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Aqueous solutions of ethylene glycol and propylene glycol are cornmon heat transfer fluids for
solar collector systems. Thermal oxidative degradation produces organic acids which, in turn,
generate copper salts through reaction with copper containment systems. Copper (II) salts of the
organic acids which may be generated as the result of the degradation of the ethylene glycol and
propylene glycol were prepared by reacting aqueous solutions of the acids with copper (II)
carbonate. Infrared spectra and X-ray diffraction peak spacings and intensities are presented for
the salts. These spectra may be useful in analyzing the service performance of heat transfer fluids
used in solar collector systems.·

1. Introduction

Aqueous solutions of ethylene glycol or propylene glycol are commonly used as
heat transfer liquids in solar energy collection systems. Solar collectors and conduit
are frequently fabricated from copper. Both ethylene glycol and propylene glycol
are susceptible to thermal and thermal-oxidative reactions which generate organi«
acids. Copper (II) salts of these acids are, in turn, generated through reaction with
copper containment systems.

The organic acids that may be generated in the thermal oxidative degradation of
aqueous ethylene glycol and propylene glycol solutions are listed in table 1 [1-4].
Although there is little information on the composition of acidic degradation
products formed in collector systems under field conditions, a recent laboratory
investigation has identified the acids being formed under limited sets of experimen­
tal conditions [1,2]. These include glycolic, oxalic, formic, and carbonic acids from
the degradation of ethylene glycol, and lactic, acetic,. oxalic, and formic acids from
the degradation of propylene glycol. In systems containing copper metal, the copper
(II) salts of these acids may be formed. For example, in a previous laboratory study
[1], precipitates, which were formed in the thermal oxidative degradation of aqueous
ethylene glycol and propylene glycol solutions in the presence of metallic copper,














