 0 9CJ57 .,.44llo974 1tlo 0.01 

; 
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TABLE-I 11-156 

SOLVENT-LEAD 

SOLUTE RAC IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
HEI"ENT RATIO RAT 10 NUMBER FACTOR DIFFE~ENCE 

CESIU"' 1o 5b06 Oe4026 le65B 50~Je2. 1.14 
SARI UM 1.2717 Oe908l 0.310 @340. 1.00 
lANTHANUM 1.0726 2eZC09 Oo309 seen. 0.81 . : CERIU~3 1.0549 2.3846 0.53'!5 c;220 • o.8t 
CER I UM+4 0.9554 2.3846 3.045 le745. o.so 
PRASEODYMIUM 1.0446 1.9036 0.210 4291. o.Bo 
NEODYMI Ul" 1.0411 1.6517 c.069 22C2o o.Bo 
PROPIETH IUM 1.0337 1o367:i -0.039 628. 0.79 
SAMAR I UP' 1.0297 1.0534 -C.083 16. o. 79 
EURCP IU"'+2 1.1663 0.9081 Coll4 3561. 0.95 
EURCPJlJ,.,+3 1.0274 Oo908l -0.060 349. 0.78 
GADOLINIUM 1.0291 2.0459 0.403 6701. 0.77 
TERBI UJI4 1.0189 2.0077 0.426 68«;7. 0.76 
DYSPROSIUM 1.0143 1.5214 Oo068 2078. 0.75 
HOl,..IU"' 1.oo•n 1.5321 c.on 2314. 0.75 
ERBIUM 1.0046 1.5919 Co147 3042• 0.74 

1:. THUll UP' Oe9983 1.24'!57 -0.042 6 73. ').73 
YTTERBI Ut-!+2 1o10BO 0.8162 0.084 21cn. 0.91 
YTTERBIUM+) 0.9949 Oo8162 -C.068 370. 0.72 
LUTETIUM 0.9914 2ol829 0.870 11420. 0.71 
HAFNI UJ14 0.9029 3o1C90 5.877 45220o 0.57 
TANTALUM 0.8383 3o 9915 28.213 95137. 0.38 
TUNGSTEN 0.8046 4. 2991 272.377 1243CO. -0.14 
RHE 1111 UP' 0.7857 3.9786 230.468 120771. -0.15 
OSMIUI" Oo7731 4.0214 193.462 13C122. -0.17 
IRIDIUI" 0.7754 3.3996 87.725 9«;1C2. -0.22 
PLAT I 1\UI" 0.7926 2. 8846 47.335 6«;414. -0.25 
GOLD 0.8240 1o8118 1151.589 25oc;2. 0.03 
MERCURY 0.9109 0.31H 8.210 51t 52. Oo15 
THA lliU~" 0.9806 0.9239 -10.511 4. 0.07 
BIS"UTH Oo9651 1o0t73 -9.687 c;e. 0.07 
POlONIUI' 1.0137 o. 7372 2.003 268<1. Oo18 
FRANCIU" 1o6000 o. 3 868 1.877 5':475. 1o12 
RADIUM 1o 3109 Oe897~ C .ItO 3 1C3C7. o.~9 

ACTINIU~ 1o0731 2.2222 Co295 60'19. J.BS 
THOR I U,.. lo0274 2.9188 2.433 2C062. o.se 
PROTACTINIUM 0.9291 2.8205 15.335 30933. Oo29 
URANIU" o. 8817 2.6709 1601t.426 31t~t9v. 0.03 
NEPTUNIUI'l 0.8731 2.414t5 464.649 27979. o.os 
PLUTCNIUI'l+4.76 0.9371 lo9615 4o290 12628. Oo34 
PLUTON! UM+5 0.9097 lo9615 32.457 2C353. Oo16 
AMERICIUI'l 0.9886 le4103 0.125 2001. Oo53 



TAil.E-111-157 

SOL V EN T-6 ISM UTH 

GCROV•THOMAS ATOMIC ATOMIC HEAT. CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUBLIMATION 

1.860 1.6890. 21.330 lt995Co 

SOLUTE RACIUS. ENERGY MOTT HILDEBRAND ELECTRONEGATI VI TV 
ELH.EM RATIO RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0.4612 1.0428 73~875 19f123. -0.3lt 
ll THIUJII 0.92lt8 Oe172tt -0.030 627. o.c:,o 
BERYLLIUM 0.6679 1.5596 31.135 . .,~3 79. 0.33 
BORON Oe51tlt7 2e6527 31tC ~ 39lt 202139. -0.16 
CARRC~ 0.5187 3.4214 34. 736 382559. -0.6<:J 
NITROGEN 0.4885 2. 2603 13.896 43CJ838. -1.17 
OXYGEN 0.5311 1e1920 2.296 136725. -1.60 
SODIUM 1.13i4 0.5189 Co217 ··5339. 0.91 
MAGNESIUM 0.9485 o. 7127 -C.122 73. 0.63 
ALUP'I NUM 0.8478 1.5516 8.788 24618. Oe3't 
Sl LICON 0.7827 2.1702 1673.172 35917. 0.03 
PHOSPHOROUS o. 73~8 1. 5075 35.769 ltE7C2. -0.24 
SULFUR o.7401 1.3293 3.687 37114. -1).65 
POTASSIUM .1.4067 0.4300 Co944 2 3843. 1e02 
CALCIUM 1.1681 Oo8448 0.026 1617. Oe84 
SCA!';DIUpot 0.9716 1e8218 1. 872 15711. Oe58 
Tl TAN IU"' 0.8656 2. 2563 12.032 3CJ177. 0.37 
VANAOIU"' .o. 7969 2.4585 69. 3~7 'ff625. o.zz 
CHRCMIU"' 0.7590 1.9019 31.684· 62638. :..o.29 
MANGANESE+5 o. 773.8 1~3453 370.·254 31929. -O • .J6 
MANGANESE+7 0.7425 1e3453 1C.866 37373. -0.38 
IRON 0.75lt3 2.0020 2 997 2. 951 7C310. -0.01 
COBALT 0.7413 2.0440 938.826 7CJ130. -0.06 
NICI<El o. 7377 2o0581 712.121 81658. -0.07 
COPPER 0.7567 1.6236 1281.391 4f470. 0.04 
ZINC 0.8253 ·0.6226 . c. 315 1483 • 0.20 
GALLI U"' Oe80U 1.3053 119.635 11124. 0.06 
GERP'ANIUM 0.8159 1. 7918 471.692 J 1 e596. -0.04 
ARSENIC 0.8088 o. 5806 -1.050 20. •0.22 
SELENIUM 0.8360 0.9890 -O.Oit9 783. -0.60 
RUBIDIUM l.:SOT4 Oe3984 1.359 33799. t.oz 
STRCNTIUM 1.2735 .0.7221 . o. 318 68'14. 0.88 
YTTRIUM 1.0497 1.9940 0.971 11641. 0.68 
ZIRCONIUM 0.9485 2.9229 7.q69 5C8B5. 0.52 
NI OBI Ul"' 0.8692 3e5035 32.948 9965CJ. 0.36 
MOLYBDENUM 0.8289 3e153Z 75.229 101116. -0.24 
TECH~ETIU"' 0.8082 3.1652 77.711 11 !193o -o.z5 
RUTHENIUM 0.7928 3.0991 74. 525 117367. -0.26 
RHOOIU .. 0.7963 2.6667 33.661 9C922. -0.34 
PALLADIUM 0.8147 1.8098 llt. 322 41649. -0.35 
SILVER 0.8555 1.3694 21.739 17434. 0.18 
CAO,..IUIII 0.9284 0.·5365 -0.575 153. 0.28 
INDIU~ 0.9864 1.1552 42.113 2746. o.c>4 
Tt N+2 0.9657 1.4414> 4.86q U44. 0.21 
TlN+4 0.9355 1e4414 59.097 2419. Oo03 

.ANTIMCNY 0.9301 1.2 533 2.652 2073. -0.12 
TEllURIUM 0.9722 0.9329 -14.249 9. -0.06 

~ 
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TABI..E-IIl-158 

SOL V EN T-8 I SMUTH 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITV 
ELEII'ENT RATiO RATIO NUMBER FIICTOR DIFFERENCE 

CESIUM 1.6169 0.3772 1e698 46030. 1e07 
BAR lUll' 1. 3239 0.8509 0.275 6670. 0.93 
LANTHANUM 1e1113 2.0621 0. 5lt3 e1c3. 0.74 
CER IUM+3 1.0930 2.2342 0.869 12082. 0.74 
CER I UM+It 0.9899 2.2342 5e1J4 2~253. 0.43 
PRASEOOVMI UM 1.0823 1.7836 0.401 t:117. o. 73 
NEOOYI"I UIM 1.0787 1.5475 0.187 3470. 0.73 
PRO,.,ETHIUM 1.0710 1.2813 0.010 1307. 0.72 
SAI'IAR Ill"' 1.0669 0.9870 -0.098 36. 0.72 
EUROP IUM+2 1. 2084 0.8509 0.076 2545. o.8e 
EURCPIUf'l+3 1.0645 0. 8509 -0.096 87. o.n 
GADCLINIUM 1.0663 1.9169 0.696 c;os5. 0.70 
TEReiU"' 1.0557 1· 8811 0.133 c;z8e. 0.69 
DYSPROSIUM le0509 1.'t254 0.195 3294. 0.68 
HULP'IU"' 1.·.)462 1elt354 0.228 3600. 0.68 
ERBIUM 1.0lt09 1e't9 15 0.324 4530. 0.67 
THULl UP' 1.0343 1.1672 0 .• 017 1359. 0.66 
YTTERBI UM+2 1.1480 o. 7648 Oe0lt6 1936. 0.84 
'YTTERBIUM+.) 1.0308 o. 7648 -0.111 1C4. 0.65 
LUTETIUM 1.0272 2.0452 1.1t09 14672. 0.64 
HAFI\IUI'I 0.9355 2.9129 9.124 !'iHn. 0.50 
TANTALU"' 0.8686 3.7397 49.551 111001. 0.31 
TUNGSTEN 0.8336 4.0280 140.948 144529. -0.21 
RHEI\ I Ul'l o.811t1 3.7277 125.077 140791 •. -0.22 
OSMIUfl' o.8oll 3.7678 113.256 151626. -0.24 
IRICIU"' 0.8034 3. 1852 59.299 116194. -0.29 
PLA Tf NU"' 0.8212 2.7027 34.248 82063. -0.32 
GOLC 0.8538 1. 7 538 802.600 3C8C5. -0.04 
MERCURY 0.')438 0.2935 23.165 4611. o.oe 
THA LLIUP' 1.0160 0.8657 - "' 57. o. 
LEAD 1. 0361 0.9369 -9.687 c;8. -0.07 
PlllCNIU"' 1.0503 0.6907 2.467 1881. o.u 
rRANC fUM 1.6!)78 o.~624 1~ 930 5C265. 1.05 
RADIUM 1.3582 0 .8lt08 0.370 8411). 0.92 
ACT I NIU"' 1. 1llCJ 2.0821 0.510 e3~9o o.7B 
HlORI U"' 1o061t5 2.7347 3.q26 21t741. 0.51 
PROTACTIIIIIUM 0.9627 2.6426 32.392 37345. 0.22 
URANIU"' 0.9136 2.5025 1093oC32 41521. -0.04 
NEPTUNIUM 0.9047 2o2623 3559.105 34021. -o.o2 
PLUTONIUM+4.76 0.9710 1.8378 e. 869 H102. 0.27 
PLUTCNIUM+5 o.91t26 lo8378 128.553 252Cit. 0.09 
AMERICIUM 1.0243 lo3213 0.1107 3180. 0.46 
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TABLE- I I I- 159 

SOLVENT-POLONIUM 

GCRDY-THOMAS. ATOP4IC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADI.US VOLUME SUB Ll MA 11 ON 

1.750 1. 7140 . 22.530 3450C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ITY 
ELEfiiENT RATIO RATIO NUMBER FACTOR 01 FFERENCE 

HYDROGEN 0.439.1 1.5099. 50.90!5 238902. -0.45 
liTHIUfil OeB805 1e1183 0.206 4163. 0.79 
BERYLLIUM 0.6359 2.2580 92.064 ll:l 39/t 5. Oe22 
AORON o. 5186 3.8406 144.423 243971. -0.27 
CARBCN 0.4938 4e9536 3·0.036 444468. -o.8o 
NITROGEN Oe4651 3e2725 13.404 507628. -1.28 
O~YGEN o. 5056 1.1258 2.496 l6t;5Q2. -1.71 
SODIUM 1.0712 .0 .. 7513 -0.022 868 • o.eo 
MAGNESIUM 0.9030 . 1~0319 0.183 2330. 0.52 
AI,.I,Jfi'J IIJUM (),8072 ~.l464 3C. 909 3es~n. 0.23 
SILICON 0.7452 3.;1420 354.766 53550 •. -o.o8 
PHOSPHOROUS 0.6995 2.1826 23.633 6 7953. -0.35 
SULFUR 0.7046 1.9246 3.955 53876·. -0.76 
POTASSIUM 1.3393 0.6226 0.480 lC351. 0.91 
CALCIUM 1.1127 1.2212 -0.095. 25. 0.73 
SCANDIUM 0.9250 2.6]71 5.276' 28066. 0.47 
Tl TANIUfol 0.8241 3.2667 36.168 57574. 0.26 
VANAOIUfo'. 0.7587 3e5594 368.257 10391t6. o.u 
CHRCM I UM o. 7221 2.7536 22.660 847q8. -0.40 
MANGANESE+5 0.1368 1e9478 69.642 47604. -0.17 
MANGANESE+?. 0.7069 1e9478 9.575 5420·8. -0.49 . 
IROI\ 0.1182 2.8986 279.016 93843. -0.12 
COBALT 0.7057 2.9594 154.425 104106. -0;.17 
NICKfl 0;.7024 2.9797 l't1.670 107040. -Oi1B 
COPPER 0.7204 2e3507 589.5~5 67812. -0.07 
ZINC Oe18!58 Oe9014 24.636· 57c;J4. . 0.09 
GALLIUM 0.7627 1e8899 347.717 21238• -0.05 
GERII'ANI UM o. 7768 2e5942 58.814 3l1C8e ~0.15 
ARSENIC 0.7100 o. 8406' -0.003 1185 •. -0.33 
SELENIUM 0.7959 1.4319. o. 311 4803. -0.11 
RUBIDIUM 1. 4352 0.5768 0.785 1H83. 0.91 
STRCNTI UM 1~2125 1.0464 o.ooo llc;J8• 0.77 
YTTRIUM Oe9994 z.aeio 2.881 230C6e 0.57 
ZIRCONIUM 0.9030 4.2319 18.354 72340. 0.41 
NIOBIUf4 0.8215 5.0725 88.767 129128. o.zs 
MOLYBDENUM 0.7892 4e.5652 45.745 UC416 •. -0.35 
TECHNETIU.M 0.7694 4.5826 41.;834 144147. -0.36 
RUTHENIUM 0.7548 4.4870 46.763 148818. -0.37 
RHOOI UM o. 7582 3.8609 25.076 118290 •. -0.45 
PALLADIUM o. 7756 2.6203 12.036 5t;923. -0.46 
SILVER 0.8145 1.9826, 251.340 29592. o.o7 
CADII'IUP' 0.8839 0.7768 -0•740 699. 0.17 
INDIUM 0.9391 le6125 67.225 8788. -0.07 
TIN+2 Oe9194 z.ono 57.117 .H502e 0.10 
TIN+4 . Oe8906 2.0870 50.370 8626. -o.oe 
ANTIMONY 0.8856 1.8145 5.372 7146. -0.23 
TELLURIUM 0.9256 1.3501 0.592 1587. •0.17 
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TAll. E•lll-160 

SOLVENT-POLONIUM 

SOLUTE RACIUS ENERGY MOTT HILOEBRAM> ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

CESIUM 1.5395 o.s~t61 1. Oil9 2 !lt87. Oo96 
BARIUM 1.2601t 1.2319 -0.013 993. o.ez 
LANTHANUM 1.0581 2o9855 1. 849 1S278. 0.63 
CER I UM+3 1o0406 3o231t8 2.514 23983. 0.63 
CERIUM+4 o. 91t25 3o231t8 15.686 '38232. 0.32 
PRASEODYMIUM 1.0304 2.5823 1. 556 14987. 0.62 
NEOOYMl UM 1oC271 2o21t06 1.070 1C557. 0.62 
PRO,.,ETHIIJfiol 1.0197 1o 8 551 0.595 6315. 0.61 
SAMARIUM 1. 0158 1.1t290 0.140 2317. 0.61 
EUROPIUM+2 1• 1505 1.2319 -0.086 11. 0.77 
EUROPIUM+3 1.0135 1.2319 -C.Ol2 1ocn. 0.60 
GADCLINlUM 1.0152 2.,751t 2o'265 19374. Oo59 
TERBI Ulll 1.0051 2.7235 2.362 19638. 0.58 
OYSPROSIUM 1.0006 2o0638 1.171 10090. 0.57 
HOLIIIIUIII 0.9961 2.0783 1.274 10603. 0.57 
ERBIUM 0.9910 2.1594 1. 527 12155. 0.56 
THULl Ulll 0.9848 1.6899 0.728 f270. 0.55 
'YTTERBIUM+2 1.0930 1.1072 -c.o91 o. 0.73 
YTT ER IH UM+ 3 0.9814 1.1072 -0.031 982. 0.51t 
LUTETIUI" 0.9780 2.9612 3.936 27076. 0.53 
HAFt\ I Ulll 0.8906 4oZ171t 21.21t9 75721. 0.39 
TANTALUM 0.8269 5.4145 152·.905 142231. 0.20 
TUNGS TEp.; . o. 7937 5.8319 75.831t 18C262o -0.32 
RHENIUM o. 7751 5.3971 69.533 175806. -0.33 
OSMIUM 0.7627 5.4551 6f .134 188011. -0.35 
lRIDlUP'! 0.7649 4obll6 39.672 141567. -0.40 
PLATINUIII Oo7818 3.9130 25.088 10el64. -0.43 
GOLD 0.8129 2.5391 8'7.868 4H82. -0.15 
MERCURY 0.8985 Oo't249 -15.737 866. -0.03 
THALLIU"' Oo9673 1.2533 lto312 2395. -o.u 
LEAD 0.9865 1.3565 2oU03 2689. -0.18 
8IS.-UTH 0.9521 1o4478 2.1t67 1881. -0.11 
FRANC lUI'! 1. 5784 0.5246 1. 223 26122. Oo94 
RADIUM l. 2931 lo2174 0.029 1629. 0.81 
ACTINIUM 1.0586 3e0145 1.687 le654. 0.67 
THOR I Ulll 1.0135 3.9594 10.754 itC8l2. 0.40 
PRO TACT I Nl Ull' 0.9166 3o826l 196.250 55951. 0.11 
URANIUIIil 0.8698 3.6232 114.116 6C712. •u.15 
NEPTUNIU~ Oo8613 3o2754 128.844 51404. -0.13 
PLUTONIU~+4.76 0.9245 2o6609 lt6.418 28595. 0.16 
PLUTCNIUM+5 0.8974 2.6609 4Zll.lt2 5 4C038. -0.02 
AMERICIUM Oe9752 1o9130 3.031 Ci753. 0.35 
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TAIL E-111-161 

SOLVENT-FRANCIUM 

. GCRDV•Tt:iOMAS .ATOMIC ATOMIC HEAT CF 
·eLECTRO~EGATIVITY RADIUS ;; VOLUME SLB ll P'A 11 CN 

0.810 2.8000. 73.000 1810C. 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATI~ItY 
.. 

