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Effect on Coupling Agent Adsorption of Basalt Fiber With Acid Treatment

Li Weina Shen Shijie Zhang Li
(College of Material Science and Technology, Beijing Forestry University, Beijing 100083)

Abstract We studied the effect of acid etching on basalt fiber surface. We designed three factors ( concentra-
tion of hydrochloric acid, etching time of hydrochloric acid and concentration of coupling agent) to finish this work.
The chemical changes (function groups and chemical elements containing C,0,Si,Zr)on basalt fibers were analysised
by FTIR and XPS. It is concluded that concentration of hydrochloric acid affected the coupling agent adsorption more
than etching time and coupling agent concentration. With the increasement of hydrochloric acid concentration, the ad-
sorption quantity on fiber surface increased first and decreased then. And we also found that zircon aluminates cou-
pling agent absorption increased with the hydrochloric acid treatment time and coupling agent concentration. When hy-
drochloric acid treatment time is 1.5 h and zircon aluminates coupling agents concentration was 3wi% , the values of
Zr/Si reached the maximum respectively.
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Tab.1 BF surface modification orthogonal pilot program

. EIN7Y LS bR b BRI

/mol - L! i f)/h W/ wt%
1# 1 0.5 1
2* 1 1.0 2
3* 1 1.5 3
4* 2 0.5 2
s5* 2 1.0 3
6" 2 1.5 1
7t 3 0.5 3
8" 3 1.0 1
ot 3 1.5 2
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Fig.1 FTIR spectra of the TL-2 aluminum
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Fig.2 FTIR spectra of the basalt fiber
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Tab.2 Elemental surface composition
of basalt fibers determined by XPS

e TLEUIE /% s
Cls 0ls Si2p Z3d
1 70.35 23.88 6.73 1.62 0.505
2% 73.45 21.98 3.21 1.30 0.793
3# 74.24 20.59 1.64 1.20 1.429
4# 65. 68 26.71 0.84 1.35 0.260
5% 73.81 20. 66 5.19 1.27 0. 882
6" 61.32 30. 14 1.44 1.02 0.098
7* 73.94 20. 64 10. 43 1.77 1.526
8 71.80 22.06 1.16 1.17 0. 646
of 68. 44 26.43 1.81 2.15 1.972
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Tab.3 Orthogonal experiments of Zr /Si analysis of variance
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Tab.4 XPS analysis date of Cls on basalt fiber surface

J CIBA2R0eV) C2(285.054eV) (3(286.102ey) HEBBTeV)
%  CCH% C-OW% 0-C-0/% O%%g4%%
1* 30.59 39.74 26.20 8.670
2 28.37 37.83 22.58 11.22
3# 24.36 34.31 28.62 12.70
4% 26.75 36.51 26. 44 10.31
5* 23.51 31.88 33.10 11.51
6* 25.50 35.85 30.76 7.890
7* 22.80 37.20 30. 69 9.310
8* 25.31 37.88 27.95 8. 860
9* 18.57 29.82 32.85 18.77
10* 24.95 38.79 36.25 -
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