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Abstract Tungsten carbide bears an analogy of the catalytic capability of noble metal Pt, and higher ability
to resist very strong catalytic poisons, but its catalytic activity is much lower than that of noble metal. How
to improve its catalytic activity is one of the difficult points and the hot topics in recent years. In order to
find an approach to solve this problem, tungsten carbide/carbon nanotube composite was prepared through
combination of surface decoration with in situ reduction and carbonization. The morphology and the crystal
phase of the samples were characterized by XRD and HRTEM, respectively. Its electrocatalytic activity was
tested by powder-microelectrode in basic solution. The experimental results show that the sample is com-
posed of tungsten carbide and carbon nanotube, and tungsten carbide is nanoscale irregular granule and
grows on the surface of carbon nanotube homogeneously. The electrocatalytic activity of the composite for
p-nitrophenol reduction is higher than that of granular tungsten carbide and tungsten carbide with mesopor-
ous in basic solution. These results indicate that tungsten carbide decorating on the surface of carbon nano-
tubeis one of the effective ways to improve its el ectrocatalytic activity.
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S0 T DORE B 2 i AR (T B, I K
WA WA WD) W R, (NH)W40.°H,0
(AMT), w(WO3) = 89%], H, (= 99.999%), CH, =
99.99%). ZLAMHHAR, & AP Y (SK2-2-10), U AEE
U IRES )
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(1) KHNBA AR GO FEAT 2K BE: E 5L,
P IE = KR B TR R P, THEE 150 C,
R 4 h, RS R 28 oK sE N, BUE T AAMT
T TR S £ .

(2) Wil B P2k J5 GRS B TR EE R 15% 0] fi
HRRE KIS, 7E60 CAtE FAbHE 4 h, g )57 80
CHA N, BOE =1 TE G E T A9, IF
B A TFHEAE B . RS 30 min, AR5 E
A Ha I CH, [V(CHy) © V(Hp)=10 : 1), [RIF¥s BB T
HF] 900 C, PR 4 h. HARA G RISRIT AL A,

1.3 HmRmEIE

X S AT M AE X S 2 AT 54 BT A (XRD)
(Thermo ARL SCINTAG X'TRA)H#E4T, 20 #risf K
Cu Ko #(1=0.1541 nm), T/EHJE 45KV, i 40 mA,
K 0.04°, FIFEEE 2.4 (°)/min, JEH 15°~90°. Kb
TS5 S5 o BT R G X 3 26 fig = U S (EDS,
Cambridge) ff] i1 73 ¥ 1% 5 H 7 4 BE (JEOL 2010), TAF
i JT 200 KV, PR 103 mA.

1.4 EfeFEaEnik

FAL 24T I IR 488 & CHIBE0B AL Hi b2 T 4
i, WATE = FR A R F AR T EA T AR A R i,
P48 30 pm, Z LG IARCA A H Sk AR (SCE), XT
B KR P Fy. AEASC T8 2 () FUR LA 35 A KT
T SCE, B i R e s 1) LB s S L.

SEIGUIATE(298+0.1) K NHEAT. 7EIIR 2 Ry FL
W S8 Ny 0.5 h, BUER Z: b i il 4.
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2.1 #mEEBLHERK

FE X AT oM 8 R an i 1 o, B v ap
PUFE Y, A B2 i =41 WC (JCPDS: 25-1047).
YK (JCPDS: 26-1079) Al E 4k 2 11 Eb 1 420 A 425
W04 (JCPDS: 05-0392). XRD ) #r 45 & W], F£ 5
WC {45 S RERE i i, JL(200), (101)fTRIAH XS ELie kA
VR I (00L) T, 177 (102) A T A& B AR e 22, Wil 1
BRIV BT 7N . A KB TR AT S 0g 43 H W (003) Tl 7 S
e, LT TGRS AN I A, Gl LT/ WO fiT
WAl L (100) I ok 3=, JLTATS AN IR 2, il 1 FoR.
22 #HEEHR5EN

Bl 2 goKmcs a5 e S, I A, g)
KigEaaifhfg, Rt R, 4% 30~60 nm, K
KT 600 nm, F#5rBE HILT T ISR
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Bl 1 FER XRD &l
Figurel XRD patternsof the products

Bl 2 2ifb)E aKakE 3
Figure2 SEM image of carbon nanotube treated
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ERR T AKE AR
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—0.817 V BT ARA AN IR i 0, LS I g g gt
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Figure3 TEM and HRTEM images of the samples

20
(1) the sample )
(2) hollow global WC
15 4
Al
i 10 H \\ n“"'
o)
5 54 2
M/W.mmwl
0 e
-5 T T T T T T T T 1
-04 -0.5 -0.6 -0.7 -0.8 -09 -1.0 -1.1 -1.2 -1.3
Potential/V

B 4 AR FLAS BRI S 7E X A FE 2R 5 (0.01 mol/L)
A AN (0.05 mol /L) K BB P GG R AR 2 i 2%

Figure 4 Cyclic voltammograms of the microeletrode of the
samples and hollow global WC in 0.5 mol/L NaOH-+0.01 mol/L
p-nitrophenol solution (scan velosity 0.05 V/s)
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