Reactor and Catalyst Development
for Fischer-Tropsch Synthesis
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Objectives

O

Make biomass based FischerTropsch

work in New Zealand!
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Plant configuration Reactor/Catalyst
development
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Catalyst and Reactor Development
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Catalyst development

Reactor Selection

High performance i.e. good catalyst Suitable for reactor choice

utilisation and conversion e

Favourable Ufor maximum
Easily Scalable production from once through proces

Suitable for smaller scale




Microchannel Reactor

What is it? \ Reactor with channels of

dimensions between 0.1-5mm

Advantages

Heat and mass transfer rates
orders of magnitude higher than
traditional reactors

\_/
Very suitable to small scale once
through process

Effectively a small fixed bed reactor

Easily scalablei number up rather

/ than scale up




Reactor Design
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Reactor Fabrication

How do you make small channels???

}

And how do you make them here???
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Lithography & Wire cutting Laser cutting
chemical etching
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Reactor Fabrication

Lithography & Wire cutting Laser cutting
chemical etching

,ZEats,yto change\/ Aability in Aull designed for
design Christchurch \/ thicker material ><

Motential to \/ /Repeatable \/

manufacture in
house

problem

Del i very\i/s supplier os
MRepeatability ><

Limited in minimum
dimensions
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Reactor Fabrication

EDM drilling
S —

Channels

individually cut

0.3mm wide




Reactor Fabrication

Created as a stack of 40

= repeatable !!

Very rough surface

= high surface area and
catalyst adhesion




Reactor Fabrication




Trial Rig

64% H2
32% CO
4% N2

»
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Flow meter

Cooling

TI1 Heaters

O

eactor

Col




Microchannel reactor washcoats

Neat cobalt nitrate Cobalt on titania Combustion synthesis
\'-=‘{ e \=j

-Simple -More traditional -Expect tighter
-Easy to add solution -Expect less deactivation distribution of crystal size
-Repeatable

-Potentially wasteful of -Questionable -Questionable
cobalt repeatability repeatability

-Deactivation
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Cobalt Cobalton Combustion Fixed bed
titania synthesis

240 9.7 3.6 3.3 0.24

225 2.7 1.4 0.84 0.077

210 1.4 0.75 0.67 0.04

240 4.6 2.4 2.29 0.14




Methodology T Liquids analysis

0.08 S
Development of method
0.07 and standards in GC
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Fraction of total product Wt %

Carbon number




Methodology 1 Liquids analysis
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0.95 - Values of Ufor various catalysts over temperature range
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ResultsT Liquids analysis
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Cobalt
washcoat




