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The studies of hydrolytic resistance of inner
surfaces of glass containers for energy drinks
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Abstract

Nowadays, the market of the energy drinks is expanding quite substantially. From the safety point
of view, the contamination of heavy elements and glass composition elements which might be dissolved
by their solution is concerned. The glass with a high hydrolytic resistance property can decrease the
contamination of those elements. The objective of this study was fo improve the hydrolytic resistance of
the energy drink glass containers by means of treating the inner surfaces with 1, 2, 3 and 5% of acetic

acid. Hydrolytic tests were conducted in accordance with 1SO 4802-1. It was found that the hydrolytic
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resistance increased after the acid treating. The treatment condition of 3% of acetic acid for 30 second
resulted in the highest hydrolytic resistance. The treated and un-treated bottles were filled up with citric
acid solution at pH 3.5 (close to the pH of energy drink), kept at room temperature (about 25-27 ‘C) and
20°C for 7, 14,21 and 28 days soaking fime. The leached elements were analyzed by Inductively Coupled
Plasma Mass Spectrometry (ICP-MS). The results showed that the amount of leached heavy metals, i.e. As
Cd Cr Pb Hg Se Sb, and Ca K which were the compositions in glass, were not found. Only leached Na was
found. The resulfs also showed that the contents of leached sodium from the freated and un-treated
bottles were not different at the same storage femperature. However, the amount of leached sodium
element (Na) of the bottles kept at room temperature was higher than those kept at 20 ‘C. The highest
content of leached sodium was found at 21 days soaking time. In summary, the hydrolytic resistance of
glass surfaces for the solution af pH 3.5 was decreased when the femperature and the soaking time were

increased. average firing shrinkage, the standard deviation and the change of the shrinkage with femperature.
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