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Enrichment of Tritium in Water
by the Reaction with Raney Alloys

Toyosaburo Takeuchi and Atsuo Mori

Faculty of Science, Toyama University, Gofuku 3190, Toyama 930, Japan.
(Received January 14, 1983)

The enrichment of tritium in water by means of the isotopic effect in the reaction
of the Raney alloys in the presence of sodium hydroxide was studied. 50%
Ni-Al, 30% Co-Al, 50% Cu-Al were used as the Raney-alloy. The evolution of
hydrogen gas occurred readily below room temperature, and more than 809% of
hydrogen gas was generated at this temperature. The concentration of tritium in the
gas was 1/14 that of the original water. A great portion (more than 90%) of tritium
remained in the reaction products. However, it was generated at high temperature
(more than 300°C). It was concluded that the efficeincy of enrichment of tritium
was 14.0. This value is 2 times greater than that obtained from the electrolytical

method.
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each R-Metal at various temperatures.

Temp.
Alloy 0°C <50°C <100°C  <1000°C
. dpm 1.9x10° 4.7x10° 5.4x10° 4.9x107
Ni-Al
% 39 9.6 11.0 100
6 6 6 7
Co-Al dopm 2.8x10° 3.8x10° 4.5x10% 5.0x10
% 5.6 7.6 9.0 100
dpm 3.7x10° 4.0x10° 4.1x10° 4.3x107
Cu-Al
% 8.6 9.3 9.5 100

Table 2. The ratio of concentration of tritium gas generated from

Ni—-Al at verious temperature ranges to that of the original

water.
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Fig.13 X-ray diffraction pattern of Cu-Al.
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FOMHRBFEERES %\, Fig 1213 Al 0% UL RIGL kol L EOFBRT, EEHY
NEZEF, RRIED Al 5823 £, 800°C~1000°C DERIC B W TKEDORHVET 5
ZETHB, L, ZZTOMNIFVLBERLLOTKEEDLSR Y, £/ 0°C T
FETHKEO N F7LBERIR-GEEDHELIREEDL S,

Fig.13~15 3 & R-&&ZEBRL BT - BB L 2 BE ORI E XHREHT I
LOFEARIERTHD, R-Ni Tix, LEEBEED 3000C OFAFCIE, 7o—Fix&E Ni
WWXAE— BN, 6000C TRY vy —7RbDREDLS, $HALLEENIOD
iz NaAlO, ¥ — 27 »Eensz, R—Cu T 1000C DMEBETH Y v —7%2&E Cu @
E—shBonl, Z0ESE, BEE*EBL TS LHIL>THEMNT 5, 2OHEICH
NaAlO: DEENED Shiz, R-Co Tix, &8 Co DERIEAONT, BIME L THF
L, TORFUEMRE L RIEMLT, ZOHECS NaAlO: B#FELT,

Fig13 8L U0 U» 5, ERL-SBOBRZOFHORES S 2ER L2, TOKRI
Table.3(a), BLUF(b) TH3,

Table 3.(a) Mean diameter(A)of the Ni crys- (b) Mean diameter(f\)of the Cu crys-
tal grain at each temperature. tal grain at each temperature.
Temp. 300°C 600°C Temp. 100°C 300°C 600°C
90.4 254.4 213.9 285.2 285.2
4 % =

R-&J&ix NaOH ABRIC LD RAD LS CRET B L EhTWw3Y,
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2Al+2NaOH+2H20_'2NaA102+3H2 ............................................. (1)
2A1+2NaOH+10H:0— 2Na[AI(OH)«(H20)z]+3Hz eoeerresreiesesneeens (2)
2Na[Al(OH)«(H:0)2]==2Na" +2[AI(OH )s(Hz0)z]™ ++reeereeesmsmerncsnnees (3)
nNaAlQ,==nNa"+(AlQ2) n T VI rrrerremmmi (4)

