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Abstract : Ga-MFI was synthesized by a hydrothermal process at atmospheric pressure.
The effect of mole ratios of reactants on crystallization was also investigated thoroughly.
The characteristics of synthesized Ga-MFI was compared with ZSM-5. The synthesis of
Ga-MFI was carried out with five different mole~compositions of a SiO: - b Ga;Os - ¢ NaO
-d TPA;O - e H:0. The synthesized Ga-MFI and ZSM-5 were characterized by XRD and
FT-IR. The inorganic cation (Na') and water played an important role in crystallinity and
the organic cation (TPA") as a template played a great influence on vields. With the
increase in the amount of Gaa*, crystallization time was increased. With a fixed SiOy/GaxO3
ratio of 400, the optimum reaction condition was obtained at HoO/SiO: = 30~35, Na:0/SiO;
=05~0.6, and TPAXO/NaO =1~1.25. In these cases, the crystallinity and yield were more
than 95% and 90%, respectively. By comparing IR spectrum of Ga-MFI with those of
ZSM-5 and silicalite, it was found that Ga-MFI showed a unique peak at 970 cm’!, which
may be used to identify Ga-MFI from ZSM-5 and silicalite.
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Fig. 1. Apparatus for the synthesis of Ga~-MFI.
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Fig. 2. Effect of Nay0/Si0; and Hz0/SiO:
ratios on the crystallinity; The mole -
ratios of Si0y¥Ga03=400 and
TPA0/Si0; = 0.015; Reaction
temperature = 97C; Stirring rate = 300
rpm; Reaction time = 60 hrs.
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Fig. 3. Effect of HyO/Si0; and TPA20/SiO;
ratios on the crystallinity; The mole
ratios of  Si0y/Ga:03=400 and
Nax0/Si0; = 0.015; Reaction
temperature = 97°C; Stirring rate = 300
rpm; Reaction time= 60 hrs.
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Fig. 4. Effect of TPA20/SiO; and Na:0/SiO;
ratios on the crystallinity and vield;
The mole ratios of SiOy/GazOs = 400
H20/Si0, = 35; Reaction temperature =
977C,; Stirring rate = 300 rpm; Reaction
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Fig. 5. Effect of Na)0/Si0: and SiO»/GaxOs
ratios on the crystallinity (- o -)
and reaction time (- © -); The mole
ratio of Hz0/Si0;=35 and TPAO/
Nax0=1.25; Reaction temperature =97

C; Stirring rate = 300 rpm.
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Fig. 6. XRD patterns of (a) Silicalite, (b)
Na-ZSM-5 and {(¢) Na-Ga~-MFIL

Table 1. Unit Cell Parameters of Synthesized
ZSM-5 and Ga-MFI

Unit cell Unit cell
Sample parameters (A) | volumes
a b c (A)

Silicalite 20.06 |18.80|13.36| 5249.12
ZSM-5

(Si/Al = 112) 20.03 |19.83|13.38| 5314.47
Ga-MFI

(Si/Gas = 105) 20.13 119.89|13.38 5357.16

* calculated by "Cell Ver. 5.0"(Copyright 1986
by K. Dwight)
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Fig. 7. FT-IR spectra of (a) silicalite, (b)
H-ZSM-5 and (c) H-Ga-MFL
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