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The i <iil<i Iimi of I an t h a w  by itriow anions and weak aelds was 
investigated by nheenrlnc the light absorption of the eerplex forbad 
with thenoyltriflueraoeton* (TTA). Thia specie* showed tha proper- 
tiaa needed far a satisfactory epectrophotoaetric aethed of aaaljaie.

la candor to da to mine tha equilibria* oonatacte for the eoopiaaa- 
lag reaction*, tha infotm spectra of TTA aad ita oaolata loo ware 
cheeked aad tha add dtkeociatloa constant far TTa redetsral nsri.
Tha experimental miua, KJfcg • 2.96 a 1XT7, was fooad to dlaagraa
with tha aeaataat reported preeieuelyi ^96 * 4*7 * » " 7 *

#

Tha aalar ext loot loo coefficient for tha laathami TTA complex
ion was aaaaoril aad than wood to determine tha ooaooatratioo of tha 
eorplex la tha w i o o a  solutions, Tha w-plaTlng constant was studied 
aa a function of tenporeture at aa ionic strength of unity.

toatata-aoatic aold buffer* a m  mood to fix tha hydrogon iaa 
oonoaatratioa ia aaot experiments. Aoatato ian was fouud to ooapion 
Uathai— n loo partially under tha condition* need aad tha eqnili brine 
ooaotant far tha raaotioa aaa investigated aa a function of teapev*~

ooaplax aa tha lonthonun ooooentra'ion wee diainiahod by tha added 
niwpl ariag s«ent. Ia this way valaoe of ooaploxlM ooaotoato for GT, 
■O3", SC^“, Cloy*, aoatato, succinate, tartrate, phthallato, lactate

*
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v n a x c T i m
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Tte otadgr of laatteaaa ooaplor-loa fo rm  tie*  «ui «d ortate»* aa aa 

oxm^lary eJd la  tho t r m tm e t  of tte  atea la try of o tte r  tr lp o o i^ im  

Im p . Tbo a tra l ~*rj of t t e  plao-throo loot hi om l a  t e U  te typiool 

• f  t te  ntioal i t r j  of t t e  t r i - f M l t l a  1mm of both t t e  raro oorth %nd 

aortlaldo oloaoato u  wall u  t t e  o t te r  ao talo  ia  t t e  ooaw a i m  u  

t e t t e H ,  ta  t te  periodic U t e .  To a loooor ex tan t, lea ie  e«pl«K 

fo rm tim  tap n r l e u  o tte r  plmo-throo m to  111c loao o teuld bo o iaa la r .

Tte apecrtrepteteaetrie aotted  of aaalpola » »  weed u  a a o r m iw t  

n w  of Ii—filoi 1m fe rm tio a . Tte cteloo of a onafil orlop oaNrt anwo 

m  Tin**rf bp t t e  roqmlroaotito of t t e  ao tted  of aaalpolot t t e  anap lea  > 

loa aaot tern  aa a teo rp tloc  apoc t r oa  w ithia t t e  U n ite  of t t e  aqalpm at 

w o d | t t e  Qte|i1or1^ oabotaao* a ten Id bam ao ateorp tioa apeetnm , or

ow  eoff ie iaaU p  Alfforoat fm  that of tte nô l  w im ta  permit tte
*

»

4
.■

*

,

w ill

of TTA aad of t t e  aald 

fo r t t e  n a k  acid f a n  of

, TTA), plao t t e

U-tn-to



t  w ith tba e x tra c tio n  t e c h n i q u e fo r o sag  3 ox-1 an and s a l t  

M e ta llic  I mmi , and* th i s  choloo ooom the Most

t r i e  a n a ly s is  «* th s feuffsrod ax p o rin e n ta l 

t i e s  o f tho lan tb aoMo aha la  to  cow plsx-ie* 

th i s  and tho Hydrofoo loo ccn osMtm tlo M , an ogM lU brl 

i ta a t  Mas aa lcu ia to d  fo r  tb s  ro o c tlo n :

tiOMS (STS tho

lM*3 ♦ m rn La*** ♦ I*
.  » (I«I**)(B *)
** '  (tT'^Tont)

Too so lu tio n s  wore thou p repared , which tssro 

oao contained  a aoMplexinf n d o 'a n w  A. I f  A oeMpl 

lanthaucruB ion  to  « d e te c ta b le  e x te n t ,  tho froo  1 

tlcfn dropped and a  oorro speeding doefoaso la  tho 

oos y l oa - lo n  ab so rp tio n  was obse r ved . Tho d lf f  

so rp tio n  o f tho blank and tho sanplo m  thou a 

o f e ■aplsxlng by A. Za oaklng tho c a lc u la t io n , I t  

n p p lj osrrecticM * to  tho blank to  allow  for tho 

wood up ip o sn p lsx la f  by A and to  e e r r e s t  for any 

twesn tho too  so lu tio n s ,

▼artoas Inorganic and e rg an is  anions

U

tho plos

ion

In a r id ity  be-

insostigntod in  th in

fo r  tho  In d iv id u a l Inn

lo w -iso  fo m n tio n *  wore oalem latod , S poo tropho toao trls

of all saint l ino n t  25*C and ono ar

Ion*

lonno •

ao*c.

wna N l s t i i

a t 40*C and a t  a

(3)
» i t io  acid CM) In bnfforlng tho

i t  ion) oqmilitarli th is

y-ni-n
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#p m e i rophoto n a tr le  data snqnisnd far tha aa lou laticn  o f tha acid d ia -  

• M i t t l d  ia$ ooaplaxing oocurtanta.

The in i t i a l  mxrrmj « b m t i a n a  an tha apsatra of tha aha 1* tin* 

• f m t ,  tha abala ta lan , and tha lantlrm i  nhalata aa^plaga-ian wart mho

Iwilwdlag a l l  data oaad la  a a la u la tla f  tha soriana ooaatasta raportad la  

th ia  work, wara than aula aalag tha Banians Mrtal XV Spactroptootaaatar.
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rwtmr to the total of all •pwlti pro sort, l.a. CPrA)«(HK)*flr)*(Lar~),
«bU« *HK* la uood to <W«-g—  to only tho portloa of tfao total TTA
prooont ao a mmk melA, U .  C*K) - (TTA) - (r) - UaT~),

«  la
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aaolyo is o f tho bonaoBO Zb th la  ooloont, tho aeoty 1-thlofhooo

aboorptioo dooe not ia torforo with tho TTA i l i H | t i a B ( olaoo tho aaxrtaa 

o f tho lo t  tor ham boos arm * to  longor m m loagth a , u  m w  la  r ifu r t  4 .  

Tho opt ctrofhotofootr toalljr obtaieod TTA ooncon tr o t  loot la  tho bonoono

aqaaom  pfaaoo » t o q u ilib r im  with tho orputlo  phaoo, by tho propor uoo 

of tho d irtribw tion  oooffle lo a t  (4^for tho TTA ocoooatrotioo iaoolood.

Tblo sothod of aaalyala §om < p — (I to  hot to r  thoa oas porooot with 

tho m ig h t ooaooatratioa* oad tho aqaomo opoctropbotoaotric am ly olo

taklac lBto owaoldorotlon tho docroaood dlsoooUttaa o f M with l i o n i h g  

pB, popo a mlno for tho rato oonotaat o f (4.5 to 4 .5) * 10~T him.*1.

aqooooo TTA otoofc oolxitloao wood la  th is  (warr ant r t w t o A, a  ttrw t ardor 

ra to  ooootoat of (4«4 to  9 . ^  x 1XT7 a la ." 1 m o obtaiaad. lflqr thoxo

% l4~ nl-fs
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3M M i 0 TUB •2120 10030

299

to n 7270 .2810 22220

"m m  m

299 M k _ _ ...
301 •6230 7220 — —

— J i M 7S10 — —

— .7000 7850 •7030 10130

300 0 3 0 4 7230 • M t•TTT9 9900

299 7230

mmm

7930
ncrroftn

12020

lOOOBsTO

m 7140 12000

120(121} 6790

^ 2 a .  *

1 0 U 37 0 .06 —

2 0 0 3 7 1 .0 —

J 2.906 0.011 0 0 0 5

4 2.306 0 0 5 ^ 0 2 0 3

3 0 0 4 0 .0 0 0 2 6 6

6 0.3644 2 0 2 —

7 0 0 4 5 5 0 .0 2 —

2 0 O 2K7 0.238 •a.

----- .0060

106 *3095

106

\

10-63 U a  0.001  |  K 204 ) -----

I l* f  «»K Am , JK2) 2373 (la  0033  g  K l)  ----
Qrr, 008 .196  (laO.OI g  HCl) 100

|M  .0095tva W4w

w 0 k r n m r n
111 o p tic a l  4

WalaM tw m  ftgmem 36 la  B O -63 .
•Id, partially  hydrolyaad, iqsMM TTA 
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2.J8 H (tb s ion ic  strength » i  nppr TOlwsteiy oqm l to  tbs f t , eonow tr*- 

t ie n  in  tbeoe so lu tio n * ), and spoetrephotenetric it issr is t  1 —  ia r t  nads 

i t  33ao£ Md 3A7Q&. An t i r n t  in  absorption with I w m a i m  a c id it ie s

rapid t e n M i  la  abs orp tion  o f  tbs so lu tio n s a c id if ie d  by perchloric  

•a id  with roopoet to  t booo a c id if ie d  with hydrochloric acid nay bo d w  

to  the larger a c t iv ity  e f f e c t  o f  perchlorates seer ch lo r id es. f t r r ^

tbe absorption with 1nnr— o1 if  a c id ity  a t tho two HI naxina, as w e ll .

This phsn— non expla in s  tbs varia tion  in  tb s nolar ex tin ctio n  ooef-  

f i s i s a t a  o f KK, ta b u la te  in  Table 1 ,  reported by authors nsotionsd end 

tbs on lens calcu lated  in  th is  paper. Zebrooki offered  the p o s s ib i l i ty

explanation o f  th is  o f f s e t .

