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Abstract

%Ni is used as an ionization source in electron capture detector of Gas Chromatography. Different firms currently
use such sources with a few tens of MBq activity, uniformly deposited on different size and shapes of metals.
ECIL, Hyderabad, requested for “Ni beta ionization source of ~370 MBq (~10 mCj) on a delicate custom made
holder, which was successfully carried out by us by electrodeposition method. This paper describes the fabrica-
tion of such ®Ni custom-made source (exclusively coated on inner curved area of up to ~3.2 sq.cm. on Nickel
alloy metal) in detail.

Introduction Electrodeposition is the most suitable technique

for such preparations as thin films on prescribed

dimensions, to achieve well-adhered deposit.

~
60}@/‘/6' a pure beta emitter with half life of 100
years and Egrp 0-067 MeV is used as low
energy beta ionization source!'l, B~ particles
from ©Ni source produce ionization resulting
in a steady current in a stream of pure argon.
When any other gas with a higher electron
capture enters the chamber, the change in

the current enables detection of the type and

amount of the gas (Fig. 1) ?l. A request
was received from M/s Electronics

Corporation of India Limited, Hyderabad ECD
for a ®Ni source of ~370 MBqg (10mdi)
strength, in the form of a Nickel ring for use Fig. 1 : lonization source set-up

in Gas Chromatography equipment.
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Materials and Method

&Niwas procured from M/s Amersham Biotech
Pharmacia, UK. All other chemicals like Boric
Acid, Nickel Chloride and Ethyl alcohol were of
AR grade and procured from SD Fine Chemicals,
Mumbai / BDH (India). The Nickel ring to be
coated with 8Ni was provided by ECIL,
Hyderabad (Fig. 2).

A special cell was designed and used to mount
Ni alloy ring holder. The Ni alloy holder was
mounted suitably in between two thin rubber
sheets and pressed tightly with butterfly screws
ensuring no leakage of electrolyte (Fig.3).
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Fig. 2 : Nickel ring
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Fig. 3 : Electrodeposition cell assembly
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Based on previous™ experience with preparing electro
deposited Ni sources, the following procedure was
adapted. ~370 MBq (~10 mdi) of
deposited uniformly and accurately only in the inner

8BNi was to be

curved portion of annular Ni Alloy ring holder of
12 mm diameter X 10 mm height with an inner diameter
of 10.2 mm ID. The electrolyte (pH of 2-2.5) was
composed of Boric acid (30 g/L), ~370 MBq
(—10 mdCi) ®Ni as Nickel Chloride with a specific
activity of 6.1 mCi/mg in a total volume of 0.8 ml.
The electro-deposition was carried out for 4 hours
maintaining electrolyte volume of 0.8ml, by addition of
electrolyte (free from Ni carrier) occasionally to
compensate for the loss of electrolyte volume. The source
activity was assayed by drawing suitable electrolyte
aliquots, before and after the electro-deposition. These
samples were counted in the Liquid Scintillation Counter.
At the end of electro-deposition, the source was washed
with DDW, alcohol and dried. The electrodeposited ©Ni
source was heated to ~500°C to convert Ni to Nickel
oxide and cooled. The source was then subjected to leach
test for the adherence compliance quality in accordance
with AERB standards.

The net electrolyte reaction is

2Ni*=+2H,0= 2Ni +4H* +0, (E, = -0.25V)

Results

At the end of 4 hour electro-deposition, > 90% %Ni
could be deposited. The leach test results indicated that
< 0.01% of activity leached out, which was well within
the permissible levels.

ounder’s Day

Conclusion

The electro deposition described is a very safe and reliable
procedure to coat “Ni on any flexible dimensions of
custom source holders. The specially developed
electrodepositing cell set-up is useful for plating on such
small annular space area of the rings. Such sources are
regularly supplied to various users on commercial basis
through BRIT/DAE.
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