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Abstract The synthesis methods and evolution of films of ZSM-5, Silicalite-1, zeolite A and other
zeolites are reviewed. Especidly, the factors such as substrate, composition of synthesis mixture and
temperature on the synthesis of zeolite membranes are discussed in details. Finaly, the problems on the
synthesis of zeolite membranes are presented and some suggestions are given out.
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Fig.1 Schematicillustration of zeolite synthesis by
secondary(seeded) growth method
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Tab.l Examplesfor synthesis of MFI zeolite and their CPO(0100/1000) values
No. SO, OH  n-PNH, EHMTA- NaF H,0 e fd CPO(0100/1000)
1 1.0 0.05 1.0 0 0.4 40 160 5 MFI ~0
2 1.0 0.05 0.9 0.1 0.4 40 160 7 MFI 0.04
3 1.0 0.05 0.8 0.2 0.4 40 160 7 MFI 0.54
4 1.0 0.05 0.7 0.3 0.4 40 160 13 MFI 0.92
5 10 005 06 04 04 40 160 15 MPFI+unreacted gel 0.38
6 1.0 0.05 0 1.0 0.4 40 160 14 CF-4(MTN)
ZSM-5 . Yan U



http://www.hxtb.org 2003 66 w059
( . ) b MFI .
0.32TPAOH:TEOS.165H,0 s o 165°C
175°C a 165°C
b , ,
, [0 7ZSM-5 .
o - zZSM-5 .
1.2 Silicalite-1
Silicalite-1 MFI s ZSM-5
o Silicdlite-1. ZSM-5 SI/Al
, / ) MFI , Silicalite-1
Silicalite-1 . Noble 12
Silicalite-1 o
180°C 12h, Silicdite-1 . Sano
, 400~
500mm  Silicalite-1 o / ,
, Silicalite-1 o
, Silicalite-1
o Lin4 30~100nm Silicalite-1
Silicalite-1 ,
Silicalite-1 , 4h,
6rmm Silicdite-1 , ,
. Tsapatsis [ a-
AlLO;q ( 200nm 500nm) 15~20mm
Silicalite-1 . a-Al,O, s
20mm Silicalite-1 ; ,
17mm Silicalite-1 o
o Silicalite-1 22°C
/ , / a-
AlLO, 28 53, 0.8~3.8mmol - m? - s?
~Wang [ 200~800nm
Silicalite-1 (



http://www.hxth.org 2003 66 w059
ASTM 304, 316L, S31254 ). N
. XRD (501)
(101) (303) . Silicalite-1
, Silicdite-1 o
1.3A
A a ) 0.42nm,
s A /
; A 1, , / /
s o
A s A
s s
A A) I (
1/10~1/30). ,
o A
[17] s s s
H s
s s I o 2
A o
2 A
Tab.2 The synthesis results of A-type zeolite membrane under different conditions
Si Al . /mm
(N&,0:Si0,:Al ,04:H,0)
Na,SiO, Al(OH), 2:2:1:120 a-Al,0, 373K 30
Al 50:5.0:1:1000 a -Al,O; 363K, 3h 8
NaAlO, 2:2:1:120 a -Al,O; 333K, 1~6h 0.4~3.8
NaAlO, 2:2:1:120 a -Al,O; 373K, 3.5h 10
Na,SiO, Al(OH), 2:2:1:120 a -Al,0, 373K, 3.5h 30
Al 0.3:4.4:1:706.2 a -Al,O; 363K, 3d 0.5
Na,SiO, NaAlO, 3:2:1:200 a -Al,0, 363K, 24h 17
Al 50:5.0:1:1000 a -Al,O; 363K, 15min 4
1.4
X I s o
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) ) N . Mintova
(2111998 AlIPO,-5 )



http://www.hxtb.org 2003 66 w059

AlIPO,-5 o
SAPO-34( ) , 0.43~0.5nm
) ~ ~ ~ ( Al )
. Zhang 4 a-AlO, SAPO-34 )
SAPO-34 o
UTD-1 , 14
, . Balkus & (Pulsed Laser Ablation)
650nm UTD-1 o
2
; (0.3nm) o
3
o ZSM-5. Silicdite-1. A

[1] G Clet, JC Jansen, L Gora et d. Stud. Surf. Sci. Catal., 1999, 125: 85~94.

[2] V Valtchev, S Mintova, L Konstantinov. Zeolites, 1995, 15:679~683.

[3] T Sano, Y Kiyozumi, F Mizukami et al. Zeolites, 1992, 12(2): 131~134.

[4] T Sano, H Yanagishita, Y Kiyozumi et a. J. Membr. Sci., 1994, 95: 221~228.
[5] Y Yan, M E Davis, G R Gavalas Ind. Eng. Chem., 1995, 34: 1652~1661.

[6] ZB Wang, Y Yan. Chem. Mater., 2001, 13(3):1101~1107.

[7] , , . , 2001, 59(5): 1527~1529.

[8] I P Verduijn, A JBixis, M H Anthanis et al. WO: 9 601 683, 1996.



http://www.hxtb.org 2003 66

[9] Z BWang, Y Yan. Microporous and Mesoporous Materials, 2001, 48: 229~238.

[10] , , . , 1999, 19(4): 29~33.

[11] , , . ( ), 2001, 17(3): 9~15.

[12] R D Noble, JL Falconer. Catalysis Today, 1995, 25: 209~212.

[13] T Sano, M Hasegawa, Y Kawakami et al. Stud. Surf. Sci. Catal., 1994, 84: 1175~1182.
[14] Y SLin. Separation and Purification Technology, 2001, 25: 39~55.

[15] M PBernal, G Xomeritakis, M Kapatsis Catalysis Today, 2001, 67: 101~107.

[16] Z Wang, J Hedlund, J Sterte. Microporous and Mesoporous Materials, 2002, 52: 191~197.

[17] M Matsukata, E Kikuchi. Bull. Chem. Soc. Jpn, 1997, 70(10): 2341~2356.

[18] , , . , 2000, 21(2): 151~155.
[19] , . CN: 99113992.5, 2001.
[20] , . CN: 99119958.8, 2001.

[21] SMintova, SMo, T Bein. Chem. Mater., 1998, 10: 4030~4036.
[22] L X Zhang. Stud. Surf. Sci. Catal., 1997, 105: 2211~2216.
[23] K JBalkus, T Munoz, M E Gimon-Kinsel. Chem. Mater., 1998, 10: 464~466.

w059