A further deviation  In onion' ited nolar ex tin ctio n  co e ff ic ien t*  

o f  ®  one noted shoe a o id if le d  TEA w m rtm m-■■ ■ ^ -—  -  — — w- <M w  m m i h m w  e i^e^w ie ^ ^ spo b s o s h o s sm  ̂ w e s n e  w n s p  s i s s a f e e t s w

u-in-i?
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sladlarly acidified, w l t - f m ,  aqueous TTA stock solutieas, Another

•arias of aqasoas TTA stack eelatioas m s  aada sea solar la sadlm par* 

chlorate aad acid If lad ta varying degrees with perchloric said, The

-m-

optical danaltlaa aad weight aaoaaatratlaa of TTA, appear as tha uppar

oorms la flfare 5. Oaoa were, tha akaarptiaa taaraasad wltk laaraaslac 
acidity, Tbs data takas free tbs cartes of salatlsas oaad ta iamstl-

tba salt affect aad tbs affect of acidity art additive. Tbaaa aa 

ractad values appear as tba platted palate saaaactad by hart sent si

U’H1-XS
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la light absorption at tha anolata-loo 

H a  rata oacpTaaaioe for

4-iCi_ . kOT) . f(«T)

k>f(ar) - 3.5 s 
k>r(or) • 3.3 a

* at pB«6.

A
of

iaA|
dlroatlj lata 1 1  M S ,

Am
!•

tion fioan^ Ia that la
aoalata Ion la

itlon to

A ,  nfeioh nonU

•olid T O  la Alasalami

acidic,

of tha hydrato to

Initial
tlna of tha

af 1 
Ion raqnlrod far

of tha TTA

a pH - 8.2, asaantially all 
fh* aeldifloation of aa aliqpot

M U-//T-U



of the w y r l — rial eo lation  M to d  the hythrelrele rram m  and aoeoor tod 

a l l  TTi prevent to  the a e i i  f o e ,  HI. The d e te r* m ite *  of the « M M - 

trm tiea o f K  In th lo  aeiA ifled  eliqxwt r»ee the to ta l  TTi eonoOntretloa 

lo  the eaqporlaaotal natation  a t  the tto o  of oo iiifS oe tloo . The absorp

tio n  of one of the h rd ro lje le  p rn tac te , i-oeotyl-th lophene*, ofclofc lo

of TTi in  heneewe lo roforoiuood in flfore 6.

H  TTi d is tr ib u tio n  ooofflo lont (T T i^ v a n e  •  40 mm o»o4

to  oozTOot th e  TTi ootioootrmtloo lo  the boiaono phaee fo r ooo-ostroototf 

TTi. Thie oorrooted TTi ooooootretloo lo  than equal to  the ooaoootrotlon 

of —e la te loo a t  the tlo e  o f a e ld lf  le n t ion .

U-H 7-37
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i
at tba t ia a  of a o lA lf lo a t lo a . j

»  tTpl .̂ a.j ax* *r m ost prooooooc la  taa To llo v ln f  aaaMMTt A ooJwtlow 

(1) m »  prrparad a t  a m ff ie ia n t ly  hi*h pB to aawtraUao aaaar.tlm U jr 100$ 

of tha * 'A 4  f« m  o f  K ,  la ir ia g  ooOjr onolata t a  aa a * l* n ifia a n tly

aboorblaf apoalaa. Tho a o a tra lla a tlo a  of RX was appraaobod la  two vajrat 

f l r o t ,  tha d lM o lv tlaa  of aolid TTA la  0*1 I  f e d ,  and rrrtrw llr. tho



TABLE 2

■

—

err*
J i M" *

2 m .  
®jv iq 1

,0 r)
JW1

frrrlatlaa 
trm  i n

f.53 10.T5 0002 21,550 _y>

M i il t05 0.7705 21,500 ♦50

5.555 1005 M B 21040 -110

M Ji 145 1.4*9 21,600 ♦50

m s i «.50 i ,669 21,650 ♦100

205  * H*4

TTA
) -----. in

A# m 4t.«M#
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-23-
tuents added to aeefc solution* Heine these data, tha acid dissociation 
equilibrium cone taut for HE wee detern3ned at as ionic strength «f 
unity. The aethod of calculation la presented is detail la tppeadij;
III. The resulting Ê  valess for the solatia*** ende up 3e ionic strength

«

with lithine perchlorate and llthlue chloride, were considerably larger
than the valuer far the sodlcn perchlorate and aodlcn chloride aolatior *! 
The acid diesociatS on oenetaat, obtained for BE In a aodica perchlorate
eolntlon of nalt Ionic strength, was nearly fifteen percent lower than
the paperiocaljr reported vales ̂ for BE at sere ionic strength
ft£ • 6*7 x ICT7). Oorreotlon of fron p. • 1 to p • 0 should decrease

*

seelatlon constant data and aaleclated value* are presented la Table 4.
The ionic strength effect open the sold dieeeelatlcn eensteet for 

BE was incest!gated la an sttewpt te deternine the validity of tho 
previously reported Ê  awn tinned above, and te deck U» Ionic strength

aIa line of lefoarwatlon oe the sold dissociation constant ef a retie acid
fg§la 11thlaw parehlesete aad sodian perchlorate aedln, the date' 

reported for lithiiw chloride aad sedlwa ohlorlde solution* were used 
te dot oral iw the hydrogen lee eeeeentratlowe ef the espsrt>**ntal so lo
tions. The aaeuaptiae ef eqmJ, dissociation of the bwffar acid la

e

ahlorlds aad parchlorate sciaticas nay latredeec aa appreciable error la 
all the ooao— tratloe sgdlilrUB constants, hows tot it was considered 
te be a far hettar approadas tlon thaa te esc the hydrogen ion seneen 
tratians obtained fron tba obaarvod pfi readings.
bk literature search, la aa attempt te noover sufficient activity data
an tbs Ba* aad Li* ions, dlaeleeed ae Laforeatl- a di 1 nh would perait 
the exp] cast Ion ef this phwenwsiwn on aa activity basis aloes. This 
absorption increase will be dieeueeod later la this paper.

)i.nn-3i
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. ^ K  16 .a* i4 a *
< *

14.6*

v>’ r .  U . U .  

16.7» 17.6

.OK 2.39 2.395

.133 2.90

.236 3.00

.289 3.12 3.14

.339 • 3 0 0

.940 3.22 3 0 2

.949 3.22

•THL J.16

.994 • 3.12 3.12

1.00 a.9« 2.90 2.90 2.90 3j01 1.03 304

2.399 2.34

2.94 2.00

3.14 3.10

3 0 0 3.14

3.24 3 0 2

3.30 3.30

3 0 0 3 0 0

309 3.26

3.14 3.23

3 0 0 3.12

’
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Arid 1daaaala tlaa  Ooaaitaat Data* fa r  H  a t  fterlaM 2m . (23*c)

H ^ t gjS-i (I“ )
6I  X ID

OB)
J  * 1C*

( T )
I  X ID5 X 107

1 0.361 0*255
* % ...

7.21 4.17 2*48 4 0 5

1* 0.030 \ 0*551 0*295 6 .*? 4.27 2*40 4.01

« 0.236 C.S60 0.260 7.07 4.17 3 0 4 5*45

3 0.545 0.513 0.217 7.21 4.17 3 0 * 5 0 6

4 0.751 0.590 0*272 7.50 4.17 3 0 9 5.04

5 1.00 0.599 0.277 7.40 4.17 3.06 5 0 3

4 OjOJD C.540 0.255 4*48 4.14 2*48 3.90

7 0.133 0.366 0.257 4 . n 4.14 2.94 I M

• 0.339 0*952 0*241 6.06 4.14
O'*

3.24 5.37

t 0030 0.550 0.253 7.00 4 0 9 2*40 4.11

10 0 * % 0.954 0.257 7 0 5 4.09 3 0 4 5 0 0

u 0*345 0*500 0JH4 7*45 4J09 3*88 5.99

12 0*732 0 3 0 9 0*269 7.55 4 0 8 3 0 5 6 0 8

13 1*00 O j t o t oom 7*80 4J08 3 0 8 5 0 7

% j m  idd* aad 0.03 §  Ida Itf^sr m i l  laadn jtraxgtfc adjoatad d t l  iaClO^. 
Ha da la tad aptiaal d u a l tlaa fcam  I m  a w i d a i  far a r il  H u d .

*



o f f  a e t . I t

o p tia a l  danalty

1dared probable that tha  n rU t'o  of I j  w ith ion ic  

a l a i l a r  to  th a t o f a o c tle  a c id .

i t !  an, cad a a rta b le  lead* *tra*wrth one p re p a r 'd  and th i

ubaar f d  a t  tha  a o o l a t e - i f  —r la n a . Frea tho  

f ta d  fo r  I n r o a d  abeor p t lo a , th i

Tb a f  and 1  eonooatratinne
in  th a  no f a r  previous 2 j

r ia l  la r  la

in  Table 4 fa r  tb 

• 4 p lo t  at th a  m H  d la o o e ia tle o  

s tren g th  la  pr oo f  t ad in  F igaro  7 . Tha oaron la  

and p o o ltlo n  of l i e  arloa to  a  • l a i l a r  p lo t  fo r

itio u  to  f r a

F igm o 7 la not possible. However, if i t  la aaanaad th a t  a t  I f  l ml?

The d a ta  a t

f. -  0 .050  aara  

a r id  to  glwa a -  2 .76 X 1CT7 a t .  This

la  la m  than h a lf  tha  oalaa

*1 W  ------- ™ s

l t a  t eapot*  to re  a a r l a t lm  la  probably 

to ro o ra lm to  tha AH and 4S m im e  far  

r l f  of tha o a r rm t in to m a t  in  TTA aa a 

io a  to o l f a r  a a ta l  a a p a ra tlo m .

io n im U o a (3) 

.  I t

d la o a a la tio n  re a c t io n , l a

Tha solatia® * a t  aa Ion ia

u-/n-jy
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acid dlaaoelatlee teMtut, wr« rb«m! «t 4C*C tad 16.7*0, a« wll 
aa at 25*0. Tha 1“ and IX oooaaatratloaa ware dataraiaad a* bafora.
Tba V* ooaaaatamtioaa war* aaloalatad as lag tha data of Hamad arU 
Hiokay' \  aerractad free aolaJ to aalar oonaaatnti aa. Tba axrTl- 
■ratal data and tba aalaulatad mines ara tabulated la Tibia 5. X plat 
of tba t i  T atar# affaat aa la abom In Figure 8, Fraa tba alopa* 
of tba aa— rlaaatal euroa at 25*0, AH29* • 8.5 boal./aol. was obtainad 
far tba raaetloas

IX • I* ♦ r*
A mlea of X̂ 98 - S.?5 x ICT7 oorraspooda ta AF29® • i.5 baal./aol.. 
Oonaaquantly, AS29® la aprruxiaataly art a * .

