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Figure 1 Powder XRD spectra

a 12TEAOH: TMABr: Al,0,: 13.5Si0,:240H,0
b 8TEAOH: TMABr: Al,O5: 13.5Si0,: 240H,0

2.2
2.2.1
TEAOH/TMABr =12.0 H,0/Si0, =17.8
423 K 7d Si0,/

Al O,
1 Si0,/ AL, 0, =5.0~13.5

offretite Si0,/Al,0, =24.6 ~
55.0 Beta ¢

offretite
1
Table 1 Effect of different $i0,/AL O, gel on synthesis

Si0,/Al,0; mol ratio 5.0 10.0 13.5 24.6 55.0

Phase off off off Beta Beta

off—offretite Beta—Beta zeolite

2.2.2 TEAOH TMABr
$i0,/AL0, = 13. 5

H,0/8i0, =17.8 TMABr =1.0 mol
423 K 7d TEAOH
2 TEAOH =10 mol ~ 12 mol
offretite 100 nm ~ 400 nm
TEAOH =8 mol offretite erionite

2 TEAOH
Table 2 Effect of different dosage of TEAOH on synthesis
TEAOH

12 10 8 6
n /mol
Phase off off off + erionite  amorphous
Particle size
100 ~300 100 ~400
d /nm

3 TMABr
Table 3  Effect of different dosage of TMABr on synthesis
TMABr

el 0.5 1.0 1.5 3.0
Phase  40%off 93%off 100% off off + Beta off + Beta
TEAOH TMABr Beta

7 TEAOH - TMABr
TEAOH offretite
TMABr TEAOH offretite
TMABr
TMABr Beta
2.2.3 H,0/Si0, 4

Si0,/A1,0, =13.5 TEAOH/TMABr
=12 423 K 7d  H,0/Si0,
=17.8 ~26.7 100 nm ~ 300 nm
offretite H,0/5i0, = 35.6

offretite
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4 H,0/Si0,
Table 4  Effect of different H,0/SiO, on synthesis

H,0/8i0, mol ratio 17.8 21.8 26.7 35.6

Phase off off off off
100 ~300 100 ~300 100 ~300

Particle size d /nm

offretite
2.3 2 offretite
12 TEAOH: TMAB«: AL, O,
113.58i0,:240H,0
100 nm ~300 nm
Si0,:240H,0

8TEAOH: TMABr: Al,0,:13.5

2 offretite

Figure 2 SEM picture of offretite

a 12TEAOH: TMAB:: Al,O,: 13.58i0,:240H,0

2.4 FT-IR
3
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Figure 3 FT-IR pattern of typical samples
a 12TEAOH: TMAB:: Al,O,: 13. 5Si0,: 240H, 0
b 8TEAOH: TMABr: Al,O,: 13.5Si0,: 240H,0

b 8TEAOH: TMAB:: Al,0,: 13. 58i0,: 240H,0

2.5
H-offretite 5
H-offretite
2 h 82.75%
4h~14h
100% 87.90% ~ 89.45%

16 h

5 H-offretite
Table 5 Catalytic Properties of H-offretite

Reaction time Propylene Selectivity
t/h coversion x /% s/ %
2 82.75 89.41
4 100. 00 87.93
7 100. 00 87.49
10 100. 00 89.47
12 100. 00 88.24
14 100. 00 89.18
16 91.52 91.28
20 43.98 91.51
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Synthesis of small size crystalline offretite
in TEAOH-TMABr-Al 0,-Si0,-H, 0 system
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of Sciences Taiyuan 030001 China
2. Graduate School of the Chinese Academy of Sciences Beijing 100039 China
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Abstract The traditional route for the synthesis of zeolites is in the system of M,0-Al,0,-SiO,-H,0O or M, O-
organic template-Al,0,-Si0,-H,0O M,0 Na,O K,O or Li,O in which inorganic alkali is necessary. Recent
advances in zeolite synthesis have centered on high silica zeolite systems or have employed exotic templates.
However low Si/Al ratio zeolites are particularly attractive because they can offer high acid site density for cata-
lytic applications and greater ion-exchange capacity in addition to compositional diversity for separation proces-
ses. Blackwell reported their discovery of two new zeolite materials UZM-4 and UZM-5 synthesized at low Si/
Al ratio by using the combination of two of the most common organic templates tetramethylammonium and tet-
raethylammonium ions. This exploits a new approach for novel zeolites synthesis. Offretite was first described by
Gonnard and has relatively large pores of 0. 67 nm running in the c-direction. It has been synthesized by several
methods such as in the system containing tetramethylammonium TMA  Na® K7 orp -dioxane and alkaline
cations as well. Offretite synthesized by using only the combination of two organic templates TEAOH

TMABr has not yet to be reported. In this paper small crystalline offretite was synthesized in a TEAOH/
TMABr mixed template system at a typical synthesis composition of 12TEAOH: TMABr: Al,O,: 13.5Si0,:
240H,0O and at crystallization temperature of 423 K within 7 days. The samples were characterized by XRD

SEM and IR. The catalytic properties of offretite were investigated in the alkylation of benzene with propene.
These results showed that the dosage of TEAOH directly affects the crystalline phase and size of the product.
Compared with TMABr TEAOH played a more important role in the crystallization. With increasing the dosage
of TMABr zeolite Beta is obtained. The catalytic properties of H-offretite are superior in benzene alkylation re-
action.
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