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Abstract—Crystallization process of ZSM-5 zeolite from dilute silicate-aluminate solution was studied. Crys-
tallization curves, pH change of reactant, and size distribution of final product were examined at 150-195C.
The crystallization curve can be simulated adopting optimum rate constant for linear growth, if the crystal
is growing from nuclei formed during induction period with the constant growth rate and the fraction of
soluble species is constant till all amorphous reactant is dissolved. The rate constants for linear growth
are determined as 0.009 pm*min~! at 150, 0.038 ym+min~! at 175C, and 0.092 ym-min~' at 195T.
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Fig. 1. Crystallization of ZSM-5 zeolite at 175C followed
by SEM photos.
(A) 60 min, (B) 320 min, (C) 420 min
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Fig. 2. Crystallization curves of ZSM-5 zeolite at various
temperatures.
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Fig. 3. SEM photos of ZSM-5 zeolites(final product) ob-
tained at various temperatures.
(A) 150C, (B) 175T, (C) 195C
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Fig. 4. Particle size distribution of ZSM-5 zeolites(final product) obtained at various temperatures.
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Fig. 5. pH changes and crystallization curves of ZSM-5 zeolites at various temperatures.
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Fig. 6. The plot of Z"* vs. crystallization time of ZSM-
5 zeolites at various temperatures.

7} AAstaa pH7b Z7bgcl(Fig 5). ]2l pHe
W3 SAPO-34 FAHA9) A3 Aoz 2=
[14]) Ao 2, $ 573 Foll= bR d 2] A5 Eg}
GFujdle]Est ZAE A(crystallizing gel) & A
[11]st22 JEF )] 7}2j9A] pH7} Helxicizn
A} 22 Al geto| £7) AAbsta A A5 Alo)
43522 pH7} FotAlch pHAY 718 ol Al= A 7ka)
AA3 T A& AHe] A He] ol
A9g sy, 7l2S AR dgEe AE
frE7|Zkez AR ¢ 9ok F27]7HE 150TAH A=
4202, 175Co A= 1008, 195Co A= 40%-0)%ith
2 x| ME FE7|Zle) Am HFE YHEY B
E7} gL, B8 R AME FE7I3e] #u AH
37)7} on Fdsick(Fig 4). o)eig 4L 257}
Eolxd AAlo] AAHE $5 U AAYAEE EF
el o2, gol YA Aol dAF] AHAstr] o
Fog A9d § ik
g 7 FolMe FHE ¥ Ao L
£E& 71x Agepoles} AR} FAY 1y Az
£39 H-SEZdelE Hyo| o]FR[15] A Lelo]
Eo] A3 o] A7) Eike{16]19-& s, 2
AeAL oAy Jebd = ik
(mh-E)
Ay 1y A = 43" S EoA gl E
(+84 == 24)

A EEe] e 7Y n¥ A, L34

WEE
A gehol & 2424 $82 v v v, 2 Ao o

:
£

p:150°C
A:175°C
= 01 195%C
<
3
z
[
3
<
N -
v|v
a 1 1 )
] L] 10 15 20
Time (hr}

Fig. 7. The plot of dZ/dt vs. crystallization time of ZSM-
5 zeolites at various temperatures.
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Fig. 8. Comparison of crystallization curves at various tem-
peratures(line: calculated curve, point: experimen-
tal data).
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Fig. 9. Temperature dependence of the rate constants for
linear growing of ZSM-5 zeolite.
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ALB7|E 13
k;, :rate constant 14.
s : equilibrated fraction of soluble species 15.
t : crystallization time 16.
t, :time for all amorphous solid gel dissolved 17.
y:  :fraction of amorphous solid gel
y»  :fraction of soluble species
ys  :fraction of zeolite
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: fraction of zeolite(experimentally determined)
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