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Fig.1 Hfect of timefor the support slanization on DHAM reactivity over the W/ MCM-22 catalyst
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Tab.1 Comparison between DHAM activities over the 8 %W/ M CM-22 catalyats before and after the slanization treatment

/| C%
CHa4 I % / min
Ben. Tol.
8 %W/ MCM-22 11.4 59.0 1.98 240
8 %W/ MCM-22(TMCS2.2 h) 13.0 78.9 3.66 240
8 %W/ MCM-22(TEOS 40 h) 12.2 85.0 4.12 200




. 218 - ( ) 2006

5 XRD
. XRD
( 5¢ 9
( 5a b ,
MCM-22
=133 35 MCM-22
, H = 33.5
34.1° , MCM-22
WO . WOs (B =

t/ min JM A bk R a

4 TMCS ‘ |
DHAM b
a) 8 %W-0. 1 %Co-0.4 %Mo/ MCM-22(TMCS) ; M[ c
b) 8 %W-0. 1 %Co-0. 4 %Mo/ MCM-22 ‘ i d
Fig.4 DHAM reactivity over the doubly promoted cata
lyst treated by the silanization and the reference M <
system A | f
DHAM _ 10 20 30 40 S50 60
B/ ()
, . 5 XRD
' a) MCM-22:b) 8%W/ MCM-22;¢) 8 %W/ MCM-
’ (51 22(TMCS) ;d) 8 %W/ MCM-22(TEOS) ;e) 8 %W-
WIHZSM5 0.6%2Zn/ MCM-22 (TMCS) ;f) 8 %W-0. 5 %Mo/
! ’ MCM-22( TMCS) ; g) 8 %W-0. 1 %Co-0. 4 %Mo/
B- MCM-22(TMCS)
; B- ) Fig.5 XRD patterns of a series of catalysts and the re-
, lated reference systems
, B-
810
) , /
( B )
B ( ) ;
B , ( .
) 500 1000 1500 20Q0 5_!51»00 3000 3500
) v'/cm
:CHs4 ) 6
) / a) W/ MCM-22;b) W/ MCM-22(TEOS40 h) ;
, . c) W/ MCM-22(TMCS2 h)
2.3 FHg.6 FTIR spectra of the catalysts treated by the s-

(1) XRD lanization and the reference system



2 W/ MCM-22 - 219 -
34.1°) , , WOs , , 7de f N Hs-TPD
w . .
(2) FT-IR ( 7d) , ( 7e f)
6 TMCS TEOS ( L- N Hs )
1092 810 : ,
cm ! M CM-22 S- : ,
O S-09 8l ( B- N Ha )
, ( 692 K 680 K
3435 1630cm’’ 673 K) , ,
8] , ,TMCS
2970 cm™* TMCS TEOS TEOS MCM-22 ,
(- CHs) C-H or . (
M CM-22 B ) ,
(3) NHs-TPD (4)
7 1
N Hs- TPD ,
N Hs- TPD ,
( 7 a, b !C) ’ CH2 CIZ ,
TEOS TMCS \ : 282. 4,
( 404 K 407 420 K) 256.5 392.0,
( 721 K 716 710 K) , ;
, 667. 4, 523. 6
( 200 400 ) ,
, 500 , ;
B
373 4713 ST3 673 113 813 3 413 s13 613 773
T/K T/K
7 N Hs- TPD

a MCM-22;b) MCM-22(TEOS) ;c) MCM-22(TMCS) ;d) 8 %W/ MCM-22;e) 8 %W/ MCM-22( TEOS40) ;f)
8 %W/ MCM-22(TMCS 2.2 h)
Fig.7 NHs- TPD profiles of the catalysts treated by the slanization and the related systems



. 220 - ( ) 2006

HZSM-5 based catalysts for dehydro-aromatization of
CHa in absence of O Il:Action of promoters Zn and Li
[J]. Catal.Lett. ,2001,74 (3/4) :233 - 239.

[6] HuangL Q,Yuan Y Z,Zhang H B ,et a.Dehydro-aromar
tization of CH4 over W-Mn(or Zn,Ga,Mo ,Co)/ HZSM-5
(or MCM-22) catalysts [J]. Stud. Surf. Sci. Catal. ,2004 ,

[1] , , .. W/ HZSM-5

[J1.
11998 ,19(1) :123 - 125.

(2] HZSM-5 145:565 - 570.
[31. 11995 ,23 (1) :36 - 42. [7] : , .

[3] Mo/ HZSM-5 W/ MCM-22- [J1. ,2004 ,62(18) :
' ’ o 1706 - 1712.

[J1. :
[8] Unverricht S,Hunger M ,Ernst S. Zeolite MCM-22: syn-

thess, de-aimination and structural characterizatuion
[J]. Stud. Surf. Sci. Catal. ,1994 ,84:37 - 44.
[M].

2004 ,25(6) :445 - 449.
[4] , , - Pt/ SAPO-11
[J]. ,
2005 ,26(9) :819 - 823.

1992:128.
[5] Xiong Z T,Zhang H B,Lin G D,et a. Sudy of W/ 199 8

Effect of Slanization on Catalytic Perfor mance of W/ MCM-22 for
Dehydro-aromatization of Methane

ZHU Shu-ming ,HUAN GLi-giang ,ZEN GJirrlong,

L IN Guo-dong,ZHANG Hong-hin”
(College of Chemistry & Chemical Engineering,State Key Laboratory of Physica Chemistry of
Solid Surfaces,Xiamen University ,Xiamen 361005 ,China)

Abstract :with tetraethyl-orthosilicate (TEOS) and trimethylchlorosilane (TMCS) as slanizing agents,MCM-22 zeolite support
was modified by the slanization using the chemical vapor-treatment or the solution graft method. The effect of slanization of MCM-
22 on dehydro-aromatization of CHa in absence of O over W/ MCM-22 based catalysts was investigated. The results of the reaction
activity assay and the spectroscopic characterization of the catalyst systemsindicated that the slanization of MCM-22 zeolite- support
led mainly to selective elimination of the strongest and the most weak acidic sites at the external surface of MCM-22 ,while the Brorn-
sted acidic stes at the internal surface of the zeolite channel were almost uninfluenced ,with the corresponding reaction-chemical be-
haviorsin little change in methane conversion but marked enhancement of the selectivity to aromatic hydrocarbons (benzene and tol u-
ene) ,and the alleviation of coke deposition ,as well as the improvement of the durability of the catalyst. Over a silanized 8 %W-0.6 %
Zn/ MCM-22 catalyst ,73. 1 C % selectivity of benzene formation (at 15.3 % conversion of CH.) could be achieved in theinitial 2.5 h
of reaction under reaction conditionof 0.1 MPa,1 073 K,GHSV = 1500 mL (STP) - h™! . (g-cata.) "* ,whichwas 1.2 times that
(61.3 C%) of the unsilanized counterpart. The duration of single-pass operation of the catalyst was prolonged to 470 min from the
origina 300 min,and the CH2Cl.-oluble coke deposits were mainly a series of polymer of saturated aliphatic hydrocarbons with
molecular weight in range of 200 400.

Key wor ds .slanization ; methane ; dehydro-aromatization ; benzene ; W/ M CM-22-based catalyst.



