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CHAPTER I 

ISTBOPSSflOK 

It is ft mil known fact that a dotermination in an-

alytical chemistry aay be made by voluawtric aethods if 

four conditions are met*1 

1) Ttm reactions should quickly go to eoiap lotion. • 

2) fhere should b® only one reaction taking place. 

3) W m m should be a marked change in na» property 
of the solution at tbo stoichiometric point* 

4) fhere should be an indloator available nhich 
vill shov tbo change at tbo stoichiometric 
point, 

- Most precipitation reactions fulfill the first thro© 

requirements, but very few indicators are available for 

most precipitation type reactions! as a result, there have 

been very few applications for voltssetrlc precipitations 

in the field of quantitative analysis, 

this thesis concerns the Investigation of radioisotopes 

as Indicators for precipitation reactions. As a precipitate 

forms in the presence of a radioisotope, adsorption say take 

place en its surface. If this adsorption changes markedly 

%* 0* Pierce and E. L. Haaniach, quantitative A 
f* 2$2* 
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The iodide ions that are adsorbed on the surface of the silver 

Iodide particle make tip the inner portion of the double layer 

and are referred t© as "potential determining ions.M The outer 

portion of the double layer is made «p of potassium ions which 

are referred to as "counter ions." According to H, Jenny^ the 

extent of the double layer is the order of several angstroms. 
* 

When this sue precipitate is in contact with silver 

nitrate solutions, the iodide ions will complete their coordi-

nation spheres as shorn in Figure 2. In this ease the counter 

ions will be negatively charged. 
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Fig,. 2— Silver iodide sol in excess silver nitrate 

**.C. Wahl and H. A, Boanar* op. oit, > p. 125. 
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III order that an Ion may lb© classed as potential det©r» 

mining, It must to© able to fit into the crystal lattie© of 

tli® precipitate. Foa? ©xatspl©, bromide, chloride, and thlo-

oyaaat® ions ay® potential deter mining ions for silver iodid©. 

fh@ phosphate t m Is not, sine© its silver salt tots not form 

mixed crystals with silver iodid©. 

?h© theory ©f th® doutel© layer qualitatively explains 

why a silver iodid© precipitate separated fre® a solution, 

oont&lniJQg an m m m of potassium iodid® is always contam-

inated with p&t&mttm Iodid®, If, on the other hand, there 

are other positive ions, smb. as sodium, In solution these 

would coitpet© with the potassium ions fop positions In the 

out#!? layer. When the silver iodid© is separated few the 

solution it will fos contaminated with sodlm iodid® as well 

as with potassium iodide, Adsorption ©f positive lmm m 

negatively charged prscipltates and adsorption of negative 

ions m, positively charged precipitates can result through 

the rapid exchange between the ions in solution and the 

counter iomP 

The two principal factors that determine th© amount of 

adsorption that takes place whan an ion is deposited on an 

ionic precipitate arei 

C, Wahl and A. Bonner, op. oit.» p» 126* 



1) The charge the precipitate. 

2) fhe so&ifelllty ©f e^pw&t fonsed frcei the ion that 

Is copreclpltated and the %®m of the precipitate. 

M»©r MftflM «3F*I 

% ftfrn. i%am i i i i a t i n i r > i 
, 5 / • 

%) fhe order of addition of the reagents. 

5) the speed of the precipitation formation, 

6) In aom® digestion amy affect the adsorption.̂  

irili toe discmm&* 

Charge m the Precipitate 

the charge ©a the precipitate la an i»p©rtant factor 1m 

datermlnlug the adsorption that takes plaee niiem m im m 

mAmmttf® tracer Is deposited on an Ionic precipitate accord-

ing to Frlelander and Kennedy.*̂  

Freshly foriasd precipitates vlth large surface area® 
aay he c&pabla of adsorbing radloelements effectively. 
*Fajans rule* is of sent Importance for this type of 
cartylng* hut another Important factor la the charge 
cm the precipitate relative t© the ionic charge of the 
tracer substance. 

