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Study on Properties of the LDPE/ Zeolite Molecular Sieves Composite Film
SHEN Huiling, LI Yao

(College of Material Science and Chemical Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: By means of melt blending and extrusion blow molding method, low density polyethylene (LDPE) /zeolite mo-
lecular sieves (ZMS) composite films were prepared, and their mechanical properties, crystallinity and moisture permeabil-
ity were tested. The crystallization performance and non-isothermal crystallization kinetics of the samples were analyzed
with DSC. The results show that when the amount of ZMS increased, the tensile strength and elongation at break of
LDPE/ZMS composite films assumed a little bit increase initially and then decreased. By blending ZMS with LDPE, the
crystallization rate of LDPE increased. The ZMS had an effect on heterogeneous nucleation. With the amount of ZMS being
increased, the capacity of moisture permeability of the composite films increased gradually. By using Jeziorny method
amended with Ozawa equation, the crystallization of the composite films was characterized efficiently.
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Fig.1 Effects of content of ZMS on the tensile properties of
LDPE composite membrane
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Tab.1 Tensile properties of composite film

R i 2H A Fir il 5 /MPa Wi 26 /%
(= 4l LDPE 20.80 202.36
FEih 2 LDPE/ZMS (R 4b B 14.85 216.21
FEdh 3 LDPE/ZMS (ZAH k571 Ak 7)) 15.07 204.42
Fedh 4 LDPE/ZMS (557 Ak 3 15.43 252.39
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Tab.2 Non-isothermal crystallization Kinetic parameters of different composites
R R %/ (*Cmin™") T,/ 'C T,)C AH/(J-g™") S
5 101.1 97.5 125.80 0.10
Feim 1 10 99.6 954 123.80 0.17
20 97.9 92.6 124.00 0.31
5 101.1 97.9 74.88 0.53
FEdh 2 10 99.6 96.3 84.37 1.08
20 97.8 94.3 87.09 1.81
5 100.6 97.0 43.70 0.74
RS 3 10 99.0 95.2 44.12 1.28
20 97.1 92.5 43.47 1.92
5 100.2 96.7 49.51 0.63
FEh 4 10 98.5 94.3 58.30 1.14
20 96.1 91.1 65.31 1.85
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Fz 3 Jeziorny (EIEFH) Ozawa FIESE
Tab.3 Kinetics parameters of Ozawa equation revised by

Jeziorny
IR [ 4%/ (°C-min™) n VA
5 3.38 0.46
K 1 10 3.32 0.80
20 2.85 1.05
5 4.59 0.65
FEdl 2 10 3.53 1.08
20 3.89 1.12
5 4.65 0.78
FEih 3 10 432 1.18
20 3.06 1.26
5 231 0.99
FEh 4 10 2.26 1.16
20 1.31 1.17
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ity of LDPE composite membrane

ATLITTH BO% ZMS CRZEAET) YRt

FAMRREEE H27% By

A MBI RE Sz diton, X EEEH T =4
JRA B, ZMS A Z ALY, ZMS TN
& R R TS LG 2, Ko TREMS & 1 1 FL
BECHIG M, SR Kk, ZMS B AREGgff
MR AE S s34, H ZMS 5 LDPE ff F i
T, SECRRE ) AL R I, BRI PR,
ZMS WA, ZMS 5B 2 0] 28 4o W s orp
IR Z | SRR T LA R AR

¥ ZMS IR 4% 5 A IR FAR R
A ERIAR PR, W HE IR RE , 455 L3k 4.

®4 EQEMERRY

Tab.4 Permeability coefficient of composite film

ke EIREY (10"g-cm/ (cm™s-Pa) )
FEdh 1 0.154 8
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