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Reaction kinetic of crystal growth in NaX zeolite
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Abstract The crystal size was determined as a function of reaction temperature, during the crystallization process of
NaX zeolite. The measured rate constants for linear growth were as 0.0441um/h at 80°C, 0.0595 pm/h at 90°C and
0.0972 um/h at 100°C, respectively. The activation energy calculated from the relation between the linear growth rate
and the reaction temperature was 43.243k]J/mol. The reaction of crystal growth were revealed as 20days at 80°C, 16 days
at 90°C and 9 days at 100°C, respectively. Both the final product crystal size and the crystallization time were decreased
with increasing reaction temperature.
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Fig. 1. XRD patterns of NaX zeolite as a function of
reaction time with different temperature. (a) at 90°C and
(b) at 100°C.
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Fig. 2. Crystallization curves of NaX zeolites at various
temperatures.
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Fig. 3. Solution crystallization mechanism model of zeolite
in the reaction vessel.
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Fig. 4 SEM of NaX zeolite as a function of reaction time. (a) 7 days at 80°C, (b) 13 days at 80°C, (c) 20 days at 80°C
(d) 3 days at 100°C, (e) 7 days at 100°C and (f) 9 days at 100°C.
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Fig. 5. SEM of NaX zeolite as a function of reaction tem-
perature. (a) 80°C(20 days) and (b) 100°C(9 days).
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Fig. 6. Particle size distribution of NaX zeolite obtained at
various temperatures.
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Fig. 7. Crystal growth curves of NaX zeolites at various

temperatures.
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Fig. 8. Temperature dependence on the rate constants for
linear growing of NaX zeolite.
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