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Gasification & Synthesis: State of research
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Syngas Platform Vienna — Unique
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Syngas from DFB gasification @

H, CO CO,  CHiCH,

41% 23% 10% A4

Product gas! or

Typical product synthesis gas? Bed material, heat Flue gas
gas composition
Wood chips e :
Gasification reactor Combustion reactor
(bubbling fluidized bed) (fast fluidized bed)
780 -850 °C 900 — 950 °C

. Jointly developed by:
1 e.g. tar (incl. BTEX): 20-30g/m?3, H,S ~100 ppm for

biomass fuel before any gas cleaning for downstream
processing . .
. - Steam Bed material, char Air @)
2 Synthesis gas = cleaned from impurities
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Coarse gas cleaning

Raw Radiation

O

product gas cooler Cyclone Hot gas filter Water quench RME scrubber Product gas
o —W '}O 40—

750°C 300-350°C 20-40°C

Integrated gas cleaning

units and recycling of GCMStars <1g/Nm?3

* Fly char HCI <1 ppm

 Rich RME H,S 50 ppm

NH, 5 -900 ppm
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Coarse gas cleaning - Tar Reduction
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Reduction of initial concentration in %
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After the RME Scrubber a relative reduction to below 10 % was achieved
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Coarse gas cleaning - Inorganic Impurities @)

Raw Radiation
product gas cooler

> @

Cyclone Hot gas filter Water quench RME scrubber

Product gas
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A X
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Concentration of H,S
NH,, and HCI
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Coarse gas cleaning - Inorganic Impurities

Raw Radiation
product gas cooler

> @
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Limits for FT
S-components <1 ppmV
N-components <1 ppmV
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O
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Further gas
cleaning required!
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Fine Gas Cleaning of the Fischer Tropsch pilot @
plant

M Heater 40°C
Gas C’ean'ng | Heater 250°C
N
&
RME Water NH3  Blower I:*_fl
Chiller 10°C regen. scrubber

Pre- © @ Zn0
cleaned Chiller 7°C adsorber
syngas - Af:f":'a'.'::d

T * agsorber
~50 Nm3/h Nitrogen
). Activated carbon CIea ned
Heater 225°C adsorber cof;‘;:?sor syngas for
N FT
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Measurement using bark pellets \O)

RME Scrubber NH3 Scrubber Activated Carbon ZnO |

H2S mmmm COS mmmmm THIOPHENE Summe
1000
2,79 S
e 0270 / 191
11,41 ——
500 >—\ 65,40 p p m \
52,75 740
421 543
0
GCS - 1 - vor RME Scrubber GCS - 2 -vor NH3 Scrubber GCS - 3 - vor Aktivkohle GCS-4-vorZnOl| GCS-5-vorzZnOll
20
Benzol mmm Toluol mmmmm Xylol OXylo| e Summe
10 _\ g
Over Range
3,63 3,57
0 U, 17
GCS-1 - vor RME Scrubber GCS- 2 - vor NH3 Scrubber GCS - 3 - vor Aktivkohle GCS-4-vorZnOlI GCS-5-vorznOll
600 NH3 EHCN
400 —_—
20 10 p p m Vv
200 400 — _/‘ 20
0 100 0
GCS-1 - vor RME Scrubber GCS- 2 - vor NH3 Scrubber GCS - 3 - vor Aktivkohle GCS-4-vorzZnOl| GCS-5-vorznOll
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RME NH3

Sample tubes vs. wet chemical measurements @))

Activated

- o -
A= /
|

500 Tk
300
200 400 367-279 : 10 2 O
100 2-1
207-157 100 0
O ] |
GCS-1 - vor RME GCS- 2 - vor NH3 GCS-3-vor GCS-4-vorZnOl GCS-5-vorZnOll
m Scrubber Scrubber Aktivkohle
NH3 B HCN
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Measurement using cashew husks @))

10 BTX — Components — Benzol M Toluol [l Xylol B o-Xylol
3 10
2 5 g/Nm?3
1 0,000 2 0,001
0,002
0 0
S — Components — H2s [l cos M Thiophene
15 207,51 300
: ppm,
5 100
5,587 Nipikl 6,012 RiPYrENggik

1 2 3 4
14 BEST — The role of product gas cleaning for successful synthesis 12.06. 2024



swing adsorption
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Cashew nut shells

271 mg/Nm3

26
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Green Fuel and Chemicals (GFC) \C’O))

TSA: Results cashew husks autumn campaign

S — Components Other inorganic — Components
1
220 i 171
1
1
Bl H2s ! Bl NH3
Bl cos i Bl HCN
I THIOPHENE : 2 Hel
I
I
ppm, : by
I
1
1
1
| 6,2
3 0,01 ! 5 0,3 0,9
1

_9
Inlet o Outlet e
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Available clean syngas gas bundles @

-- Cashew nut | Wood | Paper sludge+wood
Unit ! )
heIIs chips chips
57 87

Volume Nm3
H,/CO - 2,7 1,5
Benzene g/m3
Toluene g/m3
Xylene g/m3
0-Xylene g/m3 Not determined
H,S ppm
COS ppm
Thiophene ppm
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Problems with
removal of heavy tars

Fine gas cleaning/
RME scrubber Synthesis
—

Cyclone Hot gas filter

Gereinigtes Gas

~

Product gas recycling

Produktgas von Gaserzeuger

Clean syngas

I FT-Product

RME scrubber NHBIscrubher Activated charcoal Compression Zn0 adfmber Off gas
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SBCR Tail gas recycling
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mg/L tar particles dissolved in IPA

Analysis of tar particles
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Conclusion @

Coarse gas cleaning:
= Reduction of inorganic impurities of 60% to 99%, depending of feedstock

= Reduction of tars from 6.8 to 0.1 g/Nm?3 and decrease of tar dew point from
167°C to 86°C

Fine gas cleaning:
= Catalyst limits reachable with pilot scale fine gas cleaning (before FT)
= Promising results for TSA regarding tar reduction

‘But: Tar removal is still insufficient and problematic for both fine gas cleaning
setups
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