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SER WKl Zeosil 777 sodium silicate B#S silica FREAM AE3sle] NaA, Nay,
Na-Mordenite % ZSM-5% A#&mstalor], 2 zeolited] Mol A& HEERELS] 33k FHE2
Bk o RAERERY] ke AEI

NaA, NaY % ZSM-59] &gell ol 10 Axel RiB#EsEEe] I43elelev, Na-Mor-
denite®] 7Sl 238 JEHE Bk, A, Y o ZSM-58 zeolited] Aol SlolAv ZERMEB
2ol A E 1 zeolited] RikERE % %ol FA=EE Aoz wolxv, Mordenited] 7-Fole FifolAE &
o] BAIs7] olgly, ¥} 27} T KMFAERA silica EITE T4 3o of FolshAl &K
o] o]FojzlE Ao AL,

Zeolite?] Aol w)X = EAR silicaliie] J3e SHEE zeolite?] FFoll wel chzA veptor,
NaY % Na-Mordenite?] #&dtol JoAE Zeosilahe silicalfie 24 AH8-3F 7%~} sodium silicate
HEol Zeosily ¥.33lo] ALEE i) o] & BE(LES Vel ER s GEEds}, ZSM-5
R zeolited] &kel oI, NaY % Na-Mordenite2hs silicaiie] ddkol wivia vepgedl, ole
TPA ©]-&] silica #orF2.c} silicate ©]-2 ®=* aluminosilicate ©]-& 53 ©| 47 43ty Bep &
A o g Fzul| gk (structure directing)ZHE-S 317 w)Eal Aoz Azbdct,

weAEs EfE silica BRS Basld AHsldS o, RERE Rl EA15h silica #igke] 8ol
Z7V8 45, £U8 HEMRS REEESIl4 NaA, NaY % Na-Mordenite®] ASG#EEE o »hex
ARAS o] Boton), ZSM-59] el lelAlE 19 zeoliteshs wiele) AHE viebch

Abstract— NaA, NaY, Na-Mordenite and ZSM-5 type zeolites were synthesized using fine silica powder of Zeosil
77 and sodium silicate solution as the silica sources, and the effects of starting raw materials, aging, and reaction time
on the crystallization rates and crystallinities for those zeolites were investigated.

For NaA, NaY and ZSM-5, aging about 1 day at room temperature was essential, but it showed a negative effect for
Na-Mordenite synthesis. Whilst these precursors, such as secondary building unit and nuclei of zeolites, were believed
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to form in the aging step at room temperature for A, Y and ZSM-5 type zeolite, the nuclei of Na-Mordenite were formed,
with silica as core, during hydrothermal reaction at higher temperature.

The effects of silica sources on the crystallization showed different results depending on the zeolite types.

While higher crystallinity and faster reaction rates were obtained using Zeosil alone as the silica source for Na-
Mordenite, for ZSM-5 superior crystallization was resulted when sodium silicate solution was used in conjunction with
Zeosil. It is believed that TPA* reacts more easily with silicate or aluminosilicate ions, and effectively promotes the
structure directing role in the crystallization of ZSM-5 than with fine silica particles.

When the Zeosil was added to sodium silicate solution to achieve the necessary silica content of the substrates, the

rates of crystallization and crystallinity of NaA, NaY and Na-Mordenite were enhanced with increasing wt. % of Zeosil,
but it showed adverse effect on the crystallization of ZSM-5.
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Fig. 1. Effect of aging time on crystallization rates
for NaA from the substrate composition of
2.1 Na,0-AL0;-1.5 Si0,-63 H,0, using
Zeosil 77 as silica source.

Aging temp.: 25°C, Reaction temp.: 100°C
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Fig. 4. Effect of aging time on crystallization for
NaY from the substrate composition of 7
Na,0-Al,0;-10 Si0,-280 H,0, using Zeosil
77 (0 ® @) and sodium silicate solution
(O @ m) as silica source.

Aging temp.: 30°C, Reaction temp.: 100°C
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Fig. 5. Influence of different silica source on NaY
crystallization.
Substrate composition: 7 NayO-Al;03-10 SiO,-
280 H;0, Aging 1 day at 30°C, Reaction temp. :
100°C
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Fig. 6. Influence of different alumina source on
NaY crystallization.
Zeosil 77 as silica source, Substrate composition :
7 Naz0-AL03-10 Si0,-280 H;0, Aging 1 day at
30°C, Reaction temp.: 100°C
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Fig. 7. Influence of different alumina source on
NaY crystallization.
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strate composition: 7 Na;O-Al;03-10 SiO,-280
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Fig. 8. Effect of aging time on crystallization rates
for Na-Mordenite from the substrate com-
position of 6 Na,0-Al1,05-30 Si0,-780 H,O0,
using Zeosil only (o © e ) and sodium sili-
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Aging temp.: 25 °C, Reaction temp.: 170°C
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Fig. 9. Influence of different silica source on Na-
Mordenite crystallization.
Substrate composition: 6 Na;0-Al,03-30 SiO,-
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Fig. 10. Influence of aging time on crystallization
of ZSM-5 from the substrate composition
of 11.7 Na,0-ALO+90 SiO,-3510 H,O-
10.8 TPABr, using Zeosil only (0o e) and
sodium silicate solution (32% of silica) in
conjunction with Zeosil (68% of silica)
(& a a) as silica source.
Aging temp.: 30°C, Reaction temp.: 170°C.
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Fig. 11. Influence of different silica source on
ZSM-5 crystallization.
Substrate composition: 11.7 Na;0-AL03-90
Si0,-3510 H,0-10.8 TPABr, No aging, Reac-
tion temp.: 170°C
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