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Preparation of Electrode Using Ni-PTFE Composite
Plating for Alkaline Fuel Cell
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ABSTRACT

Ni-PTFE composite plated on graphite (C/Ni-PTFE) and PTFE (PTFE/Ni-PTFE) particles were prepared
uniformly by electroless composite plating. The conductivity of C/Ni-PTFE particles was 280 S/m higher
than 95 S/m of PTFE/Ni-PTFE particles at same composite plating condition (Ni:35—~36 wt%, PTFE:8
wt%). The C/Ni-PTFE particles were formed into the C/Ni-PTFE plate using heat treatment at 350°C under
10~1000 kg/cmz. The C/Ni-PTFE plate showed 1) high conductivity of 5.7 x 10* S/m due to the existence
of graphite as conducting aid and the formation of 3-dimensional Ni network 2) good gas diffusion caused
by various pore volumes (0.01~100 ym) in the plate. The plate could be useful for an electrode in an
alkaline fuel cell (AFC). The current density of C/Ni-PTFE electrode indicated 84 mA/em® at 0.3V and it
was 3.0 times higher than that of PTFE/NI-PTFE electrode.

KEY WORDS : Composite plating(3#-3F %), Conductivity(d E%), 3-dimensional network(33-9 74 &
#15), Gas diffusion(7}2= F3H4), Alkaline fuel cel(EZ&E AR HXA])
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Fig. 1 Schematic image from C/Ni-PTFE particle to C/Ni-PTFE
plate by hot-press.
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Fig. 2 Flow chart for the preparation of new C/NI-PTFE electrode.
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Fig. 4 Surface morphology of graphite particle (C/Ni-PTFE) treated by Ni-PTFE composite plating. [(a), (b): BSE image, (c) Ni, (d)

F: mapping image by EPMA]
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Fig. 5 Surface morphology of 40;m PTFE particle (PTFE/Ni-PTFE) treated by Ni-PTFE composite plating. [(8), (b): BSE image, (c)

Ni, (d) F: mapping image by EPMA]
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Fig. 6 SEM micrograph of cross-section of C/Ni-PTFE particle
treated by composite plating.
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Fig. 7 Conductivity vs. Ni content of graphite pérticles treated
by Ni-PTFE composite plating (¢) and Ni plating (D).
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Table 1 Conductivity of graphite and PTFE particles treated
by Ni-PTFE composite plating

Plating content, W% | Conductivity.
Samples ’
Ni PTFE S/m
Graphite (No plating) 0 0 7.6
Graphite 36 8 2.8 x 10°
PTFE (40um) 35 8 9.5 x 10'
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Fig. 8 SEM micrograph of (a) surface and (b), (¢) cross-section and mapping image of (d) Ni and (¢) F by EPMA,

Table 2 Conductivity of graphite and PTFE electrode treated = 2% A ¢33 Nigh38 7HHd = éill*g]_
by Ni-PTFE composite plating 31 o)k 7E Aol 7h AT]E o) ofn] eEsgl
Conductivity, S/m Ni So] HAEA 249 PTFEZ A24 gA4%8 Ni

soi [ repeten | et e | A1 239 A 948 ) 2
direction | direcion | £24g AL A vld), ARy B2 Fde A

Graphite 44 « 10 57 x 10° 36 A ol g sl FrdEds FoBA £& HAx
PTFE (40um) 15 x 10° 19 x 10° 35 o] 8 HA Aoz Angd AT 549
745%%= PTFES] 2% w7 s 33l A%

A5 AEEA50S/m)ETE o 38 & FAE K 57 FAAR] HELET AMHOR 2 $AE
Qod, +94e ERe 49, IAAA 49 BA% ol BYEIFY AAsol g e
(570005/m)7F PTFEY#He] 72 -$-(1900) 2o <F 30 o] 7t & o] o] oo AT AT F24
HAE 2718 AEAS BT ek F 2R A 9 Ni UEHAe) golg W] me Fao) 1
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