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Abstract : The catalytic performance and availability of heteropoly compounds for the conversion of methanol
to hydrocarbons have been studied. The effects of reaction conditions such as reaction temperature, methanol
partial pressure and residence time and the effects of ion-exchange of the catalysts were examined for enhancing
the yield of hydrocarbons and the selectivity of low olefins. Their acid strength depended on the kind of counter-
cation, and the yield of hydrocarbons and the selectivity for propylene to propane were closely related to
the electronegativity of the corresponding countercations. In contrast to the other heteropoly compounds, the
ammonium salt showed a considerably high catalytic activity and a high selectivity for paraffins to low olefins.
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Table 1. Acid Strength of Heteropoly Compounds

acid strength, H,
compounds
+15 —30 —5.6 —80

H;PW + + + +
AIPW + + + -
CU3(PW)2 + + (+) -
Cos(PW), + + - -
Zn;(PW), + + - -
Mg3(PW>2 + (+) - -
(NH,)sPW + + + +
H,SiW + + + —
HsPMo + - - -

+, acidic color 5 —, basic color ; ( ), vague
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Fig. 1. Schematic diagram of the experimental appa-

ratus.
1. H Bombe 8. Reactor
2. N, Bombe 9. Electric furnace

3.Flowmeter  10. Temperature controller
4. Needle valve 11.Relay

5.Micropump  12. Sampling port

6. Feed tank

7. Heating band

13. Condenser
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Table 2. Product Distributions of Heteropoly Acids

catalyst HsPMo|{H:PW{HsPW[H,Si
temperature( °C) 300 | 300 | 350 | 350
W/F(g-cat. hr/mol) 135 | 135 | 135 | 135
product distribution(%)
CH;OH 157 (100 | 48| 4.0
CH;0CH; 5821268 | 75| 58
hydrocarbons 26.1 | 632 | 87.7 { 90.2
conversion 843 1 90.0 | 952 | 96.2
hydrocarbon distribution(%)
CH, 132 | 54| 124 | 10.2
C.H, 252 | 144 | 168 | 150
C.Hs 34| 16| 18] 10
CsHs 193 | 168 | 178 | 17.9
CsHs 7.7 11421 120 151
CsHs 51| 90| 98| 78
CiHio 154 | 286 | 228 | 235
Cs 107 95| 73| 84
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Fig. 2. Effect of reaction temperature on total hydro-
carbon yield and hydrocarbon selectivity over
HsPW1204.

Pueon + 0.5 atm
W/F : 135 g-cat. hr/mole
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Fig. 3. Effect of partial pressure of methanol on
hydrocarbon selectivity over HsPW,,0,.
Reaction temperature : 350 °C
W/F : 135 g-cat - hr/mole
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Fig. 4. Effect of residence time on the total hydrocar-
bon yield and hydrocarbon selectivity over
HSPW12OAO-

Reaction temperature : 325 °C
Pueon © 0.5 atm
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Reaction temperature - 350 °C
Pueon - 0.5 atm
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