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In-Pile Experiment for Tritium Release
from Li2O under High Neutron Fluence
me—— Detritiation and Tritium Monitoring =----

Hiroshi YOSHIDA, Tomoaki MATSUI', Toshimasa KURASAWA™ T,
.. + , . . .
Takejiro MTYAUCHITFT, Hidefumi TAKESHITA® , Yoichi KAJIMOTO ™,

Takanori GOTOT, Kozo WATANABE , Yuji NARUSE and
Hitoshi WATANABE'Y

Department of Thermonuclear Fusion Research,

Tokai Research Establishment, JAERI

(Received November 1, 1983)

In-pile experiment for tritium release from sintered
lithium oxide pellets was performed under high neutron
fluence as a feasibility study of Li,O for the tritium
breeding material of a fusion reactor. The experiment (VOM-
15H Program) was carried out with the research reacEgr JR§~2(
irradiation hole; VT-10, thermal neutron flux; Ix10~ n/cm” .sec)
from May 23 to August 5, 1983. The effective irradiation time
and the total production of tritium were 990hrs and 31Ci{
observed), respectively. The average concentration of tritium
in He sweep gas from the in-pile capsule was about 5ucCi/cm3.

In order to reduce tritium release to the environment
and to keep safety in tritium handling, the experimental
apparatus was equipped with a detritiation systew composed Of
a catalytic oxydizer and two molecular sieve dryers in a heood.

This report describes the methcod of tritium monitoring
and the results as well as the performance of the detritiation

system.

Keywords; Fusion Blanket, Tritium Breeding, Lithium Oxide,
Tritium Release, In-pipe Irradiation, Sweep Gas,
Tritium Monitoring, Detritiation, safe Handling,

+ Department of Health Physics, Tokal , JAERT
‘++ Department of Fuels and Materials Research, Tokai, JAERI
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Tabhle 1 Chemical Species of Tritium in the Hood Ventilation Air
Species Calendar Day of Monitering Average Values
7/28 7/29 7/30 7/31 uCi/cm3
HTC 2.6x107° 2.0x107° 2.1x107° 1.9x107° 2.1x107°
HT (T ) 1iox1077 s.5x1078 1.1x1077 3.4x1077 1.6x10 7

Table 2 Comparison between Estimated Air Contamination

and Chserved One (4th Cycle}

Estimated values
Ci/day

Observed values
Ci/day

® permeaticn through the wall
of catalytic reduction bed

7 x 107°
¢ permeation through the wall
of catalytic oxidation bed

2 x 1077

*
¢ leak from total system

8§ x 10—7 {maximum)

HT(T,) & 2.3 x 167°

HTO : 3.0 x 10

*

total helium leak rate < 6.4 x.107°

atm.cmB/sec

Table 3 Total Amount of Tritium Exhausted
to Environment via the Stuck of JRR-2
Source Species Amount of Tritium
mCi
exhausted from THO(TZO) 27
the Hood
HT(Tz) 0.83
exhausted from ( * * %
HT (T ~
the detritiation 2) and HTO 140+ ~1
system

* exhausted mainly in 4th Cycle

** jncluding radicactive rare gases(¥Xr,Xe)

— 8 —
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° simulation code ; FP-y CODE(ll)

- ° effective thermal 13 2

! neutron flux ; 1.3x10 "n/cm”.sec

~ ® concentration of

» impurity MU ; lppm/6.4g-Li,0 pellet
a4 ° irradiation time; 265.3h
™
—
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o

Activity Ratio of Kr and Xe to
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Fig. 5 Decay Characteristics of FP-inert Gases Released

from Neutron Irradiated Natural Uranium



JAERI-M 83-204

c}//
3
4 ® -
107~ é
]/ &
@© o
Q
n ©
[
H 103 . o 8 —
~ Q 7/
T
) — O
i
o
O
+
o
BIBTEE = ]
8 Inlet Conditions
:S | . of -
o Oxidation Bed (Ox-1)
o
'E gas flow rate 3
o + 360 ~ 436cm”-STP/min
g space velocity -1
0 1 : 2400 ~ 2900hr _
2 10" [— gas composition
He : 48.6 ~ 40.1%
air : 51,4 ~ 59.8%
H2 : 140 ~ 115ppm
Co™ : 700 ~ 570ppm
©
10° praLe | | | i
0 100 200 300
Temperature of Oxidation Bed 0OX-1 (°C}
Fig. & Performance of Detritiation Syvstem {4th Cycle)




