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Table 1 Effect of the content of different elastomer on

the mechanical properties of PP

Bt 34/ PrARGRE/ b/ 2 e R/ A s/

% MPa (kJ/m) MPa MPa
PP 23.7 45.1 38.5 1176.6
10 19.6 60.0 26.9 727.4

NR 20 16. 8 - 21.9 544.2
30 14. 4 - 21.1 525.1

10 18.5 96. 3 20. 8 343.8

EPDM 20 16. 8 - 17.5 296.5
30 14.2 - 13.4 261.3
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Fig. 1 Effect of mass fraction of NR on the tensile

and flexural strength of PP
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Fig. 2 Effect of mass fraction of NR on the elongation

at break and flexural modulus of PP
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Table 2 Effect of the content of CaCO; on the mechanical

properties of the PP/NR/CaCQ; ternary composites

CaCOs Fate  hufhamps/  ShsmpE/ g/
IE % MPa MPa MPa
0 19.6 26.9 727. 4
10 20. 1 27.3 995. 5
15 21.5 27.7 1113.9
20 22.6 27.9 1168.2
25 23.3 28.3 1142.6
30 22.8 27.6 1171.6
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Fig. 4 Effect of mass ratio of CaCO;/NR on the tensile strength

and flexural strength of the PP/NR/CaCOQ; ternary composites
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Mechanical properties and rheological behavior of
polypropylene/natural rubber/calcium carbonate ternary composites

LIU Zhi-tian ,ZHAO Qing ,YOU Feng
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Polypropylene/natural rubber/calcium carbonate ternary composites were prepared by one-pot
and encapsulation methods. The effect of elastomer and calcium carbonate on the mechanical and rheo-
logical properties of ploypropylene was investigated. The mechanical results revealed that the decrease
of mechanical strength of ploypropylene caused by natural rubber is lower than that of ethylene-propyl-
ene-diene rubber. The optimum weight fraction of calcium carbonate content is 25% for ploypropylene/
natural rubber/calcium carbonate ternary composites, the tensile strength and impact strength of terna-
ry composites are highest and the flexural modulus of ploypropylene/natural rubber blends is increased
by 57.1% when the calcium carbonate content is 25%. In addition, the effect of one-pot and encapsula-
tion methods on the mechanical properties of ploypropylene is different. The tensile strength of
ploypropylene/natural rubber/calcium carbonate fabricated by one-pot method is higher compared with
encapsulation method, while encapsulation method has better toughening effect than that of one-pot
method. Finally, the Haake torque rheological measurement indicated the incorporation of nature rub-
ber and calcium carbonate can decrease the equilibrium torque of ploypropylene.

Keywords: one-pot method; encapsulation method; ternary composites; mechanical properties; “core-
shell” composite dispersed phase
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