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Enhancement of Tritium Release Rate from Ceramic Breeders with
Impregnated Catalytic Additives

Yoshihiro YOKOYAMA, Kenzo MUNAKATA, Atsushi BABA,
Takahiro KAWAGOE, Toshiharu TAKEISHI, Masabumi NISHIKAWA,
Ralf Dieter Penzohn, Hirotake MORIYAMA, Keizo KAWAMOTO and Kenji OKUNO

In most current designs of D-T fusion reactor blankets employing ceramic breeder materials, the use of
a helium sweep gas containing 0.1% of hydrogen is contemplated to extract tritium efficiently via isotopic ex-

change reactions.
rather slow.
of the recovery of bred tritium.

However, at lower temperatures, the release process of tritium from the breeders is
For this reason, there is still a need to develop techniques that contribute to the enhancement
In order to obtain an improved recovery of tritium from a blanket over

wide ranges of temperature, the effect of catalytically active metal additives on the heterogeneous isotope ex-

change reactions at the breeder-sweep gas interface was examined.
on solid breeder material pebbles (Li,SiOs) by the incipient wet impregnation method.

Platinum and palladium were deposited
Cold experiments

with hydrogen and predeuterated water were performed using packed bed reactors and gas chromatographic

analysis systems.
irradiated in a research reactor.

Out of pile tritium release experiments were also conducted using ceramic breeders
The experimental results reveal that the addition of catalytic additive

metals is very effective to increase the tritium release rate from ceramic breeder materials especially at com-

paratively lower temperatures.

1. &

D-T BMB& 75 vy MafittE LT, Liz0,
Li,SiOs LiAlOs, LinZrQOs, Li,TiOs % EREETEA AT
BFEMEN TS, IS QEKEIEN CHIE S Lz
MU F s, 0.1%Hy/He A% W, RMAR
BRIICL Y, BEICEIT 5 FEIER L STy
5. LoL, BEEMATERRCREZ 5 RIS
ERRER CEGEREMMET 5. 20728, k¥
REICBIA2ERAMSEREL, WHEI/A )T
LA DENGEE % BN S5 FEORESLETH 5.

INFE T, FEEMIEHEMICEBT AT RE ORI
AU T UKW DORFGEAS s & T & 72079,

A
o

e oA L ¥ - T EH s 3R
T AL F - TR
o TEUIFERNC B R T % L S5 AR
9 — Vv AV — TR FeRT
TTRER KR R TR SEERET
TR R R

FOE, WENEWIREEB T, RARCIEKS
EWCEETHETFL T ZEPHRESNTWS. L
BLARD S, FEARSER RGO REKFED 20,
RIRFEIS CHE = 5 RSB SUS OFEE 1T/, L
12T, 7907y VEVa—VADIREGM %%
B 5 e?, RIBERTHBE SN MY F 7 A 0RHE
ENGHETEY, 7507y PO Y F 744
YRV PR T A ENTEENS, FITK
WFE i, RIRICB 2 8HEM» 50 Y F 2 AEYYL
PARET S /200, WM E AT 4 — T HAREICB
VF 2 AR ASIR RIS 12 DT, Pt % Pd % O flfifE
AxEo -&BFEMAIOMRERFT L7z, 512, fil
AR & HFF S ¢ I A TR CRRAT L, REE
WS ERR F 1T o 72,

AP ORER U RIALIE

R ORE T L LT—RICERAS A TS E
Rikr BT, EREHEM (LiSi0, E#0.51~

2.



