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Production of Mercury-197 and -203 (III)
Labeling of a large quantity of metallic mercury by hetero-

geneous isotope-exchange reaction
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A procedure of labeling a large quantity of metallic mercury

197Hg and 203

with radiomercury Hg has been developed, which util-
izes the heterogeneocus isotope~exchange reaction between nonactive
metallic mercury and ionic radiomercury, followed by dilution of
the labeled mercury with a large quantity of natural mercury.

The best result is obtained when the metallic mercury is
brought in contact with 197Hg and 2O3Hg as mercury (II) nitrate
dissolved in 1N nitric acid in concentration smaller than 0.07
mol/l. The isotope-exchange reaction between mercury and ionic

_mercury attains an equilibrium in less than 10 minutes when the
system is stirred continuously; over 99 % of the radiocactive
mercury transferrs to the metallic phase, During the process,
a subsidiary reaction takes place, converting mercury (II) to
mercury (1) and acidifying the aqueous solution strongly.

An empirical rule between the concentration of radiomercury

and the time elapsing is derived, concerning the self-diffusion



of mercury in the metallic phase, and the self~-diffusion coefi-
cient of metallic mercury is obtained from the equation. The
labeled metallic mercury is mixed uniformly in a short time by
stirring in a large quantity of mercury. The mixing vessel of
complex construction, however, greatly 1engthes.the time for
uniform mixing.

With the apparatus constructed for labeling the mercury
and quantitative partitioning the product, 5 kg of the metallic

197

mercury can be treated with 400 mCi Hg in a batch, giving

96-grams labeled metallic mercury with 8 mCi 197Hg per bottle,
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Table! Flow-sheet for '°“Hg production

Encapsulation for HgO target

1
Reactor irrodiation

¥
Capsule and ampoule cutting |
[ ]

Dissolution
1

¥

w

Hg Clz in INHCL Hg{NOz)> in

INHNO3

L. Inspection for
radioactivity and acidity

Divide a fixed quantity

Inspection for

radioactivity
concentration

*
l | Hg — metal ]

| Put on the cap to vial J

Wash with water

L 7

Pack up

and mixing

Dilute with Hg-— metal

( Processed '"'Hg radioisotope ) ¥

Divide a fixed weight

Prepare for
reference source

Put on the cap

and weight measurement

to vial

[ 197

Hg-metal tracer for electrolysis cell

% The Hg-metal is prepared with the Isotope-exahange.

reaction or the reduction.
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Table2 Results on the production of "*"Hg-metal

Production |HgO 'lElrgef Reactor ilrradiaﬁon 97Hg activity /Hgweight | Package
| E?___m_,ﬁ._i."‘mghf(g}! time(hr) | in one package numbers
T- 001 20 JRR-4| 14 24 "C/oe8g. Hg 4
T- 10t ‘ 0077 JRR-2 =65 135 mCi/00359. Hg 1
T- 201 ‘ 1.0 | JRR-2, 65 = 67 mCl/p26q. Hg 4
201 030 |JRR-2| 65 | 8™esgrg 25
d-20! | 40 |JRR-4 16 8 mCY/(0 g.Hg 39
b-202 | 0.29 |JRR-2| 65 | 8 MCl/654, Hg 25
b-301 | 024 |JRR-2| 65 8 mCi/96 . Hg 28
b-302 | 0.28 JRR-2 | 65 8 mCi/g6 g.Hg 22

—1 3 —
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Fig. 7 pH on the exchange reaction

(A),(B) : Sampling position

_Fig.8 Agitation vessel

—i8—



Hg concentration (CPM/mg. Hg)
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Type A Type B Type C

Figl3 A fixed quontity sampling device

Vocuum pump
Vacuum pump

{b}

Type D
Type E

Figi4 Mixing and a fixed quantity sampling device
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