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Fig. 1
Toluene Methyiation over Catalyst A
100%
80%
60%
40%
20%
0% M
0 5 10 15 20 25
T.0.S. (hr)
—&— P-Sel. —&— MeOH conv

—i— Tol. Conv. ~»— MeQOH Uil

Fig. 2
Toluene Methylation over Catalyst B
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Fig. 3
Toluene Conversion over Catalysts C, D, and E
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Fig. 4

P-Xylene Selectivity over Catalysts C, D, and E
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Fig. 5
Methanol Utilization over Catalysts C, D, and E
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Fig. 6

Toluene Methylation over Catalyst F
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Fig. 8

Toluene Methylation over Catalyst H
Tol/MeOH 3:1, H2/HC 0.8:1, S.V. 3.9, Press 15 PSIG, Temp 500°C

100% TcdcddAded-Ab A bed-A bbb dd-AbAbA
80%
60% - ot - X
40% ' :
20%
0% .:.I-:::H ..... 5 A : 000900084 T
0 5 10 15 20 25 30
T.0.S. (hr)
—— P-Sel —— Toluene Conv. —&— Methanol Conv. .
—&— Benzene sel. —»— Methano! Util. {(molar)
| Fig. 9
Toluene Methylation over Catalyst |
Tol/MeOH mol ratio=3, H2/HC=2, S.V. 4, temp 500°C
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Fig. 11

Toluene Methyiation over Catalyst K
Tol:MeOH 3:1, H2/HC 1:1, H2HC 1:1, S.V. 8, Press 50 PSIG, Temp 500°C
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Fig. 12
Toluene Methylation over Catalyst L
Tol:MeOH 3, H2/HC 2, H2HC 1, S.V. 8, Press 50 PSIG, Temp 500°C
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Fig. 13

Effect of hydrogenation metals/water and phosphorus
on methanol decomposition
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Fig. 14

Toluene Methylation over Catalyst M |
Tol:MeOH 3, H2:HC 2, H20:HC 1, S.V. 8, Press 50 PSIG, Temp 500°C
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Fig. 15
| - Toluene Methylation over Catalyst N
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Fig. 16
Toluene Methylation over Catalyst O
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Fig. 17
Toluene Methylation over Catalyst P
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