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Abstract
To develop a tritium breeding blanket for a fusion reactor, irradiation tests in
fission reactors are indispensable for obtaining data on irradiation effects on materials,
and neutronics/thermal characteristics and tritium production/recovery performance of
the blanket.
Various irradiation tests have been conducted in the world, especially to investi-
gate tritium release characteristics from tritium breeding and neutron multiplier ma-
terials, and materials integrity under irradiation.

In Japan, VOM experiments at JRR-2 for ceramic breeders and experiments at

JMTR for ceramic breeders and beryllium as a neutron multiplier have been perform-
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ed. Several universities have also investigated ceramic breeders. In the EC, the EXOTIC
experiments at HFR in the Netherlands and the SIBELIUS, the LILA, the LISA and
the MOZART experiments for ceramic breeders have carried out. In Canada, NRU has
been used for the CRITIC experiments. The TRIO experiments at ORR(ORNL), exper-
ments at RTNS-II, FUBR and ATR have been conducted in the USA. The last two are
experiments with high neutron fluence aiming at investigating materials integrity
under irradiation. The BEATRIX-I and -II experiments have proceeded under internatio-
nal collaboration of Japan, Canada, the EC and the USA.

This report shows the present status of these irradiation tests following a review

of the blanket design in the ITER CDA(Conceptual Design Activity).
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Fig.9 Tritium release charaacteristic of tritium
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Si0O4, when irradiation temperature was
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Fig.10 Schematic flow diagram of tri-
tium release experiment from
beryllium® . Released tritium
water species can be measured
by cold trap and gas species
by gas chromatograaph(GC).
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EffoTnd, A4 =T HA 3 3 He 604 79.0 210
HBEDEWIZE S M) F T L4 41 3 He 604 90.8 9.2
BIBHREOERME R %, Tabl -~ 121 1@ Herl%o, 604 98.7 13
e 2 c:ﬁ‘-\--g—o Z;ib: X y) , HR 122 1 @) He + 1%0, 604 99.7 0.3
123 1) He + 1%0, 604 99.9 0.1

KB %RL, 21—
FH ANH 2RI L 788412 Table 2 Chemical form of released tritium (effect of

N . K sweep gas)
Ry ik |5 AP E A Y % Sweep gas ' 100cc/min. Tubing and packing
< O AL BA T material * steel or stainlesss steel. a * pre-de-
Y, O e mMLHE humidification at 800C. b : dehumidified in the
EEIZKRESTTH H Z L HH reactor® .
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Sl ol —HAA —THACH DA ZEHCLBEIZT I LER T, SHOBKEH
X TRRY, EEKFOEBLYSITTVAEEEZLNSLY, F7-, BRI [¥RE] 1P
FHWT, YF 7 A0 HTFRET M F 72 BERLITDR TS (TTTE x —
I,

4. BMEVHFFICH T H5BREER

M T, EXOTIC'®, LILA R TFLIS'”, MOZART'", SIBELIUS'® %%, 7247
FTIRCRITIC "W EDT 5 ¥ 7y MREFRABSTTHOI, NI FYLAMEMILD
VI ABUBEB R S EFEEM ORPBREFOFEIFEDL LN, BREFTI VT v
MIBUTAERW LTI PEREIN TS, TRED insitu BERD ) HbERDBDITD
WTERKBRUERBEREBRHT 5,

4. 1. EXOTICER

EXOTICEEIZ, # 5 ¥ iChHL HFRFEZFH LA M) F Y ABEMO M) F 2 4K
HEBRTH 5, 19904 F TIZ EXOTIC-5 £ TOMETER 2T L, 460U LoREIZO W
TOM)F I ABMEE T~y FERINLTVS, ERIAVS R Y S ARREMIE,
¥ 3y M (Li;O, LiAlO:, LisZrO., LisSiO«%) OXRT VROV v b (#4410
m, W& 6m) THhH, EBREGLLTE, NMABEERUI -V FAGFORERNES %
EBHXE TS, EBREBOMBN% Fig 121073, BHEF Y 7L MEAF YL ASMTH
rahTBYy, BREN, PHETRTYyBRE=F-PRBEh TV,

