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Processing, Characterization and Performance of Modified Calcium
Polyphosphate Prepared by Hydrothermal Method

WANG Chen, LIU Jing, WANG Liang, LU Sixian
(School of Materials Science & Engineering, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: Calcium polyphosphate (CPP) was modified via the Schotton-Baumann acylation reaction using 12-aminododecanoic acid
(12-AA) and acryloyl chloride as main raw materials. The effects of hydrothermal reaction time and 12-AA dosage on the
modification process of CPP were investigated. They were characterized by Fourier infrared spectroscopy, X-ray diffraction and
scanning electron microscopy. The particle size, contact angle and thermal stability of CPP were also determined. The results show
that the yield of CPP-modified increases with increasing the hydrothermal reaction time and 12-AA content. In the acylation process,
the pH value decreases as the reaction time increases until stable (i.e., a weak acidity, pH 6.2). A greater yield (i.e., 56.70%) and the
smaller particle size (i.e., 588.3+£119.7 nm) of modified CPP are obtained when a molar ratio of CPP to 12-AA is 1:3 and the reaction
time is 12 h. The contact angle before and after the modification increases from 2 to 61.41 degrees. Based on the results by
thermogravimetric analysis, the CPP has a good thermal stability with little mass loss at <592.92 C. However, the modified CPP still
has a good thermal stability and shows an obvious mass loss at 426.68-461.66 C.
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Table 1 Yield of product with different reaction time

Reaction
. 8 10 11 12 13 16
time/h

Yield/%  17.10

20.20 23.70 23.10 2580 25.60 24.50

CPP is calcium polyphosphate; 12-AA is aminododecanomic acid.
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Fig. 1 Effect of acylation reaction time on system pH value
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Fig. 8 Contact angles of CPP-unmodified (a) and CPP-

modified (b)
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