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Determination of the Capacity of a Helium Purification

System for the 0GL-1 Gas Loop

Hirchito TCNE
Division of JMTR Project, Oaral, JAERI

( Received March 10, 1976 )

The OGL-1 high temperature gas locp which will be cons
in JMTR before the beginning of 1977, is a test facility to
develop structural materials and fuels of HTGR. The Q0GL-1
loop uses helium gas as coolant, and graphitfte, Hastelloy-X
stalinless steel as structural materials. At the high-tempe
operation of the gas loop from 750°C to lOOO°C, oxidation o
graphite and other structural materials by traces of impuril
in the coolant can occur. Therefore, the O0GL-1 gas lodp ha
helium coolant purification system composed of pre-charcoal
molecular-sieve, charcoal and titanium sponge traps. The r
of this system is to maintaln the concentfation of Impuriti
in the coolant in the ranges of less than 10ppm in normal
operation of the locp. Methodes of capacity determination
these traps and fundamental data used in the design are spe
numerically. The capacity of the molecular-sieve trap to r
traces of 002 and H20 impurities from the heldium ccolant by
adsorption is obtained as the sum of the respective capacit
for C0. and H.C at 25°C. The kinetic absorpticn data of H

2 2
impurity for the titanium sponge, by which the capacity of

2

titanium sponge trap was determined, were cbtained with a t
facility for the helium gas purification under the same con
with the 0GL-1 gas loop.
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Fig. 1 Schematic diagram of OGL-1 gas loop and its purification system
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Table 1 Saturated values of fission product iodines
in irrvadiation fuels.

Nuclide 1317 1327 1331 13|+I 1351

Tiss 8.06 4 2.3 hr 20,8 hr 53 m 6.7 hr

Activity 3282 Ci 4805 €1 7545 Ci 8797 Ci 6959 Ci

Weight 2.7x10 2gr | 4.65x107%gr | 0,7x1072gr | 3.3x10"%gr | 2x107 3gr

Table 2 Weight of activated charcoal to be employed
for adsorption of fission product iodines

R/B 1 5 x 1073 5 x 1074
Pressure of I, -5 0-8 -9
(kg/cm2) 1 x 10 5 x 1 1x1
Adsorption 0.37 0.085 0.033
(g-1 /g-A.C.) : ) .
Weight of A.C. 0.095 0.41 1.06
(gr}
100 1075
5 n
4 3
3
2
10 10-7 F
5 5L
4 . L
~
3 B L
g 2 2 L
£ o
< e
:10‘5 . 1078
. 2
e
o 5 k 5
o b
B4 3
3 &
22 - L
&
1076 10-9 |
5 s
4 b
3 L
2
-10—7 L 1 1 I} 1 1 1 10_10 5
107! 0.5 1 2 3 45 10 10 2
Iz Capacity [g(Iz}/ala.C.] I, Capacity [g{I;)/g{A.C.)]
Fig. 2-a Isotherm between I, and Fig. 2-b Isotherm between I, and

activated charcoal (40°C)

activated charcola (40°C)
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Fig. 3 Height of charcoal bed as a function of
influent N, concentration at -196°C.
(He flow: 1 g/sec, period of operation: 40 days.)
* ypm = ppm volume. :
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Fig. 4 Isotherm between N, and activated charcoal.
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Fig. 6 Influent concentration vs. number of transfer
unit curves for N, and 02 adsorption in
activated charcoal bed at -196°C
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