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Fig. 1 Schematic diagram of fabrication procedure of the PVC/NBR-UFPR binary composites
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Fig. 2 Schematic diagram of fabrication procedure of the PVC/NBR-UFPR/nano-sized CaCO; ternary nanocomposites
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Fig. 3 TGA curves of PVC and PVC/NBR-UFPR composites
PVC/NBR
2.2 PVC/NBR-UFPR PVC PVC
1 PVC/NBR-UFPR T,. 1 PVC-2 90nm
PVC-1 PVC-2  PVC-3 T, PVC-1 150 nm 3.3C
PVC 32% 48%  103% T, NBR-UFPR
pPVC 4.9C 8.2°C 3.7C. pVC T,
Table 1  Properties of PVC and PVC/NBR-UFPR binary composites PVC-2 NBR
Particle size 33% T, PVC-3 NBR 26%
f NBR-UFPR Notched Tensile  Elongation Class
© impact & transition 4.5 OC NBR NBR-UFPR
nm strength strength at break temperature
acrylonitrile K/ MPa % p°C PVC PVC
content T,  .PVC2 PVC-1
Neat PVC — 3.1 41.7 144 77.5
PVC1 150 3% 4.1 43.1 208 82.4 PVC-3 NBR  PVC
PVC-2 90 33% 4.6 44.2 216 85.7 PVC
PVC-3 70 26% 6.3 39.8 136 81.2

Fig. 4 TEM images of a PVC-1
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Fig. 5 TEM micrograph of rigid PVC/P-248/NCC  ternary
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40 nm CaCO3 Black spheres were the NBR-UFPRs P-248  The smaller cube
PVC . 2 PVC/ particles were the nano-CaCO; particles.

Table 2 Properties of PVC/NBR-UFPR/NCC ternary composites

Onset decomposition Glass transition Notched impact Tensile strength Elongation at
temperature in air °C temperature °C strength  kJ/m? MPa break %
Neat PVC 150 77.5 3.1 41.7 144
PVC/P-248/NCC  100/8/5 165 88.5 5.2 41.0 212
PVC/P-26/NCC  100/8/5 168 86.2 7.8 40.4 155
1 2 pPVvC CaCO; pvC
pPVC PVC/P-248/NCC PVC/P-26/NCC
PVC T, PVC-1 PVC-3
NCC PVC 6C. PVC
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EFFECT OF ULTRAFINE VULCANIZED POWDERED NITRILE
RUBBER ON THE PROPERTIES OF PVC

WANG Qingguo' > ZHANG Xiaohong® GUI Hua' > DONG Weifu' > LAI Jinmei’
GAO Jianming® SONG Zhihai® QIAO Jinliang’
' College of Materials Science and Engineering  Beijing University of Chemical Technology — Beijing 100029
2 SINOPEC Beijing Research Institute of Chemical Industry  Beijing 100013

Abstract Several PVC/ultrafine vulcanized powdered nitrile rubber NBR-UFPR  binary composites and PVC/NBR-
UFPR/nano-CaCO; ternary composites were prepared. TEM images showed that three kinds of NBR-UFPRs P-248

about 150 nm 33%AN P-6387 about 90 nm 33%AN and P-26 about 70 nm 26% AN were dispersed well in
PVC matrix. Those NBR-UFPRs can increase the toughness heat resistance and thermal stability of PVC/NBR-UFPR
binary composites simultaneously . At the same time it was found that the addition of CaCO; nanoparticles 40 nm can
further increase the toughness heat resistance and thermal stability of PVC/NBR-UFPR/nano-CaCO; ternary
composites and TEM images showed that the distance between two particles PVC ligament thickness become
shorter. It was discussed why the toughness heat resistance and thermal stability of PVC composites can be improved
simultaneously .

Key words PVC UFPR Thermal stability Glass transition temperature Toughness