CDEIBRIFCE>T Al o SBEL - GRBIZLOCREBRER>TWEY, BELT
KBO—EHBZ ORI HEEINZY,

FRQRNOERY, BLUZDOA AV OABEL PV FYLLBRTEZNSY, 2D
KAV FULDHEBENDII L LERTRETH S,

R-4&DEMBEOHMILOFHEREIZ 60 Tork D ASwy, BENTIIEVTIRS
NEDLELITNERITTHZ, BEORIGIX, §&0OEE NaOH KK & OEME
TRIS, ~RICEMZREORMEHRCINE NV F v LAt BAERLEDIZ 1//3 &
235, PO MY F 7 LME (Bg/mol) £ EDAD MY F 7 LME (Bg/mol) DI
007 THoILds, TOPEOKEORER, AUBAHROTST 54 O0DAF
vy 7ERET, (DBEUVRQTTRENLEIIZEBIA L LETRIER SR, Z0L5A2KE
EoTR-A&HD Al ZBRL T, MFLSEREINZY, TRbLARREIAILST
RIDIEIRD, ZOBERKMAOARIERELZERE (Ni, Co, Cu) DHIFLEHRI T
SHECHsbND, ZOLE, AREFEKLBFBELORE 2L VKRG RIERS 2V, T
bbb, BE~OBRE, REZRIELLNS, BHHET 2, ZOBOEBAORE, Bk
DR L EHIIEER L GEOADFE LD bREVRTTHE, ZOLILBERICLDE
BEINb)VFTLE, SEBOAEIBLUARLE» 3h5y, BRCIVKRESA
%,

Fig2~4 8 X U Figl2 TRE&E N 800°C LETOKRZEOBRE I D W T,
Na[AI(OH):«(H:0):] BLUZDA A v OFRIC L2 bDEEZSND, S EZh~k
S INeDOABERKZEORMEESZG IS 5%, Al ¥ T-NaOH : ORIS T,
Figll iR L7z & D ARORE X H>TH, BRI M) FULAOREREI S>k»
o720 ZOB’EWHE, R-EBEOHED LS BMFLIIE U2, 72 Al 3AEL(LFERE
L, Lieds> T, IE, Bil, Bk sRIMAELES BHEIEI Sue
Balzh i

Wiz, ZAEBEFEUAERIGE2FHBELET-RKOBHEHEDOVEDTH L, BRI X
LZHE~YL KL TH 1, Blauer, Baxter, Anderson'® & iZEEDORY 28 +EED
T-XkE2RVT, EROBICE MV FVLADBEERA TV, oKD LI BRIC X
DV FTLOSBFBAL EEEL T3,

1n[\\§—f] = Bln[%} ......... (5)

_HTO/H.0 .. .
A="H{T/H, ®)
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ZZT, Vi TidbrDT-kOBARB LU MY #7488 (LK), VI, Tfiz, BEH
BIZEVRELEBARBIV NV F Y LBERDT, BIILLOKD MY F2 L BEL
BEOBCLORELIAZRO M) F Y ABEORYREDOLTWLS, AAE LWESH
WHTL BNV FULDRMBD RN D, TROBAKIIES MV FTLBELRD, 20
BEXPKEILIZEERLTWVWS, KBS IZ20EE D, BEORR 5 T-Ki: BEMEL
RN FOEDS, ZOFEERD LI ICED T2,

B=7.48+232
ZOEE, FEERICBITLZR-&4€L T-NaOH L ORIGT, B (0°C) T&EE LA
FFOMYFTLMRE (Ba/mol) &, bEDKD MY F v LAME (Bg/mol) DEERD,
Zhete&l iz,
Tabled REDHERTH 2, #DHD(Bq/
mol(g)/Ba/mol(#))™' » B ICHEXE T 2{ET
H30, WIhb LEROBRIED £ DH)2
Bz s, Thbb, R-GEDEHD S,
BRABOBELD bELIZHEN IO I Y Tritiated

Table.4. Efficiency for enrichment of tri-
tium by R-Alloys.

Bq/mol(g) 7 [ Bg/mol(g) 1~
Dbbd, SHCEERT LR, RASOE afny LY [Bermere)] | Bamoy)

Zi2it, BEROBEO X S CHBRITEBLAH 57 50%Ni-Al  0.10 10.0
S s e 57 50%Co-Al  0.10 10.0

L F — A Wz °
SIANKE—ESRLLEHRCILTDE. 0 S0l Al 008 12.5
P EDERN S, RESEEYIEVRER 57 Alpowder 0.07 14.3

HErEEThE, b FyAkEB TR 570 S0%Ni-Al - 0.07 143

] . _ e . 570 50%Co-Al  0.07 14.3
%ct <%%Téutﬁ)fg5t%léo 570 509% Cu—Al 0.07 14.3
570  Al-powder 0.08 12.5
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