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On the Study of lndirett Application of Radioactive 
Nuclei in Analytical Chemistry. Part IV 

B. C. Purkayaatha and A. K. Da1 

Present otndy dealo with farther CKtension ofthework reported earler'"1 to the dekrmination of bimnuU., 
pD..lladium, o.nd lead. The principle ~mployed is to add"""""" of ol<ine and iodide mi:l:lure labelled with I•S• 
to a slightly ~idic aolution contsining the r"'luisite cation and to mO&IIure the aotivityof a portion of the 
BOlntion with a. liquicl coun~r. The lOBJJ in activity iA,. meart1.lre of the o.lliount of cation present on the a.BBUmp
tion that bismuth ill pRcipitated "" (C9H,ON) II {11il4) o.ncl <livalont ionolikc lead and pallndinm have eompo· 
sitiona like (C9H 70N)HMT3 , wh~r• M atnmlo for a divalent raUon. 

Biomuth from 10 mg. to 0.05 mg. hao boon estimated. LoGd and JIBihwlium from 10 mg. tn 1.0 mg. have 
thuo f"r been determined. The data lie ahmyo within stati•ticol flnctuationa. 

The objact of the present im·cstigation lies in the futther extension of the ~ork' ... 
on the use of co-ordination compounds aml radioactive nnclei of comrenient half life for 
micro-estimation of the desired element in shortes.t poBBible time. 

It is well known tha~ cinchonine, oxine, quinine, etc. form sparingly soluble complex 
iod'ides of bismuth, cadmium, mercury, load, and palladium. The l'Stimation of bismuth 
by oxinc as (C9H 70N)H (Bil~) was done by urlier wotker~ by precipitating the requisite 
complex, the iodine content of which wa.; determined by adding KI03 in acid solutions. 
The ptesent study refers to application of J'S' throu!fh oxine-iodide compleifS in the deter
mination of bismuth, palladium, and lead. Estimation of bismuth bas been done in con· 
sidetablA details. Preliminary deta have been recorded in c&Bf!l of palladium and lead. 

The principle employed is to add excess of oxine and iodide mixture labelled with 
Iodine-lSI to slightly acidic solutions of bismuth, lead, or palladium, as the case ma.y be, 
and to measure th.t> activity of portions of the solutions with a liquid counter. The loss in 
activity is a measure of the amount of the cation present on the assumption that Bi is 
precipitated as {Cgli70N) H{Bil4 ) and divalent ions like lead and palladium have 
compositions like (CgH70N) HMI,, where M stands for a divalent cation. 

EXPERIMENTAL 

Bismuth oxide of E. Merck's eitra pure quality was dissolved in HN03 and the aci
dit-y was adjusted by dilution with water. Bismuth was then estimated 68 bismuth phol!
phate. Oxine (8-hydro:xyquinoline) was of Merck's guaranteed variety and it was dissolved 
in O.IN -HN03• An aqueous solution of pota.ssium iodide of E. Merck's G.R. va.rietyserved 68 

1. Pmrkaysatha and Vernekar, this Jm<r<uJI, 1957, 341, 487. 
2. Parka:raatha aqd Chs11dra, Jbid., 1902, 39, 231. 
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~ho sto~k &ol~ltio_n. Iodine was estimated. o.s Agi. Palladou.s ohlo~de and lra~te used· 
m the mvestJgatton were of Ana.laR variety. Concentration of the stor~ BUuttion was 
checked by estimating lead and palladium in the u&ual way. 

To a solution of bismuth a known volume of oxine and KI (labelled with l'"'l was 
added. KI, 2-4timea of that required by the equation, 

BiB++ 4 r=(BiT4)-, 

wa& Added. It WM thou atirre1l o.nd the volume ma.de to the mark (vide Table I). 
A fraction of the solution was taken out by a pi]JOtto fitted with a filter paper cap to 
prevent any solid matter entering tho filtrate. The activity present in the aliquot 
portion of the solution was rneasnrocl and the total &lltivity left in th& solution 
was cornputt'd. In case of quantities of bismuth higher than lm~ .• about 200 mg. of 
oxine was added and in C'.a&e of qnantitio'l below I mg., about 100 mg. of oxine was 
used. A<'idity was maintained throughout at ahout O.IN. In case of quantities below 
1 m~c~., precipitation waR aeceleiDtec:l by cooling. 

Acti·.-ity was mea~urerl by a gln~-wo.l1 counter meant for rneaHuring liquids_ Re~ulta 
for bismuth are n:cordcd in Table I and ]Jrcliminary data on the estimation of lead and 
palladium in Table IL 

No. 

I 
2 
3 
4 
G 
8 
7 
s 
·o 
10 
ll 
12 

No. 

2 
s 
4 
5 

6 
7 
8 

Ill t.akon. 

ll.BO!ImR. 
4.!1110 
2.4ii0 
1.4711 
0.9KU 
0.9811 
1.4711 
0.245 
0.147 
0.147 
O.C98 
0.114!1 

Amount taken. 

103.00 mg. 
10.30 
5.15 
2.06 
1.03 

10.3(1 
5.60 
1-35 

TABLE I 

Kluscll. Fin11l vol. 

70.00 mg. 30m! 
3~.011 ao 
:J8.0() 30 
10.0(1 :Ju 
1.4.211 ;I() 

7.011 Ill 
11.40 l!i 
2.24 6 
3.80 10 
2.2M r, 

0.311 5 
0.311 ll 

TABLE II 

Amount of KI. Final volumt'l. 

