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Abstract—The catalytic performance and availability of Y-type zeolite and ion-exchanged Y-type zeolite were stu-
died in vapor phase methanol conversion to hydrocarbons in order to get low olefins among various hydrocarbons. In
general, the experiments were carried out at 400 °C, equimole of methanol and nitrogen, 0.79 gr-feed/hr - gr-cat of
LWHSV (Liquid Weight Hourly Space Velocity) and under atmospheric pressure. The study was performed for the ef-
fects of temperature, partial pressure of methanol and contact time on product distribution, and it was extended to the
deactivation process of catalyst and its effect on product distribution. Temperature was less effective than the other
reaction parameters, and the selectivity for low olefins was improved by lowering partial pressure of methanol and by
reducing contact time. As deactivation proceeded, the selectivity for low olefins was increased. The effect of ion-ex-
change was also studied. It was revealed that the ion-exchange of catalyst could improve both of the selectivity for low
olefins and catalyst's life time.
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Table 1. Properties of catalysts.

specific surface

catalyst metal content (wt %) area (m?/g)
HM 445
HX 328
HY 561
HKY 10.5 509
HBaY 12.1 598
HLaY 10.8 505
HPbY 25.3 4138
HSrY 12.3 519
DHY? 98
RHYY 541

a) deactivated HY
b) regenerated HY

7A3%% Table 10 el Q)

fol| AHg-5 wbg-A=2§ Fig, 1o vjehligic}, «
stainless steelZ A zt=igly, W2
chromel-alumel 434 &5 z47]o] 23t
odct, whs AHE EAe G.C.o dstded AR

column< Porapak Q 4m®} Porapak P 3m% %2

—

=3

o o

oo

(Ui,

12

V)

7 6
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6: micropump 12: condenser

Fig. 1. Schematic diagram of experimental ap-
paratus.
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Table 2. Comparison of product distributions on
various catalysts®.

HM HXY HY
methanol 0.23 5.43 -
dimethylether 0.44 4.89 -
hydrocarbons® 99.33 89.68 100.00

CH,4 10.28 1.92 0.17
CoHy 6.00 12.43 19.24
C2Hg 5.35 0.39 -
C3Hs 0.58 22.28 2.16
C3Hg 59.56 1.43 9.01
i-C4Hyo 6.96 17.76 39.59
i-C4Hg 0.31 8.78 -
n-C4Hyq 6.74 4.52 2.97
n-C4Hg - 2.70 -
Cs 4.12 13.72 18.50
Cg - 13.87 8.36

a) Reaction temp.: 400°C, LWHSV: 0.79-MeOH/g-
cat-hr, Ppmeon: 0.5 atm

b) Reaction temp.: 500 °C

¢) Each hydrocarbon is normalized by all the hydrocar-
bons produced (100%).
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Fig. 2. Conversion of methanol conversion reac-
tion over various catalysts.
Reaction temp.: 400°C for HM, HY
500 °C for HX
LWHSV: 0.79 g-MeQH/g-cat-hr
Pumeon: 0.5 atm
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LWHSV: 0.79 g-MeOH/g-cat-hr
Pumeon: 0.5 atm
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Fig. 10. Product distribution of methanol conver-
sion over HBaY-zeolite.

Reaction temperature: 400 °C
LWHSV: 0.79 g-MeOH/g-cat-hr
Pumeon: 0.5 atm
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Fig. 11. Product distribution of methanol conver-
sion over HPbY-zeolite.
Reaction temperature: 400 °C

LWHSV: 0.79 g-MeOH/g-cat-hr
Ppeon: 0.5 atm
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Fig. 12. Product distribution of methanol conver-

sion over HSrY-zeolite.

Reaction temperature: 400 °C
LWHSV: 0.79 g-MeOH/g-cat-hr
Pureon: 0.5 atm
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Fig. 13. Product distribution of methanol conver-
sion over HLaY-zeolite.
Reaction temperature: 400 °C
LWHSV: 0.79 g-MeOH/g-cat-hr
PuMeon: 0.5 atm
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Fig. 14. Effect of charge/ionic radius ratio on
olefin selectivity and conversion over
various jon-exchanged Y-zeolites.
Reaction temperature: 400 °C

LWHSV: 0.79 g-MeOH/g-cat-hr
Pumeon: 0.5 atm

Table 3. Physical properties of ions used in this
experiment [18].

element atomic weight charge radius (A)
Ba 137.31 +2 1.34
K 39.10 +1 1.33
La 138.92 +3 1.016
Pb 207.21 +2 1.2
Sr 87.63 +2 1.12
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