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Abstract

Several methods for tritium recovery from liquid lithium, Li-Pb eutectic alloy,
agueous salt solution or fluoride salt (Flibe) of the breeding materials of a fusion
reactor were comparatively investigated based on engineering designs. The methods of
a permeation window, an yttrium particle bed and molten salt extraction were promising
for liquid lithium. The methods of a permeation window, counter-current extraction
in a packed bed and cold trapping in a Na or NaK loop were hopeful for tritium re-
corvery from Li,sPbss eutectic. The methods of helium gas purging and vacuum ex-
traction were successfully applied to the Flibe blanket. Although any of the tritium
recovery systems resulted in realistic figures of engineering design, estensive research
based on materialistic and chemical viewpoints is neccessary for resolving impurity

effects and various interactions in the tritium recovery systems.
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Table 1 Advantages and disadvantages of some blanket materials

Breeder |Coolant Advantages Disadvantages
Simple blanket structure High pumping power by MHD effect
No need to exchange (Improvement by poloidal flow,
Large TBR two-phase flow or insulation wall)
L1 Large thermal conductivity | Low compatibility by Li corrosion
Low tritium pressure Difficult tritium recovery
Li (low tritium leak) High reactivity to oxygen and water
High neutron load High melting temperature
Relatively safe Complicated blanket structure
He Low tritium pressure Difficult tritium recovery
High neutron load Low compatibility
High He pressure
Simple blanket structure High pumping power by MHD effect
No need to exchange Low compatibility
LiPb | Easy tritium recovery Reactive to oxgen at high temp.
Lis +Pbss High neutron load High melting temperature
v Generation of Po
He Easy tritium recovery Small TBR
The others are the same as Li He
Simple blanket structure Low TBR
Stable Li salt Low compatibility
Flibe Low induced .radioactivity Corrosion by TF
Low tritium inventory High tritium pressure
Flibe Low reactivity High melting temperature
Small thermal conductivity
Stable Li salt Low TBR
He Low induced radioactivity | High tritium pressure
The others are the same as Li He
Easy maintenance Complicated coolant loop
Li.O He Low reactivity Generation of LiOH (Li transfer)
Large thermal conductivity
Easy maintenance Complicated coolant loop
LiAlIO, He Low reactivity Low tritium diffusivity
High operating temperature| Small TBR
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Table 2 Comparison among the tritium recovery methods from liquid lithium

Permeation window Y particle bed Molten salt extraction
Permeation through . . Electrolysys of LiT after
Meth Ytt .
ethod Nb or Nb/ Zr tirium gettering extraction to molten salt
~673K (absorption)
T ~ . K
emperature 973K ~1173K (desorption) 773
. . . . Continuous
Operation Continuous Switch twin beds .. .
(Several units in series)
Verification Exper.iments using Experir?ents using Electrolysis experiment
Nb Film Y particles o N
/ Concern / Oxide film / Oxide film / Metallic impurities

BOTHREICHOW ICENHE T X F 35K o<, BILEEE, EKLL K, Li&T.0
DTFBES/PS L (BILBERMN/NE ) DBPRETH Y, $LHTKLTHHT % &
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Li or Li-Pb loop
He (+Oz2) purge
Na loop lanket /
Reactor Permeiation window
Heat
exchanger T

Fig. 1. Permeation window for tritium recovery from liquid lithium
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Table 3 Specifications for the reference designs of permeation window

