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ABSTRACT

Research and development at the Hydrogen Isotope Research Center of Toyama Uni-
versity in the last nine years are briefly reviewed by focusing attention on technological
developments and topics of fundamental research. This paper describes technological
developments in tritium measurement by bremsstrahlung counting, tritium gettering by
Zr-based alloys, gas chromatographic hydrogen isotope separation and hydrogen energy
conversion by Ni-hydride battery. The topics of fundamental research are material inter-
actions taking place on the first wall of tokamaks, isotope effects on hydrogen absorption
by Pd-Pt alloys, radiochemical effects of 3-rays on tritium oxidation in gas phase and
internal hydride formation of Mg-Illa alloys. It is pointed out that hydrogen-material
interactions must be understood in more detail so as to develop new energy systems
using hydrogen isotopes as fuel by nuclear fusion and chemical reactions.
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Fig. 13: Tritium removal from exhaust gas of the 100 Ci

system by catalytic oxidation method

PR ALEE S AT LOYERERERR £ 1T 5 & 3kiT,

IZH1ERE, PUFTLICESD
Ty b AKX O BAE, 45
S, RIS B B TN R TN

HLENTO M) FILO—KITKINL =

EEBOETHDHEST ANE > 13 - T
AT LT3R EbIc L 58 [
EEEESBIC LAY vy —
MAFICBRBINTHD, 0B
TRE R F I LAOEHR
FHSICL DFNHTARN]EET
5. Fig.13 I E{LEIC
£5 RYF I LAOBRERBROK
BTHD. RO EEHE
HE 15 HBEOKBETRNY F
2 LR REICRETED Z &N

TCD Ourput, V/mV
(=) =3 - -
™ -3 o -

o
<
T

Ho 1

T v T v L]

HT

HD
T
DT 2 |
D,

i A 1 i, A

WRREN. Iob, EZH—T- 0
pI01 IERER KDY I, T-
B103 3AMEE D FHRICRBE S O
TWAEEROHOTO MU F
ULABRETHD. EBY v —

Time, t/s

Fig. 14: Hydrogen isotope separation at liquid nitro-
gen temperature by the conventional gas chromatography
equipped to the 100 Ci system
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HBIZE > THRIBFOMREMRENRERIN TN S.

Fig.14 13&EY v & — & Pd BB A L2 257 A0 6 86 S -k BRI
BEREARZARAI O I 7LV REBREBETHR LR TH D, HOEIZ
6 BEORMESFOE—7ICRERD DL SHIBFTHS. TS DHBERSD
DHIEBHMED Hy, HD, D, 3SR 112, HT R DT O MU F I LR SO REKE
DFIIRTEEE 212, EMBO T, I3RS 3 TRNINS. > THEERMES T
BEELEISCTHERHRICH/T I ZENTES, CTOBICOBELEN ZRIZME Y
FOLIBELT1ICIBETHSIN, Ky bSO OBRICEINITREREIZ—EIZ 10 Ci
BEZUBETEZSRNERATNS., ZOKRZ—EOKy Itk D EREBROMEE
LREWNER I NI LERTT, HLICLYBED 100 Ci/run DEBRIIATAEIT 72
HHbDEHBEINS.

4. BRHOMR

EH TR EOBMBRRNHEOHRBICE L VWS DOMh O ICMN S 362, 2ho
DEBARDOERDRZEIOVTHERT S
4.1. MSHRHRE
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13, B2 0MEERILRISICHRTH 1000 Fig. 15: Effect of UV irradiation on the
B OHETHITT D I EMNBE SN -, formation of HTO in HT-0O, mixture
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IEEBMBOFH L WREBRBEEE L TUSHIN TN S [34).

