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Table 1 Effect of nano-silica on mechanical properties of NR/PP TPE

msio2

Properties System 1 System 2

0.01 0.02 0.03 004 0.05

H,(Shore A) 72 84 86 86 87 %0 91
R{%) 5.0 18.0 160 17.0 17.0 16.0 13.0
Ts(kN-m~') 18.20 25.20 26.22 31.82 33.24 32.08 35.08
TS,{MPa) 2.13 435 5.76 6.48 6.34 5.60 5.64
Ey(%) 43 65 83 100 133 108 87

Note: myg/ mep = 60/40, Msio, =0.02 (based on meng.p») = 1)

System 1, NR/PP simple blending; System 2, NR/PP TPE
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Tahle 2 Effect of “the spot” grafting and cross-linking on properties of
NR/PP/nano-silica TPE

T MAR/SYDCP)

Properties System 0
B c D E
H . {Shore A) 85 87 87 89 88 93
R(%) 13.0 17.0 17.0 17.0 18.0 17.0
To(kN-m~') 43.35 33.24 36.16 40.30 45.12 43.35
TS, (MPa} B.B3 6.34 8.35 9.45 13.13 12.07
Ey (%) 164 133 105 115 228 175

Note: myg/ mpp = 6040, msio, = 0.03, myawsupce) based on m(nr+pr) =

1; System O was “the spot” grafting and cross-linking NR/PP TPE;
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Fig. 1  Weka softening temperature of different sysiems
NR/PP TPE
1) NR/PP simple blending; 2) NR/PP TPE; 3) NR/PP/
Si0; TPE; 4) “The spot” grafting and cross linking NR/
PP/Si0, TPE
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Fig. 2 Swelling exponential of different systems NR/PP
TPE

1) NR/PP simple blending; 2) NR/PP TPE; 3) NR/PP/
8i0, TPE; 4) “THe spnt” grafting and ecrosslinking NR/
PP/Si0, TPE
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Fig. 3 SEM micrographs of different systems NR/PP TPE
a) NR/PP simple blending; b) NR/PP TPE; c) “The spot” grafting and cross-linking NR/PP/Si0, TPE
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EFFECT OF GRAFTING AND CROSSLINKING ON NANO-SILICA
MODIFIED NR/PP BLENDED THERMOPLASTIC ELASTOMER

LI Zhijun, WEI Fuqing
( Department of Polymer Material Science and Engineering, The South China University of Tropical Agriculture, Danzhou 571737)

Abstract  Dynamic vulcanized NR/PP/nano-silica blended thermoplastic elastomer (TPE)} was prepared. The
effects of the modification of nano-silica and MAH/St/DCP multi-monomer melt grafting and ecross-linking on the
mechanical properties, the resistance to sclvent and resistance to thermal distortion of TPE were investigated . SEM
was used to study the morphology structure of TPE. The results showed that,the MAH/St/DCP multi-monomer melt
grafted and cross-linked TPE had the best mechanical properties, resistance to solvent and resistance to thermal
distortion , when the mass ratio of nano-silica was 0.03 and that of MAH/St/DCP was 0.0375/0.0188/0.00375. The
compatibility and interfacial interaction between NR and PP were increased greatly by thinning the dispersive phase,
improving the dispersion uniformity of NR and enhancing the co-cross-linking of the two phases.The comprehensive
properties of NR/PP TPE were improved obviously .

Key words Natural rubber, Polypropylene, Thermoplastic elastomer, Nano-silica, Grafting and cross-linking



