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Abstract— NH,;-ZSM-5 prepared in the laboratory was deammoniated under different conditions to change its
acidic properties. The effect of acidic properties change on the catalytic activity and selectivity in some model reactions
such as methanol conversion, cumene cracking and xylene isomerization was investigated.

It was found that the catalytic activity and selectivity affected by the deammoniation conditions. This effect is at-
tributable to the decrease in the number of strong protonic acid sites due to the dehydroxylation of the zeolite, as the
deammoniation temperature is increased. It might be partly due to the dealumination and the decrease in the cry-
stallinity of the zeolite. It is suggested that the alumina dealuminated from the framework is piled at the pore mouth to
reduce the pore size and increase the shape selectivity in the xylene isomerization.
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Fig. 1. X-ray diffraction patterns of (a) ZSM-5
under investigation, (b) Mobil ZSM-5.
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Fig. 2. TGA-DTA graph of NHZSM-5.

Table 1. BET area and adsorption amount of
H.0 and methanol on ZSM-5

Deammoniation BET Area A(;i/sgorct;e;t)e
Temperature (°C) (m%/g) m

Na-ZSM-5 279

NH4ZSM-5 296
HZSM-5 400 302 0.0252 0.0540
HZSM-5 500 375 0.0272 0.0740
HZSM-5 600 331 0.0264 0.0715
HZSM-5 700 313 0.0205 0.0650
HZSM-5 800 303 0.0139 0.0616
HZSM-5 1000 284 0.0101 0.0578
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Fig. 3. Schematic diagram of reaction unit.
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Fig. 4. Temperature programmed desorption of
NH,.
(1) 500, (2) 600, {3) 700, (4) 800, (5) 1000°C
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Fig. 5. Reaction mechanism of cumene cracking
on Brionsted acid site [13].
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Fig. 7. Dependence of the ratios of xylene isomers
formed in the reactions of methanol on de-
ammoniation temperature of NH,-ZSM-5.

Table 2. Product distribution with deammoniation temperature in the methanol conversion reaction

Atmosphere Air No Vacuum
Deammo, 400 500 600 700 800 1000 500 500
Temp. (°C)
Conversion 100 100 100 100 100 94 100 100
Aliphatics 67.9 61.9 66.4 69.4 78.8 94.6 61.0 68.1
Bernzene 4.3 4.3 4.9 4.8 7.9 11.0 5.1 4.8
Toluene 24.0 23.1 23.7 22.5 13.2 10.1 24.9 27.0
Ethyl Benzene 5.2 5.4 4.3 4.6 4,0 2.5 4.4 3.9
p-Xylene 18.0 18.3 17.3 21.3 35.9 43.1 18.7 16.4
m-Xylene 21.1 21.2 21.5 22.1 10.0 7.4 24.1 259
o-Xylene 7.0 8.9 9.0 8.5 7.0 3.6 9.1 11.0
* Total Xylene 46.0 47.2 48.9 51.9 52.9 54.0 51.9 53.2
p-Ethyl Toluene 5.7 5.1 5.3 4.2 9.7 12.4 2.9 3.5
m-Ethyl Toluene 7.0 7.8 6.6 5.8 3.0 7.7 53 7.3
o-Ethyl Toluene 5.9 5.5 6.3 6.1 9.4 - 5.6 5.4
Trimethyl — 0.5 - 0.4 - - - —
Benzene
* Total C + 18.6 18.8 18.2 16.5 22.0 22.1 13.7 16.1

* reaction temperature = 400°C
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1000°C.
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