BIKLL, Li-Pb, BRAE TS5 v v b

Design Data
(a) (b) (c)
Breeder Li Li:+Pdss Li:BeF.
Tritium recovery 1.0x107*g/s(=900g/day*")
Tritium concentration <1 ppm and <1 Pa?”
Permeation material Nb window
Operating temperature 973K 973K 973K
Permeability 3.06x10-% v 3.06x10°8 3.06x107®
(mol/msPa® *®)
Solubility 6.5Xx107* © 5.42x10°7 *® 542%x10°" 3¥®
(T/Li1)/Pa®® (T/Li-Pb)/Pa’® mol/m?Pa
Diffusivity 3.16x10°° 2V 8.88x107° % 107° 9
(m?/s) (Estimation)
Kinematic viscosity 5.84%x10°" *© 1.3X10°7 363D 2.84Xx107° ¥
(m?/s) (Estimation)
Chemical form of T LiT* LiT» T
Flow rate per one slit 0.1m?*/s 0.1m?*/s 0.1m3/s
Fluid velocity 2m/s 2m/s 2m/s
Re number* » 6.85x10* 3.056%10° 1.41x10*
n value 1 1 0.5
G value 0.145 1.2x10°°¢ 4.0x107'°
(W2)recombination 0.560 940 940
(W2)oxigation™ " 152 152 152
Total window area 4.77X10"m* 6.91xX10°m?* 1.23X10%m?*
Number of slits* 954 14 2.5%X10°

*LiT in Li or Li,.Phss 1s present as a solid solution.

*o% Parallel-plate type of permeation window : height=5m, length=5m, width=1cm,
thickness=0.5mm, 1 slit=50m?.

(Upstream and downstream side of permeation film are aligned in parallel)

*ok *x Downstream side of Nb is coated with Pd film.
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Li in g Li out
o -
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Y bed X
(DX open)
closed)
heating (e
X
o Vacuum
" (T recovery)
drain tank

Fig. 2. Yttrium particle bed for tritium recovery from liquid lithium
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(6C/0t)+Vv((0C/02)+ (7€) (04n/0t)=D.(8°C/D2z* (1)
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FRETH 5, MAHDDORFHEEIEZ, MIHNEBROVMEBHARFE KK 2., M FXRE
DG EEE B ksvsav, ASHEFO THBOMEBHARFE K kra D =2% > TKRD
BRicEE B,

Y (5qm/0 t):kFav(C -C 1):kabsav(Ci_ f (q.)): 7ksav(q;—qm) (8)

f (@) BY LHEOETEEMOFHMAFR (KM TRPCTHIR) TH3, FitTrRAD
TREZ5Z, HOTBRESLELSTRENEH 2HMET 2 RBEBORKE S 2Rk 1,

Y FIEJE D& ET &M A Table 4ic/R g THEIBGEE (Sr) 31.0x1072g /s (=900g /
day®) ThH 3, BBHS I, LiFO TEE42.3ppm (=1lwppm) Bl Ficd 37 ® iz, 553K
DY REBEREERELA'Y, LHALIOBRERE TRY REO AR B2 BB K
D HREUGEIB R E Y, B> THRBOEESEL 20, THREUXT X5 0] Fed
b2, COBRLHBPEESINIMBOBRKICL D YEAKLYO: BERINIZE "0 5 b
BEffdons, 2 TRIFEELERNICERDOS 36T3KE L1z, Z0HBE, YH:xO 7
Fr—HENETCOREEZB DT, aHAROBRBICHZ 2, (YARBEBRYHo o %

Table 4 Specifications of the reference design of twin beds of yttrium particle for tritium
recovery from liquid lithium

Tritium recovery rate(=Sr) 1.0X10"%g/s ¥

Bed size lm in diameter, 2m in height

Packed amount 3x10°kg

Particle diameter 0.15m

Cycle of opeartion 0.5day at 673K for absorption
0.5day at 1173K for absorption

Void ratio of bed, (Density) e =0.5, (r.=3.8g/cm?)

