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Abstract— Various ZSM-5 zeolite catalysts were prepared by using the reaction mixture TPAH-Na,0-SiO,-
Al,03-H,0. The composition and pH of the reaction mixture, the reaction temperature, and the reaction time were
found to be important factors for the formation and growth of ZSM-5 crystal. The physical and chemical characteristics
of the ZSM-5 cataylsts were examined by employing the XRD, SEM, XPS, TPD, IR, and TG-DTA-DTG methods, and
their activities were tested by conducting the methanol conversion experiment. The ZSM-5 catalyst was obtained
favorably when the SiO,/Al,O5 ratio was greater than 20, the pH in the range from 9 to 10.5, and the reaction
temperature about 150°C. The catalyst so prepared proved to be very active for the conversion of methanol.
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Fig. 1. XRD patterns of zeolites formed at dif-
ferent temperatures.

(a) 180°C or above, (b) 150°C, (c) 120°C or be-
low.
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Table 1. Synthesis conditions and characteristics
of various zeolite samples.

Sample Temp. Period wt% Surface Structure
Number (°C) (day) of Al area(m?/g)

1 130 7 155 ZSM-5 &
other
zeolite

2 145 1 4.7 198 ZSM-5

3 145 10 3.7 257 ZSM-5

4 145 11 26 479 ZSM-5

5 140 7 23 ZSM-5

6 145 5 1.2 273 ZSM-5

9} SA4EA 429

@

(b)

AN (©

5 10 15 20 25 30
240
Fig. 2. XRD patterns of zeolites obtained from
mixtures of different compositions.
(a) Sample containing 16.0 wt% Al,03,
(b) Sample containing 11.0 wt% Al,0,,
(c) Sample containing 2.3 wt% Al,0,.
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Fig. 3. SEM micrographs of samples taken out after various reaction periods ( x 6000).

(a) 18 hours, (b) 5 days, (¢) 13 days.
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Fig. 4. SEM micrographs of zeolites formed under various conditions ( x 6000).
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