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Table 1 Chemical composition of mineral raw material( % )

(TR e Si0; AlLO; Fea 03 Ca0 MgO K20 Na0O
A A 60. 68 0.51 4.46 26. 89 0.11 0.21
A7 B 99. 50 0.05 0.31 0.07 0.02 0.05
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Table 3 Surface energy of reference liquid

and its interfacial energy with water
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Fig. | Surface energy versus contact angle
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Table 6 Surface energy of mineral fine powders

i ¥ ve! ¥s"

B (mJem %) (mJ*m”~ 2_) (mJ*m” 2_)
A 54.0 53.9 0. 095
B 73. 4 72.0 1.42
C 36.0 26.5 9. 46
D 82.8 57.9 24.90
E 443. 4 434. 1 9.26
H 255.9 241.5 14. 44
Ap 30.27 30.20 0. 068
Aci 13.76 13.73 0. 029
Cpi 12. 00 11.50 0. 500
Ce 31. 66 31. 64 0. 021
Aciem 33.49 33.41 0. 075
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Table 7 Equilibrium work of adhension, cohesive energy, interfacial tension and tension

strength of mineral silicone rubber composites

REVEVREN W.(mJem™?) W (mlem™?) Ve (mJrm™ %) W/ Yo O( M Pa)

A 82.9 64. 0 3.09 26. 8 52.3

B 96.9 64.0 8.97 10. 8 51.3

C 62.0 64.0 6. 05 10.2 49.6

D 92.2 64.0 22. 66 4.1 42.7

L 119.1 64.0 237.00 0.5 12.9

H 179.7 64. 0 108. 20 —~ (1.7 36.0
Apy 62.2 64.0 0.18 347.3 57.0
A 41.9 61.0 3.89 10.8 54. 1
Cpy 39.2 64.0 4.93 7.9 53.5
Can 63. 4 64. 0 0.27 233.2 57.2
Acie mi 65.3 64.0 0.18 365.0 57.6
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Surface Energy of Mineral Fine Powders and Its Influence
on Reinforcing Effect upon Silicone Rubber

Hu Donghong Wu Jihuai Shen Zhen Wei Congrong Zhao Huang
( Institute of Material Physical Chemistry, Huagiao University, Quanzhou 362011}
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Abstract

The surface characteristics of mineral fine powders will affect the reinforcement effect of
mineral {iller upon silicone rubber matrix, and the interfacial interaction between mineral filler
and silicone rubber matrix will be the mechanical properties of silicone rubber filled with miner-
al fine powder. Using double liquid method the authors measured the equilibrium contact angles
of the surface modified and surface_unmodified mineral fine powders of tale, quartz, granular
wollastonite, fibrous wollastonite, kaolinite and ground CaCOj;. According to Fowkes ~ and
Young ‘s theory, the surface energy of the above mineral fine pow ders were calculated. The re-
sults show that surface energies, dispersion components and polar components are different for
different mineral fine pow ders caused by differentce in composition, structure and surface group
for different mineral powders. After surface modification of mineral pow ders, their surface en-
ergy will decrease, and the extent of decrease of surface energy will be affected by kinds and
concentrations of coupling agents. Based on the surface energy, the interfacial tension ( Yg)
and the adhesive work (W,) between mineral fillers and silicone rubber were calculated. Ana
lyzing and comparing W, Ygi and tension strength ( O3) of mineral pow der silicone rubber com-
posite materials reveal that there exists positive correlation between (W,/ ¥g) and ( Gg). In
other words, the larger (W,/ Yg) the composite materials, the stronger the interfacial interac
tion between mineral fillers and silicone rubber matrix, the better the mechanical properties of
composite materials. It is belived that the rule is suitable not only to unmodified and modified
mineral powders in silicone rubber matrix but also to other rubber matrix. The paper has also

made a deepgoing theoretical and experimantal analysis of this rule.