4.2. RINIEMR
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Fig. 16: T-P-C curves of H, for Pd-8at%Pt alloy )
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Fig. 17: Change in the equilibrium pressure ratios with tem-

perature for Pd-Pt alloys
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Fig.17 BIO—BDER TR S N A FHROBEKEEERLZbDTH S [20].
BL, ZZTRERMESHROREIZEHEEDLE L TIHMEL TH 5. ROEIZ, 20
RESIBRTHIIFERZFVDIILRTHEN, FET =T, INSDOELTRERD
SNIRMAEZIRIT Pd EHRERUBECRKENERVSBRPOKEBER NS SR
KRB ERELIENWIETHD. ZORREARESP TOKES L FORFL vl
HBOEN Pd FOHDLIZIERIL T, ALHMRICRELARNESIZLETHS. 70
BOREICKD, ZORMBHRIZEEL TELHTOKERMADEAIESH T )L X
—DHBRIZEDHDT, TOMEBRIERLEOEAFICHMT LI EMHSMERD, K
UFOLIIHTS P-T-CHRE FTHT S ENHEKBEDIT/Eo7. HiZ, LROKE
B, KERUEDERATZ IO NS TORMNRELEZ D2 LK, BEOKER
NAKNIKFE D ERBREE T I2ALEFTREME L GRIRTEDZ 2 L2 EKLTHD
BERTOYE L R2EOR LICEEREHEZEL T3 [36).

4.3. HEIBEE
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RERELFEEE L ¥ — 1B 2RO EREEE

DOBERP, MERVIEEOM EE2RS &Ik > THRIRKMEE, SCEESE, 7n—
BREZINDZODOLMEINS.

2B, AT VKERMABERTTE > & —HEHE ) BRI NTVWIRBEEFLICEE
DENTNDA, MEDHKIDIZD, hUF VLT —F R—ZOHMER (39, 40, 41, 42, 43)
ETOMEETIEHZAFIHTERA > LRI BB, T/, ¥2EBIVEBRIINE
ENZHDODHEIBETHE2EB LMo THNOHRDVTIRUMOBESITRD EEDTH:
V.

5. BELEY

BRAFEROLOOREEREIRSNHORETHS. TORELALIZEELN
REARINERVWDHDEEZOSND. RN E2HETIEDOBRIOEE IR TH S
FMUFOLAOBRWEROMILTH S,

FOEDITENIFILBEOYIES X BT L5, K& DMEERIZHE
TERHANUBERAARTH 5. ERBEBMAFOREL, boiEoBKERNTEAKEIZ
EBF—H WO TEREMN, MNIFILOEBEZERCHBTIEDICIIMNFILY
B BTF—9NBETHD. £, CNETCKBAKERVCEARTEONTVLLEE
BTF—YEERTB2012, AMEDHRICET HMEANRDSNTVS, MAT,
FFOLCHEOKERDRLEERHREBRETHS. NS5O ThoREL —F
BUFEORNYFULZANIERICE > TRREINZHDT, SHEEL LMY F L4
KL BERNMEN R LA BERZHUI DD EEZI LN,

—%, BARIZBEL TR, 2U—2RBRIRNE—EHELTEEENTALOY, KE
IFNF—IATLEBBETHEDITIMEREL TELOBBNBINTVS. T0E
—3KEEEETEEODIRNF—FOBRETH S, TOIXINF—FILERET
REKREZREIRD., ZOB_RPENRIINF—FHFEOERTHD, TORDHIT
BEBEE MR E L EETS

£/, KERBONEBEFTHO, FHARAUNDOETORERERIGARET, HECE
FEEZADBRVWIHENSET2EI>NENSS. Hb, RIHEFOWEELT X 28EH
EELTBD, ZHICXOBARYEICHLWHEER5X 22 ENTEXEH0EMIE
hs.

PEZ2ETNE, KERMEESEME S OMEERICHET 2RS4 EEIZRS
THEERV. FLOWIRNF—EORRERUKRABEOERS, LbICHEBERT
HENEL DRENFINIHEBERTH S

Ut 2 —FINET, LTORBBEICKH UKERLARUME OB &= 5 EAh
SIODMATEREN, KREERETIHFEL VB0 TIRLORENZBEADSKD
FORWETO L bERHEETIHETHS : (1) KERMCEMEHEAERICET S
BH3E, (2) B U F U LKRCERE W OER R BRI ICBET M2, (3) KERIHICHE
HAEMOERMAICETAHE. (1) KBWTE NI FULTF—YOERER D DD,
FAMEDRE VRS EDROERMEEEZRKS. (2) TE M) FULOREERBENWEE
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