Important adsorption occurs only i*hen these charges 
are of opposite sign* hence experimental factors affect-
ing the surface charge «f the precipitate strongly la-
finance the carrying and this type Is reee@&lsed by 
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% . K. Schneitaer and I. B, Whitney, Radioactive tracer 
p. 125 • 

7g» Frledlander and J* Kennedy, 
chemistry, p. 265. 



tenalfciirltj t© amh f*etor* as acidl%j0 wftep 
aMlfcicm ©f reagmftta mat phyaie&l afc&fc© «f twfe-
divislou of th© psealpitata. 

fafcla i l l u s t r a t e s tfa® importae©® of an t ^ i s i ©f 

fch® sai©n t© tim s&gatlf» abasia cm th® 

swfaea of ©aSQ̂  naeesa&ry foa? ©arirlag eatinas. 

tABIS 1 

OUOKRM OF TID3 ThB BY SiSO^ 

mii'niiiijp)(i|j(fiwf> 

£ m s § 
0*+ + Excess ftdi 

aar*lad 

6 0 ^ 
10* 

5# 900?s 

5.2* 
88*6* 
98»i^ 

Wvmi th is tabi* i t mn to© s«®m fciist wh#© tha fa"1"4" 1m 

la in excess, vespy l i t t l© ©f fcha fbB i s earpiad by fcha CaSQĵ f 

howsirai?, the SO^" ion i s in great, axoaaaj, 88 t© 98 pav 

eanfc fcii® ThB i s eavrlaft % the CaSO/r 

S#XiaM.Ilfcr <qc iwat t i ftflii thjr Inn that 

fh© aaltiblllty f®efe«p a£f,»#tts,g adsorption ©f itms m 

e p« 265. 



radio&etlva i © » ionic ftpp®w« to «n-

compass ©Wasa? effects perhaps a®t yaadlly apparent. Timj 

ar®s 

X) Effaets da® t© ehsr®©. ^ 
WaM 

2) Sffaefcft to t© polarisation 

3) SfftMt* «a» m »u». 
4) Sffoets da© t# bpfewftlt* «n««ssr»9 

f© tHnstmta tli# rola that th© aoHihility factor playa la 

tfas aAraepU** phsaetaaaa, X». Baa?®10 i«#»fcigatsd ft* #A-

of th© fh£ {Jla®®̂ ), Bustteiw 2 (JU3g2®) «a& 

th@rina 1 |» 2 1 2) «» tfa© sinwsr -taoi«•*. - Si « M 

©01© of MlSM fm mmma aiaafc** at 0° i vitt* M 
siilliiifesra 0t rnmmtm ufeien m .©15 f«w»l with jmytat 

to th* fcalida <*eii«#»tratiea, 0.005 tmmal vlth raapsset t© 
th# fcyOragM* lea ©saaa&tratiiaa and ©.*#3 * M i l vlth raspaet 

to the potaaalwa tm mmmi&mkim* Th© Hlmr fcalidea mm 
%h®& aapar&tad from the a#ltitiisa ««ataiaiag fch© irarisaa wdl*-

a@ttw iaot©pea toy ww»» «f filtratiea thread a aaafcrana and 

anaOysaA f«r thair «ati*ity» . fh® ara sfcswa la fatal© 

5Hifchl and oa. elt.» p. 127. 

i0L. Bur®, Fhy. Ch»a. A 1̂ 3> 12? <1931) 
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TABIS 2 

ADSORPTIOR OF ThB (Fb212), MsTh2(Ao
228) 

Al© fhX (Ra22*) OH SIOTR HALIEES 

Silver 
Halide 

% fhB 
Adsorbed 

% M»Th2 
Adsorbed 

% TtiX 
Adsorbed 

AgCl 62.2 4,26 0.*5 
AgBr 93.8 37.7 3.05 
Agl 78.0 75.2 1.90 

It can be seen that thorim X and nwsothoriua 2 are 

adsorbed to a smaller extent than thorium B, This Is he-

cans® thorium X and mesothorium 2 halides are soluble while 

thorium B halide is only slightly soluble. Also, it ean be 

seen that mesothorium 2, vhioh has a + 3 charge is adsorbed 

to a greater extent than thorium X vhioh has only a -+- 2 

charge. Another fact to be noted Is that the fractions of 

raesothorlum 2 and thorium X adsorbed vary directly as the 

solubility of their hallde salt decreases, A partial ex-

planation for this fact may be due to the greater polarisa-

tion effect that Ao+++ and Ha"*""1" have en the heavier hallde 

ions.11 This seems to be true, sin©# the polarliability of 

a halide ion increases vith the increase in size of the ion. 