ELEP'ENT RAT 10 RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN o. 2782 2. 8779. 22.513 1004227. -1.39 
LlTHIUM 0.5579 2.1315 121.779 64371· -0.15 .. 
BERVLLI UM Oe4029 4•3039 39.649 475162. -0.72 
BORCN 0.3286 7.3204 28~584 96f:21tbe -1.21· 
CARSON o. 3129 9.4420 23.779 1661381. -1.74 
Nl TROG.EN 0.2946 6e2376 17.001 19333Cl. -2.22 
OXYGEN o. 3204 3.2895 4.550 13eo13. -2.65 
SODIUM 0.6825 1.4320 29.267 14420. -0.14 
MAGNESI.UM 0.5721 1e9669 12.569 52319. -0.42 
AlUP'I NUM o. 5114 4.2818 18.553 216859. -o. 11 
SIll CON 0.4721 5.9890 llell21 265606. -1.02 
PHOSPHOROUS o·.~t432 4.1602 8.699 334990. -l.z'q 
SULFUR 0.4464 3.6685 4.214 282014. -1.70 
POTASSIUM· .o. 81t86 1 •. 1867 43.892 2103. -0.03' 
CALCIUP' 0.7050. 2.3315 27.850 zc;5llt. -0.21 
SCANDIUI" Oe5861 5.0276 !3.026 16Cj425. -0.4.7 
Tl T ANIUM 0.5221 6~2265 26.122 27Ci730. -0.68 
VAN~OIUI" 0.4807 6.7845 28.383 4520i!3. -0.83 
CHRCMIUM 0.4579 5.2486 9.443 392174. -1.34 
MANGANE SE+5 0.4668 3e7127 8.-969 25f:028. -1.11 
MANGANE SE+7 0.4479 3.1127 .5.917 28304·7. -1.43 
I ROt>; 0.4550 5.5249 16.3~6 424711. -1.06 
COBALT Oe44ll 5.6409 16.255 463033. -1.i1 
NICKEL Oe4450 5.6796 16.31t1 473888. -1.12 
COPPER· 0.4564 4.4807 14.058 331893. -1.01 
ZINC Oeit979 ·1. 7112 .4.384· 74227. -0.85 
GALLI Ul'! 0.4832 3e6022 6.380 11t5396. -0.99 
GER,ANIUM 0.4921 4.9448 (:.690 18it479. -1.09 
ARSENIC Oe481~ 1.6022 lell9 lt2803. -1.27 
SELENIUM 0.5043 ·z.7293 1.069 6e316. -1.65 
RUBIOIUP' 0.9093 1.0994 -27.699 61_7. -0.03. 
STRONTIUM Oe7682 1.9945 21.049 15220. -0.17 
VTTRIUJII 0.6332 5.5028 47.183 141739. -0.37 
ZIRCONIUM 0.57~1 8e0663 49;844 324058. -0.53 

. NI08IUII! o.5243 9.6685 it7.2it!5 51<;893 • -0.69 
MOLYBDENUM 0.5000 a. 1011 13.867 533340. -1.29 
TECHNETIUM 0.4875 e. n~u. 14.942 58.3521. -1.30 
RUTHENIUM o.4TB2 8.51125 1!.195 6025C2. -1.31 
RHODIU" 0.4804 1.3591 u. 213 50C766. -1.39 
PALLA OJ UM 0.4914 4e9945 6.51t2 29~877. -1.40 
SILVER 0.5161 3.7790 10.280 18C613. -0.87 
CADP'IU" 0.5600 1.4807 2 •. 679 37822. -0.77 
INDIUM 0.5950 3.1878 3.738 ec;ua. -1.01 
Tl N+2 0.5825 3.9179 6.985 ll481t3. -0.84 
TIN+4 o.564! 3.9719 !. 622 8e()ca2. -1.02 
ANTIMCNY 0.!5611 3.4586 2.619 83875. -1.17 .. 
TELLURIUM 0.5864 2.,746 le640 tt71e'6. -1.11 



TAll. E•lll•162 

SOLVENT•FRANCIUM 

SOLUTE RACIUS ENERGY MOlT HILDEBRAND ELECTRONEGATIVITY 
ELEP'ENT RAT 10 RAT 10 NUMBER FACTOR DIFFERENCE 

CESIUI!I o.ns• 1o0409 -12"o856 41. o.oz 
BARIUM 0.7986 2o348l 48o581 17324. -0.12 
LANTHANUM Oo6704 5.6906 .58.577 l285C:1o -o.n 

• CER IUM+3 0.6593 6ol657 65.994 15C284o -0.31 
CERIUM+4 0.5971 6ol657 23.044 205461. -0.62 
PRASEODYMIUM 0.6529 4o9221 48.529 115785. -0.32 
NEOOYMI U114 0.6507 4o2707 39.550 96934. -0.32 
PROI'ETHIUM Oo6461 3.5359 30.261 76726o -o.n 
SAMARIUM Oo6436 2.7238 zo. 256 ~3613. ... o.33 
EURCPIUM+2 Oo7289 2. 3481 37.209 2 5990. -o.1 1 
EURQPIUP'+3 Oo6421 z. 3481 15.649 43401. -o.J• 
GADCLINIUM Oo6432 5o 2901 46.827 133472. -O.J!I 
TERBIUM 0.6368 5ol9l2 45.177 134711. ... o.J6 
DYSPROSIUM Oo6339 3.9337 30.346 94933. -0.37 
HOLIIIU,. Oo63ll 3o9613 29o791 97284. -0.37 
ERBIUM 0.6279 4ol160 30 .• 615 104213. -0.38 
THUll Up.! Oo6239 3o2210 21o442 7nn. -0.39 
YTTE R 81 UM+ 2 Oo6925 2.1105 25o354 26976. -0.21 
YTTER 81 UM+3 Oo6218 2oll05 lloi"2 418<;3. -0.40 
LUTET Ill,.. 0.6196 5o6442 42.727 1636C4o -0.41 
HAHI U,.. 0.5643 8o0387 48.102 336735. -0.55 
TANTALU,. 0.5239 10.3204 44.377 561564. -0.74 
TUNGSTEN Oo5029 11.1160 18.844 691074. -1.26 
RHENIUM Oo49ll 10.2873 18.341t 683462o -1.27 
OSMIUP' O.lt832 10.3978 18.901 726514o -1.29 
IRIDIUM 0.4846 8.7901 14.354 59 !1549. -1.34 
PLA Tl NU" Oo4954 7.4586 10o61t7 4620i 9o -1.37 
GOLO 0.5150 4o8398 8o923 245654. -1.09 
MERCURY 0.5693 0.8099 Oo492 11869. -0.97 
THALLIUM 0~6129 2.3890 2.048 53270. -1.05 
LEAD Oo6250 2o5856 1. 877 5~475. -1.12 
RIS,.UTH o. 6032 2o7597 1o930 5C265. -1.05 
POLONIUM 0.6336 1o9061 lo Z23 26122. -0.94 
RADJUfl 0.8193 2.3204 35.488 15023. -0.13 
AC T1 NIUP' 0.6707 5.7459 J6.589 12<;944. -0.27 
THOR I U"' 0.6421 7.5470 31.105 21C354o -0.!54 
PROTACTINIUPI o. 5807 7.2928 16.768 267570. -0.83 
URANI U" o. 5511 6o9061 10.456 287652. -1.09 
NEPTUNIUM 0.5457 6. 2431 9.647 255899. -1.07 
PLUTONJUM+4o76 Oo5857 5o0718 l2o133 171417. -0.78 
PLUTCNIU~+5 0.5686 5o0718 10.175 217425. -0.96 
AII~ER·I Cl UM Oo6179 3o6464 11.499 935CO. -0.59 

175 



TABL E•lll-163 

SOL V EN T•A. >\0 I UM 

GGRDY•THOMAS ATCJoiiC ATOMIC HEAT CF 
ELECTRONEGAT IVITY RADI U:S· VOLUME SUBLI filA Tl CN 

.... 0.940 2.2940. 41.080 42000 • 

SOLUTE RAt IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY .. 
ElE"ENT RATIO · RATIO NUMBER FACTOR Dl FFERENCE 

HYDROGEN o. 3396 1.2402 12.711 466551. -1.26 
ll THI UM·. 0.6809 0.9186 1350.056 13645. -o.oz 
BERYLLIUM Oe<\9lT 1e8548 25.276 . 204087. •0.59 
BORON. OetOlO 3.1548 1~~949 457086. -1.08 
CARBON 0.3819 4e0690 13.741 822552. -1.61 
Nl TA.OGEN Oe3596 2.6881 9elt86 956681. -2~09 
OXYGEN o. 3910 i.4176 2.264 332737. -2.52 
SODIUM 0.8330 0~617.1 -501.985 35. -0.01 
MAGNESIUM 0.6983 0.8476 4.220 . CJ377. -0.29 
ALUflllNUM 0.6242 1.84'2 10.193 80263. -0.58 
SILICON ().5763 2.5810 5.671 104784. -0.89 
PHOSPHOROUS Oe5410 1.7929 lte34l 135877. -1.16 
SULF.UR 0.5449 1.5810 1.916' 11C1C1. -1.57 
POTASSIUM le035T o.s111t 14.669 lt575. 0.10 
CALCIUM 0.8605 1.0048 7.120 2243. -O.O!t 
SCANDIUM 0.7153 . 2.1667 21.64~ 58886. -0.34 
Tl TANIUM o.uu 2.6833 15.855 111792. -0.55 
Vt\NADIUM 0.586' 2e9238 1l.298 Ut651e -0.70 
CHRCMIUM Oe55~8 2.2619 4.852 16it989e -1.21 
MANGANESE+5 0.5697 1e6000 lte369 97956. -0.98 
"'ANGANESE+7 Oe!5466 1e6000 2.808 1lC639e -1.30 
IRON. o. 5554 2.3810 9.03() 181283. -0.93 
COBALT 0.54!58 2.4310 8.990 200282. -0.98 
NICKEL o.-5432 2.lt476 9e048 205693. -0.99 
COPPER o.551i 1e93l0 7.482 134810. -0.88 
ZINC o. 6077 0.7405 1.351 17347. -0.72 
GALLIUM 0.!5898 1.5524 2.708 47378. -0.86 
GERMANIUM 0.6007 2.1310 3.039 65768. -0.96 
ARSENIC o. 595.5 Oe6905 0.172 ~349. -1.14 
SELENIUM 0.6155 1.1762 0.260 15025 •. -1.52 

·RUBIDIUM 1.1099 0.4738 31.177 8382. 0.10 
STRONTIUM 0.9377 0.8595 -31.892 16. -0.04 
'\'TTRI U" 0.1729 2.3714 37.014 4,_U5. -0.24 
ZIRCONIUM Oe6983 3.1t 762 36.341 135215. -0.40 
NIOBIUM 0~6399 4.1661 32.324 23494.7. -0.56 
MOLYBDENUM o. 6103 3.7500 7.701 24C157. -1.16 
TECHNETIUM 0.!5950 3. 7643 8.311 26!5440. -1.17 
RUTHENIUM 0.5837 3.6857 8.518 274684. -1.18 
RHODIUM Oo5863 3.1714 6.023 221703. -1.26 
PALLADIUM 0.5998 2.1524 3.159 118618. -1.27 
Sll VER 0.6299 1.6286 4._915 63254. -0.74 
CADMIUII'. 0.6835 Oe6381 0.390 48ll.· -0.64 
INDIUM Oel262 1.3138 1.233 2!218. -o.e8 
TIN+2 0.7110 1. 7143 2.833 34122. -o.n 
TIN+4 0.6888 1.7143 1el80 22745. -0.89 
ANTIMONY 0.6848 1.4905 0.797 21065. -1.04 
TELLURIUM o. 7158 1~1095 0.291 7632. -0.98 



TABl. E• I II-1M 

Snl_ V F.NT-A AI)( I.IM 

SOLUTE RACIUS ENERGY MOTT t11 LO EBRAND ELECTRONEGATIVITY 
HEfllENT RATIO RAT 10 NlJMBER FACTOR DIFFERENCE 

..• :: CESIUM 1.1905. 0.11486 2!.145 13201. 0.15 
BARIUM 0.9747 1e01l9 -481.766 81. o.o1 
LANTHANUM o.8182 2.4524 54.267 4C39T. •0.18 

·~-
CERIUM+] Oe804T 2. 6511 . 63.826 50482 • -0.18 
CER I UM+4 0.7289 2.6571 u.5Tl . 'U328o -0.49 
PRASEODYMIUfll o. 7969 2.1212 lt0.111t 34635. -0.19 
NEOCYil'liUfll 0.7942 1~8405 29.095 H444. -0.19 
PROfiETHIUM 0.7886 1.5238 18.586 1 S165. -o.zo 
SAMAR lUll! 0.7855 1el 738 8.675. 9599. -0.20 
EURCPIU"'+2 0.8897 1o0l19 5.985 1413. -0.04 
EUROPIUM+) o. 7838 1o0ll9 4.902 6213. -0.21 
GADCLINIUM 0.7.851 2.2798 3l.095 42594. -0.22 
TERBI Uil'l 0.1712 2.2371 34.988 43134. -0.23 
DYSPROSIUM o. 7738 le6952 19.01/t 25613. -o.Z4 
t10U' 1 u"' o. 7703 1.7071 18.510 266C4o -0.24 
ERBIUM o. 7663 . 1.7738 19.369 2C0556. -0•25 
THUllUfll 0.1616 1.3881 10.839 1 eoe9. -0.26 
YTTER81 UM+2 0.8452 0.9095 3 •. 677 1135. -o.oe 
YTTERBIUM+) 0.7589 0.9095 2.834 5886. -0.27 
lUTETIUM o. 7563 2.4324 31.475 561t8lo -o.ze 
HAfN·I Ufll Oe6888 3o4643 34elt86 141475 •. -0.42 
TANTALUil'l 0.6395 lte4476 29.815 257021. -0.61 
TUNGSTEN 0.6138. 4e7905 10.970 324203. -1.13 
RHEfool UJII Oe5994 4.4333 10.598 318804. -1.14 
OSMIUM 0.5898 4e48l0 10.949 340939. -1.16 
IAIOIUil'l o. 5915 3. 7881 8.009 211595. -1.21 
PLATINUM 0.6046 3e2143 .5.680 202595. -1.24 
GOLD· . Oe6286 2o0857 "· 317 CJ4218. -0.96 
MERCURY 0.6949 Oe3490 -0.073 2. -0.84 
THALLIUM 0.7480 1o0295 O.lt30 9587. -0.92 
LEAD 0.7629 1.1143 0-403 1C3C7. -0.99 
BISfiUTH o. 7363 1ol893 0.370 8410. 70.92 
POLCNJUp.l o. 7733 Oo8214 c.029 1629. -0.81 
FRANC IU"' 1o2206 0.4310 35.488 15023. .0.13 
AC T1 NIUP' o.il187 2.4762 88.206 41059 •. -0.14 
THORIUM 0.7838 3.2524 20.199 7~492. -0.41 
PROT ACTINIUM 0.7088 3ellt29 9. 359 106940e -0.70 
URANIUM Oe6726 2o9762 5.416 1U29~. -Ot.96 
NEPTUNIUiol 0.6661 2o6905 Ito 868 1003 77. -0.94 
PLUTCNIUM+4.76 Oe7149 2el8!S7 6.018 5«;823. -0.65 
PLUTONIUM+S 0.6940 2.1857 5.034 81170. -0.83 
AMERICIUM 0.7541 1o571.\ lte884 2 5021. -0.46 
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UBlE•lll-165 

SOLVENT•ACTINIUM 

GCRDY•THOMAS ATOMIC ATOMIC HEAT (F 
ELECTRO~EGATIVITY RADIUS VOLUME SUB Ll l'lA Tl CN 

1.o8o 1.8780. 22•560 10400C. '· 

SOLUTE RAt IUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEfi'ENT RATIO RATIO NUMBER F.\CTOR DIFFERENCE 

