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Tritium recovery by plasma decomposition of gaseous tritiated compounds
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The purpose of this study is to clarify the validity of tritium recovery by
plasma decomposition of gaseous tritiated compounds. Although carbon was deposited on the reactor
wall as a by-product of methane decomposition, the carbon deposition elevated the efficiency of
water vapor decomposition. This was because the inverse reaction of the decomposition was suppressed

by chemical bonding of carbon and oxygen. Furthermore, in simultaneous decomposition of methane and
water vapor, the efficiencies of their decomposition were increased.



ITER

W~ W 1~10eV
~99%
[ ~ 1]
2
€))
1
30 150W
11 1dev, 4 5x 10"
350

Quadrupole Mass Spectrometer: QMS

Electric furnace

Rotary
pump

35mm

5%
H,+Cu0 - H,0+Cu

Qms

Pirani

1 CHa
I Cu0 I
1 —
H, A H,0
1 1 View
port
RF power [ 1L 1F
generator I || | T

- LENE
Matcmng Flectrode
box

Gases

Specimen

95%



@

3
@
oMs
@
0.1mm
(©))
@
l-a 30% 2
70% ( 2
1-b
e+ HO0 - H+ 0"+ 2e
e+HO0 - H+0 +e
e +HO - Ho+ O
C+ 0 - CO
C+ 20 - CO,
(a) ERFRMERE AL (b) RFRHEH Y
30w 60W 90W 120w  150W 150W 120w 90W 60W 30w
i e e e 10 R Sy e
i P o S oo \SREY oo Sy o CISSS/ e
H20
1 1
©
L " o
‘Q_t: 0.1 H2 T; 0.1
p 3
3
A fon—
o 20scem Q 20scem
a 100Pa © 100Pa
s 4l I %
E W ) ——
o
CcO> CO2
0.1 1 01§
02 02 r_\/-_
0.01 - : : : : 001 : : : - :
1 2 3 4 5 6 0 1 2 3 4 5 6
Time [x10%s] Time [x10%]



100

o 100Pa B Without C deposition
S scom @ With C deposition
o 80 -
© o °
S 60F = ‘
-
K7 @
g
g 40r .
o ® -
o [ ] [ = "
°
o 20
N
I
0 1 " ! " " 1 " 1 " 1
0 30 60 90 120 150 180
RF power [W]
3
@
@
®
3
100 T T T T T
— A 10% H,0 10sccm + 10% CH, 10sccm 100Pa
x @ 20%H,0 10 ith C deposit
[=) 9 sccm wi eposits
T; 80 |- | M 20% H,0 10sccm without C deposits B
S 2
o A Y
[ A o
o 60r A 1
)
‘B €]
2
£ 40r .
o [ ] -
® m u u -
©
o 20
N
XL
0 1 1 1 1 1
0 30 60 90 120 150 180

RF power [W]



K. Katayama et al., Fusion Engineering and Design 85(2010)1381-1385.
M. Oya et al., Plasma and Fusion Research 15(2020)2405032.
M. Oya et al., Plasma and Fusion Research 17(2022)2405087.



M. Oya, R. lkeda, K. Katayama 17
Effective Decomposition of Water Vapor in Radio-Frequency Plasma with Carbon Deposition on 2022
Vessel Wall

Plasma and Fusion Research 2405087

DOl
10.1585/pfr.17.2405087

40

2023

40

2023

M. Oya, K. Katayama, N. Hayashi

Hydrogen Extraction Characteristics from Organic Matter by Radio-Frequency Plasma

The 13th International Symposium on Applied Plasma Science

2022




M. Oya, K. Hoshino, N. Asakura, Y. Sakamoto, N. Ohno, K. Hanada

Predictive calculation of fuel inventory in plasma-facing walls of JA DEMO reactor

31st International Toki Conference on Plasma and Fusion Research

2022

14

2022

83

2022

39

2022




M. Oya, R. lkeda and K. Katayama

Effective Decomposition of Water Vapor in RF plasma with Carbon Deposition

30th International Toki Conference on Plasma and Fusion Research

2021

38

2021