Li molar flow rate, (Velocity) 1400 mol/s, (u=0.1m/s)

Density of Li 493kg/m?® 39

Diffusivity of T in Li 9.95X107'*m?/s 27"

Kinematic viscosity of Li 8.46X10""m?/s *®

Inlet tritium concentration 2.3ppm (=1wppm)

ksav(=150Ds/a?) 5.9X107* g7t *®

Kabsav 10 g7t ¥

kray 0.40 s7* *7

Pressure drop through bed, Ap 1.5X10° Pa *®

* This (too low) value was extrapolated from Alire’s correlation.
More accurate data should be determined for a future design.
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BEM (b2 VIEEERKE) OPENTH S, & 51CLiPhe:th D T 2 PSS H#E %
BLCHEEEA (Nad LS EZNaK) CHEBMICGERSY, I —LVFFSy Fl2d-T
T2BERT 2 HESRREINTVLE Y, EZ@Y DO TERHARAES5Z 5,

2. 2. 1. BRE

LioFa L ERRIC, BEEZLLPhesGEIM 74 v O NANBICHKET 5, - T
R MBIRIEN RETH B, LiiPbes~D TIEMEE? (Table 3 (b) ) » oYM L T,
WA O TEE %2 lppmPl Ficd 2 EINEHEHRE T TRT.HESKEL B2, -7, TH
AIREB2BEL TRENRBHT 304201 2 LBLFSREKBICHEZS RTINS S
B, ZCTHBHFOTRELEHLT.HAHEDORA ZIPatf&® ", T Dlppm & 1Pad
ToDERKEEOREBET ABBBRERERD 1z, (EEESKEE»SOTOON M
BRERAREICL > TEDL BN, HEATRIPAaZ2THIEEHEMEEZ 3, ) ALYt
BEAEL - BBEmMBEETabled (b)) IKRLTWVWE, ZOER, 1.0X107° g /sTHAE
5 TAEUNT 2 7:HICBT0d O ZBERBRSMBETH > o T OEBEIIE UITBKOLID
BAICHNTH B DI b,

Lii+Pbes D T E @Y HEBE O FEERE IRETOLBTH D, HBEEOILEIEDT T —
B TE S, -7, ENHEEZCPHCHEMS R VWERT, BREEEOFENICE
NEAELSY, RELBEEREZRLOIE3HIcE->T, EINSIRE LRI IHMNTE 5,
XL HETOEBBERSBBOBRERME TH2HE, LKW L T, NbEBEXREHOBFL
PEEAMEOTERIC O EBREILS KBNS RV, BB RMEESERICTFELT
WIEWLERD, ZXRMEZERIGENL GEHATE S, LLOEDL SLIPYESEL O OFEBRR
& B TREIRE R, ZREES/DES S REYmES®R, RPEOFEHORIETEEHET
&5,

2. 2. 2. DEBBEERMZK I -V ISy T

Reimann > *4, Li,:Pbss% T MM & & O—REEMIC, NaKdb 3\ 12 Nak difR#
A (CIREBEIM) 1T, ZREGFIMIZKERY, KESHEERE -V E2RE L 2ABH
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VRFLAERBE LR, 7L ThEEA#E (Intermediate heat exchanger) & % \Wid &
B (Double walled heat exchanger) 2@ L T, T2 HRBEEAMcER/E €,
FBRCHR SN /-MEARBE I -V F S5y 7 PENaV— 7O N S IfUBICREL, #
BRI TA2ENT 32, COTHIRY 27 &3, BBOKKRIFRMHEICHEXTHEN/NE
BORB T THEINMSEEETHD, TA vy Y s/PNEVEWSFEMND 5, ReimannHs
NET (Next European Torus) D7-¥ I BHELLEHE PIcb EI%, BRXBBEHLSDOTE
BE, BRO—RABIUCZRAKEPOTEEZEHE L 7o

THREH%Table 5IcE L H TV R, BRXBBOLH - BRBERIEBFRELKOLBENK
W7 254 MPORRTEL oo THRIDGEE, X UCELHEEOLEEE IINETOB XK
HOobDTH B, BMELSH T CIAOW~BIRN IR L kAo EHRESEX LG EX
RIS LB D B0, BENCIBRELEYERHREK. FHVWTHETE %,
LhL, RFIOBI—KRAE “RUKESREZHERCE, RETORGFETREE%.
HOTKo n2ERTENY, TITERT v v 2 VEEL L TEHRETOTRE &P
H5THEE2ZOMEBGOHEN LT 5, —KAFEAELL Pbes & ZIRFFAENaD T i
FREEI3, SievertsRIICHED DT, T HEEHES L L Ko nBIRATRYE 5,

