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Fig. 3 EPR spectra of the W-H,SO4/ HZSM -5 catalyst reduced by H,at 1 073 K
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Tab. 1 The results of activity assays of the catalysts with different compositions for dehydro-aromatiza—

tion of methane”

Sample Catalyst T Xcna Selec. (%)"
(K) (%) C2 Cs Ben.  Tol.
1 HZSM 5 973 0.1 88.2 - 11.8 -
2 H,S04/HZSM 5 973 0.0 - - —
3 Zn/ HZSM -5 973 1.0 19.6 1.3 69.9 9.2
4 2wt % W/ HZSM 5 1023 0 — — — —
2wt % W/ HZSM -5 1073 5.7 — — 95.3 4.7
5 2wt % W-H,S0.,/ HZSM 5 1023 7.1 — — 95.2 4.8
2wt % W-H,SO 4/ HZSM -5 1073 16.7 — — 95.7 4.3
6 2.5wt% W-1. 5wt% Zn-H,SO4/HZSM-5 1 123 23.0 — — 97.7 2.3
7 2.5wt% W-1. 5wt% La-H,SO04/HZSM-5 1 123 2.3 — — 95.6 4.4
a) : 0.1 MPa, GHSV= 1500 mL CH4/ h—g catal. ;
b) C o)
W-H2S04/ HZSM -5 , W ( 910 K) , 1

073K W W
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EPR Spectroscopic Characterization of W/HZSM -5 Based
Catalysts for Dehydro-Aromatization of Methane

Zeng Jinlong Xiong Zhitao Yu Lajia Lin Guodong Zhang Hongbin
(Inst. of Chemistry & Chem. Eng. and State Key Lab. for Phys. Chem. of the Solid
Surfaces, Xiamen Univ., Xiamen 3610005)

Abstract By using EPR method, valence states of the W-species in the W/ HZSM —
5 based catalysts and their dynamic behavior during the process of hydrogen—prereduction
have been characterized. The taken EPR spectra showed that the H2—=eduction of the W/
HZSM -5 catalyst, prepared from an alkaline solution of (NH4)2WO4(pH=8 9), at 1 073 K
for 30 mins produced mainly only one type of W™ —species with a strong EPR signal (g = 1.
82, g = 1.95) and the intensity of this signal did not weaken with prolonging time for the
reduction, indicating that the further reduction of this type of w’ -species was quite diffi—
cult, and that the H2—reduction of the W-H2S04/ HZSM -5, prepared from an acidified solu-
tion of (NH4)2WO4(pH=2 3), at the same conditions produced two type of W’* —species
with two EPR signals corresponding to g W= 1. 82, g W=1.95 and g = 1.88, g 2= 1.
97, respectively, and the intensity of the latter EPR signal weakened greatly with time for
the reduction prolonged to 60 mins, implying that a considerable proportion of the second
type of w* —species was further reduced to W* valence state of EPR silence. In correlating
to the experimental fact that activity of the dehydro-aromatization of methane (DHAM) over
the W-H2S04/ HZSM -5 was much higher than that over the W/HZSM -5, it could be inferred
that the observed high DHAM activity was not proportionally related with the concentration
of the W** —sites, and , rather, closely related with that of the W* sites at the surface of the

functioning catalysts.
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