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2050 fE 7 — AR =2 — b T AOEBUCANT, KEZFLF—OFHRAPMEINLTWS. FAERREZ XL
F—HKDOBEHEANVZAKOBINRCE D7V — kTG 2 FBRKREWED, X FOHEARD 5
A, IKEOMREE L 72 D Ek % I K BIR A AW TC ERUUE RN KX SKBRIEEOMSI N B SN TN D, £20
FCHIRFBIIFHERE L CTEEICTFEL, REKOBMUE SINIKEMDOK 1/3 OFGREL CTHITT 5 2
EnD, ISR TWBAFTERD 1 >ThHs. LirL, RFEAKOBEMSE ST EMEOMIFE LT T
BoT, KILRDOENFIEBAR+5THD.

ARFIE TITIRFE RO BMRUEE GO B L, BIRES T EMRYE (SPE) Eifik % IRFEAKOEMEE
SOSIZE#A T 5 2 & TRERIED =D O @RISR ERIE L, BELUST OEMERF X OSUSHME 2 3 5
ML, FBCICHT eS8 23T 2 L2 HME Lz, ARILLTFO 7 E TR SN 5.
F12E F  KEMBEHTPK SO G EE 2 W - KB REEIC BT 2 FE L i 2R~ £7-, JR#E
K OEMUE IS I1T DEMHI R RE 2 R~ AL SGREEICE > 72 2 E TOMEARZHRIE LT,
NS &Y LITAIEORES & BE R L.

B8 7 =4 U ML W RBEKEMEE KRR OB « SPE BfifE % A 7 JRFK O BMSGE G
B EEERET / — FOIGHFHMI AT - 72, BERALFAT HE TIER L 72 Ni/Ti-mesh 7/ — N3 RFEKERFL
BRIGIZEWIEEZ R L, 2.0 V EBEBMFICIBVT 140 mA cm? OEBMFERBE DT, B Y — AT H 2
IR 100 % THER L., SBIC2BROBMENLEZRAND Z L THIPVRAFE2EDIRCTIRO HED 2L 2E
AEL, KFHIEL L LTO SPE BffIEZ AW T IRFEKEMBISOHFIEE R LTz,

F3E [RIEABMIISITEIT S Ni iBESOERABEORER] : Ni/Ti-mesh 7/ — K OIEME iR O OFE
HIHE % B 52029 5 728 XAFS, XPS & H W 2 RetERk il 2 580 L 7=, 2 OfES, KISRTO Ni/Ti-mesh Z1% 2 i
® Ni(OH), WEICFE L TR Y, BMESEHICIE 2 M2 5 3 i NiOOH fiICBERILFMCERIE S, & 5ICK
JERICIZ 2 ISR D Z ERNE LN E o7z, ZDOFE) S Ni/Ti-mesh 7/ — F_ETORFIBKEMMEIE NIOOH

& Ni(OH): DEALE TR £ B BRALFSIE & BRI LOG TH#ETITT 5 BEC it ZH O 0c Lz
% 4 B [RFEAOBIIEMHELITET 2 KB O : Ni/Ti-mesh 7/ — R & AW RFBAKEMSLGICBIT D
FICHE R LN D720, T=Fy, hFFrru~ 777, BESW 2 E2 G, WEIGEH %
1To72. NaX° CO2 LIFMI NCO™, NO2, NOsy DARMBEHI Sz, T oD 5, Ni/Ti-mesh 7/ — K%
FAW TR FBAKBMSS BT C-N A DBZRIC L D CO2, NCO™ DR & *NH, W5 O R ) 72 BRI X
% N2, NO»y 3 LU NOs DA L CHEIT T 2 B CHEIT L TWD Z &2 60t L.

5 E LT ORI 2 RFBAKERRISROBFE] : Ni/Ti-mesh 7/ — RICBIT D TH - oL

IR BIRFKEMRISOSEDENFLE BIR L, IEREEZIT o7, MIGEE %2 D 5 ER A EM T O OH =k

PR LT ) — FOKEDOBFWETH S Z L 2P 5202 L, KOH BEHEIRMT / — FOMHAVECIIRERN H 5 b

DO, LR FARBMSSICHR L TEROWEEZ RS &2 A L.

% 6 B [VGCF RIMIEMET / — FIZ L 2 PHERFBAREMER ] © PSR FKBEMI@OIENE &AM Z O

BHEOT ) — FBFEEIT o724 %, Ni(OH)KB + VGCF BT / — KR &EEThHHrZ L2 R L. IR

VGCF 7 / — RN OKRD 3 BEFHHR L, OHGIRMENSFELL, FHERM T IRFEKEMUE SR @G

PHERTET VAR LTz,

EITE RIE F2ENLHEEETTTEONIEBREELE LD, KHXERIE L. ABIFECTHL M LR

FKBMFNT BT D RISHERERS VGCF IRINEM T 7 — F D X 5 7R B E ORI X 2 OHAGIRIE DRI 1T

T = AR A A T 2 I B SOS IS RTRE T D, SPE BN OEBOIZDDOT L— 7 Z)—L i

gLz LERS L.
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This doctoral thesis consists of 7 chapters.

Chapter 1: Introduction

Hydrogen has been paid attention as energy source replaced to fossil fuels, thus development of efficient hydrogen
production method has been promised. The electro-reforming reaction of urea aqueous solutions is one of the effective
hydrogen production methods, because this reaction has low theoretical voltage and urea is abundant organic resources. The
purpose of this thesis is to develop efficient reaction system for the electrolysis of urea aqueous solutions.

Chapter 2: The electrolysis of urea aqueous solutions using anion exchange membrane.

Evaluation of various metal anode for the electrolysis of urea aqueous solutions was conducted. In this screening test, Ni/Ti-
mesh anode prepared by electrodeposition method has exhibit high electrocatalytic activity. And it was demonstrated that
this system can be used as the efficient pure hydrogen generator by applying to two compartments cell.

Chapter 3: Activation mechanism of Ni active sites on the electrolysis of urea aqueous solutions.
The active species of Ni/Ti-mesh anode was investigated by spectroscopy methods. These analyses were proposed that the
electrolysis reaction on Ni/Ti-mesh was proceeded by Electrochemical-Chemical mechanism.

Chapter 4: Explication of reaction mechanism on the electrolysis of urea aqueous solutions.
Material and charge balance for the electrolysis of urea aqueous solutions on Ni/Ti-mesh was identified. Reaction steps and
mechanism on Ni/Ti-mesh anode were discussed.

Chapter 5: Development of reaction system for the electrolysis of neutral urea aqueous solutions.

In the electrolysis of urea aqueous solutions at neutral pH condition, it was clarified that the reaction kinetics were
determined by OH™ conductivity and hydrophilic on the electrode. And KOH soak mixed anode showed high activity for
the electrolysis of neutral urea aqueous solutions.

Chapter 6: The electrolysis of neutral urea aqueous solutions using VGCF added mixed anode.
VGCF addition to mixed anode were granted to high durability for the electrolysis of neutral urea aqueous solutions. This
effect is originated from the fiber structure of VGCEF, it is showed important to adjust the electrode structure.

Chapter 7: Summary
These results obtained in Chapter2~6 was summarized.

i FSCEEIT, FI3C 2000 52 L #3300 B 1 ETOMT 5, B LIFEEI 800 FEA 1 EMRH L T IE a0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SR B R LRI —FURTN (T2R2) IZTA Z— Ry MARINET DT, AK A[RERHIPAD N TIERL TTZE0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