AREIZBWTIE, EXOTICH DEBERICOVWTEAET S I & LT 5%, EXOTIC-5 T
INFETO insitu EROEREDIS, SHWEMICH L TBF&EGsHE—-THZETINY F
v LR ORBRESITh i, RERTHON-EHMEMIZBITS M) F 7 ABTE

Tritium oxidation
measuring & mol

glove box containment \rain‘ - siove beds
(oo - 044
Pz 1 =k
— T s S, - T . .
— Dt : SIDLES] B R Fig.12 Schematic arrangement of EX-
1 02 t 1 | Stack
e | = E LA OTIC sample holder and out-
gas clean-up - _ control paneis __I . -
& analysls of-pile control panels. The in-
He gas gap for ‘T strumentation included thermo-
15t H // permeation _
o} purged capsule couples, ne;utron fluence de.tec
2nd containment__| | tor sets and gamma scan wires
sample holder |1 ciosed capsule . . g
! .___ st temperature in the stainless steel capsules.
3rd containment control gas gap . .
TETRA thimble 1 2na In-situ tritum release were me-
] _ conrolgasan asured by ionization chamber-
Ne ,... 8; e.E [ l SQ).
L | 02 o: ' ! |
H ) ‘ ]
i ! ‘Eoz . ozg T
Ne - .I -2 ‘ 3 reactor insent ﬁ o_onlrol panel

gas mixing
unit

sacond glove box cortamment
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R OfRRE Fig 181ICR T, EEBRT

. T(C)
FERLHEBEMIZL > CTHRBEE,

560 - 496 441 394 352 315

100 prrrrrr T T T T T o T T T e T e
NE, MILESOBVHD B2, & o wao, | /L7 E
- / - /‘ 4
ERTHONZ MY F 7 LARERN 2 \3// g, |
M - AT B &, 300~550C 0 [ 2 A
10k S| | A
HEEHEIC BT, LiZrOd =L v e, | A AT T
—_— { LI . ‘,, //_7
FAT1EEC, LIAIO,ORL Y Mt = f 1/7///4}/ 47 ]
E - |
IERCCLHWOrLhot . E g s //
fo, M= YA ABDOKREIRIC & =DA% z
5. " ‘o : L/ / o s ]
B YT ABBEBOHRR UL y .
EHEROPRICOVTOERS LI, o N7 PR NN, O A
1.10 1.20 1.30 1.40 1.50 1.60 1.70 1.80

1000/T (1/K)

Fig.13 Tritium residence times of Li-ceramics
irradiated in EXOTIC-5.
The straight lines of the Arrhenius plot
represent the least square fit of the availble
date®’ .

4. 2. CRITIC (B

CRITICEERIZ, 7+ ¥ONRUFTEREN TV 2 insitu EBRTH 2, P F LY
fEttE LT L0 by b (5140m, AE30m) RV SR, EEBRAGIIMAEEITS~
80CTH o7z /=T H AlZ Het 1 BH.DRAHF A ER Y, MU F 7 AFHAAEB KIS
fibhrz, REETE, M FILABRBEGHOBBAZI TR, -V FAOHBRO
Li.OXRLVy PORGFHZEHABRE LTX

12—

Li ,O0 TEMPERATURE ]300
MEF, yBARZ NOX MY R T
E op swt X REACTOR €
SEMBEZFOHKERIIODVTHERE O SHUTDOWN ~2200 &
£ 8 i 380C o~
. ’% [7]
nTwa, % S
- [2 I
CRITICEEB® M) F 7 A EREE gs e W
=
BRUN—TH2AhOASBUEER® 5 ‘r TotaL T~ MOISTURE 2
': Al . =
Fig lICRT, SO, MBiEks £ ,[ oo, e L2
BITH BT ET 87w, &8 [ T0N
VF Y ARMESRRSLTVE D L ’ *° > N * ©
) . . TIME (hours) Ho-0.01% H,
PHEHPE ol TOEE, FARS

MY F Y AOESREML, - D F Fig.14 Total tritum recovered, and HT form
only, for a temperature change test from

AHDOKGFEERIBRLLTwE & 552°C to 380C'*. The moisture content
SHE R - - ; 4, in sweep gas is also shown : it under-

PRRBINI, CORBEELT, MM goes a sudden rise at reactor shutdown,

BESS2CHE &, LIOH H L {12 LiOT a feature typical of this leak.
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THES - EINE - BIRE - TARE - BESES - w8 34