Zabroakl ̂  aaaaarad tba taaperatura dapandsnaa of tha pi! of balf- 
aantraliaad aquae—  TTA aolatioaa aad reported A*29® * 10.4t0.5 boal./ml. 
and AS298 - *6.7 i 1.6 a.a. for tba ioniaatioa raaetloa. 3»hroakl*a 
■aa—  -aaiaata for tba aaid dlaaocUtioc coo*tact of TTA wara — da aa 
acOatloaa aboaa iaale rtraagth was approxlantaljr .01 aolar. Although 
tbara weald ba a ■aarnraabla dUot oa affaet oc tba mlaa of tba boat of 
dlaaaalaUae, It doaa not aaaa probabla that It oould ba aaarly so largo 
aa tba dlffaranoa batman bla mlaa aad tba mlaa raportad la tbia papar. 
Z-abroakl praparad bla aalatloaa by uixlag sodioa hydroxide aad TTA 
ao lot ice* togatbar aad aaataring tba pi. It la poaalbla that tbara waa 
appraalabla daaoapoeltiou af tba TTA during tba alxtig aad that tbia 
aaeoaat* tm tba dlenrrepanoy batman tba tea set# of raaulta.

Platt lag (-4.578 lag K) m m  (lA) glme a quick 
grmpfciaal analysis of tba obaarmd data far 41 _ wblob la aqual to tba 
alopa of a tangant to tba manrm at tba tnaparetore of lataraat.

win-3i
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T&KJE 5

Acid D i* * o c U U «  Gaowtaat Data* fa r  BX i t  fa riaaa  Taapara ta raa . ^  -  1 .0 0 ).

T*e
4^1

*
•5*1
Blank

< o

B *  ID6
(BK)

U *  io 4
( I 4)
B X m5

H  7
a ID

1 14.7 Mfi .253 5.17 4.193 2.98 3.48

1 23.0 .599 .277 7.40 4.17 .3 .04 5.43

1 40.0 .917 .313 1 4 0 7 4.10 3.12 11.0

2 14.7 046 .252 5.12 4 0 1 2.98 3.71

2 25.0 .405 •274 7 .  tD 4.08 3.08 5.87

2 40.0 .too .312 13.62 4.02 3.12 10.4

*0 .0 3  Jf BaAa tad 0.03 jf HAe bwffar w d ; imin r tra a fth  adjusted with InClO^. 

*fa h a ltie d  ap tlea l d m i t l u  have baan w m e U d  fa r m i l  M ask.
0

si^aHMtf^WPWWWTOWWW B ^ ^  «S # ' i j i l l'll t .  j  .l.l1.iff.Iil'11. "  n .sSf*4*&&:
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■s* of noot
•JIp

acids ha- ham shown to be -2P*5 e.m.^'^, 

This ealm io not necessarily expected for TTA, slnea the d!s oelat'oa 

react oa i enrol res the loo* of a solac lo of water froa the ter to--h /drat#

fora ae well ae the ioaiaatioa of *ba weal acid. However the loss of 

a aoleevle of eater of hrdbretioa would be expected to eoatribute only 

about *5 e.a. to the leal aatioa roaetloa. Therefore the entropy obange 

^peara te be roughly 15 entropy mite aore poeltlea thae predieted.

It le to be acted that lefasroekl*• ealaa la eeea acre positive 

that found here. Re plaaelble MplaoRtico fer this 

be offered at thle tiaa. #  ,
llthiua rerohlerate

the experinsets fear determining the diaeoeiatioa eonetaat of HR, the 

optieal absorption waa ooaeidorably increased at 33dot. The experi- 

aentel date are plotted la Figure 9. The laereaee eeeaad m*ah tee 

Urge to be aeoooated for by epee If ie act! city dlffirooaoa aaueed by 

roplaeiac eodiws loo by llthiua lea. At firet it m e  eoepeetod that 

the lithiaa perchlorate contained artel lea i apart ties wfclafc ware beiag

•oapleaed by TTA and time giving rlee te the enheneed absorption.

eh 1 orate and alee llthiua chloride proved the effeet m e  dae to lithiaa 

lee lteelf.

The aoet plaueible expl -nation of the pbeanmiaaB m e  that lithiaa 

ioa m e  being ooap'ened by eaelate lea. An atteapt te laolate the

lithiaa eheUte epee lee by beneeae extraction failed, ktj atteapt te

aalota1b a large enough aqueous TTA eoaeeatrailoa te glee appreciable

U-H1-+0
i '
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33-

ooaploxlng required stash a high oorcwntr-ition o f TTA la  tho bentene that 

any aboorptioe due to  LIE would be war:' d i f f ic u l t  to  d o to o t. f t  waa 

•Tides! that any a ttosp t to  dotormJna a so la r  •x t in e t  oo oo o ff le lo a t

for  tho aqueous LIE opoclos would Sara aa oartresoljr largo labor m l

th laa  lo a  a a j a t la u  Tboro was aa orldoooo for a oho ago la  tho waesl oag tb 

of tho aboorp t ioa opootnaa aarl—  la  tho rsg ioa  o f tbo oaolato loa  

poak uhos 11thtwo dhelato was present, therefore tho so la r  o r t ls e t lo s  

o o o ffle io o t  for LIE waa aooosod to  bo oqsal to  that for o a o la to -lo h * .

a bore, oosp lozia f couotaato fo r  tho fo r sa tlo a  o f  LIE la  l i t b i s a  per- 

ah lom te sodia wore deteraiaod. Tbo d ota ilad  sethod of o a lo u la tlo a  

la  proooatod la  ^ppoodlx I f  oad tbo o q a llib r la a  ooaotaat data for tbo 

foraatloa  o f l l th lu a  obolato oosplex, a t warioao load# atroagtha oad 

25*0, lo  tabulated la  Tablo 6 .

Tbo o a leu la tio a  o f tho lith iw a  abolato ■ on■aatr o t lo a , aa with

tho ooolato loo oeoooatratloa, was based os tho aoovqptloa that l t o  

so la r  a a tia o tlo a  o o o fflo lo a t baa ao loa ia  »trength ar t espar aturo do-

17 .6*0. A p lo t o f  tho

la  Figaro 10. Tba slop

w il l  bo 

ex tin c tlo o  o o o fflo io sta  for  

loa  d i f  for by lo o t than aew

U-tn-HA
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T45LE 4

Iqtdlibrlu* QMUot Data far Lithlm Qb*l«t« f«r**ti*r at Varleua I**l« Strength*. (25*6)

&rptt, f
(U *)

I
o n _

i * » » *1
a t  p. aj a S " l

(SaClG^)
"ij So'i
( UK)

(UK) 
I I  io ‘

( * ) •
g s  M34

*3 4
S 10

X OJJfc 0.306 3*105 5*35 0.677 0.536 0.126 2.93 z 06 1*11

2 0*545 0.515 3.515 5.90 0.863 0.560 0.293 6.81 6U>3 1 0 5

3
L *

4

0.751 0.721 3.96 5.95 0.9625 0.969 0*4075 9UT5 4JOO 1.27

1.00 0.97 3*99 5.75 1*120 0.605 0.535 12*45 3.97 1.16

5 0 .2 * 0.206 3JW5 5.35 0.662 0.561 0JL24 2.662 4.15 lj07

4 0.545 0.515 3.515 5.90 0.867 0.573 0.304 7.06 4*11 1.17

ap A « d  W*T>1 0*721 j . » 5.95 0.990 0.990 0*414 8.61 4.08 1.16

• UOD 0*97 3.99 5.75 1*136 0.999 0*5975 12.96 4.06 1*16
......

^ u i  * PLicu)4
* ■■■■""««

.

1
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M
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M
l

'
Y

l

Ui*) O f),
T (*c) § f  * u r *1-7x  i c ' (UK)

( ^  •  1.00)*
f

CSAD (* ) •
| s  Kr g X 10* m VET

4 40 0.57 302 K)J 1.005 0.080 0.577 22.7 300 1.50
4 25 0.57 3.55 5.75 1020 O j O f 0.555 1205 3.57 104

4 14.7 0.57 2.50 3.50 u. 812 O J M 0.3555 OJM 403 oj m
t 40 0.57 302 10.0 i .7 a 0.517 0.048 200 3.51 X M
i 25 0.57 3.59 5.75 1058 0.555 0.5775 12.50 404 108
i 340 0.57 2.50 3.70 0.05 O J M 0.355 805 401 0014

*S DUCi04

la «fdlllrl» tfith it «t t**>.

fill;.: Safe# - - - - .... . — ----* « - ........' ■  ............... ' .............Z2 - i .

■c.
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i

s tro n g th  o f m i t y  gsars  ̂ fo r  the m e t l a a  I .i4 ♦ SC •  141 ♦ I 4 !

~9.t bonl.Awl.

•  « . l  ta n l . /m l .  Clf5^  •  1.17 x ltT6)

*  4 • . » .

Tbo obaomad AS fo r  th in  n o t i o n  i»  i l l  o« 1* to  bo oxpoct**!. 

Tbo min her and oharf* o f  tho oyocio • lo  th« sons oa »*ofa s i t e  o f tho 

o q m tio a . Tho n o t i o n  c o n s is ts  only in  th s s u b s t i tu t io n  o f a  llth icsa  

loo fo r  on BjO*. I t  i t  to  ho noted th a t  a noloonlo of w ater la  

a r t  r a l l y  11 bora tod  w ith tho  W* booanoo tho  TTA Is  la  tho  fo ra  o f  tho 

h y d ra te . Tho w a l l  iaeroaao  In o c tro y r  nay bo te a  to  tho n a a l l t r  s lo t  

Of LI4 e o - w o t  to  1^0♦.

- 57-

£?■
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UfTHAIflJlWHEUTi. OOHJBUIOir FO ^& TW .

I» ordor to  m ho a •p o e tro fh o t'v sa tr le  ,tudy of th« fa r"  >.ti^n of

i«X**, was lirso e tig a tad . Tha oonoan tr s t lo n  of tha  Xaathanom ehal-ita 

— pdl  loo ua- ob taiaad  fro o  t ta  ib ao rp tio n  epeo traa , a f ta r  first 

dotormi***** i t s  molar ta r tia e tio n  o o o f f la ie o t .

