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ABSTRACT

Since fuel cell coolant (FC coolant) should have
insulating properties for the purpose of electric leakage
prevention, ion-exchange resin is used in the system to
remove ions from the coolant. An antioxidant appropriate
for FC coolant was formulated for the developed coolant,
thereby enhancing oxidation resistance and reducing the
generated ion content. This enabled a 40% reduction in
the amount of ion-exchange resin.
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Fig. 1 lon-exchange resin layout in FC cooling
system
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Fig. 2 Oxidation reaction of ethylene glycol

Table 1 Performance of base materials
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_—>
Good
Basell - . ] ] _
material Specific heat Viscosity Melting point
EG + + +
Water ++ ++ _
Alcohol - + ++
Glycol( _ ) i
(except EG)
Glycol ether - ++ ++
Hydrocarbon - + +
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Absorption ion amount (mol)

Absorption ion amount (mol)

Generation time (Hr) Generation time (Hr)

(a) Glycolic acid (b) Formic acid

Fig. 3 Adsorption ion on ion-exchange resin (glycolic
acid and formic acid)
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Table 2 Performance of antioxidants

-— -+ ++
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Antioxidant I_-ieatl:l lonic
resistance
. #1 ++ lonic
Nitrogen-[J
containing(] #2 ++ lonic
compounds -
#3 ++ lonic
#4 - Non ionic
#5 ++ Non ionic
Hydroxy[ )
compounds #6 + lonic
#7 ++ Non ionic
#8 + lonic
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Fig. 4 Oxidation inhibition mechanism of EG by
antioxidant
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Fig. 5 Oxidation resistance test result
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Fig. 6 Effect of antioxidant concentration for
oxidation resistance
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Fig. 7 Coolant extraction performance for rubber
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Fig. 8 Coolant application performance for rubber
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Fig. 9 Reduction of ion-exchange resin through FC
coolant
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