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Effect of Electrochemical Treatment on Surface

Characters of PAN-Based Carbon Fibers
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Wang Liyong Zhang Yanxia

Abstract PAN-based carbon fibers (TOTO IM600-6K) were electrochemically treated in acidic and salt-like e-
lectrolytic solution at different temperatures. The surface characters of the carbon fibers were characterized by SEM,
XPS, adsorption of methylene blue (MB") and Raman spectra. Experimental results indicated that more functional
groups and deeper grooves generated on the surface of carbon fibers after electrochemical treatment. Variation of elec-
trolytes and temperatures can affect the configuration of specific functional groups, the difference of formed amounts of
hydroxyl and carboxyl groups are 61.38% and 98.59% at most. More acidic functional groups and roughness ap-
peared on the surface of the carbon fibers treated in acidic electrolyte solution, and further, higher solution tempera-
tures were helpful to improve oxidative etching on surface of carbon fibers by active oxygen. Superficial crystallite size
of the treated carbon fibers decreased by 9.75% at most.
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Fig.1 Sketch map of surface treatment equipment
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Fig.2 SEM morphology of untreated and treated carbon fibers
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Tab.1 Weight change of carbon fibers
after surface treatment
WE AR KRR TR R

H ik I
/C /g /g /%
NH,HCO; 40 2.3745 2.3732 0.055
NH, HCO,4 80 2.4851 2.4829 0.089
H; PO, 40 2.5673 2.5657 0.062
H; PO, 80 2.4319 2.4291 0.115
— 5 —
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Tab.2 Content of oxygen-containing functional

groups on carbon fiber surface (C,,)
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R R

/C ¢—C C—OH C=0 COOH/COOR
(RFEHALTE) 85.47 11.11  1.71 1.71
NH,HCO; 40  79.37 13.49  3.97 3.17
H,PO, 40 70.92  17.73  9.22 2.13
NH,HCO; 80 70.42 19.01 6.34 4.23
H, PO, 80  68.02 21.77 6.12 4.08
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Tab.3 Content of oxygen-containing functional groups

on carbon fiber surface (O,,)
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FL i BT Yff ) H—O0—H
CT0 CTOWETOTC k)
(R ALHE) 50.00 47.50 2.50
NH, HCO, 40 60. 61 36.97 2.42
H,PO, 40 9.570 86.96 3.47
NH, HCO, 80 32.69 64.10 3.21
H, PO, 80 19.05 68.03 12.9
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Fig.3  Quantity of carbon fibers adsorbing
MB* versus adsorption time
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Fig.5 Raman spectra of carbon fibers

treated on different conditions
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