4  p re lim inary  in a m e tifa tie n  of th a  e io fly -o b e la ta d  iaatharnm  complex* 

loo , malag tha Oary cording S poetrophotoxetor, ahovad th a t  the eno la te  

la a  * a r t  mam mas s h if te d  approxim ately a ia a ty  amgstroma toward longer

mama leng the by i t a  in te ra c tio n  w ith tha t r i - p o e i t la *  lanthanum n a tio n .
*

• lml la x i ty

la  a ^ o r p t i e e  epeetr*  of a ao la ta  ion and lanthanum ch«l* te requ ired  

th a t  a o a d ltia a a  ha o raated  sueh th a t  th a  ah a la ta  oaap lan-lan  banana

th a  comp] aart at  eometant naa aalamlatod, m  nw lag  a malax e x tin c tio n  

ao a ffla iaa rt f a r  lanthanum atm Is te  aow plax-los aqua1 to  th a t  f a r  am elata

lam, from whlafe tha neeeoearr oood ltioae  vara determ ined. So 1 st loos

iam j.io o n tra tio c  with th a  addltiam  o f 0.1 £  laflR. Tha f i r a t  fa s  

a o la tin o s  ohaarrad — wad th a t  tha amount erf daoanpeeltiom  of tha TTA 

mas g re a t ly  a f fa a ta d  by tha o rder o f a d d itio n  o f the ra ap a a te . %  

oare f u l ly  adjusting tha hydragon lan  aoooaatrm tloo of a  o o la tio o , oa 

to l nl ag a l l  tha  aom atltm aata aamapt TTA and than adding tha TTA, th a  

dooenpooltlon loaa of TTA, h a r lo t  the  f lo e  to  f if to o n  minute ex p e ri-  

■onto2 U fa  o f tho s o lu t io n , ohomld ha n e g lig ib le  — o r thooo ooadi-

ij* 11 m
f  .......



tions' J The stability of the resulting aflvtioar wa? verified by 
©bserring the absorption of the solutions as a fane tin* of %tae. to 
significant change la absorption was noted during the half bonr follow-
inf the first obwmtloo, taken within apTaroaciantely throe aim-tea of 
mixing, Any decomposition of TTA would has* boon aeeonpeni od by an 
appreciable decrease la absorption at\hls wavelength. The careful 
standard! astion of the glass sleetrods with a buffered solution of 
slailar concentrations, pins checking the instrument with a standard 
buffer luted i ately before and after a sneering the pH of the experiasu- 
‘al aolatioe gave rufflslsmt credence to the ealeulited hydrogen ion 
concentration to remit a ealid ealoalatloa of tho ratio wf (LaX*4)/(Wl). 
The lal concentration was calculated by correcting the TTA eonoentratlea 
for the uaoaapleasd XX? The aolar extinction eeefficleat soloes for the

good agreement with one another sad showed good agreement with the acre 
roughly determined, and slightly sew Her, saloss calculated from data 
obtained from buffered solutions with loos ©ample te oonplsxing. The 
experiaentel prcecdure aad eethod of ealcolatlca of the lal44 aolar e»> 
tlaetioa ooofflolaat may bo followed through la Appendix ▼. The experl- 
aeatal data aad oaloulated saluee vpmmr la Table I.

One might expect to find a iw— ilatlse affect in the aolar extlae- 
tien eoeffleleate for singly-, doubly-, and trlply-cbel*ted seaplaaes, 
•Xe oor reel ion for enolate Ice concentration was made, slant it 
osaeelled Itself by having a aolar extinction coefficient ef the 
sane order of sagnitode as thst for tbs absorbing spsclse. If a 
eorreoticft was undo It would base to be applied to the observed opt leal 
density, as well as la the determination of tbs in*44 concentration.
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(25*01 f  • 1-0)

*

( m )

!« » »
( ] U )

f i U 2
( M U > 4 )

1
< r r

* .  *  I0T
0 - 0

■  •  *r ^ ( k l 4 4 )

1 i  .tm 504 o jmt u 0.745 25.150

2 u m 504 0072 ••7 y p 0.755 23,050
,o 1

) urn 504 0 .672 14.5 t A 0.717 23,100
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n q i i n d  w n  too t i n  m w i i i g  to  too nrmotloatolo, Xnotoad, aootio  aoid-

oodloa aco to to  b o ffo r ao ln tlcao  woro uood and tho a o id ity  o n io n la to d  fro *
«6*  *

tbo oonpooltloa and tbo known im la a tio n  ooaotoat. Tbo lnatbamm Ion 

oanooat n t l o n  one s la p ly  tdbo difforoaoo botwooa tbo to ta l  lontha— i loo

mad ttoo laathaaun ohol^to opt i on ion oonooa tm ti oo% p row iM  ao ftartbor 

nm ploilw j  o f tbo t r i- fo o it io n  ion m o taking f la m .
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TABLE 9

. ^  •  1.00 (fed fi4 ) |  25*0

(XU
f  * 103

f m )
I t M 9 ;rj ' < * u L

|  x 10*

3*9ol

°bi2nk

1 2*34 324.0 [4.94 x u r ^ t r ) ] 0.944 0.790

a 2*34 d .4 [1.906* v r % <r)] 0.314 0404

3 0.940 81.6 [1.9QU l o r ^ r ) ] 0.593 0499

4 2.119 32.10 0.1909 4.81 0.220 0.090

5 2.117 33.16 0.341 4.44 0.297 0.098

4 2.34 33.03 0.833 4.19 o .6 u 0434

f 2.34 33.63 0.833 4 4 7 0.444 0 4 3 2

7 2.34 33.42 0.833 4 4 9 0 4 4 4 0 434

• U 4 33.10 0.933 4.17 0.662 0.1305

9 2.34 32.49 0.833 4.17 ft Sun 0.124

10 1.360 33.84 0.933 4 4 7 0 4 9 8 0434

u 2.117 32.15 0.944 4.04 0.696 0 . 1 4 0

12 2.34 3306 0.800 3400 0.790 0.135

13 2.34 3 M 4 0.878 3422 O JU 0.145

u 2.127 32.36 1438 3.3*7 0.9505 0.1755

15 2.117 32.31 1.147 2.93) 0.998 0 4 7 2

14 2.117 17.40 2.500 2 . 9 0 0 1.007 0.142

1? 2.117 34.75 3.333 1.667 3 4 7 0.522

u 2.34 3.266 3.333 1447 0.332 0.069

19 2 .U 9 17.31 3.333 1.667 1.9945

m 2.117 34.75 33.33 14.47 1 4 3 0.55a
n 0.234 330» 2*487 1.333 0.937 0.538



TABLE 10

\

Bqailltrliai OourUjit D*U tmr th« Fmatioc of TuntWiwra
.................  /  ......................

h i ,  p m 1 .00  (■hO104 ) ) 25*C.

- 45-

• op* .
a»*, >

i *  i®5
(kO t**) 
I  * 104

UK)
J  s  10*

Ur*)
l i H 9

(i*r**) 
g  X 105 . V

f t a . 3 * — 324. 474. 0 024 2.47
2 2.338 — 81.3 1700 0043 2 0 *
3 O.TT1? — 81.9 1700 0.0823 2 0 7
4 2.053 0.41 31.82 97.5 0.283 2.98
5 2.023 o . « o 31.44 3 1 0 OOM 2 0 0
4 2.122 2.07 31.80 1508 1.113 2.95
? 2.121 2.07 3 2 .0 1507 1.147 2.43
7 2.121 2.07 32.35 1507 1.142 2 0 2
• 2.122 2.07 31.82 1507 1.118 2.56
7 2.122 2.07 3100 1504 1.121 2.40

10 1 , 4 1 a 1.39 32.7 15.34 0.T94 2.42
11 1.890 t o * 30.70 13.00 1.210 2jJf
12 a u a s 2.02 30.74 1200 l . J U 2.53
13 a.M 9 2 0 7 30.83 11.04 1040 2 0 8
14 1.80C 3.04 30.90 7.77 1.715 2 ^ 3
13 1443 2.92 30.27 7 0 0 1000 2 0 4
14 1.422 . 6.T6 1 300 3.135 1.710 2 0 0
17 1 0 2 3.38 27.8 1.975 5.72 2.24
12 i m 6.56 2.518■V 1.918 0.633 2.35
17 5.89 13.83 1.970 2.746 2.25
20 • M B 14.74 31.97 1 ,9 1 1.77 t j m
21 0.1706 0.943 30.7 1.940 0.894 2.42

% m i  f * k » i «4  -  2-xu itr3

\
U - i n - s r y



'  Ml  12

o f

txj>t .

i* tfao r - r n r n

(JU ) (2U ) . 
I  I  * 10*

of L itfclw

Cm)
1 1 h h

a . u t j  i

C lu - ) .
« s  lO2

Owr-loou ij

O H fe).
X X 30J

R •  1.0 f 2**0). 

J47o|

22 0.944 3.96 42.8HOM  w m 0,340 40.0 €.402 CUM
23 0.946 3,94 42.8 0 .34 , M jm l.*9* y n
at 0.90 90® 4.29 2.8® 19*2 m *U M M *X*2Tf 0.234
35 ©,9c 9.4® 4.T2 3,20 U.C 1.113 0,190
31 0.90 90® 6.1* 3 0 0 U O O.C36 o jy ii
rr 0,90 9 0 * 4.43o i p i i i p p i p p 3.«4 9.4C 0,99? 0.14®
m 0.89 9 0 * 3.93 4.0C 8.0C 1.330 0.327
39 o.$ 90® 3*09 4.11 4 ,04 0.934

* #
0.132

30 0.90 9«4§ 3.09 4.11 4,®9? 0096 00349
n C.9C 90* 3.09 A-AA 4.00 0,5449 0O955

U'//7ss
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- 47-

?*3X2 12

■ iw l l lb r lw  ConrUnt Data for thm Tcmmtitm of Tnnthmm niu>T«t»i
**

In, u tte PmeiiM of Utfal**-Oh«lat«

O o^lax . jp  •  1.0, 25*0).

Kxp * ,
< u * )
I

(u *h  
I <  yy I  x l£p

do t),
,  X 105

o n * ,
( I  10*

O x T A
l « r S V

22 0.9*6 3.79 0*173 41.7 37.30 0*904 2 0 3

23 0 .9 t f 3.77 0096 39.0 10.10 3.27 2*19

24 0.70 7.32 2*20 9.61 2 1 0 2*455 2 0 6

25 0*90 6.99 2.47 2.34 1.9*6 2.106 2.61

26 0.90 6.75 2*70 2.57 1.297 3.29 2 0 6

27 C.90 6.63 2*03 1.96 0*970 2.000 2.63

20 0.09 6.5* 2 .n 1.065 0.796 2 .6 *7 2.95

2? 0*90 6.49 2.97 0.759 0.646 2JL30 2.01

30 0.90 6.90 2.96 0.927 0.6*5 1.920 2.06

31 0.90 6 . X 3 0 2 0.510 0.353 2.34 2.96

**!» •«  * *  •  2*57 x iar3

%  •  3.31 x 1C-5  «t 25 *C asd ^  •  1 .0 , LiClO^.

