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Thesis Summary (approx.2000 Japanese Characters )

AT TRHIFKERGE M 122U = » 7 VEFFRUS T O 0 MM A /KFEZREOB% (Development of
Porous Nickel-Supported Palladium-Copper Composite Hydrogen Permeable Membranes for Large-Scale Hydrogen
Production) ] &L, £ 6 DRI TN,

1R S Tl MR RE LCEMEKRE (H) 26525720070y A (Pd) GezikE L7okE
FRME D B & BEAF OB SO R 2 fa i L. A U CHRYE L7 g IE 04 B SR G K R E MK O &
BEBRTNWD, RRFESZOFEINZAT T, FAATRAF =2 AN R EREDTH D, TR LTV
BIE Ho BOEREICIE, R L7 H2 ZIRAE T ADOHFN O EERRNLETH Y | Pd BelE2 8 U7 BT
DEHTHD, LinL, Pd MEOR 2R M3 ROFRE L 70> TRV . HEHBEOHIKO7ZDIZ Pd A <50 HE K
L3RD B D, KFGSLTIE, /37 VU L8 (PdCu) At EHIER L, @ffiZe Pd &2 AT 2 72 DI
{bZ&fEt L. 12RO Pd & EEREIT 5T U CEAMZRKEZRBEOM B Z B & Lz LIk <5 Tn 5,

H2w R e/ K7 v FIEOMEST) T, ABFE TR LB S Ho RO REFEN R ST
Do BEBHEITIX, MBEIRTHHMWE N RY v FAEEHEH L, KRCTIE, RO ENL RT v 7iEO A RRE
TRZER L, ZHE=y 7L (ND) ZFEROEE, LT PICuBD 1 pm Kl E TOME(L DI 2 ffsr L
BUIEA FFEL TV D, TERELESFIETH SN D PdCu i (20 pm PAL) ([ZHATHED THWRIEAZ EBL L T\ 5,

3% B LA EOMERERMM ] T, F/ZICBR L2 3.7 um, & 5120.2 um £ THEYL L7z PdCu &
ZHLUE Ni SFHADOBEEIRD Hy Fild « BRIERE ORHMFERICOVWTE R ST\ %, B L@ AT, 300°C
FHEC He Bl & Bl B R RN E T 2 DTk LT, 400°C TiE H2 Bl E 13RSI 2 BN BlE Sz,
BT DONEHARL & 43T OFE T, SRR Ni 23 PdCu & £ TR L, PERES LR E L D A D =X A EH BT LT,
300°C FHEDZE L7 IR BRI 2 IE T, Bi%E L 7o G /KBRS BT REEN & i LT EREZ 7R L,
Pd i HH EORIBZR B R Sl T XD, AR TR L7 e/L K7y kL, BRFEORBEFIE LY Bk
FHEMMEEZ TR L, Pd &4fEE & OICH#E(LT5 2 & TE Pd BA KT & S rMREMEZ LI L T 5,

% 4w EEROEERRMANT) TIX, B LIcEEIED Ho B O 217 > 72, FHliZIE 1 pm o PdCu
JEEDOEAEEEZEH Lz, HJEEHTH D nfliX 1 &PE S, He Bl IZ 3517 % PACu R i TO Ha 53 7D
Wi ¥ K OMEEED FUS B RERBEPEIC 72 > TW D Z EMFEwRDIT 6T 5, BEED T L I T L ALE RO R
FREE D Pd BB HAMIC KT LT Ho ik & SRR A bl U7z, BARSIEIIBE RIS LT, RIfRELL EO @ Haif
- SRR Z R L TV D Z E AR IN TV D, RinCTIER L 72 PdCu JEIE X 1.0, 2.2, 3.7 um EDOFE R MERE X
IFIEHE LWEZ R L, PACu R CONEBERHEE THDH Z L HHLNIL TN D,

F5E R AEFM Lz H BE~OIEDIGH | Tik, BIEEEH O INEKBUEKIE O 78 (320°C Z487E)
WCHEHL, A2 —ahkh e UCTHIE Lo KRR E OGO & L CORM 2 E Lz, Blsg L7 EEKHE
B A A L7 7 L — MIEEEWEARC L D He IES AT A ERRE Lic, Fio, HAL Ho BEO B LR
FTZE Pd 823, B U7o/KSBBMIEIITESRTIERE D 1/28 FREE L 705 Z L &R Uiz, T OEM ) &FIH Lok
BHCE Ho BUEITRE U TR L 7o KRG I TN T2 R FRIR S 5 D 2 L B EFEL TV D,

6 = [ifam) T3, FETCRINEHEREME L, KaLOFmAESLN TN D, ThEET DT, K
XTIE, BAZE LIZHTR OB A KRR BB, RO EIEE TER &7z o Pd @B LT 1 pm R OJE A
TOMHBLAFEBTE, Gffi7e Pd MEIOFEREZRIBICHKRTE S Z 2R LTINS, EHIL, ZOHEAED
Hy ZfEkE 2 B 5202 U, BEfFO Pd A& L U BAL7z Ho BmEMEREZ HEEL TV, LLED X ST, AT
ME OREIFEIZ LD RE7Z: Pd GSEERERE L TREY , TOHEKII LY EROTLE LoRBRICHFET L &
IABKREN,

%« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T DT 572, b L<ITTEL 800 #5% 1 FRH L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Hydrogen (Hz) is attracting attention as an alternative energy carrier to fossil fuels to realize a low-carbon society. Hz,
mainly produced by steam reforming, must be separated and purified from other gases to increase its purity. Hz production
using Hz-permeable membranes with palladium (Pd) alloys is a promising technology because it enables continuous gas
separation and purification to a higher purity than the conventional pressure swing adsorption (PSA) method. However, the
challenge for its widespread use is the high material cost of Pd, and thinner membranes are required to reduce the amount of
Pd used. The thickness of Pd alloy membranes produced by the conventional rolling method is limited to 20 pm, and the high
material cost is a disadvantage. In this study, we focused on palladium-copper (PdCu) alloy materials, developed new
composite Hz-permeable membranes to reduce the use of expensive Pd, and investigated the thinning of the PdCu layer. The
main objective was to develop practical Hz-permeable membranes for conventional Pd alloy rolled membranes. For the
membrane development, we used our proprietary reverse build-up method. In this study, each membrane preparation process
of the conventional reverse build-up method was improved, and the composite membrane of the porous nickel (Ni) support
and the thinning of the PdCu membrane down to less than 1 um were established and demonstrated. The thin membranes
showed a significant reduction in the amount of Pd used. The results of this study demonstrate that the developed composite
membranes are a practical material compared to conventional PdCu membrane. It was also shown that the composite
membranes can be applied to Hz production using the output heat of nuclear reactors.
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