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Effects of CeS and Co0O-AlQ, on regulation of red/blue light quality and performance of

polyethylene shed film
YANG Kang"*?,ZENG Shu'**,ZHANG Yi"**, WANG Juheng'**,MA Yulong"**,HUANG Xiaoxiao'*"”
(1. Guizhou Nanomaterials Engineering Center, Guiyang 550014,China; 2. Guizhou Institute of Metallurgy and Chemical Engineering, Guiyang
550014, China; 3. Guizhou Tianrunda Technology Co., Ltd. ,Guiyang 550014, China)

Abstract : Red/blue light quality controlled polyethylene (PE) shed film has been an urgent problem in the agricultural film
industry. Cerium red (CeS) and cobalt blue (CoO*AlQO,) were introduced into PE to prepare PE red/blue light shed film by blow
molding process. The testing results of photoelectric fog meter show that CeS and CoO- Al O, have little effect on the light transmit-
tance of PE shed film, but the haze and astigmatism increase. The testing results of fiber optic spectrometer and handheld spectral
illumination meter show that CeS and CoO - Al,O, significantly improve the blue light transmittance of 450-520 nm and the red light
transmittance of 605-700 nm, and when the mass ratio of CeS and CoO-AlQ; is 1:2, the red light transmittance is 39.2%, the blue
light transmittance is 38.1%, and the red/blue light transmittance ratio is 1.03. The testing results of universal tensile testing machine
show that CeS and CoO-AlO, could improve the mechanical properties of PE shed film compared with blank samples, among
which the tensile strength is increased by about 5.5%, the elongation at break is increased by about 16.8%, the right angle tearing
strength is increased by about 3%, and the puncture strength is increased by about 21.8%. The testing results of differential scanning
calorimeter show that the addition of CeS and CoO* Al,O, could improve the oxidation induction period of PE by more than 45 min,
and PE has good heat stability. The above testing results show that the introduction of CeS and CoO -+ Al O, can significantly improve
the astigmatism performance, mechanical properties, thermal aging resistance, red/blue light transmittance and transmittance ratio of
PE shed film. In addition, PE functional shed films with different red/blue quality regulation can be obtained by adjusting the mass
ratio of CeS and CoO+ AlO.,.

Keywords : cerium red ; cobalt blue ; polyethylene shed film ; red/blue light ; light quality regulation ; performance
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Tab.1 Preparation formula of PE red/blue light quality regulation

functional film (mass fraction ratio)

Material I I 1 v \Y
CeS - 0 0.1 0.15 0.2 0.3
CoO-ALO, - 0.3 0.2 0.15 0.1 0
PE wax 1 1 1 1 1
Antioxidants 0.2 0.2 0.2 0.2 0.2 0.2
CaSt 0.1 0.1 0.1 0.1 0.1 0.1
PE 98.7 98.4 98.4 98.4 98.4 98.4
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Tab. 2 Optical properties of PE shed film samples

Sample Transmittance/% Haze/% Astigmatism/%
I 92.1£0.1 18.3+0.1 17.45
I 92.5+0.2 20.1£0.1 18.58
1 92.24+0.1 20.7+0.1 19.09
v 92.3+0.1 20.2+0.1 18.64
\Y 92.24+0.1 20.7+0.1 19.09
VI 92.4+0.2 20.3+0.1 18.76
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Fig. 1  Fiber spectrum of polyethylene shed film sample
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Tab.3 Red/blue transmittance ratio of PE shed film sample

Sample Redness ratio/  Green ratio/  Blue ratio/  Red—blueraio/
% % % %

1 34.6 40.3 25.1 1.38

I 352 22.4 42.4 0.83

1 39.2 22.7 38.1 1.03

v 423 22.2 35.5 1.19

v 46.2 23.7 30.1 1.53

A\ 50.9 233 25.8 1.97
2.3 CeS#»CoO-AlLO, % PE ML ) 52 M 4R 49 % v

CeS 1 CoO+ ALO, %I PE Ml 5t 7 27 1k RE 1 5% i
W4, MFEATHL, PEMIBES ] AGILL 5485155 ,
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0.3% B, TS FAE 15, 1T ~ VISl o
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£l 24 IR TE 2.61% UL F, 5 0 5 R R T
20.51% VU Io R TEHUBM AR+ CeS 1 CoO - ALO,
BI51 5y WE PE 4345k vh , 32 50 J 1A I 58 2 1 )
gRrpry A R AR S BYYIAHT , [R] A BH AR SR 1Y
PR e plifh 2 ke, NG i3S $) PE, 271 PE
BB g 2 et
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Tab.4 Mechanical properties of PE shed film samples

Tensile . Right angle tear Puncture

Sample  strength/ Elongation strength/ strength/
MPa breal/% (N-mm™") (N-mm™)

I 24.6+0.2 856.3+0.5 115.1+0.4 7.8+0.2

Il 25.540.2 999.1+0.6 118.4+0.3 9.5+0.2

I 26.2+0.3 998.7+0.5 119.1+0.4 9.5+0.3

v 263402 1010.2+0.6 118.5+0.4 9.6+0.2

\Y 26.2+0.2 999.7+0.4 118.1+0.3 9.6+0.3

VI 25.9+0.2 998.3+0.5 118.840.4 9.4+0.2
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Fig. 2 Oxidation induction period of polyethylene shed film
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Tab.5 Oxidation induction period of PE shed membrane
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