22 3 2001 5
Vol. 22 No. 3 Chinese Journa of Catdyss May 2001
: 0253-9837(2001) 03-0294-03
1 1 1 2 1
(1 , , , ’ 116023;
2 116023)
: , HZSM-5
1 0643 A
, 393 K , HZSM-5. (AR)
) HZSM-5, , 393 K 4 h,
823 K 5 h, , 60 80 ,
(14l XRD ,FT-IR ,BET,NMR 3.5 %Mo/ HZSM-5
XPS . 1.2
, Mo/ HZSM-5 (9
mm ,12 mm) / 24 cm,
, \ 18 cm, 2cm .
, , , (CAJOU-PAT D-316)
( ).
100 mg. Ar(99. 99 % )
1lh 973 K, 0.5
) h, (CH4/ Ar 1, 750
[5.81, h™1), 120 min.
, , Xedl ( Lambda Physk
, EM&00 ) ( L ambda
, ; Physk , FL2002 ), Coumarin 503 ,
, , 260 nm.
, ( 8
: cm) , 50 J.
(RE2PI) .
, 1 Hz , BOXCAR( 10ps, 6
: )
259.52 nm, )
GC-8810 (
, ) , SE-30 ,
1.1 NazZSM-5 ( 2
) 823 K 4n, 353 K 0.5 [7 10]
mol/ L HC 4 ( 1.5 h), , )
. o000rs. : ., 1974 .
. Tel: (0411) 4695174 ; Email : xigch @gingko. dut. edu. cn.



3 : 295

' 200

Wang !® : 3
, 10 20 min g o g
g =]
, HZ :COZ ’ -g .-g
CO H0 g 1%
RE2PI é :
£
il ( 1) 1 E ] 50 Y
3

] i 0

’ ) ! 0 20 40 60 80 100 120

Time on stream (min)
Fig2 Methane converdon and benzene production in
met hane aromatization over 3. 5 %Mo/ HZSM-

1.9%, 5 under the conditions of 973 K, 0.1 MPa
and GHSV =750 h™*

M06+

) RE2PI

0.5
4 20 [
s 04 : '
2 J1s E
E 03 g
kK 1¢ =
g o2 ] § 1 WanglL, TaoL, XieM et al. Catal Lett, 1993, 21 (1
E = 2):35
ool 1° 8& 2 XuY,LiuS,WangL et a. Catal Lett, 1995, 30(1-4) :
135
0.0 P 3 WangL , Xu 'Y, XieM et al. Stud Surf Sci Catal, 1995,
Time on stream (min}) 94 495
1 RE2PI - GC Wang L, Xu Y, Wong ST et al. Appl Catal A, 1997,
Fg1l RE2PI and GC resultsof benzeneproduct in meth ]
ane aromatization over 3.5 %Mo/ HZSM-5 under 152(2) : 173
the conditions of 973 K, 0.1 MPa and GHSV = 5 Cool TA. Appl Opt, 1984, 23(10) : 1559
750 h™* 6 @ttins C M, Castddi M J, Senkan S M et a. Anal
( Chem, 1997, 69(3) : 286
2) 7 Wang D, LundordJ H, Rosgynek M P. Top Catal , 1996,
' ' ' ' 3(3,4) : 289
! ' ! 8 Wang D, LundordJ H, Rosynek M P. J Catal, 1997,
, ; 169(1) : 347
, ) 9 Jiang H, WangL , Cui W et al. Catal Lett, 1999, 57(3) :
) 95
MoOs , 10 Weckhuysen B M, Wang D, Rosynek M P et al. J

CO, CO Catal , 1998, 175(2) : 338



296 22

Real- Time Sudy of Induction Period of Methane Aromatization
by Resonance- Enhanced Two- Photon lonization

MEN Lijie* , BAl Jiling', SHA Guohe', L IU Zhongmin?, XIE Jinchun® *
(1 State Key L aboratory of Molecular Reaction Dynamics , Dalian Institute of Chemical Physics,
The Chinese Academy of Sciences, Dalian 116023, China;
2 Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, China)

Abstract : The induction period of dehydrogenation and aromatization of methane over Mo/ HZSM-5 was
studied by red-time resonance-enhanced two-photon ionization (RE2PI) technique. It isfound that the for-
mation of benzene evidently involves three different stages during the induction period. This probably means
that the active stesof the catalysts undergo a tranformation from Mo®* species to lower vaence Mo species,
and the Mo®* gecies d o hasfeeble cataytic activity.

Key words: resonance-enhanced two-photon ionization, real-time determination, methane, aromatization,
induction period , molybdenum , HZSM-5 zeolite
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