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2 Proton Exchange Membrane Fuel Cell
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Resin Filler Fiber
Poly(Viny lidene fluoride) Carbon/graphite particles
Poly(Viny lidene fluoride) Carbon/graphite particles Carbon/graphite fibers
Polypropylene Carbon black, graphite powder

Mixture of epoxy resin and amine ]
Graphite powder

hardener
Phenyl-aldehyde resin or novolac Graphite powder Graphite fibers
Phenyl-aldehyde resin or novolac Coke-graphite particles
. . . . Cellulose fibers( not rayon and
Reichhold 24-655 phenolic resin Graphite powder
cellulose acetate)
. . . Cellulose fibers( not rayon and
Phenol resin or furan resin Graphite powder
cellulose acetate)
Phenolic resin Carbon fiber (PAN-based)
. . Cotton flack( graphite/carbon,
Vinyl ester Graphite powder
glass, cotton & polymers)
Vinyl ester Graphite powder
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Abstract

The study examined the effect of establishing titanium nitride on titanium grade 2
properties with sputtering operations, used in bipolar plate of polymer fuel cells. For this
purpose, coating was conducted by using pure titanium in high purity argon gas
atmosphere. Titanium nitride coating was created on substrate in different thickness,
200nm, 350nm and 500nm respectively at the time of 120, 150 and 180 minutes. During
the coating process, Argon and Oxygen gases was flowing in ratio on 12 to 1. Different
phases in coating layer were identified using XRD analysis and the corrosion resistance
of the samples was investigated by polarization analyses in a half-molar solution of H,SO4
and HF. The XRD results showed that all three samples are containing titanium nitride
phase. The cross section SEM results showed that titanium nitride layer with good
adhesion is formed on titanium substrate and interaction between nitrogen in chamber
resulted in the formation of a zone of penetration in the joint with good adhesion. By
increasing the time of coating, thickness increases. The EDS results showed the coating
was created with equal proportions of nitrogen and titanium. Corrosion resistance tests
showed nitride coating increase corrosion resistance also increasing the thickness of
samples from 200nm to 500nm increases the corrosion resistance, so that the corrosion
current density was reduced from 6/29uA/cm? for uncoated sample to 1/83puA/cm? for
500nm coated sample. To obtain the optimal parameters in fuel cell production, the ICR
tests were performed on samples at different pressures between the samples and devices.
Contact resistance decreased with increasing thickness of the coating applied on samples
from 62mQ.cm? in 200nm coated sample to 33mQ.cm? in 500nm coated sample. This is
due to better conductivity on coated sample without titanium oxide layer.

Keywords: fuel cell, bipolar plates, sputtering, titanium nitride coating, ICR, corrosion
resistance.
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