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In-pile Test of Tritium Release from Lithium Oxide
—— An Evaluation Study on Neutronics and
Thermohydraurics of Sweep Gas Capsule

Packed with LiZO Pellets ——

Toshimasa KURASAWA, Hiroshi YOSHIDA', Hitoshi WATANABE,
Takejiro MIYAUCHI' ', Hidefumi TAKESHITA, Ken MIMURA' '
voshiro KANEDA'TT, Masao AIzawa®™, Fumioc SASAJIMA'' and
Hiroshi UMEI++

Department of Fuels and Materials Research,
Tokai Research Establishment, JAERI

{ Received January 20, 1984 )

Material development and blanket design of lithium-based ceramics such
as Li0, LinlO,, LiZSiO3’ Li22r03 has been performed to study their applica-
bility to the tritium breeding blanket of a fusion reactor. Especially, the
need of the test with regard to tritium release characteristics, material
integrity, and neutronics and thermohydraurics of these materials under the
operating conditions of the blanket has been emphasized in Japan, US and
Europe.

Tritium release characteristics of Li20 pellets under thermal neutron
flux were measured by the present work which forms a part of "Irradiation
Tests of Lithium Oxide under High Neutron Flux". Irradiation was carried
out in a vertical hole of the JRR-2(VI-10 in the fuel rods region, ¢th=l.0x

,¢+—1x10 n/cmz.sec), and total irradiation time was 990hrb. This
report describes distributions of reaction rates of 6Ll(n o) H and 7L1(n,na)3H
and temperature of the L120 pellets in the sweep gas capsule as well as the

effect of induced radicactivity due to impurities in the lithium oxide.

Keywords: Fusion Reactor, Blanket, Breeding Material, Lithium Oxide,
Tritium Release, Neutron Irradiation, Thermal Neutron Reactor,

Reaction Rate, Temperature Distributicn, Induced Radioactivity

+ Department of Thermonuclear Fusion Research, Tokail, JAERIL

++ Department of Reserach Reactor Operation, Tokal, JAERI
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Photo, 1 Transmitted X-ray Image of VOM-15H Inner Capsule
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6. LiOXL v t OBEHLDH7

Li, 0~ v F OGS, BEMROTHEERLZDEEL LN, THE, X
Ly b OEIEEEE (FREOREPEEMALERE) &5 0B+ 7MorOfldkilics
B DB OF - IRADE T BB O TH D, TIT, P FoailiEEREEL
T8I LiE— 0y FOLLON Ly b O—AER L THEHEST AT, 277 2DICE
AT EBNOHLAMBICO TS SiITE LT,

6.1 JRR—2E#EFICKHHGHEIH

Fig. 10A, 10Bid, Li,0<L vy Mil5mg (%7 v 7Vt AZEHA)E JRR-2 OXEE
(2 B A SRt B T3 7 X 10°° 1 /cm? » sec ) T 5 Ay HIRE LicHaosE (LLO 2HAL
FEEOLET VT, BEHEETmIn) RU T I v Rk (RRT V7 rDs, IHIERE S
min) D7 A<y ST GRS Ge (Li) &K, ST ORTEC 4096 ch) OfgR
ARLEADTH B, MEARETNHEE S E DI, Li,OhoERK L7 RS Bt
R (r T AL —511keV , EH 109 8min) TH B, ®Fi3, "Li(n, @)’ HRILICEL
s L5 T 2 Lis OB %0 & O 0 (1, 1) °F [eA—< boiiEEsnE (Lo
BOXEEICHWTIH, KEKBVCTHBRET ), ToMOBEL LT Na, *Mn 14 Z08E
BoNED, CHLRAEGORMN S EEMTLIENEASNL DO THS,

