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• wood chips

• thermal load 15.1 MWth (4.55 MWel)

• technology FICFB Güssing (repotec)

SWU Stadtwerke Ulm 

CHP demo plant
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Februar 2012 Linde Engineering Dresden GmbH aquires Carbo-V® IP 
Januar 2013 Linde and Forest BtL (Finnland) sign agreement 

Carbo-V for Biodiesel and Naphta | Kemi, Finnland

Update May 2014 | Sven Petersen
Feb 2014 project with ForestBtL / VAPO / NER300 canceled

Linde has elaborated numerous technical corrections of Carbo-V process design
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Update May 2014 | Abraham UHDE

• detailed engineering finalized
• multi floor furnace for torrefaction
• multi fuel feed (coal, pet coke,...)
• FT design for 1 l/h
• Commisioning planed for 2017
• 4 years of operation planned in project
• higher budget e.g. Dunkerque site
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Fast pyrolysis
(2 MW, 500 kg/h)

EF gasifier
(5 MW, 1 t/h)

DME and gasoline 
synthesis

(2 MW, 50 kg/h)

Hot gas cleaning
(2 MW, 700 Nm3/h)

Tank farm

Biomass 
grinding

BioSyncrude 
preparation

bioliq pilot plant
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State of the bioliq - project

Stage 1 Stage 2 Stage 3 Stage 4

Process Fast pyrolysis High pressure 
entrained flow 

gasification

Gas cIeaning
and Synthesis I 

Synthesis II

Product BioSyncrude Synthesis gas Dimethyl ether Gasoline

Capacity 2 MW (500 kg/h) 5 MW (1 t/h) 150 kg/h < 100 l/h

Realization 2005 - 2008 2008 - 2013 2009 - 2011

State In operation In operation Performance test 2013 

Partners:
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bioliq® process scheme

bioSyncrude

bioSyncrude

Synfuel

B
io

m
as

s

Syngas

De-central Centralized

Fuel 
synthesis

DME
synthesis

Filter Sorption CO2 and water 
separation

Catalyst

O2 (Steam)
Gas cleaning and conditioning

High pressure
entrained flow 

gasification

Slag

Fast pyrolysis 

Pre-treatment 

Source: Presentation of Dr. Dahmen, IKFT
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Pyrolysis flow scheme

In cooperation with:
2 MWth / 500 kg/h
500°C / 3 sec
Sand Loop 10/1
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Fast Pyrolysis – pilot plant results

[5] KIT, earlier results
[6] Bridgwater et al.

Char
Aqueous
Condensate