HYDROGEN 0.4148 Oe5009. 5e192 1!51384. -1.12 
Ll THI U~ 0.8317 0.3710 6el18 3224. 0.12 
BERYLLIUM Oe6006 0.7490 9 •. 731: 46662. -0.45 
BORCN 0.4899 1e2740 7.354 151033. -0.94 
CARBON 0.4665 1e6433 ·6. 347 317468. -1.47 
Nl TROGEN 0.4393 ••0856 4.262 3'?4906. •1.95 
OXYGEN 0~4176 0+5725 o. 728 96234. ..... 2.38 
SODIU114 1.0176 0.2492 69.324. 2S2C9e 0.13 
114AG~ESIUM 0.8530 0.3423 8.455 5579. -0.15 
ALUI'liNU114 o.7625 0.7452 1.212 66cz. -0.44 
SILICON 0.1039 ·l.o42l' 0.872 12SC3. -o.75 
PHOSPHOROUS 0.6608 0.7240 0.903 22845. -1.02 
SULFUR 0.6656 0.6385 0.292 .14956. -1.43 
POTASSIUM .1e Z652 Oe2065 53.864 72137. 0.24 
CALCIUM 1.Q511 Oe405' 211.832 18778. 0.06 
SCANOIUJII o.8U8 Oe8750 0.701 1838. -0.20 
Tl UNIUfil 0.1785 1. 0837 3.436 14510. -0.41 
VANADJUpo! 0.1167 1. 1808 5e902 43870. •0.56 
CHRCMIUM 0.6826 0.9135 1.187 32519. -1.07 
MANGANESE+5 0.6960 Oe6462 0.631 11458. -0.84 
MANGANESE+7 Oe6671 0.6462 0.41t8 15101. -1.16 
IRON OeH84 Oe9615 2.579 38311. -0.79 
COBALT 0.6667 0.9817 a. no 45292. -0.84 
NICKEL Oe6635 0.9885 2.768 41314.- -0.85 
COPPER Oe6805 o. 7798 1e681 22422• -0.74 
ZINC Oe71t23 0.2990 0.036 1415. -0.58 
GAlli Ufil 0.7204 0.6269 -0.041 7C5e -0.12 
GER ... ANIUM 0.1338 Oe8606 0.124 3110. -0.82 
ARSENIC 0.7274 0.2788 C.275 7531. -1.00 
SELENIUM 0.7519 0.4750 Oe049 3327. -1.38 
RUBIDIUM 1eU57 o.nu TOe l36 94616. o.z~ 
STRCNTJ UM 1.1454 0.3471 1tt7.268 35152. 0.10 
YTTRIUfil Oe91t41 0.9577 -3. 534 . 425. -0.10 
ZIRCllNIUI'l Oe8530 1e1tOU 12.919 21332. -0.26 
NIOBIUM 0.7817 1. 6827 111. 101 58551. -0.42 
~OLYBDENUM Oe7455 1.5144 2.480 6(682. -1.02 
TECHNETIUM 0.7268 1e5202 2.849 7C887• -1.03 
RUTHENIUM 0.7130 1.4885' 2.9~tS h633. -1.04 
RHODIUM o. 7162 1e2108 1.805 53418. -1.12 
PALLADIUM o. 7327 o. 8692 . c. 541 17125 • -1.13 
SILVER 0.7694 Oe6577 c.22a 3087. -0.60 
CAOfiiiUfl' 0.8349 0.2517 1. 353 89«ii5. -o.so 
INDIUM 0.8871 0.5548 -c.ou 1029. -0.74 
TIN+Z 0,8685 Oe692) ~0.154 40. -0.57 
TIN+4 0.8413 Oe6923 c.o36 1657. -0.75 
ANTI MCNY o. 8365 0.6019 0.030 1750. -0.90 .. 
TELLURIUM 0 •. 874! 0.4481 0.465 8753. -0.84 

I. 
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TABL E•lll-166 

SOLVBI!T•ACTINIUM · 

SOLUTE RACIUS ENERGY MOTT· HILDEBRAND ELECTRONEGATIVITY 
ELE"ENT RATIO RAT 10 NUMBER FACTOR DIFFERENCE 

·.• CESIUM 1.4542 o.l81Z 61.869 121111. 0.29 
RAR I UM 1.1906 0.4081 67.212 36065. Oe15 
LAIIfTHANUM 0.9995 0.9904 -n. 10a 2. -0.04 

'· CER I U1'4+3 Oe9830 1e07J1 -18.566 4C1o -0.04 
CER I U1'4+4 Oe8903 1.0131 1. 285 4821. -0.35 
PRASE ODYilll U" 0.9134 0.8566 -18.392 132. -0.05 
NEODYIIHUM 0.9702 o.74J3 -3.!583 ~51. -0.05 
PROf'ETHIUM 0.9633 Oe6U4 20.158 2858. -0.06 
SAMARIUJII 0.9595 0.4140 !59.912 l029e -0.06 
EURCPIUI"'+2 le0868 0.4087 92.431 2 2!508. 0.10 
EURCPIUJ11+3 0.9!574 o.4on 72.433 t;8!51. -o.oT 
GADOLINIUM Oe9590 0.9201 -1.775 45. -o.oe 
TER81 U"' Oe9494 0.903!5 -6.263 74. -0.09 
OYSPROSIU"' Oe94!52 o. 6846 -1.119 942. -0.10 
HOLfi'IU"' Oe9409 0.6894 -1.689 711. .-0.10 
ERBIUM 0.9361 o.nu -2.735 401. -o.u 
THULIU" 0.9302 0._5606 4.104 2555. ·-o.12 
YTTERRIUM+Z leOU5 0.3613 220.125 1 Ci466. Oe06 
YTTERBIUM+3 0.9271 o •. 3673 22.349 9636. -0.13 
LUTETIU"' 0.9239 0.9823 Oe144 1254. -0.14 
HAFNIUJII 0.8413 1.3990 12.328 2 31t80. -0.28 
TANTALU"' 0.1812 1.7962 13.019 61510. -0.41 
TUNGSTEN Oel497 1.9346 4.186 95798. -0.99 
~HEIIiiU!ol 0.1322 le7904 3.995 93318. -1.00 
OSMIUM 0.1204 1.8096 4.233 102761. -1.02 
IRIDIUM 0.7226 le5298 z. 735 73403. -1.07 
PLA Tl NUM 0.1386 1.2981 1.608 460!55. -1.10 
GOLC Oe7678 Oe8423 0.567 9988. •O.BZ 
MERCURY 0.8488 o.uio le955 23217. -0.70 
THAll IU" o. 9137 0.4158 0.364 6292. -0.78 
LEAD Oe93l8 Oe4500 0.;295 6099. -0.85 
BISIIUTH o.&9CJit 0.4803 0.510 e349. -0.78 
POLONIUM 0.91t46 o. 3311 1.687 18654. -0.67 
FRANCIUM 1.4909 0.1740 76.589 129944. 0.27 
RADIUM 1.2215 O~olt038 88.206 410!59. 0.14 
THOR I UP'! 0.9574 1.3135 cel9!5 4882. -0.27 
PROT ACT I Nl U,.. o.865& 1.2692 1e ~-68 12528. -0.!56 
URAl\ lUI" Oee216 1.2019 C.930 1!5610. -0.82 
NEPTUNIUM OeBU6 le0865 0.671 11097. -o.ao 
PLUTONIUM+4e76 0.8733 0.8827 0.131 1971. -0.51 
PLUTON I UM+5 0.8477 Oe8B27 0.482 t481. -0.6CJ 
AMERICIUM 0.9212 0.6346 -0.119 910. -0.32 
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TABLE-lll-167 

SOLVENT-THOR I~ 

GORDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB Ll MA Tl CN 

1.350 1e 7980. 19.790 136600. 
•. 

SOLUTE RAt IUS ENERGY MOTT HILDE8RANO ELECTRONEGATIVITY 
HEII!ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

~tYOROGEN 0.4333 0.3813 .. 5a938 100132. -0.85 
LITHIUM Oa8687 0.2824 3.498 13462. 0.39 
BERYLLIUM Oa6271t o.s703 29.117 22947. -0.18 
BORCN 0.5117 0.9700 9~490 99425. -o.67 
CARBCN Oo4812 1.2511 6.926 231196. -1.20 
NITROG~N Dolt588 0.8265 "'. 242 211290. -1.68 
OXYGEN 0.4989 0.4359 0.558 56513. -2.11 
SODIUM 1o0628 Ool898 14.485 54634. 0.40 
MAGIIiESIUM 0.8910 Oo2606 50.662 lt!015. 0.12 
ALUIIU NUfo! 0.7964 0.5673 -1.24i 365. -0.17 
Sl LICON 0.7353 Oe7936 0.185 2176. -0.48 
PHOSPHOROUS 0.6902 o;. 5512 o. 515 7868. -0.75 
SULFUR 0.69!52 Oo4861 o.oe2 3738. -1.16 
POTASSIUM . 1. 3215 o.un 20.3U 123196 • 0.51 
CALCIUfll 1.0979 Oe3089 Uo405 42)90. 0.33 
SCAIIIDIUfll Oo9127 Oo6662 -6.228 488. 0.07 
TJ HNIUM 0.81Jl 0.8250 4.051 3023. -0.14 
VANADIUM Oe7486 0.8990 9.912 20411t. -0.29 
CHROMIUM .0.7130 0.695~ 0.830 13439. -o.eo 
MANGANESE+5 0.7269 Oelt919 0.·124 ius. -o.57 
MANGANESE+? 0.6974 0.4919 Cel43 3801. -0.89 
I ROlli Oe7086 Oe7321 2o51t8 1 7081e -0.52 
COBALT Oo6963 o. 7474 2.134 21680. -0.57 
NICKEL 0.6930 o. 7526 2.816 23035. -0.58 
COPPER o.no8 0.5937 1e21t8 l51t9e -0.47 
ZINC 0.7153 0.2271 3.489 8925. -o.n 
GA.LLI UM 0.7525 Oolt7TJ 0.00!5 1218. -0.45 
GERMANIUM 0.7664 0.6552 -0.161 72. -0.55 
ARSENIC 0.7597 o. 2l:aJ 1.609 2C960. -0.73 
SELENIUM 0.7853 Oo3616 Oolt67 1<'451. -1.11 
RUBIDIUM 1o4160 0.1457 25.900 156538. 0.51 
STRONTJ UM 1ol963 Oe2643 21.289 68399. 0.37 
YTTRIUM 0.986i 0.7291 1.465 .22C3. 0.17 
ZIRCCNIUM 0.8910 1.0688 2120.091 ~081. 0.01 
NIOBIUM 0.816!5 1.2811 54.9,23 2~689. -0.15 
MOLYBDENUM o. 7786 1.1530 2.335 3llt77. -0.75 
TECHNETIUM 0.7592 1.1574 2e821 38172. -O.T6 
RUTHENIUM 0.7447 1eU32 2e951 41537. -0.77 
RHODIUM o. 7481 0.9751 le!Sl!S zen?. -0.85 
PAlLADIUM o. 1653 0.6611 0.197 4553. -0.86 
SILVER o.son o.sooJ -0.462 33. -0.33 
CAD.,IUM o.nu o.H62 Uio101 23271t. -0.23 
INDIUM 0.9266 o.lt224 1.533 900it. -0.47 
TIN+2 0.9071 o. 5271 .1. 827 4984. -0.30 
TIN+4 o.na8 Oe52ll 1e9S5 11578. -0.48 
ANTIMCNY o.enl Oe'+58J 1o1ll 11358. -0.63 
TELLURIUM 0.9132 OoHll 3.199 2 5158. -0.57 
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TABLE•III•168 

SOL VENT-THORIUM 

SOLUTE RACIUS ENERGY. MIJTT HILDEBRAND ELECTRONEGATIVITY 
ELEI"ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

- CESiUM i.5189 0.1379 27el07 197218. Oe56 
BARIUM 1.2436 6.3111 11.258 113'l6. Oe42 
lANTHANUM 1.0439 Oe7540 3.091 5062. 0.23 

~. 
CERIU114+3 1.0267 o.eno 1e064 2456. 0.23 
CERIUfll+4 0.9299 Oe8170 -8.028 7. -o.oe 
j)RAS!ODYMI UM 1e016T 0.6522 4.598 6325. 0.22 
NEODYMIUM 1.0133 0.5659 7.832 9619. Oe22 
PROI'IETHIUI'I 1.0061 o.,.685 u. 766 14299. o.u 
SAMARIUM 1.0022 Oe3609 21.602 22127. 0.20 
EUROPIUM+2 1.1352 Oe3111 15.077 48788. 0.37 
EURCPIUM+3 1e0000 Oe3111 28.255 21:736. o.zo 
GADOLINIUM 1e001T 0.7010 !o065 3744. 0.19 
TERBIUI' Oe991T Oe6878 2. 970 3461. 0.18 
DYSPROSIUM 0.9872 0.5212 11.643 9321. 0.17 
HOLfoll U"' ·o. 9828 0.5249 u. 883 8743. 0.17 
ERBIUM o. 9718 Oe5454 10.708 7357. 0.16 
THULl UM 0.9716 0.4268 23.158 13208. . Oe15 
YTTERBI UM+2 1.0784 Oe2796 16.604 42889. Oe33 
YTTERBIUM+3 OeCJ683 0.2796 5!.001 25837. 0.14 
LUTETIUI" 0.9650 0.7479 -0.460 1002. 0.13 
HAFNIUI'I 0.8788 1.0652 2639.570 7279. -0.01 
TANTALUM 0.8159 1. 3675 31.606 35880. -o.zo 
TUNGSTEN 0.7831 lelt729 4. 627 5~502. -0.72 
RHENIUM o.7647 1.3631 4.368 54865. -o.n 
OSfoiiUM 0.7525 1e3177 4e682 61930. -0.75 
IRIDIUfol Oe754T 1el647 2.669 4C579. -o.8o 
PLATJ NUM o. ~714 0.9883 1.2cn 21695. •0.83 
GOLC 0.8020 0.61tl3 0.023 1354. -o.55 
MERCURY 0.8865 0.1073 9.983 43759. -O.ft3 
THALLIUM 0.9544 0.3165 3.155 2Cl16e -0.51 
LEAD 0.9733 0.3426 2.433 2C062. -0.58 
BISI'UTH 0.9394 0.3657 3.926 24741. -0.51 
POLONIUM 0.9867 0.2526 1C. 754 4C872. -0.40 
FRANC lUI" . 1. 5573 0.1325 31.105 21C354e 0.54 
IIADIU"l 1. 2759 0.3075 20.199 7Ci492. 0.41 
AC Tl NIUM 1· 0445 o. 7613 2.195 lt882. 0.27 
PROTACTINIUM 0.9043 0.9663 0.400 1969. -0.29 
URA~IUM 0.8582 Oe91!S1 0.317 3406. -0.55 
~EPTUNIUM o. 8498 0.8272 0.058 1567. -0.53 
PLUTCNIUM+Ite 76 0.9121 Oe6720 -0.579 423. -o.24 
PLUrONIUM+~ 0.8854 Oe6120 -o. 225 276. -0.42 
A"'EII.I CIUM 0.9622 0.4832 135.207 @987. -o.o5 
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TAll. E- I 11-169 

SOLVENT-PRO TACT IN IUM 

GCROV-THOMAS ATOMIC . ATOMIC HEAT CF 
ELECTRONEGATIVITV R.ADIUS VOLUME SUB Ll MA Tl ON 

1.6~0 1.6260 . 15.030 13200C. 
" 

SOLUTE RACIUS EIIIERGY MOTT HILOEBRANO ELECTRONEGATIVITV .. 
ELEII'ENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN Oe4791 o. 3946· 8.365 61684. -0.56 
ll THIUM o. 9(106 0.2~23 1.918 21639. 0.68 
BERYLLIUM Oe6937 0.5902 33.406 1C513. o.u 
BORON 0.5658 1.0038 u.~za 62224. -0.38 
CARBON 0.5387 1e2947 8.165 157lC6. -0.91 
NITROGEN 0.5074 o. 8553 4.207 188632. -1.39 
OXYGEN o. 5511 Oe4!Sll Oe423 33496. -1.82 
SODIUM. 1.1753 0.1964 6.1t07 71531. 0.69 
~AGNESIUM 0.9852 0.2697 6.709 27199. o.tt1 
ALU"I NUM o. 8807 0.5871. -2.374 404. 0.12 
St LICON o.euo o. 8212 -:1.41/t 15. -0.19 
PHOSPHOROUS 0.7632 0.5705 Cl.l78 2059. -0.46 
SULFUR o •. 76aa Oe5030 .;.0.045 4llt. -0.87 
POTASSIUM ·1.4613 Oel627 10.573 157237. o.8o 
CALCIU"' 1.21.40 0.3197 6.539 5CJ153. 0.62 
StANO IUM 1.0092 0.6894 0.878 3815. 0.36 
TIHNIUM 0.8991 0.8538 -2.038 135. 0.15 
VANADIUM Oe8278 Oe93Q3 - CD ee12. o. 
CHRO .. IUM o.T8&4 0.71,91 0.612 4865. -0.51· 
MANGANESE+S o.8o38 .0.5091 -0.638 39. •0.28 
MANGANESE+? o. 1712 0.5091 -0.092 432. -0.60 
IRON o. 7835 Oe7576 4e696 6921. -0.23 
COBALT o.noo o. 7135 4.686 9665. -0.28 
NICKEL 0.7663 0.1188 4.796 1Cit94. -0.29 
COPPER 0.7860 0.6144 Ce931 l887. -0.18 
ZINC 0.8513 0.2356 1520.08/t' 15213. -0.02 
GALLIUM 0.8321 Oelt939 6.548 5057. -0.16 
GERMANIUM o.e475 0.6780 C.721 2316. -0.26 
ARSENIC o. 8401 0.2197 6.485 3C145. -0.44 
SELENIUM 0.8684 o.3n2 1.457 23780. .,.o.e2 
RUDIDIUM lt!.i658 o. 1508 l3•o\24 19115C!ie o.so 
STRONTIUM 1.3229 o.zns· 8.978 91378. 0.66 
'YTTRI u.- 1.0904 o. 7545 1.319 ·nu. 0.46 
Zl RCCNIUM 0.9852 lel061 -0.088 1009. 0.30 
Nl OBI UM 0.9028 1.32!58 29.281 14427. 0.14 
~l'YBDENUM 0.1610 1.1932 2.965 15662. -0.46 
TECHNETIUM 0.8395 1el91.l 3.785 2C474. -0.47 
RUTHENiUM Oe8235 1e17Z7 3.979 22330. -0.48 
RHOOI u.- 0.8272 1.0091 1.594 12720. -0.56 
PALLADIUM 0.8462 0.6848 -0.011 618. -0.57 
SILVER 0.8887 Oe5112 l7e.924 1854. -0 .• 04 
CAO.,lUM 0.9643 Oe2030 379.655 32710. 0.06 
INDIUM 1.0246 Oelt371 21.025 16901. -0.18 
TIN•2 1.0031 Oe54!15 4528.368 ~ 1635. -0.01 
TJN+4 0.9717 Oe5455 24.151 21297. -o.1 c; 
ANTI MCNY 0.9662 O.lt742 .7. 227 ZC1t56e -0.34 ' TELLURIUM 1.0098 Oe35JO 20.101 37533. -0.28 
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TABL E-111-110 

