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Different Surface Treatments of Carbon Fibers and Their Effects on Interfacial Performance of Polytriazole Composite
Cheng Ping, Hu Yanhong, Huang Cheng, Du Lei, Huang Farong
(Key Laboratory for Special Polymer Materials and Related Technology ; School of Material Science and Engineering, East China University of Science
and Technology, Shanghai 200237, China)

Abstract: High temperature treating, nitric acid oxidizing, extracting sizing agent by acetone and ammonia water treating
were adopted to treat surface of carbon fiber (CF), then CF reinforced polytriazole (PTA) composites were prepared by hot-
press molding. Differences of untreated and treated CF were investigated and their effects on interfacial performance of PTA / CF
composites were studied. The results show that single fiber tensile strengths of treated CF decrease differently, contact angle test
shows that the wettability of different treated CF with distilled water and acetone solution of PTA is better than that of untreated CF.
AFM analysis shows that, the surface roughness of acetone extracting treated CF decreases slightly, whereas the surface roughness
increases when CF is treated by other three treatments. XPS spectra reveals that sizing agent on CF is removed mainly by oxidization
with high temperature treatment, acetone extraction treatment is mainly physical process, CF is oxidized by concentrated nitric
acid, and chemical bonding happens between CF and ammonia water. In either case, the polarity of CF increases, which enhances
their hydrogen combination with PTA matrix, as well as to improve the interfacial adhesion of the composite. In the consequent,
comparing with the composite with untreated CF, the interlaminar shear strength of the composites with four treatments above
mentioned improve by 47.0%,36.7%,63.3% and 45.3% respectively, among these, ammonia water treating has moderate condition,
it is easy to operate and is a good treatment method for CF although the treating effect of it is lower than that of acetone extracting.

Keywords: carbon fiber ; polytriazole ; surface treatment ; sizing agent ; hydrogen bond
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