Also, in part, there is an increase in polar liability due 

1;%ahl and Bonner, op. elt.. p. 129 



to the large negative charge on the precipitate vbich reamlta 

from tbe large adsorption of balide loas. fM« regularly Is 

not observed for thorium B. 

leteetloa of Radioisotopes and Their mm A» 
ladioactlv© Indicators la A 
Precipitation Type leaotloa 

ladloisotopes may be detected toy any device vhicb la 

affected by their activity. the most M m devices utilise 

a iefger-Msiiler tube. la fact, tbe development of Geiger 

ti&e teehaifuaB aad tbe availability of long-lived, artifl-

cially-produced radioactive elements has made possible the 

determination of the end point of a volunetric analysis by 

means of radioactivity measurements, Lang®3?, la 19*1, mod 

radloactlvephosphorus a® a radioactive indicator la the 

titrations of oagnesiuia and uraalura vita sodlua phosphate 

aad of phosphate with magnesium. fhese tltratioas all resulted 

la the formation of a precipitate, and a series of deteriai-

aatloas mm made of the solution activity during th# e w w 

of the titrations. Sine® laager's method was sisdlar to 

tb® procedure involved la a conductorstrie or aa amperoiBetrie 

typ® of titration, be chose to call bis method a ''radiometric 

tltratioa" aad la doiag so, b® described three dlffereat types 

of radios®trie titration curves obtaiaed whea a fairly iasol-

uble precipitate was formed, They were* 

1) A titration curvo, In irhlch tb® substance to be 
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titrated was radioactive, anA the reagent added 

mm Inactive. 

2) A titration ewem in which the substance to be 

titrated was Inactive, and the reagent added was 

radloactlvo. 

3) A titration curve la uhlch both the aubstanc© to 

be titrated and the added reagent vas radioactive, 

2m ease 1, the activity of the solution decreased as the 

active substance vme removed from solution by precipitation. 

After the •Quivalence point was reached, the activity became 

constant and nearly aero* fhe activity at this point was 

determined only by the solubility of the precipitate and 

the background of the detecting device. When the values 

of the measured activities mm corrected to the original 

volume and plotted against ail 11111 ters of added tltrant a 

sharp break In the eurve resulted, Indicating that the end 

point occurred at the Intersection of the tvo straight lines. 

In case 2, the slope of the titration curve was at first 
•% 

constant. After the end point the radioactivity of the 

solution Increased with further addition of the reagent. 

In case 3, the activity of the solution continued to decrease 

upon further addition of the reagent until the end point was 

reached, from this point the activity Increased. 

In this Investigation, an attempt «as made to determine 

the end point of a precipitation titration. In contrast to 
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L&nger's method, tha radioisotope was ramoved from tim solu-

tion bj adsorption on tb» proolpltato. To imwm that this 

mmml mm- toy adsorption tho r&dloindlcator mm not Isot&pls 

with any of fcfeo ions of th® prosipitat®. ffco aetlirity ef tfco 

solution «as followed by mm* of a GoIgor counter during tho 

addition of the tltraat. 
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SXPSBUSH?AL w m m m m A m w m m m 

Hi# apparains used In this investigation was very similar 

la design to that msed "by Laager1 la his radiometric* titrations 

with radioactive phosphorus, gssentlally* the apparatus ©«a» 

•isted aft 

1) A Gelger-Muller tube. 

g) Ootmtlng rata mtm or scaler, 

3) Stirrer, 

fhe Gelger-Muller tub® had a m i l fchlctaesa ©f approxiaately 

30 tug/era2 and wan operated ©a the Gelger plateau, ¥hile a 

counting rata meter was used for preliminary experimeats, a 

soaler m a used for mora accurate oountlag. llthar a mag-

na tic stirrer or a hand stirrer was used to ensure uniform 

mixing #f the tlfera&t vith the solution helag titrated* 

The general procedure used in this investigation m m as 

fOlIOWSf 

A reagent was added froa a fcurette into a fceafcer contain-

ing one of the materials to he titrated. AS the titrant was 

XA. Laager, JQau, ffhem,, PP* 639-^0. 

