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Effect of Mo HZSM-5 Catalyst Supports on Non-oxidative
Aromatization of Methane
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Abstract The catalytic performance of the extruded nano-Mo HZSM-5 samples with Al,O; and SiO, as supports
for non-oxidative aromatization of methane was studied. The nano-Mo HZSM-5 catalyst samples were charac-
terized by pyridine FT-IR and NH;-TPD methods. The pyridine FT-IR spectra indicated that with the increase
of Al,O; the ratio of Bronsted acid sites to Lewis acid sites on the catalyst samples decreased and thus the
methane conversion decreased and the coke formation increased. The amount of Bronsted acid increased with in-
creasing amount of SiOQ, which resulted in an increase in methane conversion and a decrease in coke deposition.
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HZSM-5  Al-OH-Si OH 10 C min
b Mo HZSM-5 1.3
$ 11 mm . 0.8¢g
Mo HZSM-5 He 700 C 30 min
. ALO; SO, 10 % N,-90 % CH,4
Mo HZSM-5 1.5L gh 0.1 MPa 700 C
GC7890T HaySept D ¢ 3 mmX [
6 m H, N, CH, GH, C,Hg
! GC7890F SE-30 $ 3 mmXx/2
1.1 m CH, C¢Hy CHg  C;yHg.
14 .
Mo HZSM-5
20~ 40 Mo HZSM-5. 2
HZSM-5 n SiO, n ALO; =29 2.1 HZSM-5
ALO;  SiO, HZSM-5 1 HZSM-5 SEM
4 ALO;  SiO, 1 70~100 nm.
HZSM-5 3% ~5%
10% HNO;
$=1.0~1.2 mm 12 h
500 C 4 h. Mo
6% .
1
Table 1 The amount of support in different catalyst samples
Sample w ALO; % w Si0, %
Mo HZSM-5 0 0
Mo HZSM-5 1 20 0
Mo HZSM-5 2 14 6 . _.!
Mo HZSM-5 3 10 10 100k X50,000 100nm WD 80mm
Mo HZSM-5 4 6 14 1 HZSM-5 SEM
Mo HZSM-5 5 0 20 Fig I SEM image of nano-HZSM-5 zeolite
1.2
Bruker EQUINOX-55 22 3.
Bronsted  Lewis 22 3.
: 4.0 cm™! HZSM-5 15
4 000~400 cm L. HZSM-5
10 mg 350 C
4 h 5 min ZSM-5
NH;-
TPD Quantachrome Chembet 3000 2.2
20 mg 2 FT-IR
550 1h 1545 cm ™! B
100 C 1452 em ™!
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Table 2 Distribution of acid types on different catalyst samples
300-450 C =450 C
Sample
L mmol g B mmol g B B+L L mmol g B mmol g B B+L
Mo HZSM-5 0.08 1.29 0.94 0.34 1.62 0.83
Mo HZSM-5 1 0.14 0.37 0.73 0.52 1.28 0.71
Mo HZSM-5 3 0.10 0.73 0.88 0.45 1.37 0.75
Mo HZSM-5 5 0.08 1.24 0.94 0.37 1.55 0.81
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Fig 3 NH;-TPD profiles of different catalyst samples
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SiO, Mo HZSM-5 2 Wang LSh TaoL X XieMS XuGF Huang] Sh Xu
Y D. Catal Lert 1993 21 1 2 35
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3 LuShT XuYD Guo XX Wang L Sh Xie M S.
Table 3 Catalytlic p‘erformaHCé of‘ different catalyst samples for Chin ] Catal 1995 16 2 102
non-oxidative aromatization of methane
¢ X CH, Y ArH Y coke 4 ’ Zhang Y
Sample N % % % P Ding Y] Zheng XM Fei] H. Chin J Catal 1996
Mo HZSM-5 1.0 12.6 7.9 4.4 17 3 232
2.0 11.9 6.6 3.4 5 XuYD LiuSh T Wang L Sh Xie M S Guo X X.
3.5 9.2 5.7 3.1 Catal Lett 1995 30 1-4 135
5.0 8.3 5.1 2.8 6 Solymosi F Szoke A Cserenyi J. Catal Lett 1996 39
Mo HZSM-5 1 1.0 10.8 3.5 6.8 3 4 157
i(S) 32 32 jj 7 Solymosi F Cserenyi ] Szoke A Bansagi T Oszko A. J
5.0 6.5 19 41 Catal 1997 165 2 150
Mo HZSM.5 3 L0 1.1 4.8 59 8 Wang DJ Lunsford J H Rosynek M P. | Catal 1997
2.0 8.9 4.3 3.8 169 1 347
3.5 8.0 3.5 3.6 9 Solymosi F Erdohelyi A Szoke A. Catal Lett 1995 32
5.0 6.8 2.7 3.3 12 43
Mo HZSM-5 5 1.0 12.2 6.5 5.0 10 LiuShT Wang L Sh Ohnishi R Ichikawa M. J Cazal
2.0 10.3 5.2 4.4 1999 181 2 175
3.5 8.7 4.4 3.5
s o 73 38 5 7 11 ShuYY MaD Bao XH XuY D. Catal Letz 2000
Reaction conditions 10% N,-90% CH, SV=1.5L g h 66 3 161
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