6.2 JRR—? EEMEHFLICKSHHHELSH

FgJLA,HBH,Uﬁ&vvb%ﬁmﬂﬁﬁ?yfwwﬁﬁﬁk)%JM%Q@@@%
HALVT— 7 (GHAGHRER, aan:rfwi 3 X10"n/cnf « sec) T223. 6 ByfMAT (MRENEFR] 25
day) L7oiB&@ @A~y b GRIE Ge (Li)P&I&, #Esi CAMBERRA
4096 ch) DEEBAT L7 b DT b, Wk (Fig. 11A, LLOXUVy FEFALLLIONR
o) RUT S v (Fig, 11B, RET7y7ADAH) DWIhEBNTSE, ®Zr, "Nb,
1Ry 1] 19Bg 10 a KU Ce (Kr, Xe RAFIMIRIdICEE) PRIES AT 2, NG
ORI, v 7 v OBARESY TS D, Li.O~Ly P ROARPICY 7 /5 ENT
VBT &R LT B, BAAI, Wla CEEEI40 27Th) IKEE L THE L7 (PUDRS
ZiWTRE 0 = 370 barns, FMRY 5 RO UDELLL0. 0072) 7 5 YEF, L.OXLV oy PR
@Eﬁ?yﬁwmowf%n%mﬁwﬂwmm,%QOMmeT%?ﬁO%mU%vA¢®¢
5 VBT AERNGHEREEASHINTOROS, TAIFPwT 2T, Y I)AE
PR D 5 U HE TR T BT EEA RIS ERTS By G- T, BIL)F Y LOR
BT Ay 7 v B F o aduc R E S L TERE T AL BT ACEASNST
LTH B,
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Pl EOBE LTI O TEkS 2FRE, Na, K, Ca, PhicEJ < KR B S
& (Table 4 BF) #F - {RBEINTVAEVWIETHE, TOHBL LTRO ZODER
WEZ LN, BB, LL.OTORMEEPEFRFERETCRANAOZNL DERELTNS

(Na @f}ﬁwaﬁiﬁﬁ%éhmw%@)) z EAf e BB OBEBR (Fig. 10A ; 27min, Fig 11
A 25day) FOEETH 5.
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Fig.llAa

(Neutron irradiation was performed

Pellet(~15mg) .

by the VI-7 Hole in the JRR~2. Irradiation time; 223.6h,

Cocling time; 25day, Thermal neutron flux; 3x10-13 ﬂ/sz.sec)
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7. A A — T H A PO B S

BT b ) F o ARIHBROE 1 4 2 v (RPFORHZIG66h) B80T, AREE
(Fg.w)®%%$@ﬁz#77§—(Wﬁhmaﬁ,?ws@)%mwfx4—fﬁx%ﬁﬂ
L,rﬁz&ﬁfw%ﬁ%ﬁotoaﬁ%ﬁ®ﬁmm%§%wiﬁéo

FgJ3A@,7—FAD%LMg12§ﬁ,HG-S@%)@ﬁﬂﬁz(ﬁﬁﬁmm%asﬁ
BEBA DR A — 7 4 AR 60 sec ) DORBERARLEZBDOTH S MELITORR
BB FAR A LS I, YKr CERA 76, 3min), *Xe(9.17h), **Xe (15.6min) K& ¥Ro
(15. 6 min ), =Cs (33 4min) LE DY 7 ¥ DEARERAPRD 50 5, Lisl, Li,O
Ny PHIEEENLS ETRESNLAAH (Na, K, Ca, Pb) ic&E3< SUA IR O B AL TE
(Table 488 it, BAOBEOREY 2 RRBECRERFEOLDIHBHTE AV, KFD "Ar
(1.83h) ik, v+ 7 AT HOBEERICEETNSAr(PAr(n, 7)) "Ar ) 5 LCHLI O
oK (YK, P) “Ar) R Ca (“Ca (n, @) “Ar J I XD EKLIcbDEFA o5, T
PRAEEROATRFOERBEABETEL D, 7, V7 Y OEARERATHSBr, 1 Ba
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