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Study on the properties of PVC composites filled with titanate
coupling agent modified heavy calcium carbonate

LI Kaiwen' ,LI Linfu' ,PENG Guiming' ,PENG Jianrong' ,ZHANG Yuman',ZHOU Qinghan’

(1.Sichuan Yishin New Material Co.,LTD,Ya’ an 625408, China;2.Southwest Minzu University , Chengdu 610207, China)

Abstract ; In order to obtain a polyvinyl chloride (PVC) composite filled with modified heavy calcium carbonate ,which has good
mechanical and processing properties , the surface of ultrafine ground calcium carbonate was modified by titanate coupling agent.
PVC/CaCO, composites were prepared by adding different amounts of titanate coupling agent modified calcium carbonate and
PVC resin according to a certain formula.The effects of different amounts of titanate on the oil absorption value, coating degree,
activation degree and rheological properties of modified calcium carbonate were studied.The tensile properties and impact resist-
ance of the composites were tested.The results showed that with addition of 2.0% titanate , the modification time of high-speed
mixer at 100 °C was 10 minutes,the minimum oil absorption value of modified calcium carbonate was 10.6 g/100 g, the activa-
tion degree was up to 97.70% ,and the best processing thermal stability time of its rheological properties was up to 11 minutes
and 29 seconds.The elongation at break of PVC composites filled with 2.0% titanate modified calcium carbonate was up to
105.9% ,and the impact strength was up to 4.46 kJ/m*.The mechanical properties of this composites were the best.Based on the
titanate modified calcium carbonate filling technology, the mechanical properties of PVC composites were successfully opti-

mized ,which could effectively improve the toughness,impact resistance and durability in harsh environments of PVC products
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such as doors and windows, pipes and plates,and could significantly improve the service life,reliability and overall economy of

the products.

Keywords : calcium carbonate ;titanate coupling agent ; polyvinyl chloride ; physical property ; mechanical property
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Fig.1 Distribution line chart of particle sizes of

modified calcium carbonate
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Fig.2 Diagram of the thermal weight loss ( coating degree ) of

modified calcium carbonate
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Fig.3  The line chart of oil absorption value of

modified calcium carbonate
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Fig.4 Diagram of activation degree of modified calcium carbonate
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Table 3  The plasticizing time, plasticizing torque and thermal
stability time of calcium carbonate modified

by different amounts of titanate coupling agent

KR AR AL EE I ]
I/ % /(N-m) /(min;s) /(min;s)
0.0% 26.87 0042 10:15
0.5% 27.16 00:40 11:19
1.0% 28.08 0034 11:05
1.5% 27.49 0032 11:28
2.0% 26.75 00:36 11:29
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Fig.5 Superposition diagram of rheological property curves of PVC system filled with calcium carbonate modified
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Fig.6 Diagram of the mechanical properties of PVC system filled

with modified calcium carbonate
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filled with modified calcium carbonate
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