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Performance evaluation and theoretical study of carboxylic

polymers with low molecular weight as scale inhibitors
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Abstract: In this work, polyacrylic acid(PAA) and polyepoxysuccinic acid (PESA) with low molecular weight were
investigated as inhibitors for CaCO, scale through static experiment and dispersion test. The relationship between
carboxylic molecular structure and inhibitory effect was further studied by quantum chemical calculations and mo-
lecular dynamics simulations. The results indicated those two carboxylic polymers inhibited the normal growth of
scale crystal and induced its distortion, and the (104) and (110) surface of calcite crystal were mainly affected.
Compared with PESA, PAA has more carboxylic group and negative charge, which made the binding energy with
Ca’ stronger and provided it the better inhibiting efficiency. Moreover, the inhibitory ability of PAA was affected
more than that of PESA by temperature.
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Fig. 5 Fluctuations of energy and temperature during molecular simulations
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Fig. 6 The original and balanced structures of

scale inhibitor molecules on calcite surface
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