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Experiment of Recovery of Hydrogen Isotopes from Liquid Li
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Yttrium could recover hydrogen from Li even at low hydrogen concentrations at 673-773K. In addition,
HF treatment was an effective method to remove impurities on Y surface. The recovery of tritium from
neutron-irradiated Li by a Y plate was experimentally investigated for tritium removal in a Li loop of a
fusion reactor. The Y plate at 673K-773K successfully recovered sub-ppm order of tritium dissolved in Li.

Key words : lithium, hydrogen, tritium, yttrium, recovery, HT, HTO, impurity

1. 8

Bl G = R X —13EG 07 e AL, RE
AMBNSL, ZRAF—EX2 VT 4 IZEND
RERRkOIESHT R LF— L LTHER ST
LY LU, BB A 27 VOV R U F 7 A0 Jic
PEDOBEN S, 7Ty MNICRET S MY F
U LA DO L BT D VAT AR
PWripoTL b, 797y MfD—2L LT,
WIRT Z >y OBERED L TRY . A4

HETRIFHCY FULT Ty MOEAE Y T,

UF U AT YT U AEIEN L, BVRER
KREWD, FITEREOEERI WG TE 5 Y, £/
[ R A MBS % (IFMIF) T, Bat
BEO MR FRER D 72 D | D-T Rl GIF K 0 s 72
M FCORYETIREHC X DM BB TT D
TETHY, ZOEERETDH NI TFULERE
LM LT iE R b7ewn, Lo, VF UL
DRV FULERIELITIEFICREL, PITF UL
OB A~ORMEFIT/ NSV, W~ F 7 AR
XN CH 2,

BN FEO—D2E LT, UF U LI KBRS

*1 o SEbE R — L R LR
*2 RN L — P LRI

NRELS DDV FTLEDIAFERE VA v R Y
U LTy AT Y, B LIX, UTF T A
oo hUF T AREE Tlwppm LA FIZT 572910,
553K OA v MU U ARBEEARE LY, Ll
ZOEERETIIA v MU D LR O AR AR 7
AL D 7e ORISR RE LS, MU F
T LANEL T E R WATREME N B B, ARFEER Tl A
v MU DT AZED YT ULNSDOKERILD A[HE
WEBHGET 52T, VFULAT Ty MED
A MU U LGS & =GO 7D OIS B4
L, BURTO IFMIF s%5HRF O i B A it 5
THZEAEZHME LTS,

2. EBR

Fex X ERROAMEZERT D7D, LFDE
ZACHADN TR Z DT, HIb,
(WG EIEFCOA v R T AZ LAV F U
LD 5 DK EIEATZh )
Q)A v NV T AFHFREIREOAT M & OFLE Y
T U LW B KAF T
G)EBE O TH D Y F 7 A Tppm LL D
N F DA%, A MU D ATHEISEEHED
Fx DT oA RITBWTHEE A ER L, F2AE
EEZ CHEEIT->T-, ALY FUu i



323

W) T L5 OREFAAO RIS 5 78

Aldrich chemical company f1: (i} 99.9%), -« > K
VO LELTAZY v 7 (W 99.9%, &S
0.25mm) Db O EP Tz, LLFIZERZND IR
FMA RT,

21 A FITAZEBYFULHEDAERIN
EBR

FEBRALE O MG % Fig 1 (SRT, H ARE 124
T SUS316 Th D, MlMEREDTZD | KRFEMITIE
ELFaT——7 3A, T/VTUANTIE Zr-V-Fe
PR & —(ST707) % hF v 7 & L THWE,
TR R PARDOEZE GRS a—T Ry 7 AN
TEV 7T UROL01F (=7 a8 4ME 15mmx
E S 15SmmxEE Imm, M 99.95%) (A >~ b
ULAHK VF U LK, KOV FULEA Y b
U LM 2GS, ARENIZANTZ, UTF T A
Ay NI DLARTIHEA Yy FI DU LEES X511V
FULEGOD LT, BEKERA Y NI T A
WK S henwk 2oLz, g zrLvas s
07— 7Ry 7 AN 7251 0 FEBREE I Y A

. T T IR =T Lctk, AR S
NN & Z g L, 100ppm AKE A A % 10cc/min

T L7ze HAOKKRELZ T A7 u~ 7T 7
THEL, VFULOLDOEGS L LTA v b
URVRNGY/ &1/ 303 R oy

22 4 v bY U ARmEE(LIEER LB

BRI E N O FERRIHEH LA >~ MU 7 A KO
UF U LIEAKRFREER & FEED b D% AT,
Ay NIV D AEEYTT DL DITITEH D LAk
fel LT, REOMLIEEZRET D202, 7w
{EARSRITE: Lz, KRN GEER & [FEE O FNE TH
BrRaitoTc, FEBROFIET, A v M) U LADRK
DOFALIEOIRILZ T~ 5 7212 SEM-EDX /3#ric
X FuoER - BN AT 572,

23 VFUALNTY FU AEINESR

~U T LAFRMK 7 v —7 R w7 ANT, 0.05-0.115g
DEERY FT LR ZF L UFRIZEAL, &
AR 4P BR S f % (BA - KURNZ 8V THIPE -
H 275X 108n/cm?s T 30-150 BRI L7z, T
Lkt Ay NI D LAEEY 7T 8D 5013
(FME 20mm X i3 & 30mm X JE X 1mm) 12V i, #

Turbo-
molecular

pump

Bourdon
gauge

Gas
chromato

graph

=

< E

Electric furnace

- ————————

Fig.1 A schematic diagram of Li experiment

forT recovery by Y
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Fig. 2 A schematic diagram for tritium analysis of Li and Y
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Fig.5 Concentration of hydrogen in Y-Li system at 573K

Table 1 ~ Solubility rate of hydrogen in Y at 573-773K
Temp. Y-Li-H2 Y-H2
[K] [mol-H/mol-Y] | [mol-H/mol-Y]
773 1.64 1.87
673 2.05 1.75
573 0.02 0.91
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Overall hydrogen absorption rate [mol-H/m’s]
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Table2  Chemical form of Y surface Table 3 Recovery rate of tritium by Y from liquid Li
. . SBE K] | T/Li[ppm] | YI/(LIT+YT) | [EIYLEFRS [h]
received |Y after 30 min| Y after H2 773 B 0.015 6
Y HF treatment [ absorption 1.40x10 -
673 1.00x10° 0.075 6
67.5 52.0 59.1 773 333x107" 0532 120
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0 48.0 0 673 235¢10° 0.454 120
573 218x107 0.355 120
1010 - m . Table 4 Chemical form of tritium released from Li and Y
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Fig.6 Hydrogen recovery rate of Y, Y-Li and Li
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