#

U-W-st



Thm an 1,011,1atad aevtatoata fo r  tfco f  om ntloe o f U 4 f * 4 la  Tolalo
*

a a i « n  plotted u  a  fonetioa of tngi m " i r  i la  flgaro  U .  TSm  — thad 

a f nal—lo t  loo of tho anaplasiag M M  fo r tho fo ra a ti—  o f tho - 

la nth a m  naatato na—ilaa ion, la  tho proaaaao o f la * * *  ia  ah a a  la

T O . Frani F iga ro  12, a AF2* *  •  2«4 *aa1» /a o l. aaa oo 1— 1 a tad  

fe r  the a— i i la v in g  n u t l o s  aaproa— 4 aha— . V tm  Urn •  12, a

— 1—  «r A F j^  a -1<47 k a n l/a o l. —a data— land, «ad tlm rafiw ra 

a 29 a . a . .

■*
#

;

1

1
U-in-rj
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TlBIX 13

j p  .  n o ,  f c d J 0 4 )

),

2xfr *.
CBa)

| s  JC3
( m )

gx 2£T
a * - ) ,
I l l s ’

(a n * ) ,  
g x vr

, = - •m— i'-  "blank T*C

9 2017 3.216 3 0 1 4.66 00875 0043 40*

3 • • • • 0.297 0.098 25*

10 1.56C 3.384 1.33 4*17 0.822 0.2135 40*

10 • • • • 0098 0034 25*

10 • « m • 0006 0020 19*

13 2.36 3.246 8.7® 3022 1.3)6 0.231 40*

13 • • • • 0.813 0043 25*

13 • • • • 0.6915 0.1305 30*

UX wcpwriwmta p n p tn d  « t  25*C •»* • o1«11o m  tb»« r -8

• t  Ite t tr w  t i u n t w n  nporlad,

I M P

c M 1 ~ T ?



T A B U  2 4

Bqulllbrlvn Cooataat Bata fa r tha f o m t i c a  of Tanthamaa-flhoU

i

» t t e l w  t a f m t m .  (p -  1.0, UCIC^).

Êp-t *
0 - 4>) 

1 *  ID 3
<I*Aa~> 
1*1C4

(B>
|  s  10*

or)
I*  ID4

(ur*)
| I KT .V T K

5 2.001 1*08 1 0 3 3.92 0.756 4.73 40*

$ 2.023 0*90 3.164 3*84 0*134 2.40 25*

ID 1*382 1.651 3.23 1*98 1.317 4.44 40*

ID 1*112 1.39 3.29 . 1.534 0.794 2.62 25*

ID 1*122 1*» 3.31 1.103 0.634 1.99 19»

11 2*037 2*38 2.98 1*127 2*41 4 0 7 40*

11 2*120 2*08 3*10 1.088 1.227 2.01 20*

13 2. 1D3 2.17 3*08 1.104 1 0 4 2 0 8 23*
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Tllf ••••lOdT fid  LMTililMHI- C**ti-*T1
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TABLE 15

Upurimmtml Bata for tha Ftemtina of Tantlwira loatata Tna

at Yarlaaa T ^ n t m .  {/* l j> f  fcCiC^).

ftqpt*
(J U )

I  *  ID3
(TTA)

a *  ic 4
Ow)

a
( m u )

a 4lMk T««

1 2 .1 1 7  j 3 0 * 0 .0 3 3 3 0 .0 1 4 6 7 3 0 7 0 .5 2 2 23*

2 2 .1 1 7 0 .0 3 3 3 0 .0 1 6 6 7 2 .3 0 ou** 40*

2 o 0 a a 1 .5 9 3 0 .2 7 0 25*

2 0 9 a a 1 0 0 4 0 .2 4 4 2 0 .5 *

3 2 0 1 7 1 .7 3 2 0 .1467 0 .0 * 3 3 1 0 0 4 OJJK 40*

3 0 0 a a 0 .9 5 * 0 .2 7 6 25*

3 0 a a a 0 .0 4 3 0.iU 2 0 .5 *

4 2 0 1 7 3 0 * 0 .3 3 3 0 .1 6 6 7 1 0 3 0 .5 5 2 25*

5 2 .1 1 7 1 .7 3 2 0 .3 3 3 0 .1667 1 .0 6 7 0 0 9 7 40*

f a a a a 0 .7 1 5 0 .2315 25*

f 0 a a a 0 .6 2 1 5 0 .2 4 1 5 2 0 .5 *  -

*4a arror aada in oalettlotifig tho soneantratioa of tho buffar la  

proporin* ttoooo —Tall— , raaultad ia loale oirw ^U a alidhUjr 

largar than aaltjr, for axpariaanta 4 and 5, px la l . 0 7 |  for 3, 

p  is 1.031 for 1 «nl 21 pi is 1.00.



T4DLT 1£

a t  fa r io u a  (j» *  1 .0 ,  fcC lL ^).

Iaqp4.
<ta4 jM u * .~ )  

4 .  * I£p
I

(*~>
IX . 

1  * 104
«*> « 

I «  10s
*300 '1  
a t  w r * T °C

1 2.052 0.C327 2.784 1.578 2.74 25*
a 2.075 0.0328 1.290 1.592 1*99 40*
2 2.027 0.0927 1*984 1*578 1.972 2 f
2 2.091 0.0338 1*4J0 1.550 1097 20.5*
2 2.096 0J6J2 10291 1.572 0 .9 * 40*
9 a . HO? 00859 1.521 1.552 0.707 25*
» 2.204 CJ633 1.550 1.595 0.821 20.5*
4 2.097 0.3316 9085 1.550 0.910 25*
5 2.104 O.30B6 1*495 1*570 0019 40*
5 2 007 0.3316 1.577 1.550 - 0*449 25*

¥

5 2.109 0.3917 1.597 1*591 0.9*2 20.5*

U-ni-Cz



table u
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F e f t s  * i o n  f o r i  a m  T c s p c n  t-iuro • .  ^  * i « 0 |  f c d C ^ } •

I f M t o i U -r >  t u n .  ao.5*c 
*5

•  23*0S « , « «

1 aat 4 0*03 •  0.3 U . f

2 and 3 0*03 -  0*17 11*7 12.6 ** I
J « i ) 0*37 -  0*3 11*0 10.7 13.3

2 and 5 0*03 •  0*3 1 U 12*0 at*

T d w «  OfeKXM*k  U i 12*0 U . 6

N lw  w id > ft  n

▼ n  for Mtbod BMd t o  dotormiao K^«

tago of o m t o t o  onoteirttlot M l  firo gro*

•

*



f

*

\

H I  * t

U-U7-(>Y



la  the

Ionia aireofcth aolatlona,

nation, a

to a a ta ilo r , a l f l t a - f m  aolotiea.

OtlAf th*

at 25 *C. th is  lo o ts

40«C to »*C ,

a s e la t ie n , with 

to  dotm daa tha

of « U j ,  

to twU
. . .C l l )

I m M  U

at tha

( » 04- )

• o.ffn, p  • 1.0

i, ” 2 - o.<m,p.ijo

acid 8MU* aad of

soap) sra-loo r+qpdr+1 that a

feoffor ratio  ia

ha apfiliod to  tha (Hie ) / ( ! * “ )

* A

it loo  

applyiaf a l l  the

u*J ♦ ao4" - uao4*.

(u«>)(so4-)

1

X-y/7^4-



9

formtiaa. A fair iadlaatlon of tiw 1 i i m i i  ay 1* flvaa to tti ratio

Mp«r1— till lilt will to nteato to * factor rwtolly toil to thi« 
rati*.

Tto wqpTl— ta l data aad aalaalatoi aaaataata appaar la Tablae 18, 

aal 19 alaa. A nOa* of K?9* - 25. ra p m a a to  a AF290 • -1.9 t a a l . / W l . .  

A At290 - 2.5 t  0.7 to a l . /a o l .  aaa totamiwaA, taaaa AJ290 la 15*3 a.a*.

itraafto affaat la difficult to prailat at ttoaa laaie *tran£t.na tat

la pratailj la tto dlraatlaa aaaaoaary to aiooaat far tto Aiffaraaaa

It la iatoraatlaf to aato that tto tala* af %  far axpariaaai 1 
af Table 19 la aJtoaifiaaatljr hljtor ttoa that af aocparlMt 2 at 25*. 

At laaat part of tto dlffaraoao m j  arlaa fraa tto praaaaai af aaaa 
af tto aaaoai aa^plaa, l a M  to(tC^)2*. If aaah la tto aaaa, tto

U'in-u



T4BLE U

ft •  1 .0 , l»610£

l . * 0  a 1£>-J jf XU

j . m  s  ht*  m  n »

«.» a u r J |  u<- 
4.17 .  a r *  ,  au<

l » o  •)
r

347oI
1 ttJ& Jm

* T«C

u r ^
_ 0.822 M U 40*

•
* — 0.492 0.134 25*
• — 0004 0.120 15*
1 0.1000 0.2307 0.135 * 3*

2 0.0300 0.550 0.206 40*
• • 0.341 0.135 25*
m C.290 0.120 It*
3 0.29000 ©033 0.135 25*
4 0.00300 ouoo • 0 3 9 25*

u nw



mix if
E quilibria*  fk m r tm % Beta far  the Form tion o f the t— - ^ mm  -, ,—, 1 ,  

Oa«pl*s-I«s a t Various T w p a ra to rM . p  •  1*0, Hi510^

•*#*% •
a - * 5)
|  s  u p

CT)
|  * 10*

0 - ^ * )  
| i  u r

(•O4-) 
f x  Up «* TK

k T ’
Slaak 1 . * 1.56 . 40*

• IJA2 1.53 — — — 25*
• 1022 1.30 — — — 19*
1 0*310 1 0 9 11.23 98.7 29. 25*
S o . m 1.53 6.64 29.23 3 0 0 40*
• 0*866 1.52 5.99 2 9 0 23.5
• 0.676 1 0 9 5.96 a 29.35 23.3 19*
3 1*13 1.53 2.86 9.69 26. 2y»
4 1.34 1.53 0.63 2.91 **21 25*

M-UI'M



U °  ♦ 1 “ •  UJt**

*»• W i i - j  *• * **■ T w T ^ V

f W tio o  of XmmpmUa*. A *  wp or to oo to l  4m%m «ad oolooloto* M S fU nti

fo r  o i l  t i i o r i to r— oppoor ia  Tohloo SI oa* 21, roopootloolp. Yko
* V

U M U 7 io not f m t  I n k i m  o f tho oooll iogroo of ■—plo rto g .

f r t o  tho 4kto tho fo lL orlof v o te #  of 47, 41 «ai AS or* w lw U t*4 

fo r  tho fo rao tlao  of tho ohlari** ood o ltro to  oo^ I oom (»t p. •  i ) f

-■S

Af298 « 0*1 * ©a inol. ♦ 0.3 i ©a M .