DM (BEBERRE - 45C) PRI o720, "=V T AFOKFTERE LoD L E
oMb, FHRIZBNT, M)F I ARHEHREIBMTRARRE S ICXEIN TV S
B, IRRETRHEATLI LB TE b o7,

BEHABROER, XBEFICBWTLIOHAFEZE S, BESHMESH TEARAMB I X 5
BRI TR OEBRPRAO P L 2oz £ LL.0ORVY FHORE MV F 7 28RN
FELHEENZEIN, ‘LIORRERIEH SN,

4. 3. SIBELIUS XE&
SIBELIUS EBRi3 A T v FORTF VIIEFICHHHFREAVWTfITbhTEBY, £0H
BIRETRER L2200 insitu EEBREIZELZ ), BHRETICB T ML XYY
TLRUBEMERYV )Y LAOHBEERICOWTOT—9%2BAZETHL, N ) T A
PODO M F T LABRUERIIOVWTIEMARBRIIBVWTERS N, WUEIZOWTIESE
MBZIZ L - TERESNL,
BRSHEHE 12 270°C K U°550C
lEEEINS, BEHRABO
K& % Fig. 151278 ¥,
FM)FTABRBEAE O
B% Figl6llR T, T O
B LSOV y MZB
F B ) F sk EsEDE,

Li,SiOs R 7 )L 0 K i 25 8
ERLY 2DODE -7 2o Be ] EBe

TWAZEDER I, apsule 5] [Capsule 6]

ZOERIR, REBEOEE

491 T1z0
—7%, PHFRHFT (1690 *Jséi”‘ TR0
BB, 550C) 128105 Lis  ger— Lk0

S0 ENYY YA ofey SO

HWEGPBREI N, 2D Beli
R, LL.SIOKHEHICHW
FIsEABg s, FEIZ
BT BeLi-Si LY = & Fig.15 Schematic arrangement of sample capsules of SIB-
ATVLIEREENED L LD ELIUS'*. All eight capsules are independently con-

R trolled and continuously purged by He+0.1%H.
EEZOHNRTVE, E 12, gas. Irradiation temperature are 550°C except for

Li.SiO.OH D M) F %7 A4 the capsule-4.

[Capsule 1] [Capsule 7] [Capsule 8] [Capsule 4]
*; 1.4914: Ferritic Steel
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Li,SiO pebbes t

Temperature

Temperature (C)

Li SiO,, petiet

Temperature 103

Temperature ('C)

102

fyNy by -
% &N, LiSiORL v -
NORWEFN- - 10
MAIBETHEZ L éw
PR Eh I, H
2
109
éw
-
@
Fig.16

32 ‘l l34| I 36 38 40 3 44 46 C 52 54
' .

Time (1000s)

Tritium release of Li.Si0.'*’. Ramp 5C/min to 850T,
purge gas He+0.1%H:. In the experiment with Li.

S104 pellet, two tritium release peasks are observed
at 370C and 700C.

5. KEICH T 5BHEEAR

MU F oy AREPUREICE LT,

P F Yy ARBRERPROA D =X LABELXHNE LT

HBEHHEFROMEY in-situ EERDSEHRE S h 7z, TRIO, RTNS-I, BEATRIX-1 £EA*Z h
ST 5, 37, BER2HCHLTRBVIRTRCOBEHBHERIER S,
ST TARBIINTANEER, AV v Tlvo - BEREMOEIALEMNE LT,
FUBR, ATR EZEWfrbh/z, £k, ERO M) F 7 ARG L BRSNS * RS
BICHERR S B 72012, HHEFHROE Y insitu EBE L T BEATRIX-II EBRATEHE S B &

