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Study on Chemical Grafting of Methyl Methacrylate on Carbon Fiber

LIN Guo-liang, ZHENG Yu-ying

(College of Chemistry, Fuzhou University, Fuzhou 350116, China)

ABSTRACT : Objective To improve the bonding ability between carbon fiber and matrix resin. Methods The surface of carbon fi-
ber was modified by chemical grafting of PMMA. First, mixed acids of nitric acid and sulfuric acid were used to pretreat the carbon
fiber, leading to the formation of reactive functional groups on the surface, and then benzoyl peroxide (BPO) was used as the initi-
ator and methyl methacrylate (MMA) as the monomers to realize polymerization by the suspension method. The carbon fiber sam-
ples before and after treatment were characterized by FT-IR, TG, SEM and XPS analyses. Results Streching vibration characteristic
peaks of carbonyl groups appeared at 1775.28 ¢m™" in the infrared spectra of grafted carbon fiber. The thermal weight loss rate was
6.08% after grafting, which was about 5% more than those of untreated sample and mixed acid treated samples. The surface mor-
phology showed that PMMA existed in local regions on the surface of the carbon fiber. XPS result revealed that there were more ox-
ygen containing groups on the surface of carbon fiber after chemical grafting. Conclusion The method enabled MMA polymerization

on the surface of carbon fiber, in the form of grafting chemical bond on the surface of carbon fiber.
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Fig.2 TG curves of carbon fiber before and after treatment
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Tab.1 XPS analysis of surface functional group content in CF before and after treatment

The content of surface oxygen-contained functional groups of CF/%

cx c—C C—OH C=0 COOH/COOR
Untreated 99.82 0.01 0.01 0.16
Treated with mixed acid 98.73 0.29 0.23 0.75
Grafted with MMA 92.13 3.64 2.61 1.62
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