12 
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added a precipitate m a formed in the presence of a radio-

active Isotope. This radioactive Isotope was either In the 

burette or la the beaker containing the i»terial being ti-

trated. After th© addition of a definite amount of the ti-

traatt toe solution was stirred thoroughly and oontaot was 

ffl&de with the Qelger-ilttller dipping tvilMu fills oontaot was 

aade either by dipping the tube directly into the solution 

©*• by filtering the solution through a sintered glass filter 

stick Into a glass envelope containing the 'dipping tt&e. 

After contact with the counting tub© had been made, the solu-

tion was forced back into the beaker by use of air pressure, 

then the saaple was again dram by wrnmm into the glass en-

velope, end an interval of on® minute was allowed to establish 

equilibrium before counting the activity of the solution. In 

the case of data taken with the counting rate Meter, an average 

of a sufficient masher of readings was taken to obtain a reli-

able counting value. When the scaler vas used, a out ainute 

counting interval of the solution vas taken. After the ti-

tration was a plot was made of the Milliliters 

of tltrant used against the activity of the solution, Is 

some oases, the activities obtained were corrected t# the 

original volume before being plotted. If any adsorption of 

radioisotopes occurred on the precipitates, a break in 

the curve would be obtained, and it was hoped that this break 

would occur at the equivalence point. 
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JBt ftftlMff. 

In this investigation three radioisotopes were wed, 

they were radlaa 1 (Bi21®), raiioiodlae , sad radlo-

phoapii@ns» (F^2). 

lawestlgatlea with Ha©IF 

Mlatlea at M y <tf j|gB.—Before using BaS as a possible 

radio&otlve indicator la a precipitation type titratloa a 

study was made £» order to determine what effect dilation 

aloae had ©a the activity of the radioisotope. Tea milliters 

of RaBBF with a concentration of 10 ag/ail of lead was added 

to a test tube and a dipping Geiger-ltttller tube m e used t© 

measure the activity of the solutioa, Again 10 milliliters 

of leSK? with a concentration of 5 ®g/ail was added to a test 

ttahe and the activity of the solatia was determined la the 

saiae aaaasr*. fhis procedure mm repeated with concentrations 

of 2.5 ag/al, 1.25 ag/»l etc., always laalataialag a eoastaat 

vol«ae of 10 milliliters. A plot was made of eo&eeatratloa 

agaiast aefciwity aad the earn obtained is showa ia Figure 
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l a this OKP&SMM 

$ K& «f SaDWP (10 » ^ a ! «f Pfc) tsv fe&ti»at#& WITH 8 a l IsgSO^ 

»#tet t t» p a l p i t a t i n g PbS04. fh* tl twuit m i &<M*a to#.©tir 

t# « t#*t tufe® aafi fcJi# counting tab* so m t© **•» 

«* ®sa® * mlutlm eontaet. a ©minting rat® 

a«*t®3* was used to follow tb* act ivi ty of Hal. *h* ©aleulatod 

. S>oiat foy tbi» precipitation t i t r a t ion va« 5 nl 

M«g80̂  solution, K© groat chang© i s ac t iv i ty iras showa at 

lk« eguivalonea point, How**, aa shorn in Figur® %, Cwv© a . 
$ou&t» 
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***** potassium lodlda>~ m m alllllltora 

of tbm BaBlF solution nag tlteeatad vltli 1© milliliters of KI 

solution (1© ag/al) fa?eelpltatiiig Pbl2, la mi# prooadw® 

th& fcitj?aat vas added dl*»atly to tfa® teat tufce ooataiiiUig 

ti»© RaDEP and the counting tube immereed so as to reproduce 

th© nam© degree of solution oeataet. . A iMl»r wig used 

t* follow tlae aotlirltj of 61s® la® solution throughout tfc® 

titration* At the calculatod equivalence point It vas hoped 

tsisara would lie a sharp ehang® Iji tfea activity «* the jRag<Bi210) 

few* a© suoh ©liang® la activity mm m —a la Figure 

0nrv» B. . . . . 

fb# SftgiÔ  solutlaa 

wmi added to tba BsUlP and BaCl2 solutions la a beaker, ffe© 

proeipitate formed was filtered ttefMgfe a filter stlok Into 

• • ametioa flask*. aad a definite VQIWM of the supernatant 

liquid iras transferred to a teat tvltm, vhere a dipping Saiga? 
t«ft» v»s used to deteot the mint !©&*, • ft» 

dipping tube was eonneoted to- a 45* «••>*»*< «hU «spori»m% 

mw&m& rnrnrnimmmM Mm fceoause t&e laSO^ preoipitat© 

©logged tla® filter stlole. M s titration gave a# letter 

results. 