« u  t i,o Inol. ♦ 1.7 * 1.3 tool. 

49** ♦ 4 * 4  *.*. ♦ 3 * 3  «.*.

Um



*

* .

/

F

n i l  20

1 Data fo r Uta Qooploxlng of

CIO3-  a t

by ( n r ,  XQj, and

/1 •  1 .0 , BadCr

347U

jf?2^  ( a j *

u r ~
Blank 2.34 3.31 i.3 3 4 a ? — 0.642 0.131 25°

1 • a a a 0.352 0.546 0.130 25*

2 a a a a 0.1408 0.196 0.130 25®

3 a a a # a 0.Q422 0.627 0.130 25®

u r ~ >
ai^wlr a a a a 1.066b o.aot6 40®

2 a a a a 0.1408 0.993 0.217 40®

( u r +)
V I. ..W 0 a a a — — 0.525^ 0.11^ 19®

2 a a a a 0.1408 0.494 0.121 19®

a a lt ia to i-lon formation •

isg r+ *

Blank 2.34 3.305 1.33 4.17 — 0.644 * 0.134 25®

4 a a a a 0.50 0.542 C.134 25®

5 a a a a 0.20 0.600 0.134 25®
t^r®*
«1.»V a a a a a 1.066b 0.206b 40®

5 a a a a a 1.001 o .z n 40®

laJT*
a a a a a 0.5255b 0.1l6b 19®

5 a a a a a 0.502 0.125 19®

I A - H 7 - 7 6



«

T IK I  3D ( M tlx M d )

* * «  ID3
(TTA)

1  X UA
( i w )  ( a u ) ,  
1 z io3 j  * itr

( * * ) •
I

3470l
J 2 * •  P2a a fila  blank T *0

aoa-lan fo raa llaa
P

u i T
2.34 3.27 t.3 3  4.17 . . . 0.440 0.124 25*

4 * • a a 0.20 0.379 0.124 29*

7 • ■ a a 0.0* 0.421 0.124 23*

• a a a a 0.04 0.437 0.124 29*

•r* l a  C l*, o r C103* .

* n » a a  blank* war* a a le n U ta d  flron tfca ?5«C blank*, aalng  tba ax p a rt-  

aaattal U a p i r t tw *  o o a f f ic ia u t «f th* L ai44 blanks of Tabl# i t .

w ^

*

'

U - I I 1 - 7 I



u r— n
\

*mi 510,*“ it ImrUmn p  • 1.0, JteClCj.

f c * t .
<ta4 jl

! « » ’
» * L

■ i  k?4
(
1 S 10*

—  nhlarl#» 

1 UK

•4 .. -•....

j £ ; 1.91

i 2.9* 2.94 4 4

• 1.91 1.94 *.00

j 1.949 0J»
w T

i«4* um
I 1 .U 1.99 m

1 41 1.90 —

I

frg * *

M l l . f l 2 4 1

2 4 K 1.95

4 IM 1.94 4.9

I IA§ 1.94 1 4

£ £ tjm um
9 um um M

1 4 1 um
f W H i . n M

e r r *
l „  * .  „ m -J ■

*9

—* — « •

§ .H t 0 .9 | 19s

0.441 0.9J 19*

O.QUt M *9*

0.244 0.90 40*

— — UK

0.244 M l
*

UK #•

h «

— — « • #
0.900 o.n I f *

•

0.94
* * P

0.99

40*

40*

1 — 19* *

.

0.J00 0.4# I f *

_____#®Sk5 -

U-W-7*

*

i



a * * * ) .
w *  103

T & i t t t

<T )
| s  1 0 4

21 (CcitJU»«*d)

( w ~ f  < r )*  
" « * *  I V *«e

*4 ■« K

2 .1 »

1 W  W M V i

f ' -

—
s

**•

4 l . f J 1.54 1 .5 O.JDC- 0U 5 2f*

* M l l * f f o .« i C.05CT • * f l » •

• a.®* l . f f e . f i 0 .0  J * - 0 * 5 **•

i# « y  • <a©5- .

U-m-73



n ltro too q o lllb r lo i n— t —tg  fo r tho for** tie® of oore § ehlorldo «nd 

t e ^ l c m  of t p f r a l o U l ;  1.5 %» 2 la  1 |  hydroohlorio on* 1 g o Jtrlo  

oel4 , roopootiwol/. Apart froo th j^ o lo ^  4 iffo ro ’>«o of tfeo ♦> i n i ,  I t  

to a r t  ooroooooofclo H o t Um n l a a t  wooId H  a p r m l ^ f  I t f f w o r t  lo 

too p m  ooldo tho* to m 41«o y m ftlo ro t*  oolwtlooo.

i

Ho u r  t io f t  m  tfeao (o lw lrto i I f  l l w p t o t l a  U  to to m m

o d d i t y .  H a  y l  a v ta r  woo a l i l n t a i  to  flow ■ ■ ■ w tw tU w  i f  ftftP qpK  

loo by w o o o rl Oi too  | !  o f  o o o tlo  —14 oodlwat ooototo  Ooffor noloUooo

thot, with to

M //  ?■ 7 y



a Mlvtloa initially
or iad a

w i r 4!

la4* ♦ 6 ^  •

L m* .

(14) ^  ^

• 0.42 af 4 * ic4 at
la

la Tafalaa 22 and ?3.

k 4,* I .

(la*3) CD

(UD



1 B»U for Untl

TJLBLt Zt

Oth»r 4a lm • i  i5*e.

f t  m 1.0  (HtClOj

« • )
t. f t  to

C m )
J *

( * r f  
f  a W5 *L*1»

» r t

M l

f a m t l a

t l . 3

' ’ *'

1 2*12 O.JOt 0 4 4 0

2 m 3.25 13.3 0*530 o .u *

$ a .** 3.22 C M o.Xo o*j m

4 0,105 3*24 » .> 0.721 0.41*

5 2*12 3*21V 0*229 o j m

4 3*21 MO 0445 0 4 2 9

•

I fenatioa

7 2*12 >.21 53*3 o .n > 0*101

i 2.12 3.21 1 M 0 0*241 0.105

* 2*12 3.215 100 4 0 9 y n

10 2*12 3*215 • 2 *290 o .lU

ith m i Bltfmf a a y l i  A tm  1

n 2 4 2 3*24 M *251 0 4 4 3

12 2 4 2 3.24 0*4 • * i o a s t

*r» 1# mm<amUu  tartrmtm, jfetl» l« u , LwUic, m e
f m:l i ajrribol (JBT)

U - n y - n

*

i



m

*

*

m

I

f r

#

#

Tmblm 23
JS

m% 25*C. f  •  1.0 ftM OOj

(* 4j) fiT) <n*J* &)* •
*P*. M *  J * 20* J X 10* J * 10* ^

•
%

i i » t m i i f i l

l .U U 1 7.7 •*24
* u

10.3

a 1*36 1*39 10*4 M 2 i | y |

i 0.212 o.3*> 4*t2 •*27 24.7

4 0.123 0.217 5 0 7 a.aa 14*2

5 1*37 M 7*2 •427
*12

1*2 s  SO2

i 1.67 2*45 4*4 .0960 m* Trig*

7 1*27 5*3 7*2 5*24
* u

15.2
• US1 4.2 4*0 1*54 24*

7 0.514 M l

•■;■■■■'■■' '.v'

24*0 7*i

•gtf

32.
20 i* je 3 . a 7 .7 i*7a H .

21 0 .J0

*1«b tmnmtlm

103 27,« 0*222
*»

2.7  x KT

H 1*37 1.06 3*7 0*021 1*2 a 10^
*0*1) la Mm 1
kUJ - o r )  - UaZ) ^ T Z a l T

iH un i ■of.loncoJ 1* »pw i*i of X 
u  l i  TtU*

• ■ " , « « -

U-in-77



e lid e  *814, w ith e r  of which *m Itncwn %t an ion ic strength of enity*

Tb« onlre* for a m  Ionic s t r o n g  wort rot^hly « « m M  to tho «•»

•Uwd ionic rtreng th  % naliip ljriftc the f i r * t  ao r-tao t tgr the ra t io  

of the cootie cold d issoc ia tion  oonotoat « t m l t  Ionic e trcs* th  to  

**• n l w  fo r  sore lento streng th , end t in  m i l  con 1  out l r  t in  

r a t io  of the fei-oulfeto diocoolotion M M tact « t wait ionic etrac^th  

to  th a t a t  core ionic s treng th .

f  .  t C .)  uit-o j t f a j  •  l #l t  * HT^, m  •  1 .0 1 I %1 •  flf i l f o g g - i -  •  a.UnlCT*, 
1 (*2 »» ••) (» »nacr)

/c •  U®

• ife r r in g  to  the oaiiaoo of I u  in Tahlo 23 i t  U  cpfnroat that 

v l th ia  tho aooarae/ of tho data tho franc e g a i l l t rU n  conotnot to o 

ic cm oelag fnaotlcn  a f  the hydrogen ion concentration, hot loec than 

f i r o t  r o w .  U th io  region W6m*r la  the y rlnc lpa l. spec ies . I t  nnot 

he eeaoladed th a t eoaploxee a f  tho fem ale  LaBSuae** cadet ae well u

Laioec4, A q a a n tlta tis e  M l / e l e  e f the data in t o r n  of theea ton
'  *

acay lcn cc and aoing prewlonely l i s te d ,  mag* m l—  for tho c— in is  

■ p m H I I  oorwtnnto, indicated t i n t  tho dote coaid ho a a tie fa o tc r tly  

in to r  pro tod in  to m e ‘of thee# two speelee. tines tho ml—  af tho 

cold le a l cotton eenetentc ere oo wnoerUU, tho oalonlctod c o h e r in g  

eonetaato t r i l l  not he m portad .

