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Fig. 1 Schematic diagram of B zeolite synthesis
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Table 1 Synthesis of zeolite 8 with NaOH as alkali source
Gel composition Product
Sample
TEAOH/Si0,  NaOH/Si0,  Seed/% Time’/h  Phase  Crystallinity"/% 5i0,/Al, 0,

A 0.30 — — 21 8 100 29

Bl 0 0.50 10 7 B8 29.9 12

B2 0.01 0.49 10 7 B 59.5 12

B3 0.03 0.47 10 7 B 73.4 13

B4 0.05 0.45 10 7 B 85.2 13

B5 0.10 0.40 10 7 B 95.4 13

B6 0.10 0.40 5 11 8 93.7 12

B7 0.15 0.35 5 11 B 98.2 13

B8 0.15 0.35 — 9% MOR — —

B9 0.15 0.25 5 41 B 17.1 —
B10 0.15 0.15 5 43 B 16.1 —
Bil 0.15 0.15 — 144 B+MOR 15.9 —

a. Time needed for high crystallinity of 8 phase;

1600

b. Calculated on the basis of sample A.
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Fig. 2 Crystallization curves of zeolite 8 synthesized with NaOH as alkali source (a, b, ¢)
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Table 2 Crystallization kinetic parameters of zeolite 8

synthesis with NaOH as alkali source

Sample t/h Vo/(%/h)
Bl — —
B2 3.0 8.4
B3 3.1 13.0
B4 3.1 15.0
B5 2.7 16.3
B6 5.3 17.1
B7 5.1 16.0
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Table 3 Influence of gel composition on the synthesis of zeolite 8 with ammonia solution as an alkali source

Gel composition Product
Sample
TEAOH/SiO, NH, - H,0/Si0, Seed/% Time*/h  Phase  Crystallinity"/% 5i0,/Al, 0,

Cl 0.10 0.40 10 72 B8 70.5 23
2 0.10 0.20 10 85 B 71.5 29
C3 0.05 0.25 10 192 B 24.6 —
C4 0.10 0.20 5 120 B 74.1 28
c5 0.15 0.15 5 34 8 83.9 28
c6 0.15 0.15 — 167 B8 29.8 —

a. Time needed for high crystallinity of 8 phase;
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b. Calculated on the basis of sample A.
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Fig. 3 Effect of gel composition on the crystallization kinetics of zeolite 8 with ammonia solution as an alkali source
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Table 4 Crystallization kinetic parameters of zeolite 8

synthesized with ammonia solution as an alkali source

Sample t/ h V/(%/h)
cl 23.0 1.4
© 36.0 1.5
C3 T o
C4 45.3 1.1
(0§) 18.1 7.2
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Fig. 4 Effect of alkali source on the morphology of zeolite 8
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Table 5 Influence of alkali source on the porous parameters of zeolite 8
. Sper micro Sex Vo Micro Viteso
bample 2 -1 2 -1ya 2 -1 3 -1 3 B 3 -1
/(m™-g7)  /(mT-g) /(m” - g7)  /(em” - gn)  /(em’ - g )" /(em” - g)
A 699 575 124 0.38 0.23 0.15
B5 571 482 89 0.30 0.19 0.11
C4 650 447 203 0.39 0.18 0.21
C5 702 496 206 0.39 0.20 0.19
a. Determined by the t-plot method.
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Influence of Alkali Source on the Hydrothermal Synthesis of
Zeolite g with Low TEAOH/SiIO, Ratio

ZHENG Bu-mei, WAN Yu-feng, XIE Hong, GUO Hong-chen”
(State Key Laboratory of Fine Chemicals, Department of Catalytic Chemistry and Engineering ,
Dalian University of Technology, Dalian 116024 , China)

Abstract: The synthesis of zeolite 8 in the condition of low TEAOH/SiO, ratio was investigated. Results show that
the synergistic effect existed between seed and template in terms of structure-directing synthesis. However, signifi-
cant influence of alkali source on the effects of template and seed, and the property of zeolite 8 products was ob-
served. When NaOH was used as alkali source, the structure-directing effect of seed was mainly reflected by short-
ening the induction period while that of template was mainly reflected by improving the growth rate of crystals.
However, when ammonia solution was used as alkali source, seed and template were found all favoring the nuclea-
tion and crystal growth. Although NaOH-containing gel showed faster crystallization rate, it produced zeolite 8 with
lower Si0,/Al, O, ratio and dense aggregates which were composed of larger crystals. In contrast, the ammonia so-
lution containing gel could produce zeolite 8 with much higher Si0,/Al, O, ratio and mesopore-enriched aggregates
which were composed of smaller crystals.

Key words: tetraethylammonium hydroxide; low TEAOH/SiO, ratio; zeolite 8; ammonia solution; Si0,/Al,0O,

ratio
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