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

B. C. Purkayastha and A. K. Das

Present study deals with further extension of the work reported earler?*? to the determination of bi L
polladium, and lead, The principle employed is to add cxcess of oxine snd iodide mixture labelled with 13t
to a alightly acidio solution containing the requisite cetion and to messure the aotivity of a portion of the
solution with a liquid counter, Theloss in activity is a measure of the amount of cation present on the assump-
tion that hismuth i3 precipitated as (CoH,ON) H (Bil,) and divalent ions lile lead and pallndium have compo.
sitinna like (CoH,0ON)HMTy, where M stands for a divalent cation,

Bismuth from 10 mg. to 0.05 mg. has been estimated. Lead and palladinm from 10 mg. tn 1.0 mg. have
thus far been determined. The dats lie alwnys within statistical fluctuations.

The ohjzct of the present investigation lies in the fuither extension of the work'?
on the use of co-ordination compounds and radioactive nuclei of convenient half life for
micro-estimation of the desired element in shortest possible time.

It is well known thas cinchonine, oxine, quinine, etc. form sparingly soluble complex
iodides of bismuth, cadmium, mercury, lead, and palladium. The estimation of bismuth
by oxine as (C,H,ON)H (Bil,) was done by earlier workers by precipitating the requisite
complex, the iodine content of which was determined by adding KIO, in acid solutions,
The present study refers to application of I'3* through oxine-iodide complexes in the deter-
mination of bismuth, palladium, and lead. Estimation of bismuth has been done in con-
siderable details. Preliminary data have been recorded in cases of palladium and lead.

The principle employed is to add excess of oxine and iodide mixture labelled with
Todine-131 to slightly acidic solutions of bismuth, lead, or palladium, as the case may be,
and to measure the activity of portions of the solutions with a liquid counter. The loss in
activity is & measure of the amount of the cation present on the assumption that Bi is
precipitated as (C,H,ON) H(Bil,) and divalent ions like lead and palladium have
compositions like (C,H,0N) HMI,, where M stands for a divalent cation.

EXPERIMENTAL

Bismuth oxide of E. Merck’s extra pure quality was dissolved in HNO, and the aci-
dity was adjusted by dilution with water. Bismuth was then estimated as bismuth phos-
phate. Oxine (8-hydroxyquinoline) wasof Merck’s guaranteed variety and it was dissolved
in0.1N-HNO,. Anaqueous solution of potassium iodide of E. Merck’s G.R. varietyserved as
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the stock solution. Iodine was estimated as AgT. Palladous chloride and lead nitrite used
in the investigation were of AnalaR variety. Concentration of the stock s¢iation was
checked by estimating lead and palladium in the usual way.

To a solution of bismuth a known volume of oxine and KI (labelled with I'**) was

added. KI, 2-4times of that required by the equation,
Bit*+ 4 T-=(Bil,)",

was added. Tt was then stirred and the volume made to the mark (vide Table I).
A fraction of the solution was taken out by a pipette fitted with a filter paper eap to
prevent any solid matter entering the filtrate. The activity present in the aliquot
portion of the solution was measured and the total activity left in the solution
was computed. In case of quantities of bismuth highor than 1lmg., about 200 mg. of
oxine was added and in caso of quantitics below Img., about 100 mg. of oxine was
used. Acidity was maintained throughout at about 0.1N, In case of quantities below
1 mg., precipitation was accelerated by cooling.

Activity was meaaured by a glass-wall counter meant for measuring liquids. Resulta
for bismuth are recorded in Table I and preliminary data on the estimation of lead and
palladium in Table 1I.

TABLE I
No. Bi taken, KI used. Final vol. Bi found. %Error,
1 9.800) mg. 70.00 mg. 30 ml 9.500 mg. —3.02
2 4.900 38.00 30 4 8700 —03,
3 2,450 38.00 30 2.5200 +2.9
4 1.470 18.00 30 1.46800 —0.7
b 0.980 14.20 30 09560 —25
L] 0.980 7.60 10 1.0200 +4.0
7 1.470 11.40 15 1.4300 -7
8 0.245 2.24 b 0,2380 —2.6
K 0.147 3.80 10 0.1500 +2.0
10 0.145 2.28 b 0.1420 —28
11 0,698 0.38 5 0.1010 +3.3
12 0.049 0.38 b 0.0476 —2.9
TABLE II
No. A t taken. A t of KI. Final volume. Amount found. 0 Error.
A. Lead in dil. HNO,.
1 103.00 mg. 769.0 mg. 60 ml. 101.00 mg. —2.0
2 10.30 76.0 16 2.90 —4.0
3 5.16 76.0 10 306.00 —1.8
4 2.06 30.¢ & 2.00 —3.0
5 1.03 15.0 5 1.01 —2.0
B. Palladium io dil. HNOg.
] 10.30 190.0 16 10.80 —3.6
7 5.80 8.0 15 5.45 3.0

8 1.35 0.0 10 1,32 —20
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Table T-ekoxs that the errora in the estimation of bismuth always lis within the
statistical fluctuations. Obviously, the estimsation of bismuth from laboratory level to
micro level can be achieved in a very short time with a fair degree of accuracy. The
novelty of the procedure lies in the determination of a batch ofeamples, estimation of each
of which does not require more than 10 mins. Anothor advantage is that it is free from the
tedium of filtration, precautions required for washing and other necessery operations
needed for quantitative estimations. It has been found that the effect of lead can be
eliminated by the use of dilute H,SO,.

Though Berg and Wuarm? estimated bismuth of near about the same order of magni-
tude by following classical methods, the use of I'?" a8 a measuring indicator is a posi-
tive improvement hecaure of simplicity and time.

Table II includes preliminary observations of possible estimation of lead and pal-
ladium. Intoresting issuc is that composition of the precipitate is (C;H,ON) HM!'!I,.
Composition of the complex has been determined by estimating lead: iodine ratio. In
this case, however, solubility of the complex in question standas in the way to extending
the study towards determination of amounts in low concentrations.

It is interesting to note that with tha aid of radioactive isotope simple procedures
12ad us to 8nlve an analytical problem in micro and semi-micro level in a rhort time.
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Some Opinions:
Nature, Janvary 5, 147

““Since there iz much new material in the book, all those who are fortunate enoughto have the
earlier edition will wish to have the new one.

All those interested in the History of Chemistry owe a debt of gratitude to Prof. P. Riy and
the Indian Chemical Saciety for itz publication.”

J. R. Partington.
Jouraal of Chemical Education, February, 1957:

...+ .Prafessor Ray, in his carcfully constructed revision of Prafulla Chandra Ray's stand-
dard ‘History of Hindu Chemistry” has given us a bighly informative and iateresting description of
Indian Chemistry. In chronological order, the contributions of Indians to chemistry have been re-
corded from the Harappa period of the fourth mitlennium B. C. to the end of Mogul culture. . ....
Many of the ideas desvribed wake delightful reading for the average chemist with a historical bent..
++. .Chemists and historians of Chemistry will find in this book a valuable assessment of ancient
Indian chemistry and culture.”

ISIS-Val. 49, p. 362, Sepl., 1958

...... this new book is very valuable both as a re-edition of an out-of-print classie collection
of fandameatal date and as & presentation of much well illustrated documentation of Indian achie:
vements in the practical arts in the field of chowistry, according tq the arch@ological findings.",

J. Filliozak