- • I i m i m

# ■



*

group. Th«u tii* la ta rp ra ta tla a  la  tanur of laJUfaar4* tad LaSuaa* would

by p artia l

la  Table* 28 tad 23. f t  la apfaraatt that

* u  »• tbo a r a t lo a :

• f l y f a

itla e  la

(Tart) .

h i -

la  M ^ l a a l  and tho erro r la  

two fold la  otrtaiaiac tba

a 40*

oad *3^0 ly  Uai aatfcad aaad fa r  auaala ia^ *15*B} aa id i

fa r  p  •  1

t _  ■ g f  > < W >  .  ^  ,  Mr*
‘W b >  W

XT L a C C ^ r  la

’ ‘u ■■H f l r a t

d a ta . I f  U(C406H5)44 nan 

tbaa with Mfelafa la  la wit*

u-in-79
$SfWWfi



—o ly t ic * I  p M h a lie  ac id , p a r t i a l ly  

la  tho parnparitioa o f tho

la  Tahlo 22. S a f f le io o t  

Loaa o f tho oxporlaont* to  p o m it 

■ toot,

A atook o o la tie a  o f lahltoaaa Ch—1 oaha F abric

v ith  oadlaa hydrcmid*,

tho cm! culm t ic *  o f a

h i  •

th o i r  lim it*  o f

f lo a a  l a  T ^ k  23 a r t  n o t ao aa la to v t v i t a  In 

rm Tbo a r id i t y  d i f  fo ra  only  ton  p r w a t  hot oaoo 

mad tho ro fo ro  oanact ax p lo la  1 .7  fo ld  fh o to r  l a  th a  

JC13. Tho dioaropmacy lo ia  Uio appooito  d lro o tta a  to  bo •* -  

poetod f a r  tho f « n a t i a  of

o o tla a to d  f a r  p h th a llt* * *  15)

ao ld  a t  fk -  1 , oad 25*G toy tho

trHfr&lF) .2  20 x mt3 f  .  SO&tMlZl . 5 ijocr’
11 ^  (S S ri0 W >

adltioea

a o ld lty  a «

th a t  fCjO4r*  ha tho 

a c t m r lo d  a i f a l f l o a a t i j ,  i t  la

poooibl# to  docid*

ph tho lo to  U a  o r lo a ty p o i. I f  i t  la

a l l  tho  ooqplox la  l a (  f> 1 tho f a r  tho

*o

u-m-eo
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reaction i ie * 3 ♦ f C ^ . f  •  ca . 25. I f  a l l  the 'oe«plex

i t  m a w d  to  be )44, the ocwplexlng eoaetant for the m eet loot

♦ f  O|04* -  L e ( f  C ^ ) 4 i i  m . 4 x 10*.

— The la c ta te

t  la o t ic  ecld  which bed been p a r tia lly

prepared using Merck 

with eealae

The experimental date appear la  Table 22. The greet ooivpl exing

i ten t tapperlaen ta l values

when tolcu lstori for the reaction!

( U ‘ 3 ) ( U r t )

Th* n l m t  a r . U«tMl to T»bl» 23.

A value for the Lactic acid  Ion isation  constant eat eetlaa ted  for  

ft m 1 at 25*C la  the naoner p r e v io u sly  described, using the value at 

aero la a le  s t r e n g t h ^ i

I ,  .  .  2 .42 * W *

Since the Wo eaperiiesatf wsre a t nearly the seas a c id ity  i t  i» net 

p ossib le  to  cheek the hydrogen ic e  depend*nee of the C fellitariaa .

Hoo v e r , I t  la  almost certa in  that only la c ta te  ioo would he involved  

la  complex formation. Making th is  assumption and aaiag the above

d ia eo c ia tio a  ooaotant for le c t io  co ld , the follow ing equilibrium  

ooaetant is  ca lcu la ted :

-  56

%
U- //7- f  /

■■ , . ,y  -

^  afiffan...
(U'JXCjOjBjI



hoagont trt-oedloa citrmta, dihydrato aoidtf tod to pi 4*0 with ptrohl-orio 

acid, and hufforin* the solatlew with lodits m v U ’>4, oootlo oold

The oapor 1 aoatal ob»»rit tloit art proton tod la Tail# X? aad ladi- 

coto oo&oidormblo ooaploxi ng of tho lanthanum ioa. 4 frooo oitrato 

corapioxing cons tact woo 4<*tomlnod and lto an Ionia tod nlaii nro pca- 
soutod la Tohlo 23t

la*3 ♦ Clt - LaCit

I . .iiifiiU
”  (U4*)(Cit)

wboro Git - Clt* ♦ Bit* ♦ i^lt* ♦ î Oit.
?al(MH» for tho thro* mold dlaaaoiatloa ooaotaato wont ostlaatod

for p • 1, at 25*C froa tho oqaatloao (looa

tj . . 1.1 X VT}
(Cep#,)

ijj • ̂ HiS£da2 • i.2 * ict4
( W f i

l -  . .sr.>.(a?atf >...», lc-7
Thooo raluao aro at hoot rough afipraxlaatlaao for tho high loalo strongth 
wood. Tho principal • poo loo should ho Cgfiyi *̂ aai GgÔ Lf at oonowhst 
oaallor oorooetratloa. Tho oddity variation la tho oaporlaonts was 
too nail to ohook tho aold dopaadaaoo oad oaanot aoooaat for tho dhorgfo 
la 1̂ 2* Tho principal diffaraaao botwaoo tho two oaporlaaato was a too 
fold ohango la tho grooo cl trot# oooooatratloa. Tho faloao could
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be explained if there it soanbit acre than one titrate per lanthanum 
tornplex an the m r m s e .  In this damnation it in Internet lng to not* 
that lon-exchanre studies sitrete coupTaxing, under other oondl-
tiens, have tear interpreted in terms of its* femotion of Ln(C^0^5^)^ 
directly, without the presence of significant amount* of the intor- 
nndlate oonploxoo. 3o#» o formulation wool! not fit the present exprri- 
nnistol results.

itaut f«
obtain the equilibrisei 
The limited solubility

of leathernm pfcoerhate species note such a ce termination sory unreliable 
beoanee of tis® small difference between the absorption bp the blank 
and thit bp the phosphate complex solution, Attempts to attain a 
larger differential in optinal densities resulted la precipitation.

As approximate value for the ratio of lanthanun to phoophata la 
the precipitate mas found to be 0,95. This mould lndloate that the 
precipitate sms IaFO^xB^O. The oaloulatad pR shange for such a 
reaction agreed fairly mall mith the difference ia tbs pfi of the solu
tion just before adding the final lanthanum perchlorate, and the pR 
of the solution after preclpitatien bed tshsn place.

Sj03* ♦ Xa** • Im&fpf
■

U-ll1-t3



dotorminod to to m , 6, bat tto 
w l w  oaa b* oafoly a ■ ranted to bo loot

ter «••

iloxlnc to portalt tho dotoralaotlo* of tbo 
Aa Upper limit for tho aqaillbrloa

tol4j ♦ «̂ d2 • LoH02̂  ♦
•t p • 1 and 25*C m i  aaleolatod to ba t a 10*6.

tooUto oolvti 
With la tho eaqporlaoctaJ 
bay ottrapt to rmloo tho pS of tho 
loo ooBoontrotioa rooultod la tho proelr Utloa

limit for tho farmt loo of a

loo* to a 
la tho optloal hoalty,

at laaot h a l f t o r *  tod with OOj.

* ■
u *3 ♦ ijOPj . uo»j* ♦ **

. (uac^or*)2 ̂

ho looo O.f.

u n  i-ry
I

V



correlations mm be found in th* oonplortm constants obtained In 
this work. Tbs conplsxs* of lantbanun with singly charged negative 
ions will bo diseasesd first.

One obriene correlation is to oenpare the relative tendency of 

too different positive loan to bo oeerdlnated to the ssm eerie* of 

aaione. fho aoot convenient (bort not tjbo soot ecnpnrable) loo to noo 
1« hydrogen loo. tt is found that tho nowplodig constants appear 

to follow roughly tho echo ardor no tho a dd constants. Tho -\alcw 

of tho strong acids, l.o. r ,  01-, and ClC ,' are all very weedy 

bound t« laathawioi ion. Tho organic acid#, lootle and eectie, a n  
■oro strongly coop lowed, and tho considerably m a b or acid, TTA, give* 

o fwploxlag oonotont of 4.5 x 10? when calculated for onoloto ion.

This eystenatiaaUoa o h m  oono irrogularitioa and lo probably 
fortuitously good. Thus tho constant for loototo Ion io 56 while 
that for noo tats Ion lo 12, cone though aortic aoid lo an alght 
fold weaker acid. Oadoubtodljr tho aowploring by laotrto ion lo 
tided by tho prooonoo of tho CM group adjacent to tho eerbexylate

Tho aoid constant for tho TUI hydrate lo not o fhir basis for 
oonparloon, but rather that for the cool fan should bo need. If 
it lo as owned that roughly two per coot of agweoue TTA lo pro a cot 
lo tho ««ol fern, tho add constant booonoo « .  ) t  1CT5 which lo 
aaarijr tho ssm as far aoetie add. Tho nonplosti^ constants for
laathnam differ nearly 40 fold. Again tho streaters not ploy 
an inportant role. Oho factor lo tho doorcase la resow woo in tha 
oonjngntod syotoo (involving throe carbons a d  two oxygen) of

OMONMnSR

' j - m - f r
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•no la te  lo t  nb«e a proton is  added. Dm ocr rM pondlag d M m M  fo r the 

conjo f  t od systen (la e o le la f  only too oapgons sad on* ear ben) la  

coetate toe should to c'on* .d e rsb lj la s* . Therefor* ths addition  of a 

proton to oaolat* loa Is  Inhibited re la tiv e  to  aootato ion .

Tt is  found fron nodal* tha t to* tos ooardlm tln* oaqryen* la  

•noUto loa saa pot sleoor together fo r s to ls to  f  erec tion  v itb  a a s ta l 

ion thaa is  posslhls with aootato loa) ti lls  is  probably naethor in - 

par tou t factor la  th o ir  re la tiv e  *n^i1*Mli^ toadonciaa,

A naat *rlaoa of tb s  w in ls r ia t  of tb s Aonhljr storgod salon* Is  

not posslhls bosons* of tbs look of da te .

Tbs on trop ics of l*atha—  * sop loa fo rm tlo n , Shiah ooro —  n ra i 

fo r a —  hsr of reac tio n s, la  gsaaral aro posit to* hat not g rea tly  so .

