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Abstract - This study deals with a process for recovering hydrogen isotopes from fusion ex-
haust gas. The goal of this process is to remove impurities, maximally recover only pure hy-
drogen isotopes. Experiments using hydrogen and deuterium were conducted to confirm the
possibility of the recovery of hydrogen isotopes. In the exhaust gas containing H», impurities
was removed in the membrane process, and only pure H» was recovered. And the H» in the
exhaust gas of the He-GDC(Glow Discharge Cleaning) process was recovered using a cryogenic
adsorption process. In addition, HAZOP analysis was performed for qualitative risk
assessment. For scenario analysis, the damage prediction ALOHA program was used to calcu-
late the range of influence. Finally measures were sought to improve safety.
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Fig. 1. Design of the Pd membrane permeation experiment device.
A Belut oo F3 o] 12E BE A 2H
< HjxEt] WFES Eox AP 1.40 o
I9 19 #H=F ddel] 87 2 (feed gas)® 7 [ras75 ]
1.20

F7F om, ¥ =47 (pressure regulator)9} E
ZF {3 ZA7|(mass flow controller)E 53 ¥4
gk g fFe R Eedd Itk £ vt
(permeate gas)2} BIF3} 7} 2(bleed gas)= % =
A7|E ol&st ZH7te] friFo]l A=, Fid
Tt BN R TYFHo SRS 3
StATE 9= el HA] 7t 2(purge gas)E wE
9 &3-S Fol7] fE By Ag-Sas 25
HAL 4 JAES dASAT I8 = sHie

P

-

=
A3 A= ATrac FL9 TTEaET A
o] BpE Aoz 4T 5 AUk

omg ox

o}
=7 sl W F3} fe s

B o el e

- 83 -

N

/

0.80 ///iﬁ'i

Permeate gas flowrate (L/min)
B
[=]
5

0.60
(22|12 =& - 13 kPa)
0.40 . : : : .
100 150 200 250 300
Feed gas pressure (kPa)
(a) Performance of K membrane
8.00
7.00
| Ha. 400°C |
6.00 AN
5.00

200 //

3.00
/

2.00

Permeate gas flowrate (L/min)

100 150 200 250 300
Feed gas pressure (kPa)

(b) Performance of S membrane

Fig. 2. Comparison of permeation performance be-
tween H, and D,.

F=7knS 8] A23 Aoz 20199 129



(a) Gas Chromatogram of feed gas

HD.

§ ¢
Hza 7

(b) Gas Chromatogram of permeate gas

Fig. 3. Results of gas chromatography analysis.
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Table 1. Results of cryogenic adsorption test
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Table 2. HAZOP execution results for Node #3
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FT : Flow Transmitter, PT : Pressure Transmitter, TT : Temperature Transmitter, LT : Level Transmitter

F : Frequency, S : Severity, R : Risk Ranking
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