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Preparation and properties of styrene-ethylene-propylene-styrene copolymer modified
polyethylene matte films
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2. Guizhou Nanomaterials Engineering Center, Guiyang 550014 ,China; 3. Guizhou Tianrunda Technology Co.,Ltd.,Guiyang 550014, China)
Abstract : The blending modification of linear low-density polyethylene (PE-LLD) was carried out by styrene-ethylene-
propylene-styrene copolymer (SEPS) and PE-LLD/SEPS blend matte films were prepared by casting process. The rheological prop-
erties,, melting crystallization behaviors of PE-LLD/SEPS blends and optical and mechanical properties of corresponding films were
tested under different SEPS contents. The results show that the PE-LLD/SEPS blend shows a single melting peak, indicating that the
two components have good compatibility. With the increase of SEPS content, the crystallinity of PE-LLD and the apparent viscosity
of the PE-LLD/SEPS blends gradually decreases, the haze, tensile strength and elongation at break in longitudinal and transverse
direction, anti-puncture strength and dart impact strength of the matte film all gradually increases, while the light transmittance and
glossiness decrease accordingly. When the mass fraction of SEPS is 20%, the haze of the film is 68.56%, the light transmittance is
89.36%, and the glossiness is 6.04 GU, presenting excellent matting characteristics. When the mass fraction of SEPS is 10%—-20%,
the difference in the longitudinal and transverse tensile strength of the film is small, showing good uniformity of the longitudinal and

transverse tensile strength. Scanning electron microscope observations further confirm the significant toughening effect of SEPS on
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PE-LLD. In summary, the matting films prepared from SEPS-modified PE-LLD show excellent comprehensive performances in

mechanical properties, processing performance and matting characteristics, and is expected to be widely used in high-end fast pack-

aging.

Keywords : styrene-ethylene-propylene-styrene copolymer ; polyethylene
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Tab.1 Preparation formula of PE-LLD/SEPS matte film

(mass fraction)
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Materials Samples
I I 1 v \Y
SEPS 0 10 20 30 40
PE-LLD 98 88 78 68 58
168 0.1 0.1 0.1 0.1 0.1
1010 0.05 0.05 0.05 0.05 0.05
SX105 1.8 1.8 1.8 1.8 1.8
CV-A 0.05 0.05 0.05 0.05 0.05
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Fig. 1 Rheological properties of PE-LLD/SEPS blends with different
SEPS contents
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blends with different SEPS contents
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%2 7 [ESEPS & E/ PE-LLD/SEPS 1£B#1H) DSC # H 215
Tab.2 DSC thermodynamic data of PE-LLD/SEPS blends with
different SEPS contents

Samples 7,)°C  T/°C AH/J-g) AH/J-g") X/%

I 123 110 88.6 81.4 30.24
I 122 108 80.5 76.3 27.47
I 121 107 73.2 71.4 24.98
v 119 104 63.4 61.6 21.64
\Y 118 103 56.7 54.8 19.35

Notes: 7, is melting temperature; 7, is crystallization temperature;

AH_ is melting enthalpy; AH_ is crystallization enthalpy;.X_ is crystallinity.
JE(T,) Fn 4k @il B (T) . Bifi %5 SEPS Jii 4t 43 54 iy 1
Jin, PE-LLD/SEPS IR 1) T, % i A1 , 7,328 5 [v)
R TT MRS | 456 2% 2 TP ) 800 | 45 0 %
(X)FF:B SEPS it it - £ 3 2 30 T e ta . 4
SEPS Jit & 43 #5134 1 40% I}, PE-LLD/SEPS :1E 4
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Fig. 3 Optical properties of PE-LLD/SEPS blend films with different
SEPS contents
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Fig. 4 Mechanical Properties of PE-LLD/SEPS blend films with different SEPS contents
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