A. Lead in dil. HY03. 

76{1.0 mg. 60ml. 
76.0 1li 
76.0 10 
30.-l li 
l..'i.O .5 

B. t•,.uod.iam in dil. HN03• 

100.0 15 
76.0 16 
10,0 10 

DiCnuml_ %Error. 

O.fiOO mg. -3.02 
4.8700 -ll.3, 

2.5:!00 +2.9 
1.4000 -0.7 
11.!1~60 -2.5 
1.11201) +4.0 
1.43111) -2.7 
11.2380 -2.6 
O.loOO +2.0 
ll.l-l21) -~.8 

0.1010 +3.3 
11.0476 -2.9 

Amount found. %Error. 

101.00 mg. -2.0 

9.00 -i.O 

506.00 -1.8 

2.00 -3.0 

1.01 --2.0 

10.00 -3.6 

5.45 -3.0 

1,32 -2,0 
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DISCUSSION 

Table ~t tile errors in the est.imation of bismuth always lie within the 
statistical fluctua.tiona. Obviously, the estimation of bismuth from laboratory level to 
mioro level can be a.chieved in a. very short time with a fair degree of accuracy. The 
novelty of the procedure lies in the de.V..rmina.tion of a batch of samples, estimation of each 
of which does not require more than !0 mins. Another advantage is that it is free from the 
tedium of filtration, precautions required for washing and other nocessa.ry operations 
needed for quantitative eBtimations. It has been found that the effflct of lead can be 
eliminated by the usc of dilute H,S04 • 

Though Borg and W1um3 estimatccl hiKmuth of near about the Mme order of ma.gni
_tucle by following c\a.Asica.l methods, the UIJ(l of I '3' tLfl a mea.Rnring indicator is a. poai
t.ivc improvemtmt heC"anAe nf sim1•licity and timo. 

Table II inl')ndEOB prEO!iminary ohll(lrvations of pnRRible t!Atimation of lead and psl
ladium. Intorasting iABLtt' is that composition of tho predpita.te is (C~70N) HM11 13 • 

Composition of tho complex has boon rlett•rmim•rl hy estimating lead: incline ratio. In 
this case, howo:wer, solubility of tho C'omplex in question Rta.nds in the way to extending 
the study towards determination of amountR in low concentrations. 

It is intC'resting to note that with tha aid of rarlioacti:ve isotope Rimple procedures 
lead us to snlve an analytical problem in micro and semi-micro le-vel in a Rhort time. 

NucLEA• CREXISTR.Y DrvmroN, 
S.t.JU. lKSTITtrTB OJ' NucLEAB PKYBTc:t. 

CA.LCU'I'TA-9, 

3. B6'., 1927, 1108. 16M, 

Jl 
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A book that should fiDd place on the Bhelvea of everJ~1' 

HISTORY OF CHEMISTRY IN ANCIENT & MEDIEVAL INDIA 

Inwrporati11g,. 
HISTORY OF HINDU CBEIIISTBY 
by Acharya Prafulla Chandra Ray 

Edited by Prof. P. Ray 

Ro~·nl 8ro. Rrxin bound, 4!14 pagf'8 with 39 illustrations. 

Price ez..po~ta([f': Priml' Edition:-R•. U/. (Inland), Ordinary Edition:-Rs. 20/·(Inland) 
2/· or $ 6.1111 (Fnrei~n) 

For Fe-llows R~. :!0. · Rs. 16/-

An im·alnnhll• book fllr ~tudrnt~ or ~··it•lll'l' ami hiiltory and t.n all pt'r&nnR interested in the 
aril'ntifir hrrila![t' of Indin. 

Some ()pini0111: 

PI"BJ.l:'-lHED BY THE IXDIAX CHEliiCAL SOCIETY 
92, Aclaa.,-a Pralalla ChaDcln Road, Cakurta-9, INDIA. 

Natun, Janvary 5, 1947 

"Sinet> thPn> is mud1 nt'W matt>rial in the book, all those who are fortunate enough to ho.ve the 
1'8rlit'r edition will wish to havt' tht' nt'"" one . 

.\II thollt' intt>l't';ltt't.l in the Hi~tory of Cht>1uistry owr a rlrbt nf gratiturll' to Prof. P. Ray and 
lht~ Indian 0ht"miral S.>rit"t~- for it~ publil·atinn." 

J. R. Partington. 
Jaurrml. oJ C'ltrwtiral Edvf'aliml, Ffl;ruary, 19.;7: 

" •••••. Proft!i!S<lr Rny, in his raref1tlly eonstructi!d revision of Prafulla Chandra Ray's stand
dard 'History of Hindu Cht"mistry' has ~ven us a highly informative and bteresting description of 

Indian Chemit>try. lul'hrouologieal ord~:~r, the l'l>ntributions of Indians to chemistry have been re· 
corded rmm tJ\1' H•n11pp& pe-riod of the fourth millt"rmium B. C. to the end of Mogul culture ..... . 
Many of th~ idt'U dt>&•ribOO make- dt•ligMfnl rtiBding for the average ch6mist with a historical bent .• 
• • • • chemists and hilltorians. of ("IK'mit;try will find i11 this hook a valuable ll88essment of ancient 
Indian l.'hemistry and c-n"ure." 

1818- J'ol. -19, p. 3~, Stf" .. 19r.S 

" •••••• thia llE'W book ill Vl.lf'Y niWlbkt both as a re-edition of an out-of. print classic collectioD 
of~ntal data. and u • pn'l!tlll&ation ()f mul·h well illustrated documentation of Indian achie· 
w.menta in the priiA't.i•'tll IUt$ ill iht.• tMd 1>1 llhomistry, according tq the archmologioal findinga.'. 

J. Fillioz6. 


