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Abstract: WC  zeolite nanocomposite was synthesized by combining a mechano- chemical approach with the
reduction-carbonization technique. We used natural zeolite as a support and ammonia metatungsten as the tungsten
source. The pretreated zeolite was mixed with ammonia metatungsten at a n(Si):n(W)=2:1 by a ball miller to produce
the WOy/zeolite precursor. The precursor was then reduced and carbonized in a CH,/H, atmosphere at 1173 K in a
furnace for a specific period of time. The product was characterized by X-ray diffractio (XRD), scanning electron
microscopy(SEM), and X-ray energy diffusive spectroscopy (EDS). Results show that the sample was composed of
monotungsten carbide, bitungsten carbide, quartz, mordenite and clinoptilolite. The diameter of the monotungsten
carbide particles was found to be about 30 nm and that of bitungsten carbide about 20 nm. The electrocatalytic activity
of the sample for p-nitrophenol in a neutral solution was measured using a powder microelectrode. Results show that
the sample is electrocatalytically active in a neutral p-nitrophenol solution. The electrocatalytic activity of these
samples is better than that of mesoporous tungsten carbide and this is due to the mass fraction of WC and the ratio of
w(WC)/w(W,C). These results indicate that a synergistic effect exists between the tungsten carbide and the zeolite.
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Fig.1 XRD patterns of the samples
(a) natural zeolite; (b) AMT+natural zeolite; the samples reacted
for different times(h): (c) 2, (d) 4, (e) 6, (f) 8; M: mordenite; C:

clinoptilolit; Q: quartz; WOs: tungsten trioxide; WC: monotungsten
carbide; W,C: bitungsten carbide; AMT: (NH,),W,0,;* H,O
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Table 1 Crystal phase composite, mass fraction (w),
mass ratio of WC/W,C, and the crystal size of the
samples reacted for different times
w(WC):w(W.C)

t/h  Crystal phase w(%) Crystal size (nm)

2 wC 15 30.8 1:5.67
e 85 18.2

4 wC 17 28.6 1:4.88
e 83 19.4

6 wC 13 28.8 1:6.69
w.C 87 19.2

8 wC 16 28.8 1:5.25
Ww.C 84 21.4

H77 5t (JCPDS: 089-2371).
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Fig.2 SEM images of the samples
(a) AMT+natural zeolite; the samples reacted for different times (h): (b,c) 4, (d,e) 6, (f) 8; (c) and (e) are magnification of (b) and (d), respectively.

K, Rife R 100 nm 247, A B AR S . 7
Kl 2(c, e)f, SEM 15 2 (1) WC Fl W,C R kL
F27E 30 nm A7, X 5 XRD H A4S RS f
JHTIRRZ 8 h i AL 5 R TE SR 5 2(b,
)M EL, WC il W,C 50 B A8 K, ki A2 KT 200
nm, FIRIGHE . R UL, FE I R A
[) A S, A o P s A AR AR K, AT SR 4 R ik
FHE, XA 55T Scherrer 43 B 45 SR BT H G
T AR SRk K/ NP T, (RS RS B I AP I, X
H, BT Scherrer 43T 45 B Fr A H kL AR RN 2
kKIS, T SEM. R BT LS 2] () 2 Fkr /N S8R
AEAENT HH Z2A AR BRI . TR I SRR AL AE
T 2T, 4N AL RS SR S TE R TR RE AR T
A1ER, I BUR AR AR A S0RE, anf&l 2d Fi 2f Fis.

w
1800 Si

1600
1400
1200
1000
800
600

40| O Al
200
oS \_ K Ca Fe woow

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
ElkeV

3 R 4h#HmE EDS iEE
Fig.3 EDS spectrum of the sample reacted for 4 h
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Fig.4 Cyclic voltammograms of the samples in 0.1
mol-L* PNP +0.5 mol-L™ NaCl solution
(a) hollow porous WC, (b) zeolite, (c) AMT+zeolite, the sample of
different react time h(d): 2, (e) 4, (f) 6, (g) 8; PNP: p—ni trophenol; scan
rate:100 mV+s™
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