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Preparation and electrical property study of black shale/HDPE composite

HAN Song', PENG Jinwen', LI Ling’, RONG Beiguo’, LIU Yuanli', DENG Weixing'*

(1. College of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China;
2. Guilin Hongcheng Mining Equipment Manufacture Co., Ltd., Guilin 541000, China;
3. Department of Chemistry and Pharmacy, Guilin Normal College, Guilin 541000, China)

Abstract: To investigate the possibility of using black shale as a filler in the plastic industry, the composition and
morphology of black shale in Guilin area were studied. It was found that black shale has nano layered structure, and was
mainly composed of silica, K-feldspar, and organic carbon. The black shale/HDPE composite were prepared by modifying
black shale with different coupling agents and surfactants, and their mechanical properties, morphology, volume resistivity,
and dielectric constant were studied. The results show that aluminate coupling agent and sodium dodecylbenzene sulfonate
can improve the compatibility between shale and HDPE. When the shale filling amount is 50 phr, the tensile strength, impact
strength, and volume resistivity of black shale/HDPE composite reduce. The tensile strength remains at 23.47 MPa, the
maximum impact strength is 6.39 kJ/m* and the volume resistivity can also be maintained above 10" Q-cm, maintaining
good mechanical properties and insulating properties.
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Fig.1 XRD pattern of black shale
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Tab.1 The tensile strength of black shale/HDPE composite

o P52 /MPa
o ACA+  ACA+ KH560+ KH560+  KH560+
CTAB SDBS CTAB OTAB SDS
5 23.89 24.06 24.01 24.41 24.12
10 23.37 23.96 23.83 23.89 24.02
15 23.35 23.93 23.75 24.13 24.01
20 23.12 23.85 23.59 23.40 23.80
25 23.10 23.85 23.56 23.47 23.72
30 23.04 23.71 23.38 23.30 23.65
35 2291 23.49 23.20 22.62 23.37
40 22.48 23.45 23.18 22.39 23.26
45 22.37 23.16 23.05 22.29 23.07
50 22.16 23.47 23.17 22.39 22.71
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Tab.2 The impact strength of black shale/HDPE composite

i /(kT/m?)
W E/y  ACA+ ACA+  KHS560+  KH560+  KH560+

CTAB  SDBS CTAB OTAB SDS
5 7.20 7.75 5.62 7.02 6.80
10 7.18 7.56 5.68 7.05 7.00
15 6.86 7.43 4.78 6.73 7.02
20 6.80 7.04 5.17 5.99 6.37
25 6.60 6.98 5.23 527 7.13
30 6.40 7.10 5.65 5.18 5.74
35 6.22 6.48 5.60 5.81 6.47
40 5.58 6.25 5.68 5.30 5.15
45 5.34 6.11 5.14 4.88 5.77
50 5.28 6.39 523 475 4.94
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Fig.10 Permittivity of black shale/HDPE composite
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