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Anti-moisture mechanism of calcined dolomite modified by
perfluoroalkylethyl acrylate

LIANG Xiao-bo, LI Ming-zhao, WANG Guo-wei, LIANG Yi-ran, ZHANG Yao-bin, MAO Jia, REN Chuan-xi

(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: 4,4'-Azobis(4-cyanovaleric acid) (ACPA) was anchored onto the surface of calcined dolomite and radical graft
polymerization of perfluoroalkylethyl acrylate (FM) from the modified calcined dolomite through dispersion
polymerization were investigated. The structure, specific surface area, morphology and hydrophobic contact angle of
calcined dolomite surface were characterised by XPS, IR, DSC, TG, SEM, physical absorption and contact angle
measurement, and the reason and mechanism on the decreasing the moisture absorption rate of calcined dolomite after the
modification were studied. The results show that the coupling, anchoring and polymerization reactions happen on the
surface of calcined dolomite. Poly (Perfluoroalkylethyl acrylate) (PFM) is effectively grafted onto calcined dolomite
through the initiation of anchored ACPA during in-situ dispersion polymerization. It shows that the moisture absorption
rate of calcined dolomite decreases with increasing of the mass fraction of FM. When the mass fraction of FM is 7%, The
moisture absorption rate decreases from 1.39% to 0.017% after modification for 1 h. The grafting rate and efficiency of
PFA are 0.5% and 26.6%, respectively. The PFM/calcined dolomite composite particles have a continuous and complete
layer of polymer membrane on the surface, and the thickness is about 8§ nm.

Key words: calcined dolomite; 4,4'-Azobis(4-cyanovaleric acid); perfluoroalkylethyl acrylate; anchor; graft

polymerization; moisture absorption
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Fig. 1 XPS spectra of different calcined dolomites after
modification: (a) CD-1; (b) CD-2; (c) CD-3
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Fig. 3 Infrared spectra of calcined dolomite anchored with

ACPA and calcined dolomite grafted polymerization of FM: (a)
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Fig. 4 DSC curves of calcined dolomite before and after

modification: (a) CD; (b) CD-2; (c) CD-3
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Fig. 6 XPS spectra of element Mg(2p) of calcined dolomite

surface before and after modification: (a) CD; (b) CD-3
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