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Fig.1 Raman spectra of carbon fibers with

different graphite structures
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Table 1 Values of G for different high

temperature treatments

FE AL FR B/ C G
1* 1100 0. 42
2# 1300 0. 54
3* 1500 0. 84
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s5* 2300 3.33
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Fig.2 Relationship between graphite degree

and content ratio of O,C

HEL 1 AT LU Y, B 5 Bk 2T 2 A S5 A AR 3 11 44
AR sp” BRI F A5 R G Wi B AR K iR %
sp R JE T 2R 1Y) D U AR AR/ N AR R 04 AT O
INBIFETG Y G =147 B, D TR EEFF G /NT G Ik
SR A S W AR AR sp® S5 AR i S A H /N T
HILZH AR LT 4E (75 i Ak 27 b B2 Btk 21 24 6 T e
JE B AV E AR 13 AR 22 R G =1. 47 1B EF 4
HZRM 0.C M E AR/ %A S5 AR B
AL A A S VR AR 55

X AN ) A AR AL R (R BIR 2T 4k HEA T 224 W 8
(L AL Ab B 2 AN IR 3 o R BRET 2 A1 BB AL
T o 2R T LA 2 AR AR S i ZE R [R] A HL S
BARRI R,

HE— 2 X B 2T 4E KT O, C TR AN EL Bl HL I
B RE N ARARHEA TR Y, & AN [R) A B AL R B Ak 21
Y Xt B AL AR SO RS, I 4 FiR

XTI AT IR AR %% 3 WAL B A 3 45 SRk 2
JIR , WBRZEA AR AL A BE Al 1 &1 4 AR

M2 2 AT, £ SR AL AR A IR M B 4T 4 (G <
0.54) G W 56K, D ISR EE R T G IR i R W]
HEMABEWATE BERZ, Al sp’
SER B TCE TR IR F 50 H 2| TR ik £F 2 3% 11 1%
e TP B U NN 3 (T BN 2R A 1 - 4a

hitp://www.journal.buct.edu.cn



- 66 - EHAE TR A2 (A ABRAR)

2012 4F

0.30

025 ——0 A/m?
2 ——0.38 A/m?
F ol ——0.57 A/m?
j: ’ ——0.76 A/m?
e 015 ——095 A/m?
(S ——1.14 A/w?
]

010+

0.05

0 05 1.0 15 20 25 30 35
&

K3 OR[RA SR BB 2T Ak 28 vt fb o Ak B S ik
£FYEFTE 0 .C AR 2Bl
Fig.3 Changes in O,C ratio on the surface of carbon fibers
with different graphite structures after electrochemical

treatment
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Fig.4 Changes in O,C ratio on the surface of carbon fibers
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Table 2 Results of fitting Raman spectra of

different graphite structures

) P2 fik/em ! 5 B8/ em ™!
B

D i G I D U G I
1* 1376. 8 1587.7 249. 39 96. 11
2% 1375.3 1588.2 217.20 93. 81
3# 1360. 3 1593.2 129.74 78. 35
4* 1355.5 1587.5 49. 84 49. 65
5* 1355.9 1582.7 34.49 27.87
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Fig.5 Hydroxyl content of carbon fiber surfaces after
different current density treatments
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Table 3 XRD results for carbon fibers with

different graphite structures

EaT 20/(°) 215 9/ rad L,/nm
1" 43. 54 0. 09741 3.13
2" 43.38 0.07179 4.25
3t 43.16 0. 04848 6.29
4* 42.86 0. 02769 10. 99
5t 42.71 0. 02026 15.02
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The character of electrochemically oxidized carbon
fibers with different graphite structures

WANG JianBin LI ZhaoRui WANG XiaoQian ZHANG Jing XU LiangHua

(Key Laboratory of Carbon Fiber and Functional Polymer, Ministry of Education, College of Materials Science and Engineering,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Carbon fibers with different graphite structures were electrochemically oxidized and XPS, Raman spec-
troscopy and XRD were used to study the surface oxidation character and regularity. The changes in surface struc-
ture, which caused different carbon fibers to show different electrochemical oxidation behavior, and the changes in
interlaminar shear strength (ILSS) were also studied. The O, C ratio on the surface of the carbon fibers was found
to increase after electrochemical treatment, but the increase in O, C ratio became less marked as the degree of
graphitization of the carbon fibers increased. For the same current density, the O, C ratio decreased gradually with
increasing degree of graphitization of the carbon fibers, while the number and identity of the surface chemical func-
tional groups and the change in ILSS also varied. Detailed analysis showed that the different carbon structures in
carbon fibers with different degrees of graphitization were responsible for these changes.

Key words: degree of graphitization; electrochemical oxidation; XPS; chemical structure
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