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Abstract—From the experimental results of methanol conversion over HZSM-5 catalyst, it was observed
that around 250C methanol was only dehydrated to DME(dimethylether) and the aromatization was promo-
ted by the autocatalytic reaction of light olefins around 310C . When water was added to the reaction mixture,
the selectivities to light olefins and aromatics were found to increase and the degree of deactivation to de-
crease due to the steam distillative effect exerted by water present in the pore. In case of HZSM-5 catalysts
modified by metal impregnation, it was noticed that the Bronsted acid sites decreased because of the partial
ion-exchange of H™ ions by metal ions and that redistribution of acid sites occurred since metal ions and
metal-oxides gave rise to an increase in the Lewis acid sites. Also, it is evident that the crystalline metal
oxide formed on the catalyst surface during the course of calcination played the role of pore-plugging. For
these reasons, the metal impregnated HZSM-5 catalysts showed lower activity and lower rate of deactivation
in comparison to the HZSM-5. In particular, the modified catalysts gave substantially higher selectivities
to light olefins at the level of 100% conversion of methanol.
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Table 1. Surface areas of various metal impregnated HZSM

-5 catalysts
Catalyst BET surface area(m?/g)
HZSM-5 386
Co/HZSM-5 340
Mg/HZSM-5 332
Ni/HZSM-5 344
Rb/HZSM-5 358
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Fig. 1. Effect of temperature on the selectivities of various
hydrocarbons from methanol conversion over HZSM-

5 catalyst.
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Fig. 2. Effect of temperature on the product distribution

from methanol conversion to hydrocarbons over

HZSM-5 catalyst.
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Table 2. Effect of water on methanol conversion to hydrocarbons over HZSM-5 catalyst

Reaction condition?

Composition(vol%) CH;0H(100%) CH3;0H(80%) + H.0(20%) CH;0H(50%) + H,0(50%)
Temperature(C) 300 300 300
Time on stream 120 min 242 min 311 min
Pueon(KPa) 41 30 16
Product distribution(wt%)®
Cy 0.25 0.39 0.19
Co™ 20.09 2243 23.88
Co 0.17 0.21 0.18
Cy~ 17.27 17.33 18.28
Cs 2.38 3.54 3.17
DME 24.64 8.45 8.00
MeOH 8.78 1.04 5.87
C{ 11.39 15.26 1169
Cs 6.98 9.98 7.39
Cet? 8.05 21.37 21.35

“W/F=15.7 g-cat- hr/g-mol reactants. * Product distribution is exclusive of water. ¢ hydrocarbons with four carbon atoms.
¢hydrocarbons with five carbon atoms. “hydrocarbons with more than six carbon atoms.
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