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1l [s}

(methanol oxidation)& AF&3te] 3 compartment H-cellS TFEsle] 4 A w25 FE ST

1. 48 29
1) 3 compartments cell®] 4]
3 compartments celle H-cell2 o] &3t FHEYCH, & 2(a) ¥ = 33 #o] 1) 2FAa EJA(0RR) A=, 2)

844 Absl WHS(U0R) E& dghe Absl WHS-(MOR) A=, 3) 4 WAHER) =S 7+ A2 (compartment )l

DA Az 2y A=, 2)W A= )W HF Abolol FAASO anion exchange membraneZ

9 S B A3 AF)S Pt meshS AFRSIQTH. 2) 845 Alsl e HFo
3} HhE-S 9%k AFo2= PtRu/C FlE AT, 2} cellol] AdA=Z+= 1 M KOH
825 As 9kS A= 0.3 M Urea/1 M KOH Hal2S, weke A3} kg A Zo)
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2) 32 T4

T 2(a)9t 2 32E A8 et 2) a4 Absk wkg A2 power supply (+) M=ol 3) 4 @A A
2 A 3 A (power supply) el (=) AFel] AAHUATE. AuHA Y 1) 4ta A A5 A o] &3}
o 3) A& HA HF/AY FF AA9 (-) A AAHA2H 10 M ohme] A3 B vhe]e =g Al 34
atolTt.

3) 4 WA wE A

3 compartments cellol A% potentiostats Y F5 X (power supply) = ©]83t AF & AYS 54
a3itk. Working @3‘8 UOR T MOR Whgol A5 om, counter9t reference A= HER Aol A4 =)
E‘r. Rﬁﬂ 21101—5 T &ste] , mA FE 0.2 mA/s®] R scan st e WEE

2. 43 23
1) 244 A3t g THE 53 4 YA
4a)= & 2()9 32 FAHe=E 337} 7+o] 3 compartment H-cellS A X3k A4 A3l WES-(U0R) S

(on-set potential)®] 1.4 VolalollA AlZstar )
Al F7Vekal k. HERS fsh /Al At 2 HA Aol AF7hA] 8 a5-7As x| odlA HERS $I8) 2
5 T HAAGE /AL U

2 Eaje] AdelA AN FH A4S S A& A HER W-go] gfd A WA NS G wgow ALgw
el o249 1,23 1 BT} oAl W olf Rl FHE B4 ALE 0,338 V ol A% WRS FE A
= Ni Zul7k UORel thake] @4 ZH= 4bsh Ni(Ni oxide)ol H17] S18lME 1.4 V ol4be] & Agte] BRa]

9l Ao Az,

2) MEE b3 Mg FHE B £ AL

Z 4(b)E = 2(a)Y 32 FAoR & 37 Zo] 3 compartment H-cellS Axd & Webg Ag} WS- (MOR) &
S HEg-o® She] HER WHES AY 8 AYAFHOR S ARE HAFa 9l

o

N

HEROl thdt 7§A] A <t(on-set potential)o] 0.35 VoldlollA AZsla glom AF7F Z7SFE %27] Aol
0.077 V] HAZS 71 & thA] ZE71ska Q). 0.077 V= HES A3} dk-g9o] d9etA 1 (thermodynamic
potential)Ql 0.04 Vol 38 oz AB8AA-FAF slo]lna= A xEoA A8AX7} FANE 987
oz AAS MRS 4 HA whEo s vkgom ARRSIE wol ol2gk AN FHEIt AFE =S )
= As 4 T U Uﬂ He Absh kS-S o AbsE W o w dho] A2 URA] A HA Ak AS7bA HER
S 9t BaE wWeke-4-d 3 (methanol-water electrolysis) A%t 5 74 ©& S yephd),

el P B wye, ¥ o] &3 sl&Rokl B4 AN sk AelA QolH B wyel A%
A Mol e AAUIA o1d A AR, W] Asshuz AEd Axed BN AL o
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Hybrid water . | i Water electrolysis
electrolyzer Fuel Cell ™.
; ; Hydrogen evolution
Oxygen reduction Shared reaction : )
A SR — reaction (HER; reduction
reaction (ORR) (oxidation reaction) Feaction)
Acid 6H* + 3/20;, + 6e- = | CH;OH + H,0 = 6H* + .
(Methanol) | 3H.0 LCh. b =4 et g
. . CO(NHa); + 60H- >
a‘j‘;:g;‘e Ui + 1l 12 N S0+ COpe | 2H0 + 2> Hy + 20K
=
Alkaline 3/20; + 3H,0 + 6e- 2 | CH;0H + 60H- 2 CO, ) .
(Methanol) | 60H- + 5H;0 + 6e- 20 ke Dyt
EH2
(a 3 compartment cell (b) 3 compartment cell
or hybrid water electrolysis without insulator for hybrid water electrolysis with insulator
Insulator
0; + H,0 H,0 0, +H,0
1/20,+H,0+2¢ >

+2e > H,+ 20H

p———

H;

Urea oxidation
or Methanol oxidation

1/20,+ H,0+ 2e > 20H_)

Urea oxidation
or Methanol oxidation

_10_

6H,0; +6¢° 3 3ty + 60H

SIHES

10-2025-0004417
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