SOL YEN T~I'RO TACT IN fUM 

SOLUTE RACIUS ENERGY MO.TT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

.. CESIUM 1.6796 Oel4Z7 U.991 2510!15. o.85 
BARIUIIC 1e 3752 . 0.3220 8.206 96579. o.n 
LANTHANUM 1el51t4 0.7803 '1. 839 12794. Oe52 .. CER I Ul'l+3 1.1353 Oe8455 1.180 8467. o.sz 
CER IUM+4 1.0283 o·.a455 0.31t6 1544. o.21 
PRASEODYMIUM 1.1242 o.671t9 2.191 llt336. 0.51 
NEOOYMI UM 1.1205 0.5856. 2.977 18768. 0.51 
PROIIIETH IIJM 1el125 0.481t8 4.044 24598. 0.50 
SAMAR lUll' 1el082 0.3735 5.78! 33866. o.so 
EIJRCP IUIIII+2 1. 2552 0.3220 6e594 67427. 0.66 
EURCPIUM+3 1.1058 Oe3220 6.903 31f102e Oelt9 
!>AOOLINIUM 1.1076 0.7254 1.728 1C373. O.lt8 
TERBI Ull' 1.0966 0.7118 1. 683 9838. 0.47 
DYSPROSIUM 1.0916 0.5394 3. 394 18040. ' O.lt6 
HOLII'IU"' 1.0867 0.5432 3e31t5 11230. 0.46 
ERBIUP'I 1.0812 o.S641t 3.051t 15325. 0.45 
THULIU"' 1.0744 0.4417 4.825 22734. 0.44 
YTTER81UM+2 1.1925 0.28.94 6 •. 538 59146. 0.62 
YTTERBIUM+) 1.0707 0.2894 8.420 37430. 0.43 
LUTETIUI"' 1.0670 o. '7139 0.986 5279. 0.42 
HAFNIUJII o. 9717 1elOU 0.175 15C9e o.2e 
T~NTALUM 0.9022 1. 4152 92.416 18454. o.oq 
TUNGSTEN 0.8659 1e5242 7.344 325C4. -0.43 
RHEN I Ull' Oe8456 1e4106 6e 762 313 79. -0.44 
OSMIU"' 0.8321 1elt258 7.192 36283. -0.46 
IRIOIU"' o.U46 1e205l 3.416 21680. -o.s1 
PLA. Tl NU"' 0.8530 1.0227 1.242 9541. -0.54 
GOLD o. 8868 0.6636 -c.754 16. -0.26 
polfRCURY 0.9803 0.1111 11 c;. OltO 54995. -0.14 
THALLIUM 1.0554 0.3276 26.402 30659. -0.22 
LEAD 1.0163 Oe3545 15.335 30933. -0.29 
BISIIIUTH 1.0387 0.3784 32.392 37345. -0.22 
POLONIUP'I 1.0910 0.2614 196.250 55951. -0.11 
FRANC lUll' 1.7220 0.1371 16.768 261570. o.83 
RADIUM. 1.4108 0.3182 9.359 106940 •. 0.70 
ACTINIUM 1.1550 Oe1879 1.568 12528. 0.56 
THORIUM i.l058 1.0348 0.400 1969. 0.29 
URANI Ull' Oe91t90 Oe9470 -0.638 198. -0.26 
NEPTUNIUM 0.9397 0.8561 -0.889 u. -0.24 
PLUTCNIUM+Ite76 1.0086 0.6955 42.461 3640. 0.05 
P'-UTCNIUM+5 o.9791 0.6955 -1.605 567. -0.13 
AMERICIU"' le061t0 o.sooo 12.130 17304. 0.24 
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TA Bl E• I II• 171 

SOLVENT-URANIUM 

GCRDY•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB ll MAll CN 

1.900 1· 54 30 13.160 125000. 
·•. 

SOLUTE ·RACIUS ENERGY MOTT HILOE8RAND ELECTRONEGATI~ITY J. 
flEplfNT RAT 10 RATIO NUMBER FACTOR OlfFERENCE 

HYDROGEN 0.5049 0.4167 23.562 5(0~3. -0.30 
Ll THI up~ 1.0123 0•3086 1e131 24232. 0.94 
KERYLLI UM o. 7310 0.6232 1.984 7456. 0.37 
~ORON 0.5962 1e0600 150.-273 51093. -0.12 
CARBCN o. 5671 1.3672 13.51t7 133181. -0.65 
Nl TROGEN 0.5347 0.9032 5.376 15c;4Cflt. -1.13 
OXYGEN 0.5813 0.4763 0.449 26403. -1.56 
SODIUM .1. 2385 0.20"4 3. 630 76746.· 0.9·5 
MAGNESIUM 1.0382 Oe2848 2.787 3C01t1. 0.67 
ALU,.,INUf'l 0.9281 0.6200 -0.049 1029. 0.38 
Sl LICON 0.8568 0.8672 -9.742 91. 0.07 
PHOSPHOROUS 0.8043 Q.6024 -0.209 999. -o.zo 
SULFUR 0.8101 0.5112 -c.u2 59. ..,0.61 
POTASSIUM 1.5399 0.1718 6.463 168652. 1.06 

·cALCIUM 1. 2793 0.3376 3.553 64642. o.ee 
SCANDIUM 1.0635 o. 7280 OeltBi 5458. 0.62 
Tl TIINIUI'! 0.9475 0.9016 -0.306 "·· 0.41 
VANADIUM 0.8723 0.9824 3.114 6046. 0.26 
CHRCfiiiUI'I 0.8308 0.7600 1.256 30CZ. -0.25 
MANGANESE+5 0.8471 o. 5376 -125.288 37. -o.o2 
MANGANESE+7 0.8127 o.s376 -0.423 65. -0.34 
IRON 0.8257 o.sooo 163.275 4581. 0.03 
COBALT 0.8114 0.8168 602.957 6754. -o.o2 
NICKEl Oe8075 o. 8224 300.064 7420. -0.03 
COPPER 0.8283 0.6488 -2.124 879. o.oa 
ZINC 0.9034 o.z488 12.021 17UOe 0.24 
GALLI up~ o. 8769 o. 5216 2!. 867 6696. 0.10 
GER I'IANI UM o.a931 0.7160 +CD 3629. o. 
ARSENIC o.8853 0. 2320 42.378 32854. -0.18 
SELENIU"' Oe9151 Oe3952 3.553 26883. -0.56 
RUBIDIUM 1.6500 0.1592 e. 212 213964. 1.06 
STRONTIUM 1. 3940 0.2888 5.ou 98'1'i4e 0.92 
YTTRIUM 1el491 0.7961 o. 737 1()078. 0.72 
Zl RCONI UM. 1.0382 1.1680 -0.125 286. 0.56 
NIOBIUM Oe9514 1.4000 2.536 1C550. 0.40 
MOLYBDENUM 0.9073 1.2600 11.279 115<i6. -o.zo 
TECHNETIUM 0.8846 1.2648 14.181 15613. -0.21 
RUTHENIUM Oe8678 1.2384 14.320 nn!. -0.22 
RHOOIU" 0.8717 1.0656 !.857 9197. -0.30 
PALLAOI UM 0.8918 0.7232 -0.479 131. -0.31 
SILVER 0.9365 0.5472 1.569 291t3. 0.22 
CAD,_ I UM 1.0162 0.2144 14.505 3!541t5e o.32 
INDIUM 1.0797 0.46.16 125.155 1~663. o.oe 
TIN+2 1.0570 0.5760 8.993 14154. 0.25 

'TINHt 1.0240 o.!>l~o lQB.,81S 24787. o.o1 
ANTIMONY 1.0181 0.5008 1!52.153 2361t8. -o.os 
TELLURIUM 1.0642 0.3728 lt3T8. 777 41582. -o.oz 
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T A 8l E-111- 172 

SOl. VENT-VA. AN I UM 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 
ELEI"ENT RATIO RATIO NUMBER FACTOR DIFFERENCE 

,., CESIUM 1.7699 Oe1$07 9.~!17 269875. 1.11 
BARIUM 1.4~91 0.3~00 411.790 105112. 0.97 
LANTHANUM l. 2165 . 0.8240 1.04110 15896. 0.78 
CERIUM+) • 1. 1964 0.8928 0.709 11061. 0.78 
CER I UM+It le0836 Oe8928 0.304 2743. 0.47 
PRASEODYMIU" lel847 o. 7127 1el87 17425. -.0.77 
NEOOYMIUJII 1.1808 Oe618~ 1. 547 22124. o.77 
PROP'ETHIUM 1.1724 o. 5120 2.022 2en2 •. 0.76 
SAMARIU" 1.1679 0.3944 2.781 31745. 0.76 
EUROP IU1111+2 1. 3227 0.3400 3.709 13585. 0.92 
EORCP IUM+3 1.1653 0.3~00 3.247 43084. 0.75 
GADOLINIUM 1e167l Oe7660 C.9~0 13068. 0.74 
TERBIUIII 1.1555 o. 7511 0.910 u~u. 0.73 
DYSPROSIUM 1.1504 0.5696 1.655 21200. 0.72 
HOL PII Ul" 1.1452 o.sn6 le6l8 2C321. o •. 12 
ERBIUM 1.1393 0.5960 1.~78 le277. 0.71 
THUll Ufi' 1e1322 0.4664 2.197 26012. 0.70 
YTTERBIUM+2 1.2566 0.3056. 3.539 ~lt388. o.ae 
YTTER81 UM+3 1.1283 Oe3056, 3.612 41082.- 0.69 
LUTET IUp.l 1.1244 OeiH73 o.561t 7274. 0.68 
HAFhl UM 1. 0240 1e1640 -0.09-2 571. 0.54 
TANTALUI" Q.9507 1e491t4 lt.496 13894. 0.35 
TUNGSTEN 0.9125 ie6096 36.949 25816. -0.17 
RHENIUI" 0.8911 le4896 31.664 248 so. -0.18 
OSMIUM 0.8769 1.5056 30.196 24i045. -0.20 
IRIOIUI" 0.8795 1.2728 10.709 16626. ·-0.25 
PLATINUM 0.8989 1.0800 2e999 6614 •. -0.28 
GOLD Oe9345 0.7008 +"' 278. o. 
MERCURY 1.0331 0.1173 170.857 57928. 0.12 
THALLIUM 1. 1121 0.3459 890.720 34056. 0.04 
LEAD 1.1342 o. 3744 1604. lt26 '"90. -0.03 
BI Sfi'UTH 1.0946 0.3996 1093.032 41521. Oe04 
POLONIUM 1.1~97 0.2760 114.716 6C712e 0.15 
FRANCIUM 1.8146 0.1448 '1_0.456 287652. 1.09 
RADIUM. 1elt867 0.3360 5.416 116299 •. 0.96 
ACTINIUM 1. 2171 0.8320 0.930 15610. 0.82 
THOR I Ul" 1el653 1e0928 0.317 34C6. 0.55 
PROTACTINIUI'! 1.0538 1.0 560 -0.638 198. 0.26 
NEPTUNIUM 0.9903 Oe9040 -98.861 .280. o.oz 
PLUTQNIUM+4.76 1.0629 0.7344 1. 833 5255. 0.31 
PLUTCNIUM+5 1.0318 o. 7344 0.316 1315. 0.13 
AMERICIUM 1. 1212 o.5280 3.312. 2C284e 0.50 
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U Bl E- I II• 1 73. 

SOL VENT-NEPTUNIUM 

GCRDY•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLIMATICN 

1.880 1. 528"0 13.110 1130!JC. 

SOLUTE RACIUS EN!::RGY MOTT HILDEBRAND · ElECTRONEGATIVITY 
ElEMENT RATiO RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN . o. 5098 0.4610 23.075 55681. -0.32 
ll THI Ufll 1.0223 0.3414 0.926 1 c;2n. 0.92 
BERYlllUM 0.1382 0.6894 3.124 1C018. o.J5 
BORON 0.602~ 1. 1726 124,;1it3 573C2. -0.14 
CAR8CN o.nn 1. 5124 1!.663 142627. -0.67 
NiTROGEN 0.5399 Oe999l 5.510 16Ci221. -1.15 
OXYGEN 0.5870 o. 5269 o.·nz 30667. -1.58 
SODIUM 1. z;o-; 0.2294 3. 252 6ti050. 0.93 
MAGNESIUM 1.01t81t 0.3150 2.380 24385. 0.65 
ALUIIII NUIII 0.9372 0.6858 -o.no 267. 0.36 
SIll CON 0.8652 o. 9593 -1Cj1.869 47. o.os 
PHOSPHOROUS Oe8122 0.6664 o.83l 2120. -0.22 
SULFUR o. 8181 0.5876 -0.077 492. -0.63 
POTASSIUM 1.5550 ·o.1 1101 5.909 14E585. 1.04 
CALCIUM 1e2919 0.3735 3.130 54573. 0.86 
SCANDIUM 1.0740 o. 8053 C.21tl 3190. 0.60 
T1 TANIUI'! Oe9568 0.9973 •0. 282 2C4. 0.39 
VANADIUM 0.8809 1·0861 5.587 8613. 0.24 
CHRCMIUI'! 0.8390 0.8407 2.161 4825. -0.27 
MANGANESE+5 0.8554 0.5947 -30.242 76. -0.04 
M.ANGAN~SE+7 0.8207 o. 59it7 ~0.228 510. -0.36 
IRON o.8338 o.8850 2418. 876 ~no. o.o1 
COBALT 0.8194 0.9035 220.671 9334. -0.04 
NICKEl o.ns·tt 0.901)7 154.618 1C106. -0.05 
COPPER o.n6~ o. 7177 9.217 1962. 0.06 
ZINC o. 9123 0.2752 10.870 13324. 0.22 
GALLIUM 0.8855 o. 5770 20.938 4282. o.o8 
r.FR II' ANI UM o. 9QJ,8 0.7920 n •. 9l9 1874. -o.oz 
ARSENIC 0.8940 0.25.66 . 28.011 27029 • -0.20 
SELENIUM Oe9241 ·o.tt372 2.597 21336. -0.58 
RUBIDIUM 1. 6662 0.1761 ., • 547 18(j422· 1.04 
STRONTI Uf'l 1e4071 0.3195 "· 503 853CO. O.CJO 
YTTRIUM 1.1603 o. 8814 Oeit83 t:6c;z. o. 70 
ZIRCONIUM 1.0484 1. 2920 -C.006 1150. o.5tt 
NIOBIUfi'. 0.9607 1.51t87 3.865 1ti064. 0.38 
MOL YBOENUM 0.9162 1. 3938 12.500 15143. -0.22 
TECHNETIUM Oe8933 1e3991 15.0~9 19612. -0.23 
RUTHENIUM 0.8763 1e3699 1!1.144 21307. -0 .. 24 
RHOCI UM o.esoz 1.1788 lt.704 12299. -0.32 
PALLADIUM o. 900!5 o.8ooo -0.190 715. -0.33 
SILVER 0.9457 0.60!5) 0.306 1414. o.zo 
CADII'J Ufl 1.0262 o.zn2 u.580 21i317. 0.30 
INDIUM 1.0903 0.5106 166.583 15021. 0.06 
H~•z le0671t 0.6372 leitl1 1C232. 0.23 
THH4 1.0340 . Oe637Z :H1.388 19141 .. 0.05 
ANTIMONY 1.0281 Oe5540 74.301 1!326. -0.10 '· TELLURIUM 1.0746 Oelti24 893.680 34'165. -0.04 

186 



TABLE-111-114 

SOL YEN T;.NEP Tl.tH UH 

SOLUTE RACIUS ENERGY !~!OTT HILDEBRAND ELECTRONEGATIVITY 
ELEIIIEI'\T RATIO RATIO NUMBER FACTOR OIFFERENCE 

CESIUM 1e 7813 Oel667 8.709 . 2398C9. 1e09 
BAA I UM 1elt634 0.3761 4.287 9c409. 0.95 
LANTHANUM 1. 2284 Oe9U5 0.756 11340. 0.76 

i 
CERIUM+3 1.2081 0.9876 O.lt69 73~3. 0.76 
CERIUM+It 1.0942 0.9876 0.003 1206. 0.45 
PRASEODYMIUM 1.1963 o. 7884 Oe890 12H3. 0.75 
NEODYMIUM 1.1924 Oe6841 1. 211 H813. 0.75 
PRO !liE TH I UM 1.1839 0.5664 1.658 22182. 0.74 
SAMARIUM 1el793 0.4363 2.313 3C749. o.73 
EUACPJUM+2 1. 3357 0.3761 !.280 6246.h 0.90 
EURCPIUM+3 1.1767 0.3761 2 •. 815 35596e 0.73 
GADCLINIUM 1.1787 0.8413 C.662 9112. 0.72 
TERRIUIII 1e1669 Oe8315 0.636 e622. 0.71 
DYSPROSIUM 1.1616 0.6301 1.306 1t121. 0.70 
HOLIIIIUM 1.1564 0.6345 1.270 15314. 0.70 
ERBIUM 1 •. 1505 0.6593 1.139 13624. 0.69 
THUll UJII! 1.1433 0.5159 1.803 2C418. 0.68 
YTTERBIUM+2 1.2690 o.nei !.126 54505. o.a6 
YTTERBI UM+3 1.1394 0.3381 !e148 3:!!911. 0.67 
LUTETIUIII 1eU55 0.9041 0.325 4497. 0 .• 66 
HAFNJUII' 1.0340 1.2876 0.074 16!56. 0.52 
TANTALUM 0.9601 1e6531 6.646 17882. 0.33 
TUNGSTEN 0.9215 1. 7805 35.798 3C992e -0.19 
RHENIUM 0.8999 1.6478 31.068 2c;849. -o.2o 
OSMIUM 0.8855 1· 6655 29.727 34311. -o.22 
IRIDIUM 0.8881 1.4080 1le623 2C732. -0.27 
PLATt NU~ 0.9077 1.1947 3.924 c;336. -o.30 
GOLD Oe91t37 0.7752 -129.165 .1. -o.o2 
MERCURY 1.0432 0.1297 211.303 4c;9l9. 0.10 
l'HA LLIU M 1e1230 o. 3821 2872.653 27690. 0.02 
LEAC 1.1453 0.4142 464.649 27979. -0.05 
BISIIIUTH 1.1054 0.41t20 3559.105 34021. 0.02 
POLCN IUM 1.1610 0.3053 128.81t4 511tC4e Oe13 
FRli'\CIUM 1.8325 0.1602 9.6~7 255899. 1.07 
RADIUM 1. 5013 0.3117 4.868 10C3ll • 0.94 
ACTIN JUI'l 1. 2291 0.9204 0.611 11097~ o.eo 
THOR I UP' 1.1167 1.2088 o.ose 1567. ·o.53 
PROTACr INIUM lo061t1 1el68l -0.889 u. o.24 
URA~l VII! 1.0098 1.1062 -98.861 280. -0.02 
PLUTONIUM+4. 76 1.0733 o. 8124 0.950 :!036. 0.29 
PLUTCNIUM+5 1.0~19 6.812/t -2.861 394e o.11 
AMERICIUM 1.1322 0 .. 5841 2.679 15424. 0.48 

y 
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T ABL E-111-175 

SOLVENT•PLUTONIUM+~.76 

GCROY •HtCMAS AT(J41C ATOMIC HEAT CF 
ELECTRONEGATIVITY RAOJ.US VOLUME SUB Lllo!U I CN 

1e590 1e 6'+00 15.030 918')0. ... 

