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Table 1 Extruder conditions

Speed/(r » min~') t/C
Mixer feeder Tsel Tse2 Tse3 Tsed TseS Teeb Tse7 Tse8
180 190 185 190 195 200 200 200 195 190
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Table 2 Effects of treated/untreated CaCO, on mechanical properties of composites

Tensile strength/ Young’s modulus/ Flexual strength/ Elasic modulus/ Impact strength/

Compound MP: - MPa MPa MPa Jem-Y)
HDPE 15.07 160.22 19.47 535.04 437.1
Nano-CaCO;/HDPE 10.25 291.21 31.64 658.32 320.5
Nano-CaCO; (SA )/HDPE 17. 36 307. 54 32. 80 783.23 564.2
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Table 3 Physical parameters of composites with different OMMT contents

Sample 26/(°) d/nm Tensile strength/ MPa
OMMT 4.35 2.03 -

1% OMMT/HDPE - - 28.32

2% OMMT/HDPE - - 29.12

3% OMMT/HDPE 2.90 3.04 31.10

4% OMMT/HDPE 3.10 2.80 30.08

5% OMMT/HDPE 3.20 2.76 29.12
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Table 4 Performances between HDPE, binary and ternary composites

Compound Tensile strength/  Young's modul Flexual gth/  Elastic modulus/  Impact strfngth/
MPa MPa MPa MPa (Jem')
HDPE 15.07 160. 22 19.47 535.04 437.1
3% OMMT/HDPE ' 31.10 321.00 31.64 771.03 309.4
Nano-CaCO; (SA)/HDPE 17.36 307.54 32.80 783.23 564.2
Nano-CaCO, ( SA) /3% OMMT/HDPE 33.85 645.26 33.85 850.53 556.2
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Preparation' and Properties of
Nano-CaCO, /OMMT/HDPE Ternary Composite

DAI Xin®, SHANG Qing-Kun®* , LI Shi-Chun®, XIU Yan-Hua’,
FENG Xue-Jiao®, FU Gao-Feng®, YAN Rui’
(*Department of Chemistry ,Northeast Normal University ,Changchun 130024 ;
®Changchun Gaoxiang Special Pipes Co. LTD ,Changchun)

Abstract Binary compounds nano-CaCQ,/HDPE, organic montmorillonite ( OMMT )/HDPE énd ternary
composites nano-CaC0,;/OMMT/HDPE were prepared by means of a twin-screw extruder. Stearic acid (SA)
was used to improve the properties of nano-CaCO;. The main mechanical properties of these composites were
investigated. The results show that the impact strength of nano-CaCO; (SA)/HDPE can be increased by
29. 08% via adding treated nano-CaCO,, while the tensile strength of OMMT/HDPE increased by 106. 4% via
adding OMMT than those of HDPE itself. Most of main mechanical properties of ternary composite ( nano-
CaCO,/OMMT/HDPE) have been improved greatly due to the synergistic effect of organic montmorillonite
with nano-CaCO, treated by SA. Its tensile strength, Young's modulus, flexural strength, elastic modulus and
impact strength of the ternary composite were increased by 124.6% , 302.7% , 73.86% , 58.97% and
27.25% over those of HDPE, respectively.

Keywords ternary composite ,nano-CaCO, ,organic montmorillonite, HDPE