1/ Ko w=1,/kt, 1Se. 1 +1, ks, 2S¢, 2 +t./Ke 9

TTTSh, Seald—%MA RAF1) & R{ (RAF2) DSievertsEHTH 5o Keld
BHOERRKTS 5, Ko 2lV3E, TEREBRHKHILUTORIZKE S,

j1=Ko, mAP"? (0

Table 5 Specifications of the reference design of cold trapping in a secondary Na loop
for tritium recoverey from Lii+Pbss

Tritium recovery rate 5.8%107*g/s (=50g/day®®)

Method of tritium recovery Permeation into Na and cold trapping

Heat exchanger material Ferritic steel

Heat exchanger area 3000m* *®

Average temperature 673K

Permeability of steel 3.15x107 ' 'mol/msPa*/* *¥

Flow rate of Lii:Pbass 4x10*kg/s (Un=0.3m/s)

Flow rate of Na 5%10%kg/s (Un=0.1m/s)

By-path ratio to cold trap 0.5%

Density of Lii+Pbss 9330kg/m® %

Sieverts constant 5.42%107" (T/Lio.1 Pbo.ss)Pa’® %
9.12x10°° (T/Na)/Pa®® 9

Plateau pressure (Na-H) 5.30x10* Pa *¥

Diffusivity of T in Lii-Pbss 2.00X10 °m?*/s ¥

Kinamatic viscosity 3.11X107"m?/s *®; Lii+Pbss
3.32%X10""m*/s *%; Na
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HIKLL, Li-Pb, E@E7 5 7 » b
AP *RRIRICEZYT 5 — KM & —RMOMBFETREETSH 5,

AP® = [(P1. ial 5—'Pz, out 5)_(P1, out ™ S_Pz. ino' 5)]/
In [(Pl. in? 5_Pz. out ™ 5)/(P1. out 5—Pz. ino‘ 5)} (11)

BREQOYEB R Ek: 1, ki i3 Dittus-BoelterR*h SHEBE L 12, S S5 ICEFIR
BICBOWTTEIGEES: (=TREHE) IR TERYE 5,

ST:QLi (CLi, in_cLi.Ou() :QNa (CNa,uuz"CNa, in) :aQNa (CNa. Out_CNa, sal)
:AKo,mAPO' 5 (12)

CZTCRTEE, QBRE, alB3—NVFF3y 7 D4 2K, ARBSBRBREETH
20 A—WFEFSy FTOMIMBECrs. saeld, NadSTE2REEEE L THEBET 2 LIREY
(77 P —HEHERDOEEDOTHEE) Thb, MHOLHEALIHBBOEKEIZ, —KkAlL
IR OEHBEET—E,LOE—THD, 23— F 5y TOREL—EL>E—THD,
FHIA-NVEFFS Y 7REOHMINEE (TRbLBI—-VF N5y FTRIFEE) TI00% D
BEINEEN A FED ERE L2 ThODRERERO THEROWEBHBELI -V LTy
7RO TEIGAREALT LSHMEICERRT 260 TREVY, ToORICHEI{LL2&HET
AETEHICI-THd, KENY 27 2 OBENBAEHEIRBTE 515 9,

Fig. 3l @a—WFLF5y 7 ONL 2 2BE05%E LI BERETS 5, LiiPhssh @
TOWBRKIE, MEShTVWIERELR
AT, Wilke-ChangZ PO 5 FM a3
10 *nf /st 5107 °nf /sO P TEHE L 725
TR, BHRHEOEVICE - THERR
WETOZEOHEAET 35, NETHEOLL, P
bestnHIMh D TEE % lppmlA Fiz g 5 /2%
i, I EFE NSy THRIFIEEF4TKICH
EThE, BELLTXTOTAR3a - F b
5y 7CHENTE 5, OB, KEBBE
;N HNa LiPbBSHBE I -V F b 5y
TORRICLY, EFICa s bEETT
BUXASEIRET & 5o ABES b Bl & 72
5, WFRIC L THENOTEMETES