SOLUTE RACIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY ,. 
ELHENT RATIO RATIO NUMBER FACTOR OIFFERENCE 

HYDROGEN o.n5o 0.5674 9.883 85997. -0.61 
ll THI UM Oe9524 Oeit203 0.732 7889. 0.63 
BERVLLIUM. 0.6878 Oe8486 262.664 22998. 0.06 
BORCN 0.5610 1.4434 201i 539 8e767. -0.43 
CARBON Oe53•U 1. 8617 9e203 19678~. -0.96 
Nl TROGE N 0.5030 1.2298 ~.786 230029. -1.44 
OXYGEN 0.5470 Oe6486 0.636 52458. -1.87 
SOOIUfi4 1.1652 0.282~ 4.062 ]Cj558. 0.64 
MAGNESIUM 0.9768 Oe38l8 3.335 11158. 0.36 
ALUII'INUM 0.8732 0.8442 0.264 1222. o.o1 
SILICON Oe8061 1.1808 1.9.19 3741. -0.24 
PHOSPHOROUS 0.7567 Oe8203 1.352 c;302e -0.51 
SULFUR 0.7622 0.7233 0.202 5125. -0.92 
POTASSIUM 1.~488 0.23~0 7.357 9t:621.· 0.75 
CALCIUFo4 I '1.2037 o. 4597 3.815 2 H79e 0.57 
SCANDIUM 1. 0006 Oe9913 -0.537 z• Oe31 
TITANIUM 0.8915 1.2277 15.372 lt737. . 0.10 
VANAOIUfll 0.8207 i.3377 354.660 21638. -o.o5 
CHRCflllUI" o. 7817 1e0349 1.882 14803. -0.56 
MANGANESE+S 0.7970 Oel320 o •. 878 33Cf7. -0.33 
MANGANESE+? 0.7646 0.7320 0.411 5197. -o.65 
JROfll 0.7768 1e0893 9.1tl~ 18213. -o.2e 
COBALT Oe763~ 1. 1122 8e436 22378. -0.33 
Nl C I<E l Oe7598 1.1198 8e404 z 35Cf6. -0.34 
COPPER 0.1793 0.8834 6eit57 9068. -0.23 
ZINC o.asoo 0.3388 31. 81t7 «tl~l. -o.oT 
GALLIUM 0.8250 o. 7102 -0.977 199. -0.21 
GERII'ANI UM 0.8402 0.9749 -0.485 117. ~0.31 

I ARSENIC Oe8329 Oe3159 2.190 13318. -0.49 
SELENIUM 0.8610 Oe5l8l o. 422 e5~4. · -0.87 
RUB I D. lUI" 1.;55l4 0.2168 9.550 125067. 0.75 
STRONTIUM 1elll6 0.3932 5.776 5C755. 0.61 
YTTRiUM 1e081l 1.0850 -0.161 559. 0.41 
ll RCONiliM 0.9768 1. 5904 4.927 . 8293. 0.25 
NIOBIUM 0.8951 1.906] 159.586 31001. 0.09 
flltOLYBDENUM 0.8537 1· 7157 5.175 32229. -0.51 
TECHNETIUM 0.8323 1.7222 6e009 31!659. -o.s2 
RUTHENIUM 0.8165 1e6863 6e143 4C984e -0.53 
RHOOIU"' Oe8201 1e4S10 3.070 27532. -0.61 
PALLADIUM 0.8390 Oe9847 Oe564 un. -0.62 
SILVER 0.8811 0.7451 -s. 573 151. -0.09 
CAO,..IUM 0.9561 0.2919 6000.888 1!1030. o.o1 
I NO I UM 1e0159 Oe6285 2.922 4757. -0.23 
TIN+2 0.9945 0.7.843 11.428 2141. -0.06 
TIN+4 0.9634 0.7843 3.952 6442. -0.24 
ANTIMONY Oe9579 0.6819 1.466 B33. -0.39 
TEllURIUM 1e00l2 0.5076 6.068 lt:~29. -0.33 



. TABLE-I 11-176 

SOLVENT-Pl~TONIU"+4oT6 

SOLUTE RAt IUS ENERGY "OTT HILDEBRAND ELECTRO~EGATIVITY 
ELEfiiENT RATIC RATIO .NUMBER FACTOR OIFFERENCE 

~ 

CESlUfll 1.6652 0.2052 10.764 l6Cl054. o.8o 
BAR I Ufll 1.3634 0.4630 5.114 53165. o.&6 
LA.NTH AtojUfli' 1oH45 1.1220 0.173 2086. 0.47 
CERIUM+] 1.1256 1.2157 -0.107 654. 0.47 
CER1Ufll+4 1.0195 1e2157 -1.205 481. 0.16 
PRASEODYMIU"' 1. 1llt6 o.nos 0.350 2900. Oo46 
NEOiiYIIII UM 1.1110 0.8420 o. 812 5085. Oe46 
PRO .. ETHIUM 1. 1010 Oe6972 1· 533 8382. 0.45 
SAMARIU"' 1.0988 0.5370 2.837 141148. 0.45 
EURCPIU111+2 1.2445 Oe4630 3e921t 34859. 0.61 
EUROPIU .. +l 1.0963 0.4630 3 •. 717 17636. 0.44 
GADCLINIUM 1.0982 1.0430 0.038 1354. 0.43 
TERBIUM 1.0872 1.0235 0.003 1205. 0.42 
DYSPROSIUM 1.0823 0.1756 0.941 4913. Ooltl 
HOLfiiiUIII 1.0774 0.7810 o.8n 4526. 0.41 
ERBIUP'I 1.0720 0.8115 0.662 3610. 0.40 
THULl Ufli' 1.0652 0.6351 1.838 7639. 0.39 
YTTERBI UM+2 1e1B23 Oo416i 3.870 3018/to 0.57 
YTTERBIUM+] 1.0616 0.4161 4~687 16964. 0.38 
LUTET IU~ 1o0579 1.'1129' -0.341 92· 0.31 
HAFI\1 Ufll 0.9634 1.5850 6.827 c;520. 0.23 
TANTALUfll o. 8945 2e0349 964.461 36777. 0.04 
TUNGSTEN 0.8585 2.1917 10.156 55153. ~O.lt8 

RHEIH Ulll Oe8l84 2.0283 9.416 !13321. •Oo49 
OSMIUfll 0.8250 2. 0501 9. 711 sc;435. -0.51 
IRIDIUII 0.8274 1.7331 5.402 40259. -0.56 
PLATINUM 0.8457 1.4706 2. 719 23022. -0.59 
GOLD o. 8793 0.9542 ().648 2629. -0.31 
MERCURY 0.9720 0.1597 35.410 3C670. -0.19 
HIALLIUIII 1.0463 0.4710 6.834 12680. -0.27 
LEAD 1.0671 0.5098 4•290 l262He -0.34 
Rl SIIIUTH 1.0299 Oo5441 e. B69 H102• -0.27 
POLONIUM 1.0817 0.3758 46.'418 28595. -0.16 
FRANCIU~ 1. 7073 0.1972 12.133 171417. 0.78 
RAOIU~ -1.3988 0.4575 6.018 5~823~ Oo65 
4CTIN IU~ 1ellt51 1.1329 0.131 1917~ J.51 
THOR I u.- le0963 1o4880 -0.579 423. .0.24 
PROTACTINIUM 0.9915 1.4379 42.461 3640. -o.o5 
URANIUI'l '0.9409 1.3617 1.833 .5255. -0.31 
NEPTUNIUI'l 0.9317 l. 2309 G.950 3036. -0.29 
AMERICIUM ~.0549 0.7190 4. 221! ' lt712. Oel9 
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T A 81.. E- I 11• 117 

SOL VENT-PLUTONIUM +5 

GCRDY-THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRO~EGATIVITY RADIUS VOLUME SUB ll fi1A 11 ON 

1.770 1.5920 . 12. 061J 91800. 

SOLUTE RACIUS ENERGY MOTT IHLOEBRAND ELECTRONEGATIVITY 
ELE fiE NT RAT 10. RATIO NUMBER FACTOR DIFFERENCE 

HYDROGEN 0·4893 o. 567~ 13.458 58575. -0.43 
ll THI UP'! 0.9812 0.4203 0.814 13501. 0.81 
BERYlliUM 0.7085 o. 8t86 . 8.186 12863. 0.24 
BORCN 0.5779 1e4431t 41.i891. 61567. -0•25 
C4RBCN 0.5503 le8617 10.262 145163. -0.78 
NITROGEN 0.5182 1.2298 4.593 16t;345. -1.26 
OXYGEN Oe5634 0.6486 Oelt97 33923• -1.69 
SODIUM 1. 2004 o. 2824 3.321t 52732. 0.82 
MAGIIiESIUM le0063 Oe3878 2.450 17665. 0.54 
ALU .. I NUM 0.899' Oe8442 -o. 822 1. 0.25 
SILICON 0.8304' 1el808 -6.139 683. -0.06 
PHOSPHOROUS Oe1795 o. 8203 1e01t8 3824. -0.33 
SULFUR 0.7852 0.7233 C.024 14<17. •0.14 
POTASSIUM 1.4925 0.2340 6el51 123880. 0.93 
CALCIUfl ·1.2399 Oe4597 3.180 42437. 0.75 
SCANDIUM 1e0308 ~.9913 0.004 1213. 0.49 
Tl UNIUM Oe9183 1.2217 -0.043 1115. 0.28 
VANADIUP'! 0.8455 1. 3317 27.084 11H7. 0.13 
CHRCMIUM 0.8053 1.0349 1.813 7228. -0.38 
MANGANESE+S ().8210 o. 7320 -1.001 673. -0.15 
MANGANESE+7 0.7877 0.1320 0.066 1531. -0.47 
IRON 0.8003 1.0 893 35.992 t;492. -0.10 
COBALT 0.7864 1.1122 21.511 12353. -0.15 
Nl C KEL 0.7827 1.1198 20.343 13201. .;.0.16 

·coPPER o.8oze 0.8834 lt2.114 36!15. -o.o5 
ZINC 0.8756 o. 3388 27.701. 8921. 0.11 
GALliU!Io1 0.8499 0.1102 38.918 2000. -0.03 
GER~ANIUM 0.8656 o.cn49 -1.711t 5C1. -0.13 
ARSENIC 0.8580 0.3159 8.468 1 t;959. -0.31 
SELENIUM 0.8869 0.5381 1e255 14966. -0.69 
RUBIDIUM 1. 5992 0.2168 7.933 l5'i409. 0.93 
ST~CNTIUM 1.3511 0.3932 4• 685 68622. 0.79 
YTTRIUM 1.1137 le0850 0.274 .3412. 0.59 
ZIRCCNIUM 1.0063 le·5904 0.390 2857. 0.43 
NIOBIUIII 0.9221 1e9063 1C.l14 1 et94. 0.27 
MOLYBDENUM Oe8794 1· 7157 7.161 19174. -0.33 
TECHNETIUM 0.8574 1.7222 8.520 23905. -0.34 
RUTHENIUM 0.8411 1e6863 8.654 2!1638. -0.35 
RHOOI UM 0.8448 1.4510 3.443 15874. -0.43 
PALLADIUM 0.8643 .0.9847' 0.170 1952. -0.44 
SILVER 0.9077 o.7451 -4.481t 355. 0.09 
CAO~IUfol 0.9849 0.2919 24.·920 21937. 0.19 
INDIUM 1e046' 0.6285 15C.901 c;8n. -o.o5 
TIN+2 Le 0245 Oe7843 14.851 U26e o.u 
Tl N+lt 0.9925 0.·7843 141.051 12902. -0.06 
ANTI MCNY Oe9868 0.6819 u.oH 12393. -0.21 
TELLURIUM 1.0314 0.5076 46.653 25398. -0.15. 
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TABLE-111-118 

SOLVENT-PLUTON IUM+5 

SOLUTE RACIUS ENERGY MOlT HILDEBRAND ELECTRONEGATIVITY 
fLEJio'ENT RATIO RATIO NUMBER FACTOR DIFHRENCE 

~ 

CESIUM 1. 7155 0.2052 9el2l 203323. 0.98 
HARIUfll 1. ~o"' Oelf630 4.393 7~668. 0.84 

;. LANTHANUM 1.1790 1.1220 0.557 6666. Oe65 
CER I UM+3 1el595 le215l o.zn 38()9. 0.65 
CER I Ufil+lt 1.0503 1."2157 -0.382 173. Oe34 
PRASEODYMIUM 1. 1482 0.9705 0.702 7822· 0.64 
NEODYMIUM 1.1445 . o. 8420 laCl55 11030. 0.64 
PROJio'ETHIUM 1.1363 0.6972 1.548 15403. 0.63 
SAMARIUM 1.1319 0.5370 2a371 22550. 0.63 
EVROPilll•l+2 1. 2820 0.4630 3. 325 49044. 0.79 
EURCPIUM+3 1al294 Oe4630 2.893 26669. 0.62 
GADOliNIUM 1.1313 1.0430 0.458 5121. Oe61 
TERBIUM 1.1200 1a0235 0.430 4787. 0.60 
OYSPROS IUM 1.1149 o. 7156 1.153 1(572. Oe59 
HOLJio'IUM 1a1099 o. 7810 1elU 9993. Oa59 
ERBIUM 1.1043 o.e1u Cle966 e631. o.se 
THULIUfll 1.0974 Oe6351 1.723 14098. o.57 
YTTERBIUM+2 1e2180 0.4161 3.186 42513. 1).75 
VTTERBIUM+3 1e09S6 Oe4161 3~329 2 5438. 0.56 
LUTETIUM 1.0898 1.1129 0.109 1962. 0.55 
HAFt\IUM Oe9925 1e5850 Oe6ll 3584. 0.41 
TANTALUM 0.9215 2.0349 19.001 224CO. 0.22 
TUNGSTEN 0.884" 2e19l1 16.876 3~217 •. -0.30 
RHENIU!I" 0.8637 2.;0283 15.188 3~851• -0.31 
OSMIUM o. 8499 2.0501 15.252 39494. -0.33 
IRIDIUM. o.8524 1.7331 7.171 25089. -0.38 
PLATI h\JM o.nu 1.4706 2.958 12658. -0.41 
GOLD 0.9058 Oe9542 -2.245 317. -0.13 
MERCURY le0013 o. 1597 16628.696 3Cj538. -Oe01 
THALLIUM 1aOT19 Oa4l10 101.709 2Cl90a -0.09 
LEAD 1. 0992. 0.5098 32.457 2C353. -0.16 
BISIIUTH 1.0609 . 0.5441 128~ 553 2~2C4. -0.09 
POLONIUM le1l43 o.:nsa ~11.425 40038. 0.02 
FRANC lU" 1.7588 0 .• 1972 10.175 217425. 0.96 
RAOIU~. le4410 0.4575 5.034 81170. 0.83 
AC Tl NIUM 1.1796 1. 1329 0.482 ~481~ 0.69 
THORIUM 1.1294 i .4880 -0.225 - 276. 0.42 
PROlACT 1 Nl UM 1.0214 1.4319 -1.605 567. o.u 
URANIUM 0.9692 le3617 0.316 1315. -0.13 
NEPTUNIUM Oa9598 le2309 .:.z. 861 3q4. -o.l1 
AMERICIUM 1.Q867 Oe7l90 2. 822 1 C099• 0.)7 
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T A Bl E- I II- 179 

SOLVENT-AMERICIUM 

GCRDY•THOMAS ATOMIC ATOMIC HEAT CF 
ELECTRONEGATIVITY RADIUS VOLUME SUBLI~ATION 

1.~00 1. no·c. 17.640 6600C. "' 

RACIUS MOTT HILDEBRAND ELECTRONEGATIVITY 
.. 