Investigations with ladlolodlne (I1^1) 

©aly one experlaent vas tarried out vlth fhls 

vas tHe titration of HagSO^ irith B©C12 in the presence of 
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•g!33» t * «mi ff lrni th t t bfttr% iMMltitettiS te ftfftia j l S l 

4MM3A ®fffe Imi Ŝ©|ywjti®i§- iBjf fflwf 4 f f» t tg fitiilT'ft f y\ Hlni 

p w m m Of tbe x W gamma Mpa, Whll® ths G©iger tifco 

ij§ Effiptt mmttim %& IMMME My>» %?»• «a%!afti swwfcl^B S^Isbw 

s# IHHHI £&i3jttio& is mmM* ;SWBI3WF •**"—» that of t&»» p m 

radiation* INMMI *11 tJas s@Wfe$SS iMNMHP'fiMI WMI 

$m W tlm gaama act iv i ty . I t WStf also leawusd tfe&t tin* 

*4 M | md; tlhlm fan ru t lm t&ffe mlummmm <» MH^Nf#,te> #£ Iho 
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1 ^ * M>W»Ml>l>Mfc f^g| Of tl3» tJ,fep&tJbMi* 
w W W V p ^ P r ^ B H j p i P I P * i < ™ w ^ * ~ ^ w , P i r w * i p * " ™ m i m m ^ i 

SlBlMMIB l i #MB.I:tMK' JMMIMMk v39» m II* fibsHg^HMk ftttS1K0' Mp2> JriK flt 
MMjy rp||BiffflP fffflffrlWS' ttt- .fminiii"*'̂ ^ JWBfKlfirlP WBmmm^ F*" mm m 

jpftft$,INNH&<'Vfr SBtoWMW?. Itk * t^»i ».̂ .%y»â .%̂ M̂̂ J n, f|>w> 

fsf fUPffr wm» fiiffr fMffiwmft ^MV ^St lSF t#'' ttffr 

ftiiffify :g»kfeâ M<|̂ | $fgp Blfl®F* HMH T<IfiMMt |jtjf Igantotfi* 

SQBKtoteE 1# A ©If J>32 -rtfaftflli tQ.&b m*Aa\ us# ©towNI 

in • Waim%g*»£%m s u m u m of wat«r wm m$&&& fe» 
• 1Si% ail tmrntrm**. mmM. 4>4 feiwtfe^ . .«»<,tefct awiiMK*" -'Pmrnrnt Mmh ̂ ttawiMis,#safc, 

A- fllisf, ŵaâifc ## ail of Witelilf iBSfclSdlteF &£ 

« i l » t l « i wmm®%*& to ^ origiaal volua® {1««m 35 rai) 

f f # fi S^MfwI^S mui iui i# m^n fn Figsa^# §,. 
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Froolpltatlon of sllvor thlooyaaafco.-- Five ml of 1%IOT 

solution (.03? a*/ml), 30 *1 ̂  distillod wtltr, and 16.5 *1 

of ltlOO stook P0̂ ~ solution » » addod to a 150 al tooaJcor. 

A •oluao of 6,5 ml of standard sllfw solution vas addod from 

& buretfc© forming & prooipitato ©f AgSOM. oaleulatod 

oqulralonoo point for M s titration vould M«iul» 5*2 nl of 

Ag solution* At this point, hop® urns ®nt®rtalB®d that th@ 

radioactive p32 would to® adsorbed ©a Hi® A$8CR praelpitat® 

and shov a sharp ehazige in activity, fo sueta, r®suits v@r© 

observed, however? instead the ourv® obtained indioatod no 

adsorption as shovn in Figure 6A. 

