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Abstract : The effects of carbon black on the electrodes performance and on the structure of the catalyst layer in Raney nickel hydrogen
electrodes for alkaline fuel cells were investigated by using electrochemical and nitrogen adsorption methods. The optimum content of
carbon black in the catalyst layer of Raney nickel hydrogen electrode was 2wt%. The limiting current density was increased by the
addition of carbon black due to the enlargement of gas-liquid interface area. The rate determining step at the limiting current density was
supposed to be a step where hydrogen dissolves at gas-liquid interfaces.
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Fig. 1. Schematic representation of Raney nickel catalyst

layer.
W AR T Qe 2 71FER Asd FoiF U
AN FFE AL 5 Y Aolth &, AREde 7t
z olﬁﬂ %_6“@9] Z2AAG Z‘]@”o] %0—‘ T/f_:‘}l'\’a‘}'}ﬂ E}' 1’]%
zojzg AZE AFud $e B3 A4S AL 5 U8 A
o2 didnt
B dye A3 72 A4S BHon AHEEAS 24
o2 A7te AHREd At AF F2d vlAE 9%E
g Anged Wy 2% AaFEe 0188 TR B
TE Fate] Lolugit

2.1. Al ot

B Ado)A Zujgx 2y 2 (Aldrich Chemical Co., Inc.)
&, 7] BAibE(gas diffusion layer)el AEZE YA 22
(INCO Co., USA)S AHgatich AFA=ZA 60%°] PTFE #
At (Dupont Co., USA)S AHS-8t9la, A8 2+ KOH(Junse
Chemical Co., Ltd)E AHgdtiet ®=8 ZujF9 #74E< 7}
BEAo 2= Vulcan XC-72(Cabot Co., USA)E F7] FlA
A g sted AL

2.2, BjUU $43e| A
2.2.1. &ojEe M=

UV 43 Aee AT W
Z0)9] loading %ol ARE Wik ik
o e %%4aw—@ae-aﬁae;.mmagg;gz@

Q’* Zi?ﬂ% ‘?}7‘] AR 0}7] 4 H iE =3
B 3 oAl A zsbeoF 819, ol g oA
¥ Z0] Joading®el 2F d=2vd® Zv) loading@ol sl

Fste A8 @ A6 %, 1997

CERCEER

oA - EA7]

Thickness of Catalyst Layer [mm]

‘9.0 01 02 03 04 05 06

T T T T M T

Reciprocal Polarization Resistance [S/cn?]

O . ( " 1 1 il 1 "
0 20 40 60 80 100 120

Catalyst Loading [mg-cat./cm2]

Fig. 2. Reciprocal polarization resistances of Raney nickel
hydrogen electrodes as a function of catalyst
loading. Electrolyte :80C, 6 M KOH. PTFE content
of the catalyst layers: 10 wt%
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Fig. 3. Cross sectional diagram of half cell.
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Fig. 4. Polarization curves of Raney nickel hydrogen elec-
trodes as a function of Vulcan XC-72 content. Elec~
trolyte : 80C, 6 M KOH. Ohmic drop was eliminated
by current interruption method.
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Fig. 5. Tafel plots of Raney nickel hydrogen electrodes as a
function of Vulcan XC-72 content. Electrolyte : 80T,
6M KOH. Ohmic drop was eliminated by current
interruption method.
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Table 1. Effect of Carbon Black Addition on Structure of
Raney Nickel Catalyst Layer

BET area |pore volume remarks
(m%g-cat.)| (cc/g-cat)
PTFE content
i . 0.0075
Raney Ni catalyst layer 1.9 0075 8 wid%)
Vulcan XC-72 PTFE content
135.00 0.2230
catalyst laver (30 wt%)
Raney Ni + Vulcan caleulated 465 0.0118
- value ¥ PTFE content
XC-72 catalyst ” (857 wi%)
layer (98 : 9) | measur 350 | 001® U
value

* calculated data = Raney Ni datax0.98 + Vulean XC-72 data X 0.02
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Fig. 10. Schematic diagram of carbon black-added Raney Ni
catalyst layer.
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1. Polarization curves of Raney nickel hydrogen elec-
trode and carbon black added Raney nickel hydro-

gen electrode. Electrolyte : 80C, 6 M KOH. Ohmic
drop was eliminated by current interruption method.
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Table 2. Comparison of Ry, i, and ip of Raney Nickel Elec-
trode with those of 2 wt% Carbon Black-added
Raney Nickel Electrode

Raney Ni 2wt% carbon black-added
electrode Raney Ni electrode
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Table A. Optimum PTFE Contents of Carbon Black~added
Raney Nickel Hydrogen Electrode
(where @ = 008, 8 = 0.30)

carbon content )
wt%)| 0 1 2 25 3
7 0.00 0.01 0.02 0.025 0.03
Opt. PTFE content .
(Wt%) 800 | 829 | 857 872 8.86
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