BHOTENBV, TOHEDOREELT, Tsat [K]

Nath O TEENE <, Nafild» o ZkM O E Fig. 3. Variations of tritium concentra-

SHREBEAIBTCTOBE~NDOREREREL S tion in Lii+Pds: with cold trap
temperature.

WEEREF LN, —MICBERRERP D
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EREFEHICELELERILESERT 30T, TEREE IFRED > OBHEICH N TH
W B, LIPLYRTLA2RLICEBETLLDICR, ERABEERELWEEERRK KV
ERVCBIETHOP UDHWRT IRV LEONBLEE T I LENSH 5, KiLReimannid,
NaK%zif#dike L, TEREOBENEMLGHBEL TV, 58IV Fb5y 7
NOBREAMYOLEBLE ZOFMIC b EDSVWEEINKROBRE L FRHBHELS S,

2. 2. 3. UMM AR

BRICER LTV A TA2SHICH T 2709, FEED EBL S#ifE (LiPbes) , F
WhoH 2 (He) 2FREBAME 20, L P 2RO MKRETE TS EEEHLL
TE2HHT 2 HEBEZON S, I TRBEMSBEDLAIEORKARMBEOHELE B
T, Fig dicmd ko, AEENICS e Y v /72 FKEL, JkEMEEES
BEOKREBEEOFS FRMOEEREOMSERINIRNE, ROBICET 5,

Ldy=2Gdx=2keavC: (x; —x)dh=2k:a.(y:*/Ss*—P.x:)dh=krav 7 s (y—y:)dh (13

TZTLEGREME N AMHOREERMBEESYY O VRE, C.EVXO2ENVEE,
Y SREHEOENVEE, VREHTOTORTSE, xIKHFOTOENSETH B,
BRAFZIRAECBIZENENOM, ka RTBEABICB T 2 REERKIGEEERTDH 5,
MFEAEE ORI T, #E, TR EBEMOBBHEMBMN(= Jdx/(x;i—x)), Nu(=
Say/(Gy—y)), # 2 EBBIOBERAE SHo(=G/keavC:), Hi(=L/kiavys) %K
W55, hA2KEBOFGEET 2L, WRXRIRROKCEANCHITE %,

h = HLN. = HgNg¢ (14)

14 vFD5v ) v RBFAHEHDMEE, "V FT v 7oK, $h7 5
F 4 v VHRBGr DFFM I 2 SawistewskiO R V%, S Vv b Y v RahEREBEOFEMICIE
BHOL OERA O, kiav@BAEHI BHESBOATVLVWDOT, ZOHEJ|BE L 2o
N5 DOFFMIE % Table6 D&/ ¥5 A —

SEAERWT, BRXENVVEY 2 v ¥ He out
HT & 0 B U A HUE P A S A & PP [

B, —B I FIREHEE OB TR, __%?iﬁi?[ Vetal getter bed
kwiHe, Hofic#5 0 0O R¥ % ; E:iﬁ? > tritium

Rah, wFhiclTbbm&Es o R :
FIRAEE 1T, L Pbesr7 7 e =
o FPTRETETETXTEIRY
LZHEPURETH S, REEPOH S
Li,-Pbs . HOTERE IR, ERT S . .

Fig. 4. Counter-current extraction packed tower
Heh O T2 EFNFEFEVL R LT for tritium recovery from L./Pdsa.