Counts 22,000 
por 21,000 
minute 20,000 

19,000 
18,000 
17*000 
16,000 
i§,o©o 
14,000 
13,000 
12,000 
11,000 
10,000 
§*000 
8,000 
7,000 
$,000 
5,000 
i»ooo 
3#000 
2,000 I 
1,000 

Fig. 6 —froolpitatlffla titration otirves 
using P**. 
A, AgS6ff 0, AgJ§0» (pB=8) 1, A«UsQ* 
B# AgSCJf (pH=l) D% AggOrO^

 F 4 
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The activity of the P^2 was followed, with a decade sapliaealer 

using the 50 millivolt seal* sensitivity and all activities 

obtained were corrected to- the original volume. 

In an effort to determine whether the pH of the silver 

solution was a factor influencing the possible adsorption of 

P^2 on Ag$€H precipitate, titrations of silver solution with 

were earrled out at pH values ©f 1 and 8, The pH 

value of 8 was obtained by buffering the standard silver 

solution with 7,5 K It can be seen from Figures 6B 

aad 6C that the pH of the standard silver solution had no 

influence cm the- adsorption of P^2 sin®# a straight line was 

obtained in both titrations. If any adsorption of p32 

occurred ©a the AgSGH precipitation, there would have been 

a bres& in the straight line obtained* Sin©®- no adsorption 

of p32 on the AgSCH was evident, further experiments with 

this precipitate were abandoned, and another precipitate 

was investigated. 

Precipitation of silver chrofflate.—Ten milliliters of 

0,1 I KgCrOj| solution containing 10 A of radlophosphate 

stock solution was added to a burette, five milliliters 

of 0.1 S AglQg solution was added to 30 milliliters of water 

aad this solution was titrated with a 0.1 M KgCrO^ solution 

forming a precipitate of AggCrO^. When a plot was made of 

the milliliters of titrant used against the activity of the 

silver solution corrected to the original volume, a straight 

line was again obtained, as shown in Figure 6D. 
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..faitlylfitifjfi H sO$b ®r 

0,1 * 20 A ©f radiophoephata 

m» added *• * Iwetfc®. fiir# *muit«*» ©f t.J, * 

mlxmm wm eMaA to 30 a&imifc#** v»ttr ami this 

MilMm vaa mmm& with 0.1 M mlmUm fmaiag 

a «f Aĝ teÔ * A flofe I«s mada af tfa* Mi l ium® 

ftf tttaraa* ws@a against Hs» aetiirlfcy «r life® «liir®i* wmtim 

t« ti» original «aaa»» £®aia a. *fc?aiflifc Um pint 

«w f̂eta&aai, uttfe a® breal:. fhl« cum is shown t» ffgpa** i i# 



• CHAPTER I H 

SfSQfARX OF jfffWfff-

Invest igat ions with Bal imvo earr led out because I t ' 

was readi ly avai lable , *® adsorption of BaS en PbSG^ *as 

an t ic ipa ted , temmvm, slm® Big # % ) 3 i s mmOe and panfesbly 

could not be isomorphic v i th FfeSO^ because of a + 3 charge. 

» t * . * m a > 1 . l ^ X ^ X . tart up<» t h . ^ u -

t ion of excess I , i t forms soln&le Bilj~* Although on# might 

expect some adsorption of the Hal en FM2 ***& & sufese«nent 

removal in excess I , no adsorption v&s observed experimentally, 

t h i s i s not too swpr ls i i ig vhen one considers tha t BiX^ dees 

not asset the requirement of tmrnm^Mm - one of the two condi-

t ions mmwmmew t®* adsorption. Wm? the ease of the BaSQ^ 

p r e c i p i t a t e , i t mm hoped that M l might toe mmt£& %& the 
-fr-*•$"*•"{"* 

r i g id outer layer fck® high charge of B1 . I f * Seiger 

tube having a thinner n a i l w ? 8 avai lable , experiments eomld 

hav* been included irOrk Yltb Ffe21®. 

the ©h©i<%e of t^e *32 a n a j l $ l radioisotopes to fee in -

vest igated was al#o one of a v a i l a b i l i t y and oeoftoaqr* Siaoo i t 

I s known that the P0^s ion I s not a po ten t ia l determining one 

fo r s i l ve r ha l ldes , i t vas not to© surpr is ing that no adsorp-

23 
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t l o n mmsemA i n t h © A g S C N p r e o l p l t a t ® . A l t h o u g h A g ^ p Q ^ l a 

i n s o l u b l e , i t I s n o t l l k » l y t h a t i t w o u l d b © i s o m o r p h i c w i t h 

