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Aqueous ethylene glycol and propylene glycol solutions are the principal antifrcczcs used as heat
transfer fluids in flat-plate solar collector systems. Acidic degradation produces formed in the
thermal oxidation of these solutions have been analyzed using ion chromatography (IC) and the
ion-chromatography exclusion (ICE) method of analysis. The primary acidic degradation product
found in the case of ethylene glycol solutions was glycolic acid. Propylene glycol solutions yielded
mainly lactic acid. The presence of metallic copper significantly increased the amount of degrada
tion products over that produced in the absence of metal. Solutions heated in the presence of
metallic aluminum were only slightly more degraded than those heated without metal, but
contained relatively large amounts of formic acid. Only traces of formic acid were observed when
the glycol solutions were heated in the absence of metal or in the presence of metallic copper.

I, Introduction

Glycol-based aqueous antifreeze solutions have been estimated to be the most
common type of heat transfer fluids for flat-plate solar collectors, accounting for
approximately 36% of the fluids used [1]. Ethylene glycol accounted for slightly more
than one half of this total, while propylene glycol comprised the remainder.
Although the glycol;;'basedheat transfer fluids· havesatisfact<>ry physical prop~rties,
they are susceptible to thermo-oxidative degradation reactions which produce organic
acids. These degradation products accelerate corrosion of metallic collector systems,
particularly if the glycol solutions are not properly formulated for corrosion inhibi
tion, or if the inhibitors are consumed before the fluid is re-inhibited or replaced.
Because of the serious consequences which may result from increased collector
system corrosion, the effect of the thermal oxidation of glycol-based antifreezes on
the corrosion rates of metallic components in collector systems has received consid
erable attention [1-9]. The increase in corrosion rates has been attributed to the
formation of acidic degradation products which is accompanied by a decrease in the

'! pH of the antifreeze solution [5].
Little information has been reported on. the type of the acidic degradation

products in the solar fluids [10] or their rates of formation under ~pecific operating
conditions. Most of the information concerning glycpl degradation comes from the
automotive coolant industry. Diegle et a1.[5] have indicated that the experience with
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