MBEPTH D,

5. 1. TRIO £B

TRIOERIZ, # -2V vy VHEHMODORRFETHVAHEOVOMERL L UEDL M
WD in-situ EERTH %, Table 3iC TRIOEBME AR %2R T, Fig lTCBHRAF v 70
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Table 3 Test matrix, temperature
SWEEP and sweep gas composi-

r GASIN tion, lithium aluminate
‘ (LiA10.) of TRIO experi-
AssemaLy L, Swee ment®
GAS OUT :
THERMOCOUPLE GAP Changes in
GAS OUT inat D
Nominal & Nominal
SPACER Run  Time Temperature Sweep Gas
No. (Days) ('C) Composition
1 2 600 -
2 2 700 —
3 1 700 He/ 1.0% H,
4 5 550 -
5 2 500 -
6 1 550 -
7 3 600 -
8 2 650 -
GAS GAP 9 6 650 100% He
10 1 400 100% He
11 1 500 100%4 He
12 4 550 100% He
13 5 600 100% He
ALL DIMENSIONS IN mm 14 2 700 100% He
15 1 700 -
16 1 700 300 cc/ min
GASIN 17 3 700 30 ¢o/ min
. . ) 18 1 700 -
Fig.17 Design concept of TRIO-01 Capsule with 19 1 650 -
. . ) . . 20 4 650 He/0.2% O, -
lithium aluminate(LiA10.) specimen, which 21 2 650 o
: : 3 16) 22 1 600 -
was irradiated in ORR'®. P 3 250 -
24 1 600 -
25 2 560 -
_ ) - 26 3 550 -
T, LIAIO: ¥ WA Z OEBRTIX, A A — 27 7 525 -
28 7 500 -
THAKEERMTAILEIZID M) F N 2 s prvd 300 ce/ min
e 1e . _ 31 2 500 -
DERHBRENES 28 h, EEMEMO LY 2 2 850 -
< sHEA )~ <
FOAANRY FYUBEREINELTES (0.1 #Average temperature on west side. Coldest
- .— temperature is ~100°C lower, hottest temperature
prm) ZEMRENS, T , MUF T LAHM is approximately 50°C higher.
®Nominal sweep gas is 0.1%H, in He, ata
WXILEHEFTNVIC L B BT e X < —H4BH L flow rate of 100 cc/ min.

RSN,

5. 2. RTNS—Il B

O A7 %A D14MeV H ¥ F B 414 B RTNS-IT % BV, LiO, Liis-Phss, FLIBE
(LisBeF4) O MY F v AMMBHIASON:, TOEBRTRECHB MY F 5 AL
AL —TH A (He-1%H,
DFE) ODERIZOVTHRE &
iz, Fig 1812 M U F 7 AW
EBREEY, Fig. 19 EREE
DERFHAB T L R T, Fig.20i2
RENDB X HIZ Livr-Pbesid X
A= THAMBACE R 2 Rl
M)F o LEERTEIEALH

Fig.18 Tritium release facility of RTNS-II experiment*’,
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BBEFE 77 7y FRERBOBIR

AW THD 5N 5 A, Li.O K U FLIBE
WEA A — T HAH He DFHIVAIKBE S
G, KERML7-He-1 %H, DB A2
HABEDHEDDLZ EDBEL»ICERL,
7, Li,O O B&# Ha8 MR o #2812
o TH ARG OEE»BITEHI L, L
i17-Phesr & D MY F 7 LK Tld ki
B R DILELD A 7 & 3 K 1 B S R
B oEESEISEBHR I,

5. 3. FUBR R

FUBR &, 74 ¥+ E LB 5207 5 & 4P
EBR-II & vy, BEEEHE O K
BERTAT Y v T Ewvo:
BAHREMOHRL T L0
Li. O, Li:ZrOs, Li.SiO., Li:
SiO: 2T A HEHHEFRABRTH
Bo 2L, TOEBRTHESX

-1

SHEATHED THERMO-COQUPLE

— ——
SWEEP GAS INLET E% SWEEP GAS OUTLET
NEUTRON ]

SOURCE
POSITION P HEAT INSULATER
—_— b{ |——————
P¥ E
n bl © SAMPLE
e bt N

STAINLESS SHEATHED
HEATER (Ni- Cr ALLOY)

Fig.19 A Neutron irradiation sample of
tritium release facility® .

" Li;0 Li,0

hi-BEEHEIER LMY F

10g 1o (R Rg / mint)

TLARNY T LAEELEEH TS
bOTREZL, MU T AKH
MBS hAEEICR- T
W5, Table 4 IZHABREAEST %
AN N

M)FTLARUANY T LR
FREEE, BHROEZHRER
Lo THARGNI, VY F
LRI LiZrOs A% Li, O% LiA
10,12 RTAhENWZ E (Fig.21
ZHR) , N T ARG
Li.OdRbKE VT & (Fig.22
ZH) FHLPICRo 2819,
Az ry7CEL T, L
AlO:, LiyZrOs k& UF Li»Si0. 2%
FhENRAL%, 1.4%, 1.5

10g 1o (Ryy, R/ min!)