A g S C K . A l s o , t h e r e i s m m m f n a s t l o * a s t © t h e I o n i c s p e c i e s 

u f e i e h « ivr i©a t h © p^2. f h i ® Q u e s t i o n a r i s e s b e c a u s e of t h © 

o f I ; h e o o a e e a t r a t l o n o f t h © P 0 ^ = i o n o n t h © h y -

d r o g e n i o n m m m a M m & t m * I t n a a f o r t h i s r e a s o n t h a t t i r o 

03periaanfcs v®r© o a r r l o d o u t a t t i r o d i f f e r e n t pH i » X a » « f 1 

a n d 3 , » © i r © r t h © l © # s , © i r o n a t p H v a l u e o f 8 , l i t t l e © a * m 

adsorptlsm o c c u r r e d . S i n c e t h © C r O ^ i o n l a a b o u t t h © 9 m m 

i I m a a t h © P O j ^ i o n , I t mwm& p r o b a b l e t h a t t h e y s i g h t f i t 

i n t o t h © s a m e o r y s t a l l a t t l e o ; I i s n c e exparimentB u s i n g A g g © p O ^ 

m m t r i a d b u t w r © n o t s u o o © « a f u l . f h © f a e t t h a t a d s o r p t i o n 

d i d n o t t a k e p l a o © m i g h t to© d u e t o t h © l o i r p s m l u © o f t h © 

A g W ^ s o l u t i o n i r h i o h v a a f o u n d t o b © 4 . 5 , A t t h i s p H t h © 

o o n o o n t r a t i o n o f P Q ^ 5 m u s t b © v © r y l o v . A t t e m p t s v © r © s a d © 

t o b u f f e r t h © A g S Q ^ s o l u t i o n a n d r a l s © t h © p H , b u t n o s u o o © # # -

f u l b u f f e r # * © r © f o u n d , S o d i u m b i c a r b o n a t e , f o r e x a m p l e , 

p r e o l p l t a t e d A g 2 e o ^ b e f o r © a n y p H c h a n g e o o o u r r e d u h i l © H H ^ O H 

f o i l e d a s o l u b l © e o s t p l © * i o n w i t h t h © A g i o n , a n d a a a 

result A g g C r O ^ i r o u l d n o t p r e e i p i t a t © . 

B © a l i * l n g t h a t H a g H A a O ^ . i S H g O l a i s o m o r p h i c v i t h t h © 

c o r r e s p o n d i n g p h o s p h o r u s e o a p o u a d , i t i & i e x p e c t e d t h a t d e f -

i n i t e c o p r e c l p i f c & t i o n o r a d s o r p t i o n o f p 3 2 v o u l d o o o u r v l t h 



25 

a precipitate of fhe fact that adsorption m i not 

observed m i surprising and justifies further study of known 

isomorphic systems. Other suggestions for additional work 

would Includes 

1) The precipitation of AgS0H la the presence of 

Since It la Immm that SOU "is a potential determine 

it i# likely that adsorption of 

I'W on Agj3>0K would occur, 

2) The study of other buffer systems such as B§j= with 

1 0 o r d 8 r <*•* th. pH ana PO^ t « sono.ntra-

tlon night fee Increased, 

3) fhe investigation of other radioisotopes, especially 

those which will not complex with the H "'"ion, tee 

sueh isotope might he radioactive silver* 

%) the use of I3^1 might be investigated again, feeing 

sure that the precipitate formed is removed from 

the counting region of thf tube *•¥"* that adequate 

shielding from puna background is used. 

One difficulty which prevents the general use of radio* 

isefcopic adsorption as an indicating mechanism Hi precipitation 

reactions Is the fact that the carrier-free materials are 

readily adsorbed on the glass surface of the dipping Oeiger 

tube and on the glassware used. Some attempts to minimize 

this were made fey treating glass surfaces with Beslcote, a 

silicone compound, but the results mm not successful* 



26 

Aa©tli63? m j fc® minimim th i s a£swptl4tt, might fee to toy a 

l o w r so lut ion a c t i v i t y , f h l s vould also allo-sr detect ion 

of mmh lm®v Mi®ppt ioat i f tto«j ooewvad, because «f sor* 

favarafcla s t A t l c t l e t . 
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