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Preparation of Ni-PTFE Electrode using Nickel Plating
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ABSTRACT

Ni-plated polytetrafluoroethylene(Ni-PTFE) particles(25um, 500¢m) were prepared by using nickel
electroless plating. The Ni content in Ni-PTFE particles increased with increasing the amount of reduction
agent. At about 53 wt% Ni content, 25.m Ni-PTFE particles showed conductivity of 320S/m. The Ni-PTFE
particles were formed into the Ni-PTFE plate using heat treatment at 350C under 10~1000kg/cm’. The
Ni-PTFE plate displayed the high conductivity of 5100S/m due to the formation of 3-dimentional Ni
network. The plate was used as an electrode in an alkaline fuel cell(AFC). In terms of the current density,
the Ni-PTFE electrode having higher Ni content(53 wt%) showed improved performance.

KEY WORDS : Electroless plating(F- A3 = F), Reduction agent(3-9¥#]), Conductivity(H =),
3-dimentional network(3xF 2 U] E ¢} =1), Alkaline fuel cel(&Z2 ¥ A8 HXA])
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Fig. 1 Schematic image of fuel cell structure (a); general cell
type (b); our new cell type.

Hot press

Fig. 2 Schematic image from Ni-PTFE particle to Ni-PTFE
plate by hot-press.
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Fig. 3 Flow chart for the preparation of new Ni-PTFE electrode.
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Fig. 4 Schematic illustration of electro-conductivity measurements.
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Fig. 5 Photograph of Ni-PTFE electrode.
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Fig. 6 Relationship between amount of reducing agent and Ni
contents on 500um PTFE particle.
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Fig. 7 SEM photograph of Ni-PTFE particles containing
various Ni contents (a) 0.6 wt% Ni, (b) 3.8 wt%.

Fig. 8 Surface morphelogy of Ni-PTFE particles containing
various Ni contents (a) 0.6 wt% Ni, (b) 3.8 wt%.
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Fig. 9 Relationship between the amount of reducing agent and
the Ni contents on 25;m PTFE particle.
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Table 1 Conductivity vs. Ni content of 500um and 25um
PTFE particle size

500m Ni-PTFE 25um Ni-PTFE
Ni content Conductivity | Ni content | Conductivity
(wt%) (S/m) (wt%) (S/m)
0.6 2.5 x 10-1 30 35 x 101
2.3 2.8 x 101
45 2.1 x 102
3.5 4.1 x 101
3.8 53 x 101 53 32 x 102
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Fig. 11 SEM micrograph of (a) surface and (b) cross-section
of Ni-PTFE electrode of 45 wt% Ni content with 300 kg/em’
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Table 2 Conductivity of Ni-PTFE electrode
contents

with various Ni

Conductivity (S/m)

Ni content (wt%) Perpendicular to the | Parallel to the
surface direction surface direction
30 25 12 x 10°
45 185 46 x 10°
53 223 5.1 x 10°
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Fig. 12 Plot of I-V curve of Ni-PTFE electrode containing
various Ni content.
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