He 1%H, | |

i

He

500Ct_: ;
. He — He-1%H;

———h i

0 100 200
t (min)

300

log o (R R / min™" )

Li,BeF,

log 1o (Ryy, R/ min'')

t (min)

Fig.20 Tritium release rate for chemical form of water

and gas as function of irradiation and sweep gas

composition*’

. (Rw : tritium release by water

form, Rg * tritium release by gas form, Sw *
tritium production rate of water form, SG :
tritium production rate of gas from)
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Table 4 Test matrix of FUBR-1B experiment, using LiA10:, Li:SiO4,
Li,Si0:, Li:ZrOs and Li.O, Irradiated in EBR-2*" .

SLi
Capsule Enrichment

1.D. Material Source (%) @
84T LIAIO, Saclay 95
S4B Li,SiO, Karisruhe 81
S5T Li,ZrO, HEDL 95
S5B Li,0 JAERI 56
B8B Li,0 JAERI 56
B8T Li,0 JAERI 56
B8C Li,0 JAERI 56

B9B Li,0(SC)®  JAERI 7.5/0.7
BoT Li,0 Springfieid 56
BeC Li,0 JAERI 56
B10B LIAIO, Saclay 95
B10T LiAIO, Saclay 95
B810C LIAIC, Saclay 95
B11B Li,SiO, Karisruhe 95
B11T Li,Si0O, Karlsruhe 95
B11C LIAIO, Casaccia 95
B128 Li,SiO, Karisruhe 81
B12T Li,2rO; Springfield 95
B12C LiAIO, Casaccia 95

Predicted
Column Centerline
Diameter Length Density Temperature
(cm) ® (cm) ¢ (%) 9 ()
2.32 5.08 80 1125
1.65 5.08 95 800
232 5.08 80 1225
1.64 5.08 86 900
0.95 5.71 85 500
0.95 571 83 725
0.95 5.7 84 975
0.8 5.71 100 575
0.95 571 78 800
t 571 100 900
0.95 5.71 74 450
0.95 5.71 74 750
0.95 5.71 74 950
0.95 5.71 93 550
0.95 5.71 81 760
0.95 571 80 700
{ 571 97 475
0.95 571 81 850
0.85 571 80 825

aPellet enrichment to +2% SLi - except single crystal Li ,0

Pellet di

ameter to £0.002 cm - except single crystal Li ,0

¢ Peliet column length to £0.02 cm
dPellet density

e SC=single crystal; half of the pellets enriched in SLi to 7.5%, the other half to 0.07%

! Sphere diameter is 4 mm for Li, O and 1 mm for Li,SiO,

T T

T T

T T ETT

T

01

TT TV

o0

Lot

I

1

LIAIO, 2.86X 1020 CAPT/ cm®

Li,0 3.89X 10?0 CAPT/ cm?

Li,5i0, 3.99X107 CAPT/ cm

Li, 210, 3 12X 102 CAPT/ em? |

[

B

Fig.21

§_

1
700 900 1100
TEMPERATURE (C}

Tritium retention after neutron ir-
radiation in Li.0, LiA10:, Li:SiO.
and Li.ZrO, at brunup up to 3.89
X10%°, 2.86X10%°, 3.99X10*° and
3.12X10*° captures/cif, respecti-
vely'® .

100 - -
- g
I B
Li,0 3.89X102° CAPT/ cm? i
10— 3
g F
z LA
z 0. 2.86X1020 CAPT/ emd)
w = =
o E 3
% = -
= [ Li,Si0, 3.99X 1020 CAPT/ cm® B
I&J -
01 1= 13,210, 3.12X 102 CAPT/ cm® E
0ot— L. L ;

500 S00 500

TEMPERATURE ()

Fig.22 Helium retention after neutron ir-

radiation in Li.A10.0, Li.SiO,
and Li:ZrO; at burnup up to 3.89
X10%°, 2.86X10*° and 3.12X10?°
captures/cn, respectively'®’ .
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% THolH, LLOIRBEKE %ITELZ, LLOIANY T ARFREFIKEVLD, K&
AT ) YT ERFIERILTVEEEZ LN,