Circulation pump

Li-Pb out He in
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WAL, Li-Pb, RE 75 v 7 » b

Table 6 Specifications of the reference design of conter-current extraction packed column
for tritium recovery from LiirPbss

Tritium recovery rate 1.0X107%g/s®

Operating temperature 773K

Packed material 1 inch Raschig rings

Flow rate of Lios.17Pbo.ss 0.01mol/m*s(=6.23X10*kg/m*hr)

Flow rate of He gas 0.1mol/m*s(=1.44X10*kg/m2hr)

Flooding flow rate 3400kg/m*hr *%

Size of tower 2m(diameter), 5m(height)

Sieverts constant 5.42X107"(T/Lio.1 1Pbo.sa)/Pa®® *®

Pressure of gas 1.0X10°Pa

Diffusivity of T in Lii:Pbss 3.74Xx107°m?*/s *¥

Viscosity of Lii+Pbss 1.58X10 *kg/ms *®

Viscosity of He 3.85%10 °kg/ms *%

Height of transfer unit He=0.306m, Hi=0.455m

T concentration in Lio. i:Pbo.ss 57.3ppm (T/Lis.17Pbo ss) at inlet
(=1 wppm)

T concentration in He 2.9 ppm at outlet, 0 ppm at inlet

HRTE2DTHREL, H-T, YRI5 *PORKCIERKEVEEE TT 2T
LHENOH 2B v ¥ —EHep SOTEINICH VI FEVSBETH D, SHRIBEBETE
Bicb i MG CBELOBOMEERP, KBEMOYHEBE ICHT 2 AHEER OMR
HBREETH S,

2. 3. Flibe

Flibe (Ii;BeF )& F otk I (ABe 2 AU ELERKIE TS v 7 v rMTH 3,
—f%ic, Flibeth TTRTFOETHAET 50, B BTFOBEMEE L TOBEBEE 25/
SVALS, TFRERIZNNGEZEZONL, LA LTFRIAB TEEMHELIERASE 2
DT, BMAFEHEBRICSEDE, Be+2TF—>BeF, + T ORIGETT: T 52 EMEZ SN
320, ft - T, HHETHMEM OBediFlibetr 5 OTF& MO X WA EICHiE, TFO R4
EMALENTE D, FlibelcLi® F—7953¢, TRLITOETEALET 3D TRIOE
BETHANTE 2, BePLiZ LW LIFERI TR, TFOBTEING 5, 22 TRT 28
BETHENT 346 &, Hovx— Vit > TTFH 2 WIdT. 2 HINT 2 FEE2RE L 72,

2. 3. 1. Z8E

BREDIC T 39 FRTERE (B T207T, B EHenryAlIBEWL, ZOHER
Tabled (c) HOBEBBOIBHE S5 A —sniF, TAOBALEL05EK 5, T DHenryE
BEEBEINSVVDOT, BET.AEXIPal TR T 3 ICRHEERPOTEEEH 2 X
0 ppmP P2 LBF AR SV, THHLEREEENTEEZRET 2, Ritxr B
WA H v, Flibedh o THEERE O % Wilke-Chang X V% 5, 973K <10 %nf,/ s H»»
5107 of /sOEPIZH B LHEL 7o HEOHER, d LEBEROEZ10 of /s Hh S
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EH & - IIES

10°0f /521 /10ic9 5 &, TEUICSHELSZEBIEEPIMEICKE >/ THRBEBMNRE
KPOOHBERTEI A5 T, VIFNOLBEREHAOCTLBERBOEMBEIR, Li®
LiyrPdssic LTI R ICKEZ WV (Tabled () BMH) o H - T, Flibed 5OBBREBIC & 5
THNERZIRRETH 5, T:HHEEIPaLI N KT 2HSHLVOT, Flibe75 v 4 o +E
BRPOBEANOTORBICERLAINEIR OBV, BEBHMICEZ 3L, Flibe7 7 v
oy hTRELETABICE—BEABEL TSI A<llicBEBRsE, TRIREBE~OHHE%
BET LI NBERHGEILON S,

