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In Des Plaines (Chicago), lllinois, USA
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> GTI's involvement (R & D support):

> Further develop pressurized oxygen/steam gasification of biomass

> Develop efficient tar reforming at higher pressure and other syngas cleanup for
BTL (and SNG) applications

Develop design data for process scale up & integration; confirm simulation data
> Generate data for EIS & other BTL process steps




GASIFICATION Section: Gasifier, Hot
Gas Filter, Tar Reformer, Scrubber
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+ Maximizing removal of syngas contaminants going to Compressor & AGR Section (e.g. C10H8)?

,%\ + Delivering acceptable syngas for gasoline synthesis (H2/CO ratio, N2 content, NH3 content, etc)?
Scale R

Reformi to qual d for TIGAS?
WQ-502 eforming syngas to quality need for

+» Satisfactory and consistent densification of biomass supply to stabilize feed rate?
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Gasification (Andritz-Carbona)
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Syngas Cleanup (Andritz-Carbona &
Haldor Topsoe)
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Database on numerous biomass fuels has been
developed under wide ranges of operating

conditions

> Empirical correlations on key parameters developed:

— Water-Gas-Shift equilibrium approach
— Methane make

— Light HCs and tars yield

— Carbon conversion

> Development of a proprietary model
— Empirical correlations
— Useful tool throughout project life
> Test planning and execution

> Data analysis
> Scale up/process design package

Development Highlights:

= Over 1000 hours of Gasification
Section operation

» Generated complete data
packages to support detailed study
of over 30 stable operating periods
or steady states (from several
hours to over 10 days in duration)

» Tested various fuels (bark, forest
residue, stump, etc.)

= Tested different gasifier bed
materials

» Tested different reformer catalysts
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IBR: Integrate Gasification & Gas Treatment
(CARBONA-UPM test configuration) / Acid
Gas Removal / TIGAS
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Batch Sampling Systems/offline analyses to
confirm & complement online measurements

> Modified European Tar Protocol

> Moisture (gravimetric)

i n ¥ %ﬂ) > HCl/Ammonia/Alkali
L@WU Iy > Hew
> Trace Elements (As, Cd, Se, etc.)
ED > Mercury
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Details of the GTI-Modified ETP (off-
line benchmark: CEN/TS 15439)

Filter in the
process
stream

il
B

Vent >
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Critical Orifice for
depressurization

Ensure consistency:
Preparation,
recovery, and GC/MS
analysis by GTI's in-
house analytical lab




Consistency of test results
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U-GAS® Model correlations for
model tar compounds vs test data
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Tars Yield & Speciation
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Data on other key gasifier performance
parameters
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Key Instruments - Agilent® 7890A
GC
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A typical G-3 chromatogram showing
analytes of interest

f”“'*] Selected Light Tars at Reformer Inlet (G-3)
700 - o .
/mm Current:
=Benzene
B0D
=*Naphthalene
500 -
=Toluene
< 400 -
-
c
2 P
g 30 - CO
Haphthalene
Unidentified \
200 species
100 o R
I.,_;:?
oluene
2 3 4 5 5 7 8 5 10
Run Time [min]

GAW2014 slide 16




Online measurements of selected tars from
hot, undiluted, continuous syngas streams
at Tar Reformer inlet
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Online measurements of selected tars from
hot, undiluted, continuous syngas streams
at Tar Reformer outlet
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Post-naphthalene chromatogram
highlighting unidentified tar species
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