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XPS analysis of nickel layers on carbon fibers
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Abstract: Nickel coated carbon fibers were prepared by electroplating method. The chemical ingredients, chemical states
of various elements and their variation with the depth of the coating were studied by using X-ray photoelectron
spectroscopy (XPS). The results indicate that the nickel on the surface of the layers is oxidized into NiO. The
intermediate layers are composed of pure nickel, meanwhile absorbing a spot of O,. At the interface between the coatings
and carbon fibers, the nickel-carbon-oxygen bonds form, which provides the powerful binding force between nickel

layers and carbon fibers. Based on the XPS analysis of the nickel layers, the deposition process of nickel on carbon fibers

was discussed.

Key words: carbon fibers; nickel layers; XPS analysis; binding energy

BRETUER LR . OB L TR DT . R ik
TR 498 P A5 — ZR AL R AP A T 1 DAy BE AL P 489 53 44
R T4 AL B AT A 7 72 NALR A i LA
e BAVERIBL.  F e (K LR RS LA B s 25
it TRy A R AT T2 &R TR A
AR R BT U R IR A BEAT Rt By 1 LA
P AL, BRAL, BT DA AT 4 L R A
BHEERAE BRI 7 0 A R A
B WSHE M I A5 . Horp i A A B A
JEAR S VA& TR AR ) TS A P AR A, e —
LRIV NITB IO Rr

HEE&WE: EEARFAIESTE S E B H (50834001)
IS BHE: 2010-05-23; f&ITHHEA: 2010-06-21

XSG HL T R (XPS) AL i & 5t P 2
HLF &5 5 BESRHE SR i P T35 0 3% (R R 6, ORIl L
B & & REIIAL 22 A0 A% 4R B T R M S22 A Bl i A7
PEAN R 7455 (R, AL, mlds g 2 v 7 4
FREAALIN T, AT RMFIRE IR, L
A AN F BEAH L, XPS SIS TR 2 A8 )2 13
AT SR XPS A HERBR AT HEIEAT 00T, ALRES
R AR A= N T AAAEIRAL 2 T 3R 5 SRR
I RE S W B2 B ET 4 S m] R S5 A i oL, AR T
RN T IRBRAERRET AR (TR R . DAL, ASSCAERE
SR RV ) 2 AR ET 2, T ILHEAT XPS 7047

BIEEE: o F, #9%, L, Hif: 024-83686462; E-mail: geyao@mail.neu.edu.cn



166 T EA OG5 R R

20114E1 A

1 X8

1.1 $ERRAENTE

N ARIE P R R MEAR w2 S AT e 45
1, BREFUET AT PACFE . PRI R SRR
CTYETN T IR A BeRE 40 min(IRE 400 °C), SRJEEt
W AT TR BN 40% TS BRI T &35 40 min,
WO A AR e bk, B T .

S OB 8 0 R AT 4 AT BT P R
B2 AR, BhET4 9 ity 5 EL O R R 0 S ARARTE AR
55 YR IR IEARAHIE , 32 e i A A 4P 4 78 0 0 U
T T . SEIOR A FORR R A A AR, LR
U17R : NiSO,4-6H,0 250 g/L, NiCl,6H,0 60 g/L, H;BO;
40 g/L, CH3(CH,);;"SOsNa 0.1 g/L, C;HsNO,S 1.0 g/L,
C,H0,0.5 g/L. TSI RIN, BREFUEPEGR I Bt T2 5%
fE): pH4.0~4.5, WHJE 50 C, MIWHFHEE 0.38
Aldm?®, FBER ] 6 min. @I 1 FTs, fERESME R IR
IR E 0 TR, JERES), H L5 5%,

1.2 XPS #:3
122 Thermo VG A &4/ 1f) ESCALAB250 £

1 BEERRRET Y A LT K SEM &
Fig.1 SEM images of nickel-coated carbon fibers (a) and

their cross-sections (b)
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Fig.2 XPS spectrum of carbon fibers after pretreatment
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Fig.3 Cls spectra of carbon fibers after pretreatment
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Table 1 Functional group analysis of carbon fibers after

pretreatment with XPS
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Fig.4 Survey XPS spectrum of layers on carbon fibers
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Fig.5 Change curves of element contents in layers with

sputtering time obtained by XPS
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Fig.6 Peaks of Cls(a), Ols(b) and Ni2p(c) of outer layers
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Fig.7 Peaks of Cls(a), Ols(b) and Ni2p(c) of intermediate

layers
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Fig.8 Peaks of Cls(a), Ols(b) and Ni2p(c) of layers at

interface
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