2. 3. 2. SUEmIFEHHE

Fig.5icmd & Sic, Flibedr 5 ~Y 9 AH X EDEFEMBE (HABVWEHTENN—-Y) T
TA2EIRTE2HFNTE 2, TFOF ML, RPhoLBREBICX 28k M+nTF=
MFo+ (n/2)T:, BLE&BOFI L L TCo, VEEXFERT ), T.%2&BY v ¥ TEINT
%, Flibe® TFAMREE 13, TT3K T2.96X 107 °(TF /Flibe) /PaT® 5°, (TF®D FERf#i
MO TDFOMAFERHLTWE) . - CTFEE%S lppmPl FTicd 3 icid, Mo¥kLE
MW BARPOTFAEA33TPalAFicd hid &K, BERTFAMET 2ENTX 3, £
7-FlibeD T, iEfRE & L T3.43X 107 '*(T. /Flibe) /Pa (H.O&EMRE Y THRA) 0% H
W53 &, Fliberh i lppmEA FOTEBEICT 3IC 3 FE%2.90x10°Pall Fic T hid L Lo B
HOREENLSOTO N EMZ 220, EAXREEEOIPalITICd i, Flibetho T,
BEE123.43X 10 fppmic B, TA v~y b JRFEFI/PNSLE B,

2. A, KBHRHBINWEFZHBFETSvr 9 b
LIOH®LINO: D K&K (b 5WVWIREKAKR) 2V R2 7 VR L-&ETS vy
FbEZOND, TOBEE, TIRHTO (550VWIEBDTO) O T/KEBEPICELT 3, O
KB 2> 50 TRINICIE, PWRPBWRTHREMNE S N BAEO T HIXERSFIATE 5,
HESBEEE LT, KEHE SJKBORMEZBRIEG, BIORENH S, Chd i@
W, BEMOIBKEEOHH TREEINIOT, TEABOEHESIThITEARARZE
6%, TA v~y YEHRESRO

TEEEARET 3, KEK» S DHKER

TEM, BE&, HRALFEEREE B KE He in Reduction bed
W75y MBdsakoBET Tl

He out

A9, Metal getter bed
He#y HIM & LiySi0,° % Li, O “%r Py -

T LOBHEM, H5VIidHek BWELID Fiibe out

—HETS vy PR ELZ OAT Adsorption bed

W3, BB TIITBR%Z Lif 57:%, °Li  Fig. 5. Helium purging extraction for tritium re-

DEEFEPOBeD hi: T EM A FHT 3 covery from Flibe.
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BAKLi, Li-Pb, iSRS 75 v 4 v k

PBEND 5, LIPSO TOREIZE, P2 TEME: REMOSHENEL S
5, COHFBERTEREZOTREZBE L L TELKFHEENTVEDT, BRHICRIHAED
Byahtwd, (ChEiBEBLALEEXRTS vy b0 THIRENOEL T
Egbfilﬂ) o

3. Ak RDvEVY

TEHIRICB S 2 EERBECEMER Y v Ev I H b5, CO®ER, bLEKDD
TEBELVNVETENLLS &L TEBORERENICHIENEL 3IBE, EBOKET
TEZHRWUKEFRMEREZENS €, TOHNEEONEBESREMMEELSET 360
THB, LPLEMERT Y EV 72 BIRIE, YRFLDOMEEREKT S, BN
CEGEEY 27 L ~OEESKEL LD, B> TRERCAVIDRIBI BxEH35,

BNk ZR Y €y FOBBELFME, UFKBIL S5, LiPLI-PAE LSt kK ERAE
BEEARELTELEL, SevertsQIBKRILT 2 ERET 5, TOEXRUEY X7 LD
THUEEES 5 VEEKIRERED SO THEREE %, KA TRESHIENTEE1 55,

jTZKA[(CT) 1 (CT)Z] :KA[(PTz)lo'S _(PTz)zo's] (15)