—338—

i B A RS T 3y ZREM SO N ) F oy AR O

0.94mm (av. 0.68mm) >98% T.D.) 2 Pt £ Pd % #H
e, BRWIZ, LSO, #150C T4RHE R s ¢
7o I, EE S Li,Sio, £ 12 Pt{NHs) 4 (NOg) »
4 L <1 PA(NHy) 4 (NOs), KiBH AL LT DT S
7o, FOtk, T 3872 LiSio, #90°C T 3 M F1E
ERA 1TV, 150°C C24BES IR S ¥ 7. iR, O,
&t He ZREIKICBWT, £4I12400C ETHEL,
Pt (NHs) , (NOg), d L < & Pd (NHs) 4 (NOs) , % 43 &
#7251, Hy FERICBWT, Bk & FEREO#HR
VERAT\V, HEREAICHEFLTWAEE 2 BTS2,
Pt % Pd OEMELZEFEIIHEL TV vys, R
BB IWENZ S, BEE0.7~2wt% D
FATHLEEEFESIND.

3. £ B H &
BT 3 EER

EEBREBEBMIEK Y Fig. 1 IR F. 2.5~30g @
Pt/Li,SiOs, Pd/Li,SiOs, LisSiOs, LiAlO; LiZrOs %

I
MSS5A bed MS5A bed
I

CuO bed

» & I
1€

Reactor

— Hygrometer

Y

Gas chromatograph

FNFNAERMOGEICTREL . FSEAORY
WOF Ao H,, HD, D, DIREIIHA70< 7
5 7 CHIE L. R OKRDBEIIKSECHIZEL
7o, BEAAEE L TwBRKERE, EV¥FaT—
V=7 5A FFKEL, 0CIZEHNLTWAI—L ]
S T THRE L. 350CITEREFL Tw A B LATE
SEICBEHERE D Dy/He B AR &4, D0O/He H A
BRESET.

INF T, KREFEUERAKT THIET 5 L1
MEEIIBWTAKRSBER I NS Z EPFRESNTW
B KEFZETIE, KPP O Hy L EJEHERE D DO
E DRSS R MET 5728, EBRIIBWT,
KROEHETELRYIFIT 2LENH L. DD,
HRRSIC & B KERIBREDE ppm LTI 2 T,
Hy/He A %@ SERH0, FUSE DREZ50CT
DEBMICHIR S, SERESERORSIRE
WZEL, ROERPEREGLERTELZEET T/
B o/l EERHER LB, MUSERYRBEL
7o, ERIIEFEIREBETITV, FUSE ORE © BB
IZTF7. COREDOEERSEN % Table 1 IZ7R3. Table
1 FOZEELGERE (SV) 3RO LI IERSING.

SV=Q/B 1)

ZIZT, QL BRENFARCEICHBESELTA
DMEROCEEFOFXBEEETHS. SVIITOLA
TADHBEROBETHB, Lo T, SVHIE
(B8, WHRBMIZ/NS %5, Table 1 IZ7RLT
WA X 9T, Pt/LLSIOs K OF Pd/LLSIOs (2 BT B E
BRClE, TERAID Li,Si0s, LiAlO;, LiyZrO; DA &
DL BVEEE CEEY T 7.

3.2 HESIRIRSTEER

HHKZERERFHEERTICB W T, LSO &
Pt/Li,SiOs \CFFMEF 2 BB Lo, HIEM IR0,
BED He ¥ EAZAEE (6 mmgX60mm) HHIZE A
L7z, B AR, MWEIEMIE He YA TBESEL2HNH,
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cold experiments
Table 1 Experimental condition
Li,SO4 Pt/Li,SOy Pd/Li,SO, LiAlO, LizZrO;
Amount[g] 30 2.4 2.5 7.5 40
Gas velocity [m¢/min] 955 326 320 200 200
Bed diameter [mm] 22 16.2 16.2 22 22
Space velocity (SV) [h™!] 2700 5500 5200 4500 1500
Temperature [C] 200~600 25~400 25~400 375~450 375~425
Inlet gas ccmposition
Hz [ppm] 3500 3900 4300 3000 3000
D;0 [ppm] 300 260 260 300 500
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Fig. 4 Change in tritium concentration in exhaust stream

of reactor in out of pile annealing experiments
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