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Table 1 Components and contents of solutions
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3 60 180 5
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Fig.1 SEM micrographs of carbon fibers before and after pretreatment
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Fig.2 XPS spectra of carbon fibers after oxidizing
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Table 2 Functional group analysis of the surface of carbon fibers after oxidization treatment with XPS

Oxidization method e C—OH =0 CcooH

Es (eV) a (%) Ep (eV) a (%) Es (eV) a (%) Ep (eV) a (%)
Air 284.61 60.8 286.30 22.4 287.75 9.3 289.32 7.4
HNO3 284.59 61.0 286.04 31.7 287.94 5.6 288.94 1.6

3.2 $ERA SR E N
3.2.1 i SRR FE IR 5 )

CRRLICNT ) R AR T 2T A A S R P )
S BT P BT 4 R A5 R 12000 AR, P4 A0 24T 2 3 BH AR B
AP 25 5 DA A 2 R AT 4 XoF P 2 £ 4 1 VBB i VR
IR N AT AN REAF 2IBE 2. g « 2RO o)
PSRRI AR L 1R 4y HRE T3 T A B AR IR TR S
5 AR PR A7 I b, FELE AT 40 S ) T )
LR RER BB AL, SRR R R B, 1
Ui 28 T PR A 55 T DA 3 v B A L 2 R B B A AL

B, AT B s A3 R

Bl 3 SIS R R B R AR AL it 28, vl DU 3,
PEEE R HoSO, MBS ST, HE KT B AR AR AL 52 I B 4 .
K| 4(a)}y CuSO, 200 g/L, H,SO, 70 g/L 1% i v e
FFFEM R OB, 3 A (RSN 2 I 7 Bk 4T 4k L Re
BEIE R, ARl i LOAORLOR s 1T 0 £ 4 o P 1 21 4
RIMRMERRIPEZ, AT “B0” 3%, B 4(b)
Jj CuSO,4 60 g/L, H,SO, 180 g/L 48 B 54 2 i Ao
JES, ATUAE Y, AEAARET4E FARErs 20 2, Bty « B
D7,



4 1)

WA R R ER R R PR P T A LA 653

-0.10

-0.08

-0.06

1(A)

-0.04

-0.02

0.00
0.

E(V)
FEl 3 ANV HEV Y BRI £ (BT A3 W1 4R L 7)

Fig.3 The cathodic polarization curves in different
electroplating solutions (as shown in Table 1)
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Fig.4 SEM images of carbon fibers with copper coating obtained in different solutions
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Fig.5 Curves of current versus time under different
controlling voltages
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Fig.6 XRD pattern of copper coating
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Electroplating of Carbon Fibers in Sulfate Acidic Solution

CAO Zhuo-kun, LIU Yi-han, YAO Guang-chun

(School of Material and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: Carbon fibers coated with copper are widely utilized in many fields because of their special properties. In this study, carbon
fibers were pretreated in both air at high temperature and HNOj5 solution, and the surface change of the fibers was detected by X-ray
photoelectron spectroscope (XPS). A simple electroplating technique in a sulfate bath was used. Through changing the concentrations of
H,SO, and CuSO, and adding additive agents of 2-mecaptobenzimidazole, ethylene thiourea, 3,3-Dithiobis-1-propanesulfonic acid
disodium salt, etc., uniform and smooth copper coating was obtained on carbon fibers. And the effects of H,SO, and the additive agents
on the copper coating features were examined. The copper coating was characterized by scanning electron microscope (SEM) and X-ray
diffraction (XRD). The results indicates that uniform and smooth copper coating could be obtained in the solution of CuSO, 60 g/L,
H,S0O, 180 g/L and addition of additive agents.

Key words: carbon fiber; pretreatment; wetting ability; electroplating; copper coating



