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Nonr isothermal crystallization kinetics of thermally sprayed
low-density polyethylene/ nano-SiO, composite coating
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Abstract: The nomrisothermal crystallization behavior of pure low-density polyethylene ( LDPE) coating
and LDPE/r SiO2 composite coating prepared by flame spraying was investigated by differential scanning
calorimetry ( DSC) at various cooling rates. The Avrami analysis modified by Jeziorny and Mo models
could describe the nomrisothermal crystallization process of LDPE and LDPE/SiO2 composite coating
successfully. The values of Z. and n increased with increasing cooling rate The values of Z. and n of
composite coatings containing nano SiO2 were higher than those of pure LDPE coating The halftime
values of crystallization showed that the crystallization rate of LDPE/mrSiO2 composite coating was faster
than that of pure LDPE coating at a given cooling rate. Furthermore, it was found that nanoSiO2 in LDPE

coating acted as an effective nucleation agent
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Fig. 2 DSC thermograms of non-isothermal crystallization for LDPE coating and LDPE/n-SiO

composite coating at various cooling rates
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Fig. 4 Plot of X, versus time for crystallization of LDPE coating and LDPE/n-SiO, composite coating
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Fig. 5 Plot of X, versus temperature for crystallization of LDPE coating and LDPE/n-SiO, composite coating
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Table 2 Parameters of coatings during non isothermal
crystallization process

Sample @ Ce* min-! Z. n
LDPE coating 25 Q0 26 2 56
5 Q71 2 46
10 a 97 2 49
15 1 07 2 52
20 1 08 259
LDPE/ 1r SiO; composite coating 25 0 30 2 86
5 a 79 2 74
10 103 275
15 111 273
20 112 2 05
r Si02 n Ze.
, r Si02
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Table 3 Values of a and F (T) for coatings at
various relative crystallinities

Sample X, F(T) a
LDPE coating 02 1 64 1 08
04 1 87 1 09
06 211 1 14
08 2 61 1 07
LDPE/ r SiO; composite 02 1 46 1 10
coating 04 1 68 111
06 1 89 112
08 2 42 Q0 98
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