SOLUTE ENERGY 
ELE~ENT RATIO RATIO NUMBER FACTOR 01 FFERENCE 

HYDROGEN. o. 4503 Oo7892 c;.101 135503. -o.8o 
ll THI UM o. 9029 Oo58~5 -o .111 . 695. Oo44 
RERYLLI UM 0.6520 1.1803 uc;.206 4 7648. -0.13 
BORON Oo5318 2.0076 15.i620 13c;649o -0.62 
CARBON 0.5064 2.5894 9.139 27c;909o -1.15 
Nl TROGEN 0.4769 1.7106 5.253 323008. -1.63 
OXYGEN 0.5185 0.9021 0.904 8 c;626. -2.06 
SODIUM 1e10~6 Oe3927 3e262 16426. Oe45 
MAGNESIUM 0.9260 Oe539~ 0.950 1825. 0.17 
ALUI"JNUI" 0.8277 1.1n2 26o450 9975 •. -0.12 
SJ LICON 0.7642 1.6424 3.654 16771. -0.43 
PHOSPHOROUS o. 7173 1. 1409 2.193 25968. -0.70 
SULFUR 0.7225 1.0061 0.599 le218. -1.11 
POTASSIUM 1o 3734 Oe3255 6.6~7 49259. Oo56 
CALC lUI" 1o1410 0.6394 2o552 9689. 0.38 
SCANDIUM 0.9486 1o 3788 9. 998 4512. 0.12 
TJTANIU~ o.e~51 1.7076 94.786 18897. -0.09 
VANADIUI'I o. 7180 1. 8606 31to337 46800. -0.24 
CHRCMIUI" Oo7410 1.4394 2. 647 35531. -0.75 
MANGANESE+5 0.7555 lo0182 2.181 l47c;s. -0.52 
MANGANESE+7 0.7249 i.o182 1.056 18379. -0.84 
IRON 0.1364 1.5152 7.810 4(975. -0.47 
COBALT o. 72J7 1o 5470 7.400 ~7334. -0.52 
NICI<El 0.1202 1· 5576 1olt06 49167. · -o.53 
COPPER 0.7387 1.2288 6.035 2 s7tto. -0.42 
ZINC 0.8058 0.4712 -c. 692. 114. -0.26 
GALLIUM 0.7821 0.9879 0.365 2540. -0.40 
GER,.,ANI liM 0.7965 h3561 0.861 U54o -o.5o 
ARSENI.C 0.7896 0.4394 0.164 291tlo -0.68 
SHENIIJM o.eL6Z 0.7485 -0.020 684. -1.06 
RUBIDIUM 1olt117 Oo30i5 8.966 660~4. Oe!i6 
STRONTIUM 1. 2 .. 34 0.5410 4.874 21017. 0.42 
YTTRIUM 1.0249 1.5091 0.983 .2320. 0•22 
Zl !{CCNI UM 0.9260 2.2121 304.305 26451to 0.06 
NIOBIUfl Oo8486 2.6515 26~.·316 6191~. -0.10 
MOLYBDENUM 0.8092 2.3864 5.~84 63157. -0.70 
TECHNETIUM o.1eqo 2.3955 6oll0 72221. -0.71 
RUTHENIUM 0.1740 ·z.J455 6.206 75378. -0.72 
RHODIUM o. 7715 2.0182 3.697 55754. -o.ao 
PALLADIUM 0.7954 1o3697 1. 305 2C935. -0.81 
SILVER o. 8353 Lo0364 2.566 5832. -0.28 
CADP'IUM 0.9064 0.4061 3e500 3807·. -0.18 
INDIUM 0.9630 o.aJ42 -0.292 6. -0.42 
TIN+2 0.9428 le0909 -0.497 476. -0.25 
Tl N+4 0.9133 1e0909 -0.261 79. -0.43 
ANTIMONY Oo9081 0.9485 •0.139 .115. -o.s8 ; 

TELLURIUM Oo9491 0.7061 0.361 34·u. -0.52 
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I 
n 

SOLUTE 
ELEII'ENT 

CESIUM 
BARIUM 
LANTHANUM 
CERIUM+3 
CER I UM+4 
PRASEODYMIUM 
NEOCYMIUM 
PROI"ETHIU"' 
SAMARIUM 
EURCPIUM+2 
EUROPIUM+) 
GADCL HilUM 
TERI!IUM 
OYSPROS IUM 
HOLIIIIUI" 
ERBIUM 
THUll Ulll 
YTTERBIUM+2 
YTTERBt UM+3 
LUTETIUI'f 
HAFNIUJI1 
TANTALUI'f 
TUNGSTEN 
RHENI Ul" 
OSMIU!II 
IRIOIUII' 
PLAT I "4UM 
GOLD 
MERCURY 
THALLIUM 
LEAD 
BISI"UTH 
POLONIUI" 
FRANCIU"' 
RADIUM 
AC T1 N IUM 
THOR I U~ 
PROTACTINIUM 
URA"IU~ 
NEPTUNIUM 
PLUTCNIUM+4.76 
PLUTCNIUM+5 

RACIUS 
RATIO 

1.5786 
1. 2925 
1.08!50 

. 1.0671 
Oo9665 
1.0566 
1.0532 
1.0457 
1e0416 
lo1798 
1.0393 
1.0410 
lo0306 
1.0260 
1o0214 
lo0162 
1.0098 
1. 1208 
1o0064 
1o0029 
0.9133 
0.8480 
o. 8139 
0.7948 
0.7821 
0.7844 
Oo8017 
Oo8335 
0.9214 
0.9919 
1.0116 
0.9763 
1.0254 
1o6185~ 
lo3260 
1o0855 
1.0393 
o. 9399 
0.8919 
0.8832 
0.9480 
o. 9202 

TABL e-n 1-18o· 

SOLVENT-AMERICIUM 

ENERGY MOTY 
RAT 10 NUMBER 

0.2855 '9. 956 
Oe6439 3. 981 
l. 5606 •Oe191t 
lo6909 0.661 
1.6909 353.991 
1. 34.98 -0.501 
1el112 -o. 731 
0.9697 -·0.477 
0~7470 0.850 
Oe6439 2. 693 
0.,439 2 •. 065 
1.4508 0.048 
1.4236 0.142 
1.0788 -1.030 
1.0864 -1.102 
1.1288 -1.099 
Oe8833 -0.904 
0.5788 2. 710 
o.5788 !.0358 
1.54~9 3. 318 . 
2.2045 740.960 
2.8303 13!. 332 
3 •. 0485 9e146 
2.8212 8o615 
2.8515 8. 862 
2.4106 .. s. 650 
2.0455 3.422 
1e3213 2.178 
0.2221 !.625 
Oe6552 0.192 
0.7091 Clol25 

. o. 7568 0.407 
0.5227 3.031 
0.2742 u. 499 
0.6364 4.884 
le5758 -0.119 
2e0697 135.207 
z.oooo 1~. uo 
1.8939 3.!12 
1. 7121 2.679 
1.3909 4.228 
1.3909 2.822 

HILDEBRAND ELECTRONEGATI Ill TV 
FACTOR OIFFERENCE 

86617. 0.61 
Z1470. 0.47 

835 • o.2a 
2362. o·.28 · 
E539o -0.03 
349. 0.27 

o. 0~27 
443. 0.26 

2467. 0.26 
12146. o.r.2 
U2l. 0.25 
1256. 0.24 
1368. 0.23 

o. Oo22 
7. 0.22 

96. 0.21 
359• o.zo 

1C216. 0.38 
4047• Oe19 
3182. 0.18 

2E531. 0.04 
'TC372. -0.15 
95868. -0.67 
93048. -0.68 

101331. -0.70 
7~476. -0.75 
4Ci205. -0.78 
137H. -o.5o 
13261. -0.38 

2131. -0.46 
2001. -o·.s3 
3180. -0.46 
Ci753. -0.35 

93500. 0.59 
25021. Oe46 

910. 0.32 
8987~ o.os 

-1 ~3C4. -0.24 
2C2Eit. -0.50 
15424. -0.48 

lt712 .. -0.19 
1C0Ci9. -0.37 
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TABLE IV. ESTIMATED EFFECT OF VALENCE ON 
THE HEAT <F SUBLIMATION AND ·MELTING POINT 

Valence Heat of Sublimation Melting Point 
Element Used {kcalLmole} (oK} 

Mn 5 67.2 1517 
7 97-5 1580 

Sn I 2 72.0 505.1 
4 85.0 920 .~, 

Ce 3 lll.6 1071 
4 145.0 17to ~ ... 

Ell.i. 2 42.5 1095 
3 102.5 1470 

Yb 
2 38.2 1089 

"3 102.5 1875 

Pu 4.76 86.0 980 
5 91.8 913 

."'-
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TABLE•Y- l 

SOLVENT-HANGANESE+7 

,~, 
GORDY-THCf'IIS ATOMIC ATOMIC HEAT OF 

ELECTR6NEGIITJVITY RADIUS VOLUME SUBLI filA TI6N 
2.21t0 1ol!S4(l 6. 718 97500. 

" 
SOLUTE UDIUS ENERGY MOTT HILDEBRAND ElECTRO~EGATIVITY 

ElEfllENT UTIO RATIO NUMBER FACTOR DIFFERENCE 

HVCROGEN 0.6212 0. !131t3 365.207 14667. 0.04 
llfHIUM 1.2456 0.3957 1.1oe 43037. 1.28 
BERVLLim4 0.8995 0. 7990 -0.08f 191. o. 71 
BORON 0.7337 1e 3590 u.ou 15175. 0.22 
CARBON 0.6986 1.7528 21t.061t 54519. -o.31 
Nl TROGEN 0.6579 1el579 "·"1" 64721. -0.79 
OXYGEN Oo7l53 0.6101 o.uc 5664. -1.22 
SOOIUfll 1.5239 0.2658 3.01C 116689. 1.29 
filAGNESJUI'I 1.2775 o. 3651 2.11C 50823. 1.01 
AlUflll NUfll 1. 1419 0.7949 C.61f 8795. 0.72 
Sill CCIII 1.051t2 1. 1118 1.293 6206. 0.41 
PHOSPHOIIOUS 0.9896 o. 7123 -0.191 1106. 0.14 
SULFUR 0.9968 Oo6810 c.·n~ 2831. -o.21 
PCTASSIUfll 1.891t7 0.2201 5. 621 25521t1. 1.40 
CALCIUM 1.5742 O.lt328 3.051i 106176. 1.22 
SCANDIUM 1. 3086 0.9331 c.81l 19822. 0.96 
TITANIUfil 1.1659 1.1559 c. nc 5216. 0.75 
VANADIUM 1.07H 1.2595 -C.143 4. 0.60 
CHROMIUM 1.0223 o.971t4 -5.105 239. 0.09 
IRON 1.0159 1o0256 -C.111 21. 0.37 
COBAlT 0.9981t 1.0472 -o. -tn 63. 0.12 
NICKEl 0.9916 1.0544 -C.48C 129. o.n 
COPPER 1.0191 0. 8318 o.ozt 1298. 0.42 
ZINC 1.1116 o. 3190 3.801i 3071t3. 0.58 
GAlliUM 1.0789 0.6687 1to15f 1971t7. 0.44 
GEAMINIUI'I 1.0989 0.9179 5.501 15856. 0.34 
ARSENIC 1.0893 Oo2971t· 87.205 52672~ 0.16 
SElENIUfil 1.1260 0.5061 lt3.609 49861t. -o.22 
RUBIDIUIII 2.0303 0.2041 7.He 324269. 1.40 

. STRCNTIU" 1.7153 0. 3103 4.252 156862. 1.26 
YTTRIUM 1olt119 1.0215 1. 093 29617. 1.06 
ZIRCCNIUfll 1.2775 1o4971t c.125 3519. 0.90 
NIOBIUM 1o1707 1o7949 -C.0641 388. 0.74 
MOLYBDENUM 1.1164 1.6154 -1. 175 661. O.llt 
TECHNETIUM 1.0885 l. 6215 1.271i 16<Jl. 0.13 
RUTHENIUfll 1.0678 1. 5877 2.971 2181. 0.12 
RHODIUM 1.0726 1.3662 -24.312 295. 0.04 
PALLADIUI'I 1.0913 0.9272 86.442 2986. 0.03 
SILVER 1.1523 0.7015 1.60ii 12827. 0.56 
CADMIUM 1.2504. o.271t9 5.412 55556. 0.66 

. INDIUM 1.1285 0.5918 9.60ii 40279 • 0.42 
TIN+2 1.3006 0.1385 lto014 33572. 0.59 
TIN+4 1.2600 0. 8118 1C.82~ lt3156. 0.41 
ANTI MCNY 1.2528 0.6421 29.811 It 7664. 0.26 
TElLURIUI'I 1.3094 O.lt779 29.95C 71914. 0.32 
CESIUM 2.1178 0.1932 e.tt37 410271. t.45 
BARIUM 1.1831 0.4359 4.26C 169785. 1.31 

~ .. 
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TABLE-V- 2 

S~LVENT-MANGANESE+7 

SOLUTE UDIUS ENERGY MOTT HILDEBRAND ELECTRO~EGATIVITY 
ElEMENT RHIO RATIO NU~BER FACTOR DIFFERENCE , ..... 

LANTHANU"' 1olt968 1.0564 l-.36~ 40857. lo12 
CERIUM+] lolt721 l.llt46 1.10C 1281t2o lol2 
CERIUJII+It 1.3113 lolt872 c. ]9( .7094. 0.81 .. 
PRASEODYMIUM 1o4577 0. 9131 ·1o42E 1tl698. ·loll 
NEODYMIUfll 1.4530 Oo7928 lo65E 47892. loll 

. PROMETHIUM. 1.41t26 Oo6564 1. 93E 55310. 1.10 
SAMARIUM 1olt310 0.5056 2. 312 66761. 1o10 
EUROPIUM+2 1~6276 0.4359 3.252 12 0266. lo26 
EUROPIUM+] 1olt338 1.0513 l.lOC 3ll16. 1.09 
GADOLINIUM 1.1t162 0.9821 1 .• 21t9 34797. 1o08 
TERBIUM .lolt219 0.9631 1.217 31436. 1.07 
DY·SPAIJSIUM loltl55 Oo 7303 lo68Cj lt5271e 1.06 
HOUHUM lolt09l OoH51t . 1. 661 lt]902o 1.06 
ERBIUM 1o4019 Ool641 lo57C lt091t1. lo05 
THULIUM lo39H o. 5979 1o9Tc; 5 0559. lo04 
VTTERBIUfi!+2 1o5463 0. 3918 2.99@ l01t074o lo22 
VTTERBIUfll+3 1.3884 1.0513 c. 96e 21t971. 1.03 
LUTEr IUM 1o3836 1.0478 0.963 241t 75. 1.02 
HAFNIUM 1o2600 1 •. 4923 Co 08E 2733. 0.88 
TANTALUM 1.1699 1o9159 -o.ou 1068. 0.69 
TUNGSTEN 1.1228 2.0636 5.64C ~951. O·o17 
RHENIUM 1.0965 1.9097 5.8CJCj .lt671t. 0.16 
IJSMIUM 1o0789 1.9301 11.317 6307. 0.14 
IRIDIUM 1o0821 1.6318 4.257 1987. o.o9 
PLATINUM 1.1061 1. 381t6 -14.183 15. 0.06 
GOLD lo11t99 0. 8985 2.02~ 6587. 0.34 
MERCURY 1.2711 0. 1501t 16. 34@ 80963. 0.46 
THAlliUM 1.1684 0.4435 11. lt31 59254. 0.38 
LEAD 1. ]955 0.4800 2Eo91l 60974. 0.31 
81Sli4UTH 1.3469 0.5123 21.52! 72860. 0.38 
POLONIUM. 1.4147 Oo 3538 llo26C 96751. Oolt9 
FRANCIUM 2.2329 0.1856 9.245 437144. 1.43 
RADIUM 1.8293 0.4108 lte 712 181166. 1.30 
ACTINIUM 1.1t., Ffl i.0667 1ol6E 401t61. 1.16 
THORIU114 1o4138 1.4010 0.949 18529. 0.89 
PA AT AC:T I N I tiM 1.2967 1.3538 ~- 7~4 ne5. o.6o 
UltANIU" 1o2305 lo 2821 1. 527 5261. Oo34 
NEPTUI'\IUfi! 1.2185 1ol590 2ol34 7569o 0.36 
PLUTONIUfl+4.76 io3078 -0.8821 2ol2C 21852. 0.65 
PLUTONIU11'+5 1o2695 0.9415 1.801 10364. 0.47 
AI'!ERI.ClUfll 1.3196 0.6769 2.·559 42832. 0.84 
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TABLE-V- 3 

SOLVENT-TINH 

GOROY-HtOI'IAS ATOMIC ATOMIC HEAT OF 
' 
~. ELECTRCNEGATIVITY RADIUS VOLUME SUBLI~ATICN 

le830 1.5800 20.590 85000. 

' 
SOLUTE RADIUS ENERGY JIIIHT HILDEBRAND ELECTRO~EGATIYIJY 

ElEMEtllT RAT 10 RATIO NUMBER FACTOR OJ FFERENCE 

HYDROGEN 0.4930 0.6128 ltt:.583 148251. -0.37 
ll THIUM 0.988.6 0.4539 o.o21t 1619. 0.87 
BERYLLIUfl 0.7139 0.9165 22.987 lt8898. 0.30 
BORON 0.58.23 1.5588 11B.512 149797. -o.19 
CARBON o.s541t 2.0106 25.599 307209. -o.72 
NITROGEN 0.5222 1.3282 10. 782 359235. -1.20 
OXYGEN 0. 5677 0.7005 1o 55C 96179. -1.63 
SODIUM 1.2095 Oo301t9 1.14t: 21660. 0.88 
f!AGNESIUfl 1.0139 0.4188 c.25S 3305. 0.60 
ALUM[ NUM O.IJ063 0.9118 3.36t 8651. 0.31 
SiliCON 0.8367 1.2753 o. 15208. o. 
PHilSPHOAilUS 0.7854 c .8859 11t.39t: 2531J4. -0.27 
SULFUR 0.7911 0.7812 1o 511 1 7306. -o.68 
PllTASSIU"' 1. so 38 0.2527 2. 59Cj 59927. 0.99. 
CALCIUM 1.21t91t 0.4965 c.82C 135<l7. 0.81 
SCANDIUM 1.0386 1.0706 0.297 3263. 0.55 
TI TANIUJII 0.9253 1. 3259 t:.o5c; 17H3. 0.34 
VANADIU"' o.B519 1.4447 51t.895 46890. 0.19 
CHROMIUM 0.8114 1o 1176 11t.lt41 35292. -o. 12 
MANGANESE+5 0.8272 0.7906 67.009 13109. -o.09 
MANGANESE+7 0.7937 1. 1471 lC. 825 •43156. -O.It 1 
IRON 0.8063 1.1765 1C81.07Cj lt1080. -o.o4 
COBALT 0.7924 1. 2012 250. 362 47956. -0.09 
NICKEL 0.7886 1.2094 211.40t 49942." -0.10 
COPPER 0.8089 0.9541 1CH3.151t 2501t4. 0.01 
lJNC 0.8823 o. 3659 -C.98t: 535. 0.17 
GALLIUM 0.8563 0. 7671 21olt03 1636. 0.03 
GERMANIUfl o.B722 1.0529 31.957 lt803. -0.07 
ARSENIC o.B646 0. 3412 2. 5lf 4818• -o.25 
SELENIUM 0.8931 0.5812 c.049 161t2. -o.63 
RUBIDIUM 1.6114 0.2341 3.1t45 79046. 0.99 
STACNTIUfl 1. 36111 0.4247 1.56t 27217. 0.85 
YTTRIUM 1.1222 1. 1118 c.ou 1321. 0.65 
ZIRCONIU!II 1.0139 1. 7176 4.25C 2't721. 0.49 
NIOBIUM O.lfl91 2.0588 Zit. 24Cj 62088. 0.33 
MOLYBDENUM 0.8861 1.1!529 31.287 63875. -o.27 
TECHNETIUM 0.8639 1.8600 ltC.l51t 7.3787. -0.28 
RUTHENIU"' 0.81t75 1.8212 ]I;. 26Ci 7731t9. -o.29 
RHODIUM 0.8513 1. 5611 17.1t8t: 56395. -0.37 
PALLADIUfl 0.8709 1.0635 5.58t: 19793. -0.38 
SILVER 0.9146 0. 8047 t.663 4649. 0.15 
CADMIUM O.IJ924 0.3153. 3. 312 51J66. 0.25 
INDIUM 1.0544 0.6788 -410o00f 247. 0.01 
ANTI MCNY O.IJ943 0. 7365 -1.117 613. -0.15 

,"J TELLURIUfl. 1o031J2 o.S482 23.631 5606. -o.09 
CESIUM 1.7285 0.2216 4.05f 102352. 1..04 
BARIUM 1.4152 0.5000 lo 43( 27907. 0.90 

'f'' 
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TABLE-V- It 

SOLVENT-TINH 

SOLUTE RIIDIUS ENERGY MO TT HILDEBRAND ELECTRONEGATIVITY 
ELEMENT UTIO RATIO Nl.MBER FACTOR DIFFERENCE 

.~. 

