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Synthesis of Compact ZSM-5 Zeolite Membrane by Adding the Promoter NaCl
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(“Key Laboratory of Green Chemistry and Chemicd Process Greening, Department o Chemistry ,
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Abstract The compact ZSM-5 membranes was synthesized on porous alumina substrates by pre- wating nanosized
7SME5 seeds and then employing the twice hydrothermal synthesis with adding the promoter NaCl. Effect of Na®
concentration on the formation of membrane was investigated in this work, indicating that adding a certain mount of
NaCl can boost the growth of zeolite crystals on the substrates, thus forming the compad memhrane cnsisted of highly
intergrown crystals. The separating performance of zeolite membranes indicated that using a mixture with a composition
of Al,03 84Si02: 10NaO: 100NaCl: 15TPABr: 3500H20 as synthesis gel, the ideal selectivity of Hz/ C3Hg could
reach a maximum value of 23. 7 at room temperature and pressure difference of 0.1 MPa, and the permselectivity
decreased t0 9. 4 at testing temperature of 200 ‘C, which is still higher than the corresponding Knudsen diffusion value
(4.69), suggesting that the membrane synthesized by this method was defed-free.

Keywords zeolite membrane, nanometer, ZSV-5, gas separation

[1~ 4] [8~ 10]
. 2

VA

s - , [ Persson

[5-7] [12] , 7ZSM-5

* E-mail: zlcheng@ yanan.xmu. edu. cn
Received March 17, 2003; revised May 12, 2003; accepted August 30, 2003.
( No. - G1999022401) (No. Kl6161)


https://core.ac.uk/display/41352156?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

No. 12 7SM-5 1945
b 2
ZSM-5 ,
’ 2.1 Nad( 7ZSM-5
ZSM-5
1
1.1 ,
Rigaku Raaflex D/ MAX-C XRD , |
. Cu Ka, (A= 0.15406 nm) , 40 ALOjy SiO, Na,O: NaCl: TPABE H,0= 1: 84:9. 6 110: 10 3500
kV, 30 I'I]A, 8 (O)/mm , 120 C ZSM_S TEM
JEM- 100CX )
LEG-1530  ( ) 40~ 60 nm . XRD
’ , Z8M-5 ,
1.2 ZSM5 ,
(w= 25%) > ( 2 ) 3 SEM
(TPABr), NaOH, Al(SOs) 3, NaCl ,
? ’ ) ) 60 nm ’
, ALO5 SiO,: Na,O: NaCl TPABr: TEM
H,0= [ 84 9.6 110 10: 3500 s s
12h 100 C 12 h,
120 C, 5d
ZSM-5 , 0.5g 100 nL
1.3 ZSMS5 3
24 mm, 1.5 mm, 60% =
200~ 400 nm 12 mol/ L
NaOH 12 h, )
120 C 1 ZW5 TEM
ZSM—,S Figure 1 TEM image of nanosized ZSM-5 zeolites
, 3~5 , 120 C
7S5 ,
) Al,Os5: Si0>: Na,O: Na(l: =2 a
TPABr: H,0= 1 84 10 x: 15. 3500 (x = 0~ 120) 2 J\N
, 150 C g
2d, ) z
N, , ;ﬁ b
1.4 10 20 30
. 20/(")
(0] )
20 mi 2 795 XRD
min .
0. 1 MP. Figure 2 XRD pattern of nanosized and microsized ZSM-5 zeolites
. a, ’

a —nanosized ZSM-5 zolite; b—microsized ZSM-5 zeolite

1501 C XRD



Vol. 61, 2003

1946
4. ,
, ZSM-5
ZSME5 X s XRD
X , XRD

=
T=200000 kY

Shigtinl Awin Lens
WD=Som G vieewon= 48 mBar

[ F o - g

Mag-1000 K %  0

3 ZSM-5 SEM
Figure 3 SEM image of nanosized ZSM-5 zeolite coated on substrate
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Figure 4 XRD pattems of ZSM-5 composite membranes with a mixture
composition of Al,O3 84Si0s 10NaO: xNaCl 15TPAB: 3500H,0
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Figure 5 SEM images of ZSVE5 zeolie membrane with a miture composiion of ALO; 845105 10Na,O: x NaCl 15TPABE 3500H,0
x= 0 (a); 40 (b); 80 (c¢); 100 (d); 120 (e); aoss sedion (x= 100) (f)
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Table1 Pemeance and pemnselectivities of ZSVE5 zeolite membranes synthesized from a mixture composition of ALO3: 84Si02 10NaO: xNaCl
15TPAB:E 3500H,0

Pemeance o o
e L o Pemselectivity dfter calcination
x Testing temperature/ C (% 10" *mol* Pa” '*m™ s )
Ju QH /N aH /@ aH /cH
2 2 2 PR
40 30 76. 4 3.10 3.36 6.39
80 30 53.3 3.64 3.79 17.10
100 30 46. 7 3.74 4.31 23.70
100 200 60. 9 3.08 3.12 9.40
120 30 48.2 3.60 3.9 15.45
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