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The thermal oxidative stability of ethylene glycol was investigated over the temperature range of
100-126°C. Aqueous ethylene glycol solutions were heated in sealed tubes in the presence of
metalIic copper and without metal. Mass spectrometric analysis was used to determine the rates of
O2 consumption and CO2 evolution during heating. Copper had a catalytic effect of the glycol
degradation. It was found that the rate limiting step in the thermal oxidative process was not
related to oxygen consumption, suggesting that the rate limiting step involved the formation of a
free radical which subsequently reacts with 02' The evolution of CO2 continued to occur after total
consumption of the 02' This suggested that the CO2 is evolved from one of the thermal oxidation
products of ethylene glycol.

1. Introduction

Ethylene glycol based heat transfer liquids are commonly used in solar energy
collection systems. As a consequence, the thermal and thermal oxidative stability of
ethylene glycol is of importance since its acidic degradation products cause accel
erated corrosion of metallic containment systems. Although little appears to have
been reported in the literature regarding the thermal stability of ethylene glycol, it is
generally accepted that heating aqueous ethylene glycol solutions in the presence of
oxygen produces a thermal oxidative degradation [1,2]. In previous investigations
[3-5] the thermal oxidative stability of ethylene glycol solutions in the range
75-100°C was a~sessed and the principal products were found to be oxalic, formic,
and glycolic acids. These investigations have also shown that the formation of these
degradation products in the absence of oxygen was negligible. In the present study
the thermal oxidative stability of ethylene glycol at temperatures above the boiling
point was investigated, since glycol-based heat transfer liquids are at times subjected
to such temperatures in service.

2. Experimental

Heavy-walled glass tubes, having volumes of (60.0 ± 0.3) cc were fabricated. 10 cc
volumes of. 50/50 vol% vacuum distilled ethylene glycol/distilled water solutions
were placed in the tubes. In some instances, copper coupons having surface areas of
(15.0 ± 0.3) cm2 were also placed in the tubes. The tubes were then sealed and
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