LANTHANUI" 1.1BBO •• 2ll8 -O.OBI 244. 0.11 
CERIUM+ 3 1.168/t 1.3129 c.ou 1316. 0.11 
CERIUM+4 1.0582 1. 70 59 lt.48f! 17753. 0.40 "' PRASEODYP4IUM 1.1'570 1o 0481 -C.103 29. 0.70 
NEOOYMIUP' 1.1532 0.9094 -0.09( 185. 0.70 
P~OMETHIUM 1.141t9 0.7529 o.ooe 1279. 0.69 
SAMARIUM 1. 1405 o.5BOO C.28t 4285. 0.69 
EUROPIUM+2 1.2918 0.5000 0.927 16639. 0.85 
EUROPIUM+] 1.1380 . 1. 2059 c.ooc 1197. 0.6B 
GAOOLI N IUM 1.1399 1.1265 -C.061t '26. 0.67 
TERBIUM 1.12B5 1. 10 54 -c~o5e 608. 0.66 
DYSPROSIUM 1.1234 0.8116 -0.102 188. 0.65 
HOU'I UM . 1.ll81t 0.8435 -0.111 119. 0.65 
ERBIUM 1.1127 O~e765 -C.12l 12. 0~64 
THUll UM 1.1057 0.6859 -O.OO'i 1107. 0.63 
YTTERBIUI'+2 1.2272 O.ltlt94 0.861 11t213.· 0.81 
YTTERBIUP'+3 1 .1019 1. 2059 a.11tc 21tlt2. 0.62 
LUTETIUM 1.09B1 1.2019 c. 15t 2550. 0.61 
HAFNIUM 1.0000 1.1118 5. Olt 1 26903. O.lt7 
TANTALUM Oo9285 2.1976 38. 61Cj 71012. 0.28 
TUNGSTEN . 0.8911 2. 3611 13.341 CJ 8608. -o.24 
RHENIUM 0.8703 2.1906 65. HE CJ5937. -o.25 
OSMIUM 0.8563 2.211tl 61.77~ 10501tO. -o.27 
IRIDIUM o.B589 1.ene 31.781 76238. -o.32 
PLATINUM 0.8778 ' 1. 5882 11.003 49223. -o.35 
GCLO O.CJ127 1.0306 9e.8H 12365. -o.01 
MERCURY 1.0089 o. 11.25 .,_ 287. 2U 17151. o.o5 
THALLIUM 1.0861 0.5087 121t.1oe 3780. -0.03 
LEAO 1.1076 0.5506 1C.501t 3615. -o.10 
BISMUTH 1.0690 0. 5876 l9t. 511 5272. -0.03 
POLONIUM i.1228 0.4059 84.101 13604. o.oe 
FRANCIUM 1.1722 0.2129 lt.53fi 110096. 1.02 
RADIUM 1.4519 Oolt91t1 1.693 32123. 0.89 
ACTINIUM 1 .l8B6 1. 22 35 -C.01C 287. 0.75 
THORIUM 1.1380 1.6011 1. 123 7159. O.lt8 
PROTACTINIUM 1.0291 1.5529 17. 11tC 15461. 0.19 
URANIUM 0.9766 1.1t706 151t.151 18610. -o.o1 
NE PTUf\ I Ufll 0.9671 lo3291t 218.211 13772. -o.os 
PLUTCNIUfll+4.76 1.03BO 1. Cll8 C.81t3 2311. 0.24 
PLUTONIUI'+5 1.0076 1.0BOO 89.623 8612. 0.06 
A"ERICIUP' 1.0949 0 •. 7765 -C.231 182. 0.43 
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TABLE-Y- 5 

SOlVENT-CERI~H+4 

.~. GOROY-THOI'lAS ATOMIC ATOfiUC HEAT OF 
ELECTRCNEGATIVITY RADIUS VOLUME SlJBLIIIA Tl ON 

1.430 1. ~ 72C 15.920 145000. 

SOLUTE R~DIUS ENERGY MOTT HILDEBRAND ELECTROhEGATIVITY 
ELEMENT RHIO RATIO NIJMBER FACTOR 01 FFERfl\jCE 

HYDROGEN 0 .46SCJ 0.3592 lt.47E 62·1t 11. -0.11 
Ll THIUH 0.9342 0.2661 4.541 24326. 0.47 
BERYLLI Ufil, 0.6746 0.5312 37.544 9850. -o.1o 
BCRCN 0.5502 0.9138 1. 613 62307. -o.59 
CARBON 0.5239 1.1786 5.503 160381. -1.12 
NITROGEN 0.4934 0 .• 7786 3.26f 193986. -1.60 
OXYGEN 0.5365 0.4106 c.11e 3 3269. -2.03 
SODIUI'l 1.1429 0.1788 14.34( 71380. 0.48 
l'lAGNESIUI" 0.9581 0. 2455 31.564 30307. 0.20 
ALUMINUM 0.8565 0.5345 -2 .• 581 710. -o.09 
SILICON 0. 7907 0.7476 -c. 121 6. -o.40 
PHOSPHOROUS o.H22 0.5193 0.044 1643. -o.67 
SULFUR 0.7476 0.457CJ -C.03f 224. -1.08 
POTASSIUII 1.4211 0. 1481 2C.68S 167263. 0.59 
CALCIUfil .. 1.1806 0.2910 16. JOC 6't377. 0.41 
SCANDIUM 0.9815 0.6276 t.99e 4823. 0.15 
TlTA"llUfil 0.8744 0.1772 -l't.015 29. ~.06 
VANADIUM 0.8050 0.846CJ 6.13C 8036. -o.21 
CHROMIUM 0.7667 0 .~552 0.257 4260. -o. 72 
MANGANESE+5 0.7817 0.4634 -C.215 o. -0.49 
IIIANGANESE+7 0.7500 0.6724 C.39C 7094. -o.81 
IRCN 0.7620 o. 6897 1. l31 6243. .-0.44 
COBALT 0. 7488 0.7041 1. 39e 8933. -0.49 
NICKEL 0.7452 o. 7090 1. 485 9752. -o.5o 
COPPER 0.7644 0.5593 C.082 1480. -0.39 
liNC 0.8137 0.2145 13.2H 17342. -0.23 
GALLIUM 0.8092 C.4497 1o581t 6193. -0.31 
GER,.ANIUI" 0.8242 0.6172 O.HC 3079. -0.47 
ARSENIC 0.8170 o. 2000 3. 311 33453. -o.65 
SELENIUM 0.8445 0. 34fJ7 1.041 26666. -1.03 
RUB I DIU"' 1.5227 0.1372 26.16C 211186. 0.59 
STRCNTIUI'l 1.2865 0.2490 20.807 98356. 0.45 
YTTRIUM 1.0604 0. 6869 5.45f 9245. 0.25 
llRCCNIUM o.CJ5Rl l.006Q -'2. fi7S ~54. 0.09 
Nl CBI.UM 0.8780 1.2069 108~251 13425. -o.o1 
MOLYBDENUM 0.8313 1.C862 1. JOE 14710. -0.67 
TECHNETIUM 0.8164 1.C903 '· 11 s 19522. -0.68 
RUTHENIUJII 0.8008 1.0676 1.841 21403. -o.69 
RHODIUM 0.8044 0.9186 0.781 11865. -o. 11 
PAllADIUJII 0.8230 0.6234 -c. oss 371. -0.78 
SILVER 0.8642 0.4117. C~91C 2503. -0.25 
CADI'liUM 0.9318 0.1848 67.464 36196. -0.15 
INDIUM 0.9964 0. 3979 5.146 19243. -0.39 

) T I N+2 0.9755 0. 4966 11. 04«; 1 3524. -o.22 
TIN+4 0.9450 o. 5862 4.48e 17753. -0.40 
ANTI MCNY 0.9396 o.uu 3. 14 ~ 1.n 16. -o.~c; 

,:,...~ 
TELlURIUI" 0.9821 o. 3214 7.263 414C8. -0.49 
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TABLE-V- ~ 

SOLVENT•CERI~M+~ 

SOLUTE UOIUS ENERGY MOTT HILDEBRAND ELECTRO~EGATIVITY 

ELEMENT RHIO RATIO . NUMBER FAC TGR 01 FFERENCE 
~1 

CESIUM 1.633't 0.1299 27.945 265147. 0.64 
BARIUM i .. H73 0. 2931 11.813 101881. 0.50 
LANTHANU,_ 1.1226 0.7103 6.o5c; 14881. 0.31 'A 

PRASEODYMIUM 1.0933 0.6144 7.193 16535. 0.30 
NEODYMIUM 1.0897 0.5331 9o96E 21331. 0.10 

. PROMETHIUM 1.0819 C.it414 13.522 27596. 0.29 
SAMARIUM 1.0778 0. 3400 19. 38 3 37498. 0.29 
EUROPIUM+2 1.2207 0.2931 15.40f 7 3114. 0.45 
EUROPIUM+] 1.0754 0. 7069 4.85c; 9852. 0.28 
GADOLINIUM 1.0772 0.6603 6. 54lo 12191. 0.27 
TERBIUM 1.0664 o.t480 t~ 573 11597. 0.26 
DYSPROSIUM 1.0616 0.4910 i2.992 20522. 0.25 
HOLMIUM 1.0568 0.4945 ·13.221 19642. 0.25 
ERBIUM 1.0514 0.5138 12. 541 17574. 0.24 
THULIUM 1.041t9 0. 4021 19.98C 25565. 0.23 
YTTERBIU.,+2 1.1597 0.2634 1~. 293 6'+349. 0.41 
YTTERBIUfll+3 1.0413 . 0.7069 4.877 6734. 0.22 
LUTETIUM 1.0377 0.7046 5.0H 6512. 0.21 
HAFNIUM 0.9'+50 1. 00 ]It -1.00C 1079. 0.07 
TANTALUM 0.8774 1.2883 48.782 11391. -o.12 
TUNGSTEN .0.8'+21 1. 3876 3.205 11464. -o.61t 

. RHENIUM 0.8224 1. 28it1 2.99B 30398 • -0.65 
OS IliUM 0.8092 1.2979 3.101 35364. -o.67 
IRIDIUM 0.8116 1.0972 1. 63.lo 2 0730. -0.72 
PLATINUM 0.8295 0.9310 c.58C 8719. -o.75 
GOLD 0.8624 0.60it1 -c. 213 106. -0.47 
MERCURY 0.9533 0.1011 2c·. 781 59896. -o.35 
THALLIUM 1.0263 0.2982 7.704 34042. -o.43 
LE:AO 1.0467 0.3228 5. 751 3it3~7. -o.5o 
BISMUTH 1.0102 0. 3it45 /~.3~~ '+1220. -0.43 
POLCNJUH 1.0610 o. 2379 25. 30'5 60q47. -0.32 
FRANCIUM 1.6746 o.i24B 31.111 282141. 0.62 
RADIUM 1.3720 0.2897 20.51'5 llit778. 0.49 
ACTINIUM 1.1232 0.1172 4.744 14.592. 0.35 
THORIUM 1.0154 0.9~21 1C. ]Be; 2725. 0.08 
PROTACTINIUM 0.9725 0.9103 -1.127 46. -o.21 
URANIUM 0.9228 0.8621 -C.222 60. -o.47 
NEPTU~IUfll 0.9139 o. 7193 -C.234 98. -O.It5 
PLUTONIUI"+It.76 0.9809 0. 5931 8.25C 6062. -o.16 
PLUTONIUfll+5 0.9522 0.031 -C.C95 en a. -0.34 
Af'ERICIUfll 1.03it7 c.4552 892 •. 011 19705. 0.03 

\\· 
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TARLE-Y- 7 . 

SOLVENT-EUROPI~H+3 

• GORDY-THOMAS ATOMIC ATOMIC HEAT OF 
ELECTRCNEGATIVITY RADIUS VOLUME SUBLIMATION 

1.152 1o 798C 19.800 102500. 

• 
SOLUTE RADIUS ENERGY HOTT HILDEBRAND ELECTRO~EGATIVITY 

ELEMENT RATIO RATIO N\iMBER FACTOR DIFFERENCE 

HYDROGEN 0.~333 0. 5082 4.871 124561. -1.05 
ll THI UM 0.8687 0.3764 4. 52C 5034. 0.19 
BERYLLIU~ 0.6274 0.7600 10.667 36338. -0.38 
BORCN 0.5117 1. 2927 7.14E 125383. -o.87 
CARBON 0.4872 1. 6613 5.947 2691n. -1.40 
NITROGEN 0.4588 1. 1015 3.88E 3l H<i9. -1.88 
OXYGEN 0.4989 0.5809 Co624 17888. -2.31 
SODIUM 1.0628 0.252q 33. 85Cj HC51. 0.20 
MAGNESIUfl 0.8910 0.3473 It 7. 3C It 7829. -o.o8 
ALUMINUM 0.7964 0.7561 C.853 3855. -0.37 
Sl LICCN 0.1353 1. 05 76 0.67C 8297. -0.68 
PHOSPHOROUS 0.6902 o. 7346 0.747 16664. -0.95 
SULFUR 0.6952 Oo64 78 Co215 10329. -1.36 
POTASSIU~ 1.3215 0.2096 3~.25t 82577. o.:n 
CALCIUM. 1.0979 O.ltll7 51to93E 23266. Ooll 
SCANDIUI'!' 0.9127 0.8878 -1.58'5 593. -o.13 
Tl TAN IUM 0.8131 1oC995 3.297 9878. -0.34 
VANAOIUJI' 0. 7486 1.1980 5.993 34106. -o.49 
CHROMIUM 0. 7130 . 0.9268 1.02C 21t609. -1.00 
MANGANESE+5 0.7269 0.6556 0.46Cj 7577. -o. 77 
MANGANESE+7 0.6974 0.9512 1ol0C .31216. -1.09 
IRON 0.7086 0.9756 2.37~ 29425. -0.72 
COBALT 0.6963 0.9961 2.50'!: 35261. -o. 11 
NICKEL 0.6930 1.0029 2.562 36956. -0.78 
COPPER 0. 7108 0.7912 1. 4 7C 16317. -0.67 
llNC 0. 7753 o. 3034 C.25t 2117. -0.51 
GALLIUM 0.7525 0.6361 -O.lllt 87. -0.65 
GERMAN lUI'! 0.7664 0.8732 o.o11t 1371. -0.75 
ARSENIC 0.7597 0.2829 0.441 9950. -o.93 
SELENIUI'4 0.7853 0. lt820 0.104 5307. -1.31 
RUBIDIUM 1olt160 c. 1941 47.13€ 107005. o. 3l 
STRONTlUfl 1.196] 0.3522 5CJ.l71 41559. 0.17 
YTTRIUM 0.9861 0.9717 -82.42C 4. -0.03 
ll RCONI Ufl 0.8910 1o lt2 44 17.332 15318. •0619 
NIOBIUM 0.8165 l. 7073 1~.2611 46611. -0.35 
MCLYBDENUM 0.7786 1.5366 2. 277 lt8388. -0.95 
TECHNETIUM· 0.7592 1.5424 2.641 5 7079. -0.96 
RUTHENlUfl 0.7447 1.5102 2. 734 60259. -0.97 
RHODIUM 0.7481 1.2995 1o61E 42170. -1.05 
PALLAOIUI' 0.7653 0.8820 c •. 41c; 12020. -1.06 
SILVER 0.8031 0. 6613 C.OB 1403. -0.53 
CADMIUM 0.8721 c.2615 2.451t 11557. -0.43 
INDIUM 0.9266 0.5629 C.10E 2302. -0.()7 

.!J Tl N+2 0.9071 0.7024 -c. iu 54 Ito -0.50 
Tl N+lt 0.8788 0.8293 o.coc 1197. -0.68 
ANTIMCNY 0.8137 o.Ho7 c.ue 3371. -o.B3 
TCLLUR[UI' 0.9132 Oo4546 c.781 11814. -0.77 

'•f 
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TABLE-V- 8 

SOLVENT-EUROPI~M+3 

SOLUTE UD.IUS ENERGY MCHT HILDEBRAND .ELECTRO~EGATIVITY 

ELEMENT RHIO RATIO NlJMBER FACTOR DIFFEAEr.CE .. 
'·' 

