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Evaluation of Surface Dose Rate on C-14 Scrubber

and Gas Bag
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Abstract

In CANDU(Canadian Deuterium Uranium) reactors, purge and discharge of
moderator cover gas has been performed via vapor recovery system. The
methods employed in C-14 removal are mainly based on reactions of CO: with
absorber or adsorbent. In order to choose an optimum process, we should
consider the characteristics of the process, such as, temperature, pressure,
humidity etc. and its long-term safety of waste disposal. In this paper, we
calculated the surface dose rate on C-14 scrubber and gas bag to estimate

job—related personnel doses. Assuming that the whole C-14 scrubber was



completely replaced after one-cycle operation, and that its C-14 activity for
one-cycle operation was 40 mCi, we calculated the surface dose rate at the six
points of the C-14 scrubber. This calculation showed that the dose rate on the
surface of cartridge was only 1.25 #Sv/hr because of low energy of B ray. It is
concluded, therefore, that the cartridge change-out is safe because the operation

of C-14 removal system causes only a small increase in dose rate.
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Nuclide Activity (UCi)
Ar-41 2.01x10"
Kr-79 1.26x10"

Kr-85m 5.35x10"
Kr-88 3.03x10"
Xe-127 3.94

Xe-131m 3.94x10"
Xe-133 1.11x10
Xe-133m 2.46%10"
Xe-135 1.69x10"
H-3 1.51x10°
C-14 2.0x10°

F71(0.123mm)

/

2.134m

/ <—1828m —>/ \/

8 1 A 2R Fx

1. C-14 Scrubber?] x4 A4t Input A=
o A2 : SUS 316L/SUS 304
SUS 316L - Mo : 3%, Cr @ 18%, Ni : 8%, Fe : 70.97%, C @ <0.03%
SUS 304 — Cr @ 18%, Ni @ 8%, Fe @ 74%
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A ( uCi) MeV ] ¢
Kr-8om 5.30E+01 0.151 1.97E-03
Xe-127 3.94 0.20284 1.84E-04
Xe-131m 3.94E+01 0.16393 1.84E-03
Xe-133 1.11E+03 0.081 5.19E-02
Xe—133m 2.46E+01 0.2332 1.15E-03
Xe-135 1.69E+01 0.24979 791E-04
Ar-41 2.01E+04 1.293 9.40E-01
Kr-88 3.03E+01 2.39211 1.42E-03
2.14E+04 1.000
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H-3 1.51E+06 0.019 9.99E-01
C-14 2.00E+03 0.156 1.32E-03
Kr-79 1.26E+01 1.626 8.33E-06

1.51E+06 1.000
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