Effects of Temperature on CMC-Acid Gel Formation
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We found carboxymethyl cellulose (CMC) forms gel when mixed with acid1. The mechanism of gel formation was elucidated by hydrogen bonds formed between CMC molecules as a result of aggregation owing to replacement of sodium in carboxymethyl group with hydrogen. Any CMC with more degree of etherification (DS) than 0.6 could form gel, however, DS, molar mass2 and concentration of CMC gave effects on gel formation. Species and concentration of acid were important factors to prepare gels. Properties of the formed gels depended on the combination of CMC and acid. Besides, temperature and time of gel formation seem to control the hydrogen bond formation. Generally speaking, number of crosslinking gives effects on mechanical properties of gels3: Small number of crosslinking gives weak gel with high water absorbency and large number of crosslinking provides strong gel with less water absorbency. Too many crosslinkings result in brittle gels. Changing gelling temperature can control number of crosslinking and can provide strong and durable gels. 
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