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OBJECTIVES
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Amorphous Silica-Alumina
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Reaction conditions: T= 300°C, P = 1 atm, mol H,/mol feed = 60




Proposed Pathway
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Guaiacol strong adsorption=>»fast deactivation
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Catalyst= Amorphous Silica-Alumina
Reaction conditions: T= 300°C, P = 1 atm, mol H,/mol feed = 60, W/F=1.2 hr




Anisole vs. Guaiacol

| | | | | | | | | |
100 - .
80- -
<
> 60 - 4 Guaiacol should
IS be more
% reactive.
>
2 40+ i
8 Faster
deactivation ?
20 —m— Guaiacol -
—@— Anisole
O | | | | | | | | | |
00 02 04 06 08 10 12 14 16 18 20 22
W/F (hr)

e UNIVERSITY o OKLAHOMA

Catalyst= Amorphous Silica-Alumina 9
Reaction conditions: T= 300°C, P = 1 atm, mol H,/mol feed = 60




Anisole vs. Guaiacol

Issues over ASA: fast deactivation, no deoxygenation

Effect of switching anisole and guaiacol feeds

Catalyst= Amorphous Silica-Alumina
Reaction conditions: T= 300°C, P = 1 atm, mol H,/mol feed = 60, W/F=1.2 hr
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Metal Catalyst

12 % of CH, is conserved on Ru/C
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Catalyst=5 wt% Ru/C

Reaction conditions: T= 400°C, P = 1 atm, mol H,/mol feed = 60, W/F=1.2 hr
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e Loss of methyl
groups

e Deactivation
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Bifunctional Catalyst
Ru/TiO,
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Preservation of methyl groups + production of aromatics
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Catalyst= 5% Ru/TiO, 13
Reaction conditions: T= 400°C, P = 1 atm, mol H,/mol feed = 60, W/F=1.2 hr



Conservation of methyl groups
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Conservation of methyl groups
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Stability

Conversion (mol %)
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Influence of catalyst pretreatment
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Influence of catalyst pretreatment
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Summary

. .storption/Deactivation over ASA

— Guaiacol>Anisole

 Importance of methyl transfer for C retention

* Ru/TiO, systems show promise in terms of activity,
selectivity, and stability

 Pretreatment conditions strongly influence catalytic
activity and selectivity
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