CESIUM 1.5189 0.1838 44o87f 136801. 0.36 
BARIUM 1. 2436 O.lt146 3t;. ne 42990. 0.22 ca 
LANTHANUfil "1.0439 1.0049 -28.121 398. 0.03 
CERIUM+] 1.0267 1.C888 -61.42t 1e 0.03 
CERIUM+4 o.9299' 1.4146 4.85«; 9852. -0.28 
PRASEODYMIUM 1.0167 0.8692 -2'i.491 863. 0.02 
NEODYMIUM 1.0131 0.7541 149.549 2310. 0.02 
PROMETHIUM 1e0061 0.6244 945.283 4876. 0.01 
SAMARIUM 1.0022 0.4810 7E41t.01~ 9829. o.o1 
GADOLINIUM 1.001.7 0.9341 -1lf~741 134. -0.01 
TERBIUM 0.9917 0.9167 -186e274 93. ... o.o2 
OYSPRO$ IUM 0.9872 0.6946 8C.1H 2257. -o.o2 
HOLMIUM 0.9828 0.6995 33. 84Cj 19«H. -o.o1 
ERBIUM 0.9778 0.7268 4.94t 1375. -0.04 
THULIUM 0.9716 0.5688 60.69C 4417. -0.05 
YTTERB I Ufll+2 1.0781t o. 3727 5t;.47~ 23883. 0.13 
YTTERB1Ufil+3 0.9683 1.0000 -l3.te7 239. -0.06 
LUTETIUM 0.9650 0.9967 -9.}03 276. -0.06 
HAFNIUM 0.8788 1.4195 15.932 17C87o -0.21 
TANTALUM 0.815CJ 1.8224 14.53'5 54285. -o.40 
TUNGSTEN . 0.7831 1.9629. 3.981t 78616. -O.CJ2 
RHENIUM 0. 7647 1.8166 3.181 76403. -o.93 
OSMIUM 0. 7525 1.8361 'to021 84524. -0.95 
IRIDIUM 0.7547 1.5522 2. 527 59228. -1.00 
PLATINUM 0.7714 1.3171 1. 427 35959. -1.03 
GOLD 0 ·8020 o.e546 C.403 6390. -0.75 
MERCURY 0.8865 0.1430 2.805 26698. -0.63 
THALLIUM 0.9544 Oo't219 C.66l 8829. -o.71 
LEAD o.CJ733 0.4~66 0.53'5 8667. -o. 78 
BISMUTH 0.9394 0.4873 C.881t 111tl3o -o. 71 
POLONIUM O.<J867 0.3366 2.62C 22795. -0.60 
FRANCIUM 1.5573 0.1766 53.90C 146570. 0.31t 
RADIUM 1.2759 <i.it098 ItS. 784 · 48643. 0.21 
AC fiN t Li;! 1.0445 l.Olit6 •7.062 348• o.o1 
THOR.I UM 1.0000 1.3327 1. 394 2453. -0.20 
PROTACTINIUM 0.9043. 1.2878 1. 28'5 8250. -o.49 
URANIUM 0.8582 1.2195 c.nc; 10725. -o. 75 
NEPTUIIIUI'! 0.8498 1.1024 0.49C 7181. -o.n 
PLUTONIUJII+4.76 0.9121 0.8390 -c.2u 238. -0.44 
PLUTONIUJ11+5 0 .8851t. 0.8956 c.28e 3727. -0.62 
AMERICIUf' 0.9622 o. f439 C.694 2176. -0.25 
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TABLE-V- q 

SOLVENT-YTTERBIUM+] 

GOROY-THC"'~S ATIJMIC ATOMIC HEAT OF • ELECTRCNEGATIVITY RADilS VOLUME SUBLIMATION 
1.208 1.11t1C 17.980 102500 • 

• 
SOLUTE R~OIUS ENERGY MOTT HILDEBRAND ELECTRONEGATIVITY 

ELEMENT RH 10 IIA Tl 0 NliHBER FACTOR 01 FFERENCE 

HYDROGEN o.4471t 0.5082 4.644 106587. -o.99 
ll THIUM 0 .89J'2 0.3764 4.011 6880. 0.25 
BERYLLIUM 0.6479 0.7600 11.795 29394. -o.32 
BORON 0. 5281t 1.2927 7.024 107Q96. -0.81 
CARBON 0.50 32 1.6613 5.66'i 236638. -1.34 
NITROGEN o· ·" 139 1. 1015 3. 627 278832. -1.82 
OlCVGEN o.s1s2 c.5809 C.55C 65572. -2.25 
SODIUM 1.0976 0.2529 23.7'H 37715. 0.26 
"'AGNESIU"' 0.9202 0.3473 791t.102 10055. -o.o2 
ALUMINUM 0.8225 0.7561 C.ltlt1 2197. -o.31 
SILICCN 0.7593 1.0576 O.lt91 5576. -0.62 
PH OSPHOII OUS 0. 7128 0.1346 C.62C 12569. -0.89 
SULFUR o. 7180 O.flt78 0.157 7328. -1.30 
POTASSIUfll, 1. 364 7 0.2096 2'f.C9C 92036. 0.37 
CALCIUM 1.1338 0.4117 32.422 2 7617. 0.19 
SCANDIU" 0.91t26 0.1!878 -'f.251t 86. -0.07 
Tl TANIUI'l 0.8397 1.0995 3.083 6846. -0.28 
VANADIU" 0.7H1 1.1980 6.104 2 7461. -o.43 
CHROMIUM 0.1364 0.9268 0.884 1 92 88. -0.94 
MANGANESE+5 0.7507 o.t:S56 c. 33~ 5103. -o. 11 
MANGANESE+7 0.7203 0.9S12 0.961! 24CI11. -1.03 
IRCN 0.7318 0.9756 2.20C 2 31t21t. -o.66 
COBALT o .71 1H 0.9961 2. 333 2 8470. -o. 11 
NICKEL 0.7157 1.0029 2. 392 29942. -o. 72 
COPPER 0.7341 c. 7912 1.282 12267. -0.61 
ll NC 0.8007 0.3034 0.604 4039. -0.45 
GAlliUM 0.1771 O.f361 -C.145 22. -0.59 
GERMANIU"' 0.791'5 0 .1!732 -0.065 478. -o.69 
ARSENIC 0. 7846. 0.2829 0.634 12302. -0.87 
SELt:NlU"' 0.8110 0.4820 c.nc 1351. -1.25 
RUBIDIUfol 1.4624 0.1941 37. 68t 118882. 0.37 
STRONTIUM 1.2355 0. 3522 H. au 47135. 0.23 
YTTRIUM 1o0181t o.9H7 -45.875 176. o.o1 
llRCONIU"' 0.9202 1.421t4 25.09( 11273. -o.n 
Nl ll61.UI'i 0.8432 1. 7073 18.911 3831'5 •. -o.29 
MOLYBDENUM 0.8041 1.~366 2.112 3'f943. -0.89 
TECHNETIUM o. 7840 1.5424 2.474 4 7601. -0.90 
RUTHENIU,. 0. 7691 1.5102 2. 56t CjQ403. -0.91 
RHODIUM 0.1725 1.2995 1."t67 34488. -0.99 
PALLADI U,. 0.7904 0.8820 c. 323 8664. -1.00 
SILVER 0.8300 c. 6613 -C.;13C 527. -0.47 
CADMIUM 0.9006 0.21'>15 4.024 14033. -0.37 
INDIUM 0.9569 0.5629 0.297 3761. -0.61 

.). TIN+2 0.9368 0.7024 o.o4t 1401. -o.44 
TIN+4 0.907S 0.8293 c.14C 2442. -0.62 
ANTIHCNY 0.9024 0.6107 c.2ee 5151. -o. 11 

· TEllURIUfol 0 .9id1 0.4546 1. 167 14832. -0.71 ..... 
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SOLUTE RADIUS 
ELEMENT RHIO 

CESIUI'I 1.5686 
8AMIUM 1.2843 
LANTHANU .. 1o0781 
CERIUM+3 1.0603. 
CERIUH+4 0.9604 
PRASEODYMIUM 1.0500 
NEODYMIUM 1.0465 
PROMETHIUM 1.0391 
SAMARIUM 1.Q350 
EUROPIUM+2 1.1723 
EUROPIUM+3 1.0327 
GADOLINIUM 1.031t5 
TERBIUM 1.0241 
DYSPROSIUM 1.0195 
HOLMIUM 1.0149 
ERBIUM 1.0098 
THUll UM 1.0034 
LUTETIUM 0.9966 
HAFNIUM 0.9075 
TANTALUM 0.8426 
TUNGSTEN . 0.8087 
RHENIUM 0.7898 
OSMIUM 0.7771 
IRIDIUM 0.7794 
PLATINUM 0.7967 
GOLD 0.8283 
MERCURY 0.9156 
THALLIUM 0.9856 
LEAD 1.0052 
BISMUTH 0.9701 
POLCNIUM 1.0190 
FRANCIUM 1.6083 
RADIUM 1o 3176 
ACTINIUM 1.0787 
THORIUM 1.0327 
PROTACTINIUM 0.9339 
URANIUM 0.8863 
NEPTUPIIUII' 0.8777 
PLUTONIUM+4o76 0.9420 
PLUTCNIU11'+5 0.9144 
AMERICIUII' 0.9937 
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TABLE-v- 1C 

SOLVENT-YTTERBIUH+3 

ENERGY HOTT HILDEBRAND 
RATIO N\JMBER FACTOR 

0.1838 31. 362 151131. 
0.4146 2 7 .·202 496 n. 
1.0049 o. 35Cf 1261. 
1.C888 -5.837 220. 
1.1t146 4. 817 6734. 
o. 8692 5. 53C 1968. 
o. 7541 21.563 3'H5. 
o.t:241t 53.01~ 7013. 
0.4.810 1211. 822 12617. 
0.4146 26 .• 04l: 32415. 
1.0000 -13.187 239. 
0.9341 -8.92e 718. 
0.9167 -1!5.727 612. 
0.6946 110.571 3803. 
0.6995 l7C. 51C 3457. 
0. 7268 21t11. 891 2638. 
0.568B 3522.931 6391. 
0.9967 -8ot:.ee7 1. 
1.4195 21. nc 12769. 
1.8224 1t:.29l: 45146. 
1.4f629 3. 82l: 66754. 
1o8166 3.62~ 64756. 
1o 8361 3. 85E 71979. 
1.5522 2. 361 49499. 
1.3171 1. 27t; 29065. 
0.8'546 <:.264 4113. 
c. 14 30· 3.817 299'H• 
0.4219 1. OH 11349. 
c. 4566 C.835 11230. 
0.4873 1. 352 14447. 
c. 3366 3. 78C . 267~5· 
0. 1766 lt4.144 162441. 
0.4098 33.062 55952. 
1.0146 -c.o51 1173. 
1. 3327 -0.232 .1084. 

. 1.2878 C.995 5474. 
1.2195 0.572 7506. 
1.1024 o. 334 4672. 
0.8390 -c. 354 o. 
0.8956 c. 121 2071. 
0.6439 2 •. 90:! 3660. 

ELECTRO~EGATIVITY 
Dl FFERENCE 

0.42 
0.28 
0.09 
0.09 

-o.22 
o.o8 
0.07 
o.o1 
0.06 
0.23 
0.06 
o.o5 
0.04 
o.o3 
0.02 
0.02 
o.o1 

-0.01 
-o.15 
-o.34 
-o.86 
-o.87 

. -o.89 
-o.94 
-o.97 
-o.69 
-o.57 
-o.65 
-o.72 
-o.65 
-0.54 
0.40 
0.27 
0.13 

-o.14 
-o.43 
-o.69 
-o.67 
-0.38 
-o.56 
-o.19 

• ,_~ 

(. 
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TABlE•V- 11 

SOLVENT-Pl~TONIUM+4e76 

GOROY-THOtUS ATOMIC ATOMIC HEAT OF • ELECTRBNEGATIVITY IUD IUS VOLUME SUB lH!A Tl ON 
1.590 1.6400 u.oJa 86000. 

~~ 

SlRUTE UDIUS ENERGY MO TT HILDEBRAND ELECTRO~EGATIVITY 
ELE~ENT RIITIO RATIO NUMBER FACTOR DIFFERENCE 

HYORIJGEN 0.4750 0.6057 1C. 384 90295. -o.61 
LITHIUM 0.9524 0.4486 0.55~ 6308. 0.63 
8ERYLLIUIU 0.6878 0.9058 292.351 25462. 0.06 
BORON 0.5610 1.51t07 21.64t 9)487. -o.43 
CARBON o.5H1 1.9872 9. 524 203599. -o.96 
NITROGEN 0.5030 1.3128 4. 933 2J7C87. -1.44 
OXYGEN 0.5470 0.692) 0.679 55912. -1.81 
SOOIU~ 1.1652 c. 3014 3.6C9 :n2n. 0.64 
~AGNES lUI' 0.9768 o.u~to 2.681i 9230. 0.36 
AlU~INUM 0.8732 0.9012 t .lt5 4 1921. 0.07 
SlllCCN 0.8061 1.2605 2.8H 4956. -o.24 . 
PHOSPHOIIIJUS 0.7567 0.8756 1. 62@ 1 C959. -0.51 

. SUlFUR 0.7622 0.7121 C.26t 6371. -o.92 
POTASSIU~ 1.1t488 0.2498 6. 701i 88223. 0.75 
CAlCIUM 1.2037 0.4907 3. 30@ 25971. 0.57 
SCANDIUM 1.0006 1.0581 -o. so1 69. 0.31 
Tl TANIU~ 0.8915 1.3105 21.248 6092. 0.10 
VANADIUM 0.8207 1. 42 79 399. 132 24237. -o.o5 
CHIIBMIUJIIl 0.7817 1.1047 2.173 16910. -0.56 
MANGANESE+5 0. 7970 0.7814 1o29t lt446. -0.33 
MANGANESE+7 0.7646 1.1337 z.uc 21852. -o.65 
I ROlli 0. 7168 1.1628 1C.69c; 20535. -o.2e 
COBAlT 0.1614 1.1872 9e'tltli 24920. -o.33 
"'lCKEl 0.7598 1.1953 CJ.381 26198. -o.]4 
CllPPER 0. 7793 0.9430 1. 811 10728. -o.21 
ZINC o.85oo o. 3616 21.82CJ 3659. -0.07 
GAlliUM 0.8250 0.1581 -1. 14(j 24. -o.21 
GERMANIUJI Oo81t02 1.0407 -0.352 412. -0.31 
ARSENIC 0.8329 C.H72 1. 815 11240. -o.49 
SElENIUM 0.8610 0 .. !Hit4 c. 122 61UZ. -o.e7 
RUBIDIUM 1.5524 0•2H4 e. 15 t 114709. 0.75 
STRCNTIU!d 1. 3116 0.4198 5.142 45316. 0.61 
YTTRIUM 1.0811 1.1581 -c.25e 177. 0.41 
liRCllNIUI' 0.9768 1e6971 t.19Cj 10127. 0.25 
NIOI,IIVM o.RCJ'il 2.0349 117.011 J42'.i9.o o.u11 
follllYBDENUM 0.8537 1. 83llt 5. 712 351t53. -0.51 
TECHNETIUM 0.8323 1.8384 6.56~ lt2127. -0.52 
RUTHENIUI" o.8165 1.8000 t.68Cj 41t518. -0.53 
RHODIUM 0.8201 1o51t88 3.41C 3041t9. -o.61 
PALLAOIUI' 0.8390 1.0512 C.72t 7627. -0.62 
SILVER 0 .R811 o. 7953 -3.;972 450. -o.o9 
CADMIUM 0.9561 Oo 3116 504C.359 12815. o.o1 
1 NOIUM 1.0159 0.6709 1. esc; 3497. -o.23 

j TIN+2 0.991t5 0.8312 'l.51tt 1121. -0.06 
ll N+4 0.9614 0.9884 c. 843 2311. -0.24 
ANTIMCNY 0.9579 o. 7279 1.031 4810. -o.39 
fEllURIVP' 1.0012 0.~419 5.0H 13832. -o.33 

~· 
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TASLE-Y.;. 12 

SOLVENT-PLU10NIUM+4.76 

SCRUTE UCIUS ENERGY MOTT HILDEBRAND ELECTRO~EGATIVITY 
ELEMENT UT 10 RATIO NUMBER FACTDR DIFFERENCE 

-~ 
CESIUM 1.6652 C.2191 'i•89-; 147291. o.8o 
BAIHUM 1.3634 0.4942 4.591 47370. 0.66 

~i) 
.LANTHANUM 1.1445 1. 1977 C.004 1211. 0.47 
CERIUM+ 3 1.1256 1.2977 -C.193 221. 0.47 
CE Rl UM+4 1o0195 1.6860 e.25C 6062. 0.16 
PRASEDDYMIUM 1.1146 1.0359 c.1H 1869. 0.46 
NEODYMIU"' 1 o1110 0.8988 C.52C 3687. 0.46 
PROI"ETHIUM 1. 10 30 0.7442 1. 145 6565. 0.45 
SA,..ARIUM 1.0988 0.5733 2. 31 ~ 11762. 0.45 
EURCPIUM+2 1.2445 c. 4942 3.42e 306C5. 0.61 
EUROPIUj11+3 1.0963 1.1919 -C.2H 238. 0.44 
GADOLINIUM 1o0982 1.1134 -c. 111 692. 0.43 
TERBIUM 1.0872 1.0926 -0.14E 59 b. 0.42 
DYSPROSIUM 1.0823 0.8279 C.601 3569. 0.41 
HCL .. IUM 1.0774 0.8337 c. 54C 321t5. 0.41 
ERBIU"' 1.0720 0.8663 C.353 2481. Oo40 
THULIUM 1.0652 0.6779 1.15e 5957. 0.39 
YTTERBIU1"+2 1.1823· O.ltlt42 3. 361 261t17. 0.57 
YTTERBIUfol+3 1.0616 1.1919 -c. 354 o. 0.38 
LUTETIUM 1o0579 1.1879 -0.37( o. 0.37 
HAFNIUM . 0 .9631t. 1. 6919 8.415 11458. 0.23 
TANTALUjll 0.8945 2.1721 106C.402 40317. 0.04 
TU~GSTEN 0.8585 2. 3395 1C.94Cil 59362. -0.48 
RHENIUM 0.8384 2.1651 1C.15~ 571t07. -0.49 
OSMIUM 0.8250 2.1884 1C. 422 63700. -o.51 
IRIDIUM 0.8274 1.8500 5.89( 43789. -0.56 
PLATINUM 0.8457 1.5698 3.o5e 2 511t2. -o.59 
GOLO 0.8793 1.0186 1.097 3622. -0.31 
jiiERCURY 0.9720 0.1105 31olt92 27408. -o.19 
THALLIUjll lo0463 0. 5028 5.541t 10512 •. -0.27 
LEAD 1oU61l 0.~442 3o46f 101t3Zo ... 0.34 
BISMUTH 1.0299 0. 5808 1. 322 13501. -0.27 
PCLCNIUM 1.0811 0.4012 ltC.38-; 25035. -0.16 
FRANCIUM 1.7073 0.2105 llo17C. 157910. 0.78 
RAOIUP" l· 3988 C.lt881t 5.36-; 53499. 0.65 
ACTINIUM 1o11t51 1.2093 -0.011 1128. 0.51 
THORiUM 1.0963 lo581:11t -c. n.t 963. o.H 
PROUCTINIUM 0.9915 1.5349 64.1t6~ lt908. -o.o5 
URANIUM 0.9409 1.1t535 2.48«; 6709. -0.31 
NE PTU~ I Ufol 0 .931_7 1. 3140 1o 531 lt161. -o.29 
AjiiERICIUjll 1.0549 0. 7671t 2.67-; 3423. 0.19 
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