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ABSTRACT : Gas permesbility of low density polyethylene (LDPE) film containing zeolite powder for CO,, O,
and N, were investigated. Zeolite powders modified by cations or surfactant were compounded with LDPE to
produce 20 wt% masterbatch. After blending the masterbatch with LDPE, zeolite filled films were prepared by
the blown film process. Finally, the composite films containing zeolite loadings of 0, 3, 5, and 10 wt% were
produced. A gas permesbility apparatus based on the variable volume principle was designed to analyze the
characteristics of films. Experiments showed a genera trend that gas permesbilities first decreased and then
increased as the zeolite content was increased. Surfactant modified zeolite showed a better interfacial adhesion
with the matrix, but the film did not show a discernible difference in gas permesbility compared with the other
modified films. The difference of temperature dependences in the gas permesbilities of composite films was

dightly smaller than that of LDPE film.

Keywords : gas permeability, low density polyethylenefilm, zeolite powder, surface modification.
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Figure 1. Apparatus for measurement of gas permeshility by the
variable volume method.
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Figure 2. Particle size distribution of zeolite powder (ds,, dos,
and d,; are surface, cumulative, and volume mean diameters,

respectively).
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Figure 3. SEM micrographs of LDPE/zeolite films: (&) Na" 10%
filmand (b) CTAB 10% film.
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Figure 5. Gas permeability of various types of mixed films de-
pending on zeoliteloading: (8) CO, gas, (b) O, gas, and (c) N, gas.
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Figure 6. Idea sdlectivity of various types of mixed films de-
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Table 1. Activation Energy for Permeation (kJ/mol)

filmtype Ep(CO;) Ep(O;) Ep(Ny) Ep(N,y)-Ex(CO,)
LDPE 14.30 20.06 22.26 7.96
Na' 5% 15.73 18.38 19.86 4.13
CTAB 5% 17.31 19.60 20.60 3.29
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o
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8 N g s
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Figure 8. Ided sdlectivity of some selected films depending on

temperature (grey symbol: P(CO,)/P(N,), white symbol: P(CO,)/

P(O,), black symboal: P(O,)/P(Ny)).
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