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Development of tritium migration model in soil and demonstration of suppression
measures to tritium expansion

Katayama, Kazunari

17,000,000

Fundamental experiments were carried out for understanding tritium migration

behavior in a soil by using natural soil samples which were collected in six places of Hakozaki
campus of Kyushu University. In tritiated water percolation experiments, a certain amount of
tritiated water was poured in a soil packed bed, and effluent water and tritium concentration in the
water were monitored. It was revealed from water-tritium balance that tritium retention in the soil
packed bed is larger than water retention in that. This is an effect of the isotope exchange
between tritium supplied and hydrogen included in soil as adsorbed water, interlayer water,
structural water etc. This result indicates that it is not appropriate to simply apply water
migration model to a prediction of tritiated water migration in the soil.



€Y

ITER

HTO

BET

@
2
20 50g
0.3 1.1MBg/cc
TR—TRvsR
HERF 5 LK
/
ok e HR—
2 el
R FL—
TLNE— Savhiys—
T UF S LK
FUFS Lok
ﬂ HLLG
745
B «— EFXH
2
©)
)

1000



®) >
1 6
@
110
20
0.4~8.8wt% 20
BET 12 w ; ; ; :
0.1 ~8.1m%g 8
]
3
2.6g/cm® 2
0.1mm 1mm <
3 2
g
6 =
110 R R e
0 10 20 30 40 50 60
Time [min]
10—————— —F—30 -10 5
\;Tattlsﬁr?;nty w7y o )
g SL%BErwrfacearea 128 518 “E 1 [%]
2 X o > g
= 6f N, o \O~26'g<6 o Sample | 1 2 3 4 5 6
£ S 8
54, 124814 S Water | 203 | 156 | 84 | 145 | 16.2 | 22.6
g I
= 2t 2212 o Tritium | 335 | 17.3 | 11.9 | 182 | 17.3 | 225
227> ’
0 - 20 -0
1 2 3 4 5 6
Sample
3 BET
@
4
Darcy
Creager 20%
©)
100
3
T
B
z
| ©)
i 250kBg/cc
553
12
Time[min]
4 2




1000
450

1000
®

70

450
70

10°  10“mol-T,/g

10'm/s

Effluent water [g]

60

ol

Isotope exchnage capacity = 2.5%10™* mol/m*

T concentration
O Experimental
K,,=1.0x10" [m/s]
—K, =1.0x10" [m/s]
K, =1.0x10°* [m/s] o
Effluent water
O Experimental

= Calculated
L

20 30 40

Time [min]

5

/min

300

104

o
o

10 10

Tritium in effluent water [MBq/cc]

. K.Furuichi, K.Katayama, H.Date, T.Hyuga,

S.Fukada, “Evaluation of Tritium Sorption
Rate in Soil Packed Bed by Numerical
Analysis”, Plasma and Fusion Res., 11 (2017)
2405050-1 2405050-4.
http://doi.org/10.1585/pfr.11.2405050

. K.Furuichi, K.Katayama, H.Date, T.Takeishi,

S.Fukada, “Tritium Sorption Behavior on the
Percolation of Tritiated Water into a Soil
Packed Bed”, Fusion Eng. and Des., 109-111,
B, (2016) 1371-1375.
https://doi.org/10.1016/j.fusengdes.2015.12.0
19

. K.Furuichi, K.Katayama, H.Date, T.Takeishi,

S.Fukada, “Tritium Desorption Behavior from
Soil Exposed to Tritiated Water”, Fusion Sci.
and Technol., 68, 2 (2015) 458-464.
http://dx.doi.org/10.13182/FST14-969

. T.Honda, K.Katayama, K.Uehara, T.Takeishi,

S.Fukada, Percolation behabior of tritiated
water into a soil packed bed”, Fusion Sci. and
Technol. 67 (2015) 382-385.
http://dx.doi.org/10.13182/FST14-T34

K.Katayama, Y.Someya, K.Tobita, K.
Furuichi, S.Fukada “Tritium permeation to
cooling water and environments for DEMO”,
Fourth TAEA DEMO PROGRAMME
WORKSHOP, Nov 15-18, 2016, Karlsruhe
(Germany).

) > >

EE)
>

2016 , 2016 3

26-28 ( ).
K.Furuichi, K.Katayama, H.Date, S.Fukada,
“Evaluation of tritium behavior in the soil by
using tritium permeation model with
experimental data”, International TOKI
conference, Nov. 3-6, 2015,

( )-
K.Furuichi, K.Katayama, H.Date, T.Takeishi,
S.Fukada, “Tritium desorption behavior from
soil exposed to tritiated water”, TOFE2014,
Nov. 9-13, 2014, Anaheim (USA).
K.Katayama, “Percolation behavior of
tritiated water into a soil packed bed”,
Korea-Japan Tritium Joint Workshop, July
14-16, 2014, Daejeon (Korea).

o

KATAYAMA KAZUNARI