5. 4. BEATRIX £B
(1) BEATRIX— I

BEATRIX-ix, H&, #+ %, E
CRUKEICLLAEEHDE L THE
Mahiz, 737 AHBHICET
LEFBHEARTHL, ik, b
U AR EE T OISR R
WET AL S RO EERE
BThY, SEHABROKEZ®RE
KXAHRA & h, JRR2 (H&A) , NRU
(#+% %), SILOE, MELUSIN, HFR
(EC), EBR-I CCkE) & KEF
FCRHRBSITbN, BEaR
1 Li,0, Li:ZrOs, LiAlO,, Li.SiO.
Thb, TNEFNOERT7 Ju—F
DOHBRG, BERABREMELTY
AT AROEEN, HIZMYFY
LAEHBBBRENDEEMIIRM S L
2o 72, RETFREEEN M) F
T ARBEILIEET 720, RO
ATy TELT, BoudhEF i
F—ART MVTRHBBOERL L
BEThbERFmINIY,
(2) BEATRIX- I

BEATRIX-I (2%t TEHHE & 7=
BEATRIX-IIix, MU F v Al
By, WBAGHEGE, B8, XYY YA
BEH oMU MSEORPEL BH L
L7insituBRBETH 5, B AR
i, kEo&#EFE FFTF 2 C, Fig.
2R T MY Fy AREREINEE %
Hwi, BeEBE, Li.O, Li

[

Tritium Measurement System

Moisture Ceramic

Meter
Gas

Electrolysis

—
et == [ . LiE=—
System + f [ j
Flow Moisture
| Coniroliers Meters 4

HT =~ HT
HTQO—=HTO

U1

Glove
Box

lonization

Chambers Pressure
Controller

<

Tritium Recovery
System

SAES
707
Geller

lonization ¢
Chamber

SAES
707
Getter

FFTF
Core Li,O
Ring
J Specimen

I
Cell
Atmosphere
Processing
System

Fig.23 Tritium measurement system and tritium

recovery system for

under BEATRIX-II*? .

FFTR Irradiation

400
L 3 Days 1.3 Days _ .
} i< 0.1%H,
N LY He 0.01%H,
© 300 -
E 550°C
S \
c
2 :
5 ]
£ 200 i
Q i
g es0C |
(=] B
0 :
£ N :
2 g
= 100 5
= 100 650°C 550\0\‘
o L]/ ] 1 1
0 100 200 300
Time { hr)

Fig.24 Tritium concentration in Lithium Oxide
for a series of gas composition changes
in the order of He-0.1%H:, 8 days in He,
3 days in He-0.01%H., He-0.1%H. for tem-
perature of 550 and 650C** .
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ZI‘Oa , LlAlOz y Li4 Squ @iﬁi%ﬁﬁﬁfﬁ

34
ROUENFRLOLIEELIIIRE
Be L OMUMRBRATHE 1, -~ |
3
ZDOMRETAERIT Phase 1R T L, 3
ENETIN—VHRCKERRMT £ ol / BOEFPD
£ /so EFPD
HZ LD L0l 4 %DREEEIC g / 125EFPD
Bz, BEGRELOHEILIIF €l L
Y ARELHPICENTESZ LA
il o Twh (Fig.24R U Fig.25) . 26—~ 1 ) = l
% BRE, BHERBAERTTHY, ° P reametme
FERMEZOBRERPREINLFET Fig.25 Tritium concentration in Lithium Oxide
52 for during temperature changes from

550 and 650°C after irradiation periods
of 80, 215 and 290 EFPD*® .

