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Abstract— The effects of PTFE on the electrode performance and on the structure of the catalyst layer in Raney nickel

hydrogen electrode for alkaline fuel cell were investigated by using electrochemical and nitrogen adsorption methods. This
study showed that the optimum PTFE content in the catalyst layer was 8 wt%, and that the Raney nickel hydrogen electrode
was affected by the mass transfer resistance of hydrogen even in the beginning of polarization. The structural analysis of the
catalyst layer using the electrochemical and nitrogen adsorption methods demonstrated that most entrances of the micropore
were plugged with PTFE. The comparative study on Vulcan XC-72, one of the most used electrode material, showed that

the extent of micropore plugging was a far greater in the Raney nickel than in Vulcan XC-72.
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Fig. 1. Cross sectional diagram of the half cell.
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Fig. 2. Polarization curves of Raney nickel hydrogen electrodes as a

function of PTFE content. Catalyst loadings are as follows.

—@ :20.70 mg-cat/om’  —@ :22.76 mg-cat./cm’

—&- :20.24 mg-cat./cm’ - :21.99 mg-cat./cm®

Electrolyte : 80 °C, 6 M KOH. Ohmic drop eliminated by current

interruption method.
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Fig. 3. Tafel plots of Raney nickel hydrogen electrodes as a function
of PTFE content. Catalyst loadings are as follows.
~@-:20.70 mg-cat./em’  —:22.76 mg-cat./cm’

—A—:20.24 mg-cat./cm”® —W—:21.99 mg-cat./cm’
Electrolyte : 80 °C, 6 M KOH. Ohmic drop eliminated by current
interruption method.
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Table 1. Specific surface area of Raney Ni according to various states
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Fig. 9. Pore size distribution of Raney nickel catalyst and Raney
nickel catalyst layer.

A Fe7E 7R 9 1 A F o 30 A9 71 FES AEEH A
PTFES] i3k mlAl7] ¢ 422 Ao 2e 34 F 72 & 49
=8, PTFEZ} =1 417]3-8 #-9-7ut, PTFEZ} Wl A7189) 175 =
= 2ol Aok Al PTFEZ} 71 A8 <} 30A 9] mlA)7] 3%
A7l wig oleE AR Bolw, wlakx PTFEZ} wlA)7]2e]
75 ol FlAl7IFe] &EE Ao nal),

a2{3L, o] AP 2 3E] Table 1914 R Zojol|4] Zoj
Az uEA e Zhais ehuAe] 71X gl Bl 7|2
]l 718 A5 °F 30 A2 71¢ES] 178 PTFE7} =gty] wjiql
ALz A7k 4 glet. viEe] PTFEZ} Zv) {112 we} AA o
ol Wk o] A2 FAHEE by 8M AF Az ubye
Rdsol & Zlez Hejxic)

3-3. Vulcan XC-722}9| H|@

HIRE fjste] Zui 3 A8 2 71 ge] 2ol BA F9) shq)
Vulcan XC-72& E0§ 3 A2 F ol Wiy} oJux] dolyr] ¢
Al da FAHoR V)9 R 28 dolugic}. PTFE ke 24 3}
22 487 30 wt%E 2-g3lsiti11).

Fig 10e]14] & % 9l5o] 2y} vhatzhx] 2 el Vulcan XC-
727} 7HAL Q) 71 Ee] Sl Az ¥ A 3R aAEglon
2 Z7)% 700 AolA] oF 330 A 02 Fo}Egic}. Vulcan XC-729] 7
+ S Az F vlEsAe] Wiyl glea] dolis] $iske] BET
Ho® Ful3 Az 5] v dAE 245} 0] Table 20l 2h
YA} Ao} vlmsled vehiglot. shella] o1-g3) ule} o] 2l
Ao A4 ZolZ Az F A9 o7} s 2 gl vl g 21%
ko] dgkort, Vulcan XC-729] 79 57.3 %) o} 91-8-& oF 4= 9]
itk ©172 Fig. 119] SEM ARR1E E)4] ot 4= 9150 ehuju)a o)
Ahe vlag #e] wjmels) PTFEZF Zof qlzle] Ewig gof n)4)

HWAHAK KONGHAK Vol. 36, No. 6, December, 1998



838 25 - oA
20 ——
16l Vuican XC-72 /’. _
_ —o— Vulcan XC-72 catalyst layer s

5 (PTFE content : 30 wt%) :

: . '
212t * ]
3 g ‘
oy o
5 i L]

B 8t ! 7
T e +
S ;
0080000g :
0.0 : '
10 100 1000

Pore Diameter [,7\]

Fig. 10. Pore size distribution of carbon black and carbon black cat-
alyst layer.

Table 2. Structural changes of Raney nickel and Vulcan XC-72

BET area Pore volume

(m%/g-cat)  (cc/g-cat.) Remarks
Raney Raney Ni 95.00 0.0600
Ni catalyst
Raney Ni 1.99 0.0075 PTFE content
catalyst layer 8 wt%)
Carbon  Vulcan XC-72 235.60 0.5350
Black  Vulcan XC-72 135.00 0.2230 PTFE content
catalyst layer (30 wt%)
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Fig. 11. SEM images of Raney Ni(top) and Vulcan XC-72(bottom) pow-
der.
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