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Fig.2 Raman spectra and their deconvolution of CFs (SO —

S5) treated with different current intensity
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Fig.5 The content of oxygen functional groups

on the CF surface (SO -S5)
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Table 2 Amounts of different elements on the surface of the
CFs before and after electrochemical oxidation in

three different ammonium salts
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Electrochemical surface treatment and surface structure
evolution of polyacrylonitrile-based carbon fibers

LIU Jie WANG ChunHua BAI YanXia LIANG JieYing

(National Research Center of Carbon Fiber Technology, College of Materials Science and Engineering,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; Polyacrylonitrile ( PAN) -based carbon fibers ( CFs) were continuously treated by an electrochemical oxi-
dation method, and field emission scanning electron microscopy ( FESEM) , Raman spectroscopy and X-ray photoe-
lectron spectroscopy ( XPS) were used to characterize the physical and chemical structure of the CF surface. The
effects of NH,HCO,, NH,Cl and (NH,),SO, on the surface chemistry and physical structure of CFs were evalua-
ted, and the presence of a weak surface layer and mechanisms of electrochemical surface treatment of CFs were also
proposed. The results revealed that during the electrochemical treatment, the active oxygen content of the CF sur-
face followed a trapezium trend with a maximum increase of 87. 8% , and the active nitrogen content increased until
saturation, at twice the initial value. The interlaminar shear strength (ILSS) of carbon fiber reinforced plastics
(CFRP) was more sensitive to the presence of nitrogen functional groups than to carboxyl or other oxygen functional
groups. The presence of a divalent anion in the electrolyte resulted in a reduction in the loss of tensile strength of
CFs, and could even give rise to an improvement in tensile strength.

Key words:; polyacrylonitrile-based carbon fibers; electrochemical surface treatment; electrolyte ; mechanical prop-

erties
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