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pressurization of
hydrogen

polymer
electrolyte

Polymer Alkaline water High—temperature
electrolyte water electrolysis steam electrolysis
electrolysis
Overview Electrolyte: Nafion | Electrolyte: KOH Electrolyte:
Electrode: Pt solution, zirconia
supported on conventional Working at 800~
active carbon method 900°C
Efficiency 70~80% 73~76% 75%
(HHV) @1~2A/cm? @0.2A/cm? @1A/cm?
Cost
High cost of
polymer
electrolyte and
platinum electrode
Durability
Problematic Corrosive due to Corrosive due to
conc KOH agq. high—temp
operation
Applicability to
Low strength of possible difficult
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HY—F 2HT 4+ 2e~ > H,
(B24E)

cf [BR %8 K]
FI—E H0  —> 2H* +1/20,+26-
hY—F 2Ht+ 2=~ —> H,
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How the reactions proceed

Cathode
2H*+2e=H,
I_|2
e e
e //\( 4 Electrolyte
-

H+

M
Electric potential

cathode
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http://www.aist.go.jp/fukushima/ja/unit/HyC
aT.html




Polymer electrolyte water electrolysis

Proton-exchange membrane
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7 :I: http://www.kobelco-
?;ﬁ‘ '|Es ﬁ 0)15“ eco.co.jp/product/suisohassei/hhog_seihin.html

KERIEMEKXKREREEESE HHOG : High-purity Hydrogen Oxygen Generator]

& Wt NYATII | WAG - MAERR Q&A

AT BFAT KEY—)\—

H,BOX (1Nm>,h) CL5D./CH5D (5Nm>/h) CL10D (10Nm>/h)

KZFLER(Nm’/h)
K#=Z=EH (MPa) 0.82 0.37 0.82 0.37
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Polymer exchange membrane

FF
{{cﬁcﬁgm_f;-H‘
D X

GF:
F~C-CF,CF;—S05 H*
CF

Perfluorosulfonic acid o _
Schematic illustration

representing hydrophobic/-phylic
domains
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Steam electrolysis

Oxide 1on conductor Proton conductor

Anode Cathode Anode Cathode
2- +
O Hzo HZO H

« O ==
e dle el pemma_le

source source

O,
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Solid electrolyte

Oxide ion conductors: 3
Y-doped ZrO, S
Gd-doped CeO, O W&k

(La,Sr)(Ga,Mg)0O,, etc

YSZ (Yttria-Stabilised Zirconia)
Cubic Fluorite Structure

Proton conductors
Y-doped BaZrO,, etc.

Wikipedia: YSZ
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Fig. 19. Performance of a BCZY-based single cell in both of fuel cell and electrolysis
modes at 600 °C under humid air (2.76% H,0) at the air electrode and humid 48.5% H,
in Ar (2.76% H,0) at the hydrogen electrode with a gas flow rate of 120 ml min-,
respectively with the ASR calculation using the area of the air electrode. 'R



Energy efficiency
IKEHE LKA EAE D LLER

liquid water electrolysis steam electrolysis (600°C)
H+050, Tl H,+0.50, 77 ...............
AH AH
285.8 kJ/mol 237.1 kJ/mol 244.98 kJ/mol 199.7 kJ/mol
(1.48V) —1.23V (1.29V) —1.02V
HHV LHV
| H,0&#)
40.9 kJ/mol
aPAOLG A NN R - B =021V
(Efficiency)=1.48/(1.23+n) (Efficiency)=1.48/(1.02+0.21+n)
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INT A

H2+O.502

AH=285.8 kJ/mol
(1.48 V)

H. 0 (liquid)

liquid water electrolysis

Joule i
el (overpotentials)

237.1 kJ/mol
AG —123V

[ =8

7 VD) KERZE LT
DEHETIToT=

- HLEE:25°C

¢ IgFEME:13V
TiTo71=,
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