I f  tb s c o l l a r  1—  hohaosd l ib s  a— te a ls  1—  of tbs s—  ac t ahargs,
.

tb s  entropy changes wmOd to  a— i dsr s hly asvo past t i e s  thaa is  ob> 

aoroad. Therefor* i t  — t  to *— Indad th a t sash a  nodal i s  laeo rrss t 

aad th a t tbs a s te r  aolrouls* aro aoro r ig id ! /  bold around tbs ssaploa 

loos thaa ths net share* — 14 India*to . A sim ilar to b s r is r  i s  ah—  

by m a r l  ion, 002* \

\
u-in-rt
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n x
Calculation of tiM 

tmt«B| Diesolution of TTÂ j ia 0.1 §  j i

M i

M 3

3-53

M 3

5-53

M 3

3ol«tl««

2 ftlUimX* TTA {•)
4 a* 1H—U  ft*0H(aq.) 
d il« U d  to 3DC *1.

Dilate aliqaot of (M 3 ) 1000 fe l4 ,
t# till •rnrMlMWIji C
ur%  (r*) ■
5 * fer^g o r )  r

50 a l .  (2*53)
5 *i. i i .9 i  icao4
5 a l ,  (3-53)
15 a l .  H-C

H g a  - |  r i - 0

la oqullibriaa.

t  (3-53)

T c $
b j « l  “
^alaalr *

•490

4 1

“bi2 L * •* * *
TZTO

(4-5?)f 
Mlag 5 a l .  (5-53)
A diatriboUco oooff iolost. 
( m ^  A ta11m  ) .W  
•^al la 401 wi vitd la
th* (TO)

•$**>( * •
nhlaak * a

■549

■ m

( l * .  41/40 •

a ' . i f t a  x  * “ *5, c * * j ^ f

~ ............................................—  -

rtlan footar).

45 -  9.30  « i o n  .*  o i i i .
i (*-) •»  ta .jo

M>, 9.333 I  MT*i ( r )  at a ll 2;

SEV "• t t  r<«fe“ v

'

■ -v . - . i t ! - i  v . ' -

... J  ' ■
9

01 i02

01125 

01 tU

01(30
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tbm  C a lcu la tio n  « f  t t»  N U ar t a t l a a t l a a  O aafflc i» trt

(«M|)

M 5 4.33 * HT*a TT 
0.156tt Saftfr,  
o.ozrrg mmk
(mrn. Iff «r u a«ofi

1# -

2-55 40 al. (1-53)

W 5  JD a l .  (3-55)
30 a l .  Bm h m

t #  • q u i l i b r i a a .

4-55 3D al. (1-55)
2 al. 11.9 X BC2C. 
4ilaU4 U  100 alt

5-55 ffO a l .  (4-55)

t# •qullibrh

I 21*40

& 2 U
m

?»jal *
^laafc *

• .235

J 1c . I * ) ,n  * ur** ^
• ).» s UT*g (B) at Bill
•  3.90 a * r * | o s )  at BOO

at pi • (8.M •  .IT), t •  “ *•’

fiH  ' »** *

t f b r T ^ 4 *a»<®

B iU

KT5 • ) .M i ur*| (r )  «t a n t

• * 3 „ -  -  . — BIG.'..,

u - t i j - x t  I



utf.xdh m
OMd la  tbo O alanlatloa «f tha Acid Plaaaa latlan  O M taat  

fo r  KX a t  any Io n ic  S t n a f t t t .

•  ) I t « a  B tM sw rj to obtain the a b m p tlo e  a f  aa IX fclaafe Mtaioti 

owrtalnart a© «noIat« k a «  Thl* m u  daw by acid ify ing  TTA aahplao 

and naaawfng tha .p o e t™ . la  f l f m  4 and 5, data  wara yw i a r t r t  

to  fbar tha t tha >yaa t r aa  of snah a a a la tia a  aarlao with tha acid 

aad wait iwiaiBln t l mm. Tha following la ta  vara w ad to  taha 

aaaaaa t  of th la  rtapandonai .  (ala# in aln i a d ora tha data of aapari- 

aoatt 13 whloh la  ta  ha Mad aa tha m u * l a ) .

tjqpt. f t V  J|IC1C4 | h O U 4 J l *  Jl *3310*1

1-1 4*10 0.231 0.000 0.23* 0.23* 0.237

1-2 4.10 0.228 0.77© M M O .ff* 0.2735

13 4.14 0.000 0.721 3 .0 * * r * 1.000 0.405

b) C arna tion  of IS hlaahi K l  aad 1 4  to  0 ,0  |  BGIO^, aalag tha

* .*Jt • *34*5
Ota

XX

aa aaa ha

*

'

ta

a)

H g4* 10
* .2 4 9 5 -  .2535

H o a  * a 6 f c  *

*/- //r-f?



♦ 0.2535 •  0.02X4 f  ♦ 0.2935

• )

f )

13 -  0.0214 x M O ♦ 0.2935 * 0.2749

«r too or)
t  i l w r i x t l x a  « f  jp  ■ M ) <

*

0>0, -mi (0̂75) - o.m - - y  ■ T.mao-̂  <r)

U.U - .vm)vr* . 4̂ )« .  ur* |  qb}

n  Jp •  X ^) (4.00 X U K ) •  5 .rr X M r

♦

/

'  f  %«.-3sS

■ " f \ ?  ■% <- ^

H - 117- 1*
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Matfwi M  ta  Oalottlatiac Xhm I f t l U I r l a i  Ommtmmt fmr  tiw

ftrw tiM

«
taper*” " *  «, »*c, ^  -  1.0

J .9 9  a UT*H ( r )
4.247 a I tH g  f r o )
0.97 |  (a t* )

Lj l̂Qi
ammaaarnmmmmmmflk

• m SM  >•“

4 ^ 4 7  s  Mn4(TM)

w

(• )  Ij «t 2?*C ( ^  .  1.0) .  J.T5 10*7

a .a .» .« r ?  •  j e i . o.omo
J.9» a 1C- ’  (K)

|jg
(H) .  ItU 'M UtT4 .  4.095 a *T*J

(«) .  .  OMStl .  0 ^ 2
(It*) OK) (0.'(0.77) (4.055 a UP*)

•  1.144 a Mr* (at 29*0 u t  -  1jP)

#|s§f

jpMywiiiiiii ..~ / .-y -»  <’»i- ' 4 7 9 « k i

U- / i 7- f /
...- m m

»
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4PPSKDXX ?

Data 1 lad Explanation a f tba Nithod TJaad ta  DabaradLaa tha Molar 

t l a o t l— G—ff ia ia n t  o f tba (UX**) 0—p i— 1— .

x>*0 a l .  0.OTO4 1  U < » 0 4 ) 3 ) Ob., p i  •  ) . %  ’
5.21 a l .  5 .0  g  *a(<a04 ) 3 ) *  1 D ^ lo  I  •
0 .02  a l .  0 .10  £  Ha OK ) aarr'd . jft . 5.44

Ta 20.0 a l .  of tba abort i e l i U «  vara addad 2 .0  a l .  a f — p p —  TTA

at— k a a la t l— , vhoaa 0—a—t r a i l— vat 1.423 * UT5* .  Tba ra a a ltla c

a a la t l— bad tba f a l l — lag —ap— l t i — <

1.659 s  MT5*  T T A .(tt, f  ,  L a l~ )  Oba. pfi •  5.56
0.0544 ^  (IU )« { U * 3 f U T * )  *■ • •* * . ♦ - ° +  * 0,5100
0 .692  I  .a«ao4)3 ^ * 4 .  pB -1S T

ha— a , CT) •  1 0 5  *  10"6 *

4ao—1 ng — a g a llib r l— oaoataat far tba far— U — a f (laK4*) laplw 1—  

agaal ta  2 .5  «  10“3 . a— aaa aarr—t  tba t r ia l  TTA a——at r a t l—  far  tba 

agm illb rl—  r a il#  a f  ( 1 I ) / ( U I ~ )  and ta r a b y  datarwi— tba ( U f ~ )

— aantr a t la — . 6  aadl —  a a a ta ta -a a a tl. aeld  baffar —a aaad ta  f l a t
tba fa llm r la f a a la tl—  a — 1—1 a tad p i •  4 .2 4 .

1 tra il—

9* ■ 1 .M 9 » 1C-5  -  I X  a V * t ( U I ~ )

OUa. a  • 4.M

U-II7-9JL i



Method of C a lcu la tio n  o f t b *  * q u ilib r io o  Constant f« r  tho For- 

ao tio n  o f  U n tha i—  O boists OonpOox loo .

Exporlaaot 1 (Table U  — 25*C aod p  •  l.©)*

I n i t i a l  Hwaaootrmtlooo:

( f t s 4*) -  1.96 x lXT^Jf U (C 10^)3

CTti) • 3.364 iMJ4 ! 
(XU") - t.33 * lrr3̂  Ha Ae 
(BUo) - 4.17 x XCr̂ g Hie

tal solution.
(1**5) froo 0.134  
blank

C U T 4) - . f l a n a p « ^
1 • i t f * '

SolTlan for  ( k T ) .

( U I ~ ) U .  -

( t a ° )  .  (XU**) -  ( W “ ) -  (U M ~ )

-  (2J.*3) -  0 O ~ )  -  Xj U . - ) ( U ‘ >)

Wfta| far (l.*33i

„ .« j ,  c o .<}) -  a * i~ )UA # •  11 1 ....... .. —.......
1 ♦ I ,  <U“)

•  « IT*3 -  7 •  U L X X  x M f3 |
1 ♦ 12 x C.00633

U-H1-93
fWflpHWtSHrw*



4M H  ?Z (OMtiavd)

(U U 44) -  I ,  UeTHU*3)

- 12 * 0.00833 z 1^11 X UT3 • 1U1 X IĈ 4 f

Ux‘ ) - C1U-) - (k i.+4) ♦(I4) - (UI44)

-  0.00833 -  U I  x 1CP4 ♦ 1.53 x 1£T* -  7.*U1£T6 -  0.00833 f

(m*) - (me) -d 4) ♦ (UI44)

-  0 .0067  -  1.53 x IfiT4 ♦ 7 . *  z ItT* -  0 .0053  Jf

(I*) -  *9 (SAc)

(*) • (m) - (ur44) - (r-) - cm) - tui44) -

SOtIac fer (n)«
(® ) * - M U j u f i t f l

.  3.2? z Hf* J

I4

7.94 x IQ*4 x 1.534 x Mf4 . 2 ^  x ^ -3  
1UJL1 x W *  x 3.J9 x MT*

11-117-f?
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attstoh thi

The following -i*thod m m  found to be for eeloaletiat

U t  
ties with 
Let on#,

Let D • «ptl«ftl d m a i ^  of
®* -

be two oolutione of identleeJL atol obi owe trie
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