K@y 27 6 0RXEFEEKTH Y, BRTRBFEOBBEY, HREECIBETHRIE I}
RIEVMEBBRBIC S5, AREER TEBOKRX S LMEST 5, W E—XRMEES
Pu) DIKFZETHRT 5 ERAEHB 3,

sz(KA/KHTo'S) [(PHT/PHzo‘s)x—(PHT/PH20'5)2] (16)

Z 2 CKur=Pur? /Pu:Pr. DRIMAEEHEEREHA VTV S, _RUTHELER L, BiE
BIRREM D (Pr2),=1Pa% AT 2 &, EUj+Z2EIRT 2D (Pur) = KurPui)* *Pad
PREG S, THEDPe " IcHfl L TREHBEGSBENTEX 3H LD, %, - T,
IPall it g 3 e icEBHERICHIE, REFREB L -TBESEBERBE T
&5, L LENGSEE X7 4 IcARES 2 20T, KEFROLBHSEL O TRE 5,

4, Ebh Y IC

BRXE, YHREE, BRSEHHEOVEN G, BEL» ST %2 1ppmiEFE <, BE
HREBETHRACEINTE 2ELHS L ICE -7, BRERIMOFEICHNTEVEE
BEPBETHYAFTH S0, 1.0x107g,/ sTHEST S T % 1ppmP, F & TEHING 5 1=
Y OFEBEE L, RIREBZOAABEETD > 72, B O EMRES M I 12—k BIHE
P OB, BOZBIEN, —RKUMORARIEEHROEESLETH >, TODMA,
Y REECEREM A 63K STIBKOBREBRE THENTH 208, BIESEHE TR
MYOLEBELRNL Y, TBYREBORB T BUBK TEEHSHELETH D, A
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TR, ERC 2B OWEEENEEORE L L BEPERELO - ODMBETH B, K
KLi-Pb&& i, LIKKRTTEINGSAESTH Y, BBE, [SBEHEFKMEE, 23—V F b
5y FTEOWTNGN, LARERTT > /NS VWEBETEINNTE 2B S bI >, S5
FlibeZ» 5@ TEIKC, BEZEHEPHe# R HESRERECCH2H b bh - 12,

Pt, KAXTRNXLBET 57 bSO THIREOWTNR G, ME ok %
mHELIEHoRERS (BiR - BEBERFICBY 2) ZEEHEOBAZRIE, K
HMCHBES TRENICET SN TWE EEX TEW, TSTA*OTIZ, BENEEK,
TA v~y by, REWHE TRM 8L B, 44v7+ Y2, 32 k08D
5, LixsoME > bEmEMBECRSAE>UHEL 28, SR L b2 Bk
MTZORICHEERVACORIHET EZ, AW TR, BHENTEICHEN S 5 »
REENERTH2F LR LOAT, FRTRICBENRTBELE L DT b s, ZHIEF
k, BikWaaket - BERSICB Y 2R, “et, GEdoZofllEicb D ER
HENRETHEAI, > TEBOWENINELELET B, BLXVOTEZERICI Yy b —
VBT, BETIH00IER - RO ODVWTORKOER LBLVAERSLETS B,
D-THEADWH WP B “ Advanced-fuel cycle” D—->TdH 3D-D, D-*He, p-BEHEKHE
WEZ, 20D OHBLETRAERLLV—ERASE L TD-THAGE 25X, T4
vRy MY OREM, THAUAYOZREY, TEHOEEEATSCEE T 2D-THK#ME
P75y b oD TRINEDHILAMHEATS 5, EBEEOSHVKEAL OBZ I M
T, REOKRELME () Foa) BEY A7 VOB OLDOMEBELEBEN S 5 Vi
SRR EER « TR P THRICREN TV 5,

BiEkT vy VRER, FIER, 7570 PHMESOEL OHMARTIELBIND
NTEH, EMERINEZTHIRO—AED» SHEALTEZ28HPEATELEDLHIELELDT
» 5,
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