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2. Common ion effect

The major acidic degradation products of ethylene glycol have been identified as
oxalic, glycolic and fonnic acids, while for propylene glycol they are oxalic, lactic,
fonnic and acetic acids [4]. These are weak acids which are only partially dissociated
in aqueous solutions. For monobasic acids, their dissociation may be expressed by

(1)

where [HR] is the concentration of the organic acid, [H+] is the concentration of
hydrogen ions, [R-] is the concentration of the organic anions and Ka is the acid
dissociation constant.

Rearranging the equation to

(2)

indicates that the concentration of the hydrogen ion, H+, varies inversely with the
concentration of the organic anion, R -. By the addition of common anions,
therefore, the dissociation of the organic acid can be suppressed. That is, if a soluble
salt containing the common ion, R-, is added to an aqueous glycol solution, the
formation of H+ and a decrease in pH should be suppressed. The effects of common
ions on changes in pH of the glycol solutions were investigated by using those salts
listed in table 1. The common ions added to either the ethylene glycol or propylene
glycol solutions were those corresponding to the anions of the major acidic degrada­
tion products of the respective glycol [4]. In the presence of copper, ethylene glycol
solutions yielded primarily glycolic acid and propylene glycol solutions gave prim­
arily lactic acid. The relative concentrations of the common ions added to the glycol
solutions were based on the concentrations of the degradation products found by the
ion chromatographic analysis of glycol solutions which had been heated for 12 weeks
at 100°C with aeration [4].

Table 1

Common ions added to glycol solutions

Glycol a) Common ions

Ethylene glycol

Propylene glycol

sodium glycolate
sodium fonnate

sodium oxalate

calcium lactate

sodium fonnate

sodium acetate
sodium oxalate

Concentrations of

common ions b) (gjI)

50
5

0.5

25

5
5

0.5

a) 9 moljI aqueous solutions.
b) Concentrations based on volume of aqueous glycol solution.




















