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15 g/L NaH,PO, - H,0.25 g/L. NaAC #1 15 g/L
gam ) h T E, RER 84 C,pH 1
4.6~4. 9,1 [[] 10 min, B2 /LA E S

d. FTOR (R PR BRI SR E 5448 T A5
BT AR ES, B 1 b, BB A S KHEATE
JR ¥ A G A h s A e
L2 BARFE/REESHHRNHEHE

¥ bR SR s FAEREE TR
R MU EE (PECVD) HF, AR (WE N
99. 99 %6) S i JEME UK, e (AL 99. 99 20) Ry ik
T HATIRAR LT R R 5. AR L2 4 4mR
1 frw.

®1 CNF/NiFHEHNETEHRMG
Table 1 Conditions in the preparation of CNF/Ni
hollow fiber

v HE/ H,/CH, Ji & Lk./ EA/  WAEY/
i W (mL * min™ %) kPa min
a 300

b 400 100/8

c 500 4 5

d 600

a 500 100/4

b 100/6
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17 SR AR LS 4047 (i CuKe §14% , 38 Bl 20~80°.
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Bl 1Ca) BT DL 27 4 R 403 51 %R, B 84
WS ORA 4, HK E A A F] 300 pm P
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1 mERFEERTERO SEM
Fig.1 SEM images of surface and inner port of

hollow nickel fiber
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(a) 300 W

(c) SO0 W

(d) 600

B2 FAEAMEMETHABRTERN SEME
Fig. 2 SEM images of carbon fiber deposited

with different microwave power
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B3 H,5CH, AEKRAKELRTRETSE
By SEM
Fig. 3 SEM images of carbon fiber with different

volume flow rates between H, and CH,
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M 4 () H SEM B /] LLE ), TE P &
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4 CNF/REE&A%5 0 SEMER XRD H
Fig. 4 SEM image of inner port of CNF/Ni hollow

fiber composite and XRD pattern of it
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Preparation of carbon nanofiber/Nickel hollow fiber
composite materials

WANG Chuan-xin , XIE Qiu-shi , WANG Jian-hua ,XIE Hai-ou
(Hubei Key Laboratory of Plasma Chemistry and Advanced materials, Wuhan Institute of Technology , Wuhan 430074 ,China)

Abstract; Uniform nickel layer on chemical fiber cloth was prepared by electroless Ni plating, hollow
nickel micro-fiber was got by using heat treatment to eliminate fiber structure, Carbon nanofiber(CNF)
were deposited on hollow nickel fiber at appropriate H,/CH, ratio and temperature conditions in
chemical vapor deposition device to gain the CNF/nickel composite fiber material,in which the hollow
nickel fiber acting as major structure, CNF and nickel tube structure as storage reservoir. Morphology
of hollow nickel fiber and composite fiber material were characterized by scanning electron microscopy,
the structure of composite fibers were measured by X-ray diffraction. Results indicate that the diameter
of hollow nickel fiber which was prepared by template method is about 10 pm,thickness of tube fiber is
about 0.5 pm; When the microwave power is 500 W, H, /CH, ratio is 100/6,the pressure is 4. 0 kPa and
deposition time of 5 min at chemical vapor deposition process, carbon nanofibers which have large
length-to-diameter ratio and uniform distribution diameters are uniform deposited outer and inner port
of the hollow nickel fiber, the average diameter of fiber is about 50 nm. The composition of composite
fibers includes CNF,Ni; P, Nickel and the structure of carbon nanofiber is graphite phase. The composite
material which is covered with carbon nanofiber improves the performance of own adsorption and
conduction,can be used in heterogeneous,electrocatalysis, energy storage and electrode materials.
Key words: carbon nanofiber;nickel hollow fiber;composite material; chemical vapor deposition
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