JAERI-M 83-204

JuswtIaadxy S7Td-~Uul I0J wa3lsig

BUTIORITUOKW WNTRTAL 30O 329YS MOTJ DTIRWSYDY L .mﬁm

dumg ragsuexry, sen ! g

pod UOTIBPTXO OTIATEIR) ! 2-X0
(2INQSTOU Y3TM pojeRIrnges)psd TobedITTs ¢ 9-93

(Aap)peg T1oHEDTITIS ¢ 3-98

arnsde)
a11d-ug
BUWSysAS I8l :
WOAJ S85P9H  ISNeUxq 0817
.|P _ (9-D1)
(8a491~01) IO} TUOH - wOT
» cﬂa\maooom UMT3ITAL i K2
O
butzojtuol sBDH FSnRYXY Iy/ uo QX
10J pod ToBeoTTIq \m o1 d-0S2—-x0 Jd-9% HMuMMWMMMMMM
— % uTw/ Y001 WY SAS
Y UoTIeTITA3q
Sguii
e/ W08 T (G-0T) IO} TUOW WNTITAT, AMZ

cﬁe\mgoooq
MoN3s



JAERI-M 83-204

(10AD YAp) ITY UOTIBRTIIUSA POOH UT UOTIBIFUIDUOD WATITIL FO UOTILTAEA

uotaezado z-ddL FO AvQ IRPUDTERD

g % € ¢ llg L& 0t 6C 8C LC 8¢ §d/y,

T [ | [ 1 [ I ! [ ! ] [ !

L~5T 9-S1 =51 p~ST £-9'1 7=S1  1-571 o=t T
& ﬁ d * % # & " o rEANe & b
- o’
- - . f’t ol}'oa o.ll_lO! . * o.ll-l-
ot e - -
- < .olr.._- . ~ T w— - - .o -Va o
N o L MJJ . \
i .?nl..... - -
- 1
dn 3IE3S ]
UAOP INYS . nojle ..
UAQp INYS

g “bra

T
O
—

5Ol

wo/Ton) ITY Ut UCT12IRUSOUOD UMTITIL

—16—



JAERI-M 83-204

(812AD uap)
=16n]

843l UT UOTIRIZUSIOUOCD WNIITII usamisq dTysucTieisy

0T

POOH JO SIOH 2snPUXE 38Ul IO AJTUTOTIA

ANEU\d01U UOTIBUTWRIUCD 2deJINg

S

_o1

UT UCTIPUTWEIUOD SDOBIING puU¥ JITY UOTLIBTTIIUSA

0t

0T

0t

01

(8T124AD Uap)
UT UOT3IBUTWEIUCD 222IINS JO 1INSay IS23-A0dUg

uotyeradp Z-dH¥p Jo Avg Iepuared

T/81¢/L

Pooh

se/i

|
“bta
=]
H
o
o
s
]
2
o)
o]
a3
0
®
=]
2
H
%)
it
a
]
)
.
=)
L%
"
H
z
@]
s
S
g
-~ Zon| b £oN
il |7
T-xp XA
I
i ~
w5
TN

T T T

POOH IO TT1EM B/PTS
¥d Jo xe3eey

1-%0 punoxe buidrd

(1sneyxa)pooy Jo doi
jutod

[

‘proN ¥
Ig*ON ¢
‘z'CcN @

t1'oN O
put1dueg

6 “bra

0t

0t

01

{zaded zesuws/1oM) A3ITATIOY 8O®IING

— 17—



JAERI-M 83-204

x107%3
3 ] T 1
° TIcnization Chamber lSOOcm3,180V
® Electrometer: vibrating reed type
< 2 —
S
ol
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v
i
s}
&
o
5 1 —]
3]
'
o
s
[l
0 l l |
0 5 10 15 20
Time (hr)
Fig.A.1 Calibraticon of Tritium~Radiocactive gas Mixture
by Decay Ceounting Method with Ionization Chamber
Table A.1 Process Monitoring and Ionization Chamber
Process Tritium Concentration specification of Ionization Chamber
(pCi/m3) volume (&} voltage (V)
TWT
ETC 5 ~ 20(50) 1.5 200
XCs/DCS
FCU
1SS {0.1 ~ lO)xlO6 0.3 300
4
GC > 10 20 ~ 100 300
TWT: tritium waste treatment system, ETC: emergency tritium cleanup system
XCS: experimental contamination study,
DCS: decontamination study
FCU: fuel cleanup system, ISS: isotope separaticon system
: gas chromatography

GC

-~ 18 —
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