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(1) The research presented in this commmication was sponsored by Sandia
Corporation under P. 0. No. 51-6541.

Carrier-free lead-212, a member of the naturally occurring thorium-232
series, has been prepared by collecting the active deposit from highly

emanating thorium oxide aamplea(z) and by the sweeping of thoron from

(2) E, K. Morimoto and Milton Kahn, J, Chem. Educ. 36, 296 (1959).

thorium nitrate solutions with a stream of aj.r.(3) In the procedure

(3) E. Broda, H. Pabitechowitz and T. Schonfeld, Monatsh. 83, 482 (1952).

reported hare s nitric acid solution of thorium nitrate is refluxed in
a Soxhlet extractor in which the usunl extraction thimble is replaced
by a smell (22 x 55 mm.) cation-exchange resin column. The thoron which
escapes from the bolling solutdon is carrisd along with the vapors into
the upper part of the apperatus whers the water vapor oondenses; it is
in this regiom that the thoron collects end decsys to polonium-216 which
in turn decays to lead-212; the lesd-212 jis subsequently waeshed onto end
retained by the resin., In order to prevent the sscape of thorom from

the apparatus into the laboratory, the condenser is sealed with Parafilm
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aftar most of the air in the aposratus has been displaced by water vapor:
(about 2 minutes after refluxing has begun). The leed activity is eluted
from the resin and removed from the walls of the condenser with 1 N hydro-
ahdoric acid; the resulting solution may be used directly or evaporated

o drynaes in & quartz crucidble under a heat lamp and subsequently dis-
golved in a dilute strung acid or acatis acid.

The results of meveral exporiments are summarized in Tables 1, 2
mﬁ}. The yield was essentially independeni of refinx times lsss than
15 hours (Tadble 1); decressed slightly with increase in volume of ‘he
solution (Table 3), and was onlr slightly dependent on the nitric acid
concentration; the yield was highest (~4%%) for a nitric acid concentra-
tion of 1 molar (Tables 2 and 3}, It is noteworthy that when a purs
thorium nitrate soclution was us=l moat of ¢he rotivity wes found on the
walle of the ccndenser (Tabls 1°; when the acidily of the thorivm aitrate
solution was increnscd hy addition of ndtric acid, a greater percantage
of the ectivity was fourndd on the resin. Tids behavier way b correlated
with the relatively high pH (~- ) of the condemmate c¢f & pura vhorium
nitrate soluticn compared with what (pH =~ 2) of thorium nitrate solu-
tions, 1 molar ir adiric acdd.

Salutions of lesnd-21.2, | io sondlibrivn with its decey products, were
counted with a acintilliation dehector e:t:ployipg’ a sodivm iodide (thelliem
activated) crystal and a #5819 X. C. 4. phototubs, The per cemt recovery
vos based on the lsed-212 activity a&.::par&.ted from 8 known amount of thorium
nitrate in equilibrium with ite decay products; the growth and decay of
lead-212 in the apparatus was token into nccount in these calculations.,
This separation was effected by 1.:}19Apz'ecigitation of lead ea;z'x'ier from

a thorium nitrate solution with hydrogen sulfide; the sulfide was weshed



wAth 0.1 ¥ nitric acid, dissolved in 2.5 N nitric acid, diluted to O.1 N
ritFie acdd with water and agsin precipitated with hydrogen sulfide.

The finel precipitste was dissolved in 2.5 N nitric acid and diluted

for osmting., Dowex-50 cation~eéxchange resin, acid form, &% aross linkage,
100~-200 meah, obtained from Bio Rad Laboratory, was further purified by
ﬁmmt with 6 N hydrochloric ascid and subsequently washing with water.
The thorium content of a thorium nitrate solution was checked by employ-

isg a gravimetric procedure bascd on the precipitation of thorium oxideo(“

{4) €. J. Roddin, Bditor, Analytical Chemistry of the Manhattan Project,
%@stio;&l Fuclesxr Energy Series, VIII-1, p. 183. HMcGrav-Hill, New York
1950).




Table 1

Dependence of Recovery of Lead-212 from |
Aqueous Thorium Nitrate Solutions on Time of Reflux®

»*

Time of reflux, Activitizcn resin, Activity 1n%?ondeneer,

hrBo

3.7 1 ’ 24
6.1 Z 29
15.1 3 21
42.4 21 12

a) 575 ml. of 0.065 K Th(NO3)4 was refluxed in a l-liter flask.



Table 2

Effect of Nitric Acid Concentratiom om
Recovery of Lead-212 from Thorium Nitrate Sclutions™

Volume of Th(HOS) 4 ©onc., HNOy conc., Activity on resin, Aotivity in condenser,

s0in,, ml, M 3 n % _ %
575 0.065 0.014 22 14
575 0.065 0.014 10 17
580 0,065 : 0.14 26 1)
580 0.065 . 0.14 | 37 6
625 0.060 1.3 40 5
625 0,060 ‘ 1.3 2 5
&75 0.055 2.38 33 6
675 0.055 2.38 34 5

a) Average tiwe of reflux = 10.8 + 2.2 hours.
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Table 3

Dependence of Recovery of Lead-212 from Aqueocus
Thorium Nitrate Solutions on Volume of Solution®

Volume of soln., VYolume of Activity on Activity in
ml, ‘boiling flask, ml. resin, ¥  condenser, %
50 100 36 - 15
50 100 by n
250 509 32 8
500 1000 28 3
a) Avernge time of reflux = 12.0 4 .5 hours; ').‘h(NO3) concentra-

tion = 0.75 H; HN()3 concentretion = 1 M,

4