5. 5. ATRER
KET A Y FESIHEFRO ATREZH VAN Y7 ABHARTH L, ") YT 4adk
S50 MYFy AHESE, BEBRAERERICL > THEMICASLOR, HEL00%, 99.6
%R UB0.9%TDDENR) YT LADT =~ VIREIIHTE NI F7L2REE (%) OER
2% Table 5127R T, 40CUT TR M) F T AZIFEA KB ERT, 500C 5 5600
CTBRBENICIM)F I ANRMT B ENIOERPSHLMIZI N, HFIZH600CT
DBRREHLPIF Y ARBO—6I% Fig.26l2RT, HdD 2 00ERIE, ABAF Y 70
RFEREIRZZY, ZOPREIRARONT, BENZEE (B20¥—-2) ZIZIZEL X
IRBEMERLTWE, TOHRE, BETANYTANTVOEBZIRZY, FONT N
AEVFTARBICESE LRI,

Xhiz, "Yyywy

Initial Fluence Irad. T Tritium  Helium Anneal. T  Annealt Retained
° = Density, 22, 2 C © "
LD EE PN A — %?;'ty 1022n( E>MeV )/ cm appm appm h Tn;n:m
WL EBRAF] & 100 50403 ~75 2530 26100 300 20-114  99.99
400 142 - 170 99.75
TN N 500 99-669 994
ﬁ\/ Tibﬁénfi—’ 600 148 - 202 10
e = . 700 17
D, BR=—5 A%~
1 I | > 1724 99.6 0.26 ~75 71.8 872 300 350 99.905
JoAEFALRE 200 o7 9945
= 500 365 9.7
HRREEOUERE 600  ~440
PFbR TG -
T ° 80.9 0.26 ~75 55.3 733 300 386 96.8
400 335 62.0
500 318 1.0
600 435 1.0

Table 5 Summary of ITER R&D data on tritium and helium
retention in irradiation beryllium?* .
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Fig.26 Burst-type tritium relea-

se from both tests at 884
K**. Axes are log tri-
tium concentration(Ci/
of ) versus experiment
time. The samples were
annealed in step-wise at
573, 684, 784 and 884K.T
emperature was raised
to 884K at 251 hoursin
Be#1 Test at 499 hours
in Bet#f2 Test.
Initial smaller peaks at
251 hours and 499 hours
are the normal diffusio-
nal release peaks.

Tritium { Ci/ m3)

Be 2 Test: 490 500 510 520 530

Be ¥1 Test: 250 260 270 280 290

Time ( hours )

5. 6. TDOOER
FR U EBRPAIZE, Be BB Y LT EBR-II ® COBRA BERE % F FFTE T®
Be RT7WHBHEBBRKEERP TH 5,

6. & Z

IhET, BRAF 7T 7y MNARIKCLERTRZBHARD ) &, E@#7— s INE
WELEFTORMHABROHERKIIOWTARTE ., TNLDIKE%E Table 6 12F LB TR
T COEPSLDLDPDEI, PIFILARMESLELTALELERET— 5 OG-
D7:ODOERERBEOBFRBIL, BRFRTFRUBERFETEZHVTERSA TS, &
NODOBHHRBRIZLY, FHOMBEHO M) F 7 ARBEEE (M F Y 28HBIZET 2R
BEHR), A4 =T HAFOKRERMCELE M) F 7 200U, XV YUTL0604Y
FLBBEESCRIMAITELSNTEY, ITERTI V7 v PORFHIRBI AT
Wb, TOMEHFEICEREZBWANEE (77 48E) BERBRIE, 2E2ZRTOMIZE
LTBY, MRERK TS V7 v P EORSBHEFMO OO TERE (Fuy s a8
OERERBIIBITILTITCbDEELZ OGNS,

ITERIZ#EHDLDICUELBHRABLL T, UTOIHBOLEENEHRINT
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ITER * International Thermonuclear Experimental Reactor
CDA * Conceptual Design Activity
EDA ‘ Engineering Design Activity
VOM : Vertical Of Material
TTTEx * &FEHAFH
EXOTIC * EXtraction Of Tritium In Ceramics
LILA * Z%EBAH
LISA * & FFEHAHH
MOZART : Melusine Ozxide Zirconate Aluminate Release of Tritium
SIBELIUS * & #EHAH
CRITIC * Chalk River In-reactor Tritium Instrumented Capsule
NRU : &#EH A
HFR : High Flux Reactor
ORR * Oak Ridge Research Reactor
BEATRIX * Breeder materials Exchange mATRIX
TRIO © 4 #8 H1 B
RTNS : Rotating Target Neutron Source
FUBR : &#%EHAH
SILOE : &#rB iR
MELUSIN © & #-# HAH
ATR ¢ Advanced Test Reactor
COBRA : #A#EHARH
FFTF : Fast Flux Test Facility
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