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Fischer-Tropsch Synthesis
Q

Production of hydrocarbons from carbon feedstock Invented in the 1920s,
commercialized from the 1930s for large coal and natural gas sites.
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gas cleaning
Depending on the Gas cleaning protects the FT-reaction is The synthesis Product is a Post-processing
feedstock (coal, biomass, catalyst and compression carried out at needs a catalyst mixture of steps can increase
...) the process can be steps. elevated pressure. and is exothermal. | hydrocarbons. yield of kerosene /

“fossil” or “renewable”. diesel and waxes.
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( Feedstock N

Natural gas [ Municipal waste }
(Syngas production v

Various methods depending on the feedstock and with varying amount of
complexity. Methods greatly differ in need for syngas cleaning.

(Fischer-Tropsch synthesis v

A number of different catalyst can be used with individual advantages and
disadvantages. Different forms of reactors are in use: microchannel,
| bubble... No clear “‘winner” emerged yet in small to mid-scale.
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A complex interdependent chain of operations with many  progucts can a|sov
chemical-engineering and techno-economic challenges. be a “refinery challenge”. ?j{ 2
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With partner universities we
implemented a fluidized-bed
gasification process, capable of
using a large variety of feed- Gas cleaning on our gas-
stock from biomass to waste. cleaning test-rig.

Our FT-synthesis
is focused on
small- to mid-
size installations.

We cover the full FT-process chain




BEST Fischer-Tropsch Synthesis

All parts of our process chain have been developed by us
and our research partners. We optimized and operated all
parts continuously racking up thousands of operating
hours and are intimately familiar with all issues arising
from the development and operation of such a process
chain.
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The process chain at our research facility in Vienna — the
Syngas Platform Vienna — starts from biomass or waste
(e.g. sewage sludge) includes gas cleaning (hot fly ash
cleaning, tar cleaning in biomass scrubbers, then a water
scrubber and finally a ZnO filter) to ensure long-term
operation and finally a fractionation splits the FT-product
into its main fractions.

~N

FT-reactor fractionation

combustion reactor

hiomass

stem’

AK/\

A

COMPressor el e

C—=1

middle fraction

37 B

Simplified process chain for gasification of biomass / waste over gas cleaning to Fischer-Tropsch fuel production.
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FT-Synthesis at BEST
takes place in a
pressure vessel
developed by
BEST together
with our part-
ners at TU-
Wien and
KIT

H, + CO
from
compressor
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BEST SBCR:

Slurry-Bubble-Column-Reactor @))

Cleaned syngas from the gasification
Is pressed into the reactor and helps
to mix all components vigorously.

The crude FT-product forms in and is
extracted from the vessel. Also heat,
solid-separation and other
parameters are managed here.

Catalyst particles freely move in the
vessel. Both iron an cobalt-based
catalysts can be used from
commercial suppliers.



20 Years FT-Development at BEST

Improved gas Several thousand

cleaning hours operation
1 1
Initial FT-research
laboratory Increased BPD! reactor Relocation to
yield planned Vienna
| 1 *—*
) ® )
2005 2010 2015
H Ll
First production of Power-to-liquid BPD Full process chain
FT-diesel demo wind-diesel comissioned in operation!

The hot commissioning marks the world’s first
demonstration of the full process chain from
biological (waste) feedstock to FT-fuel.

Better product
separation

1 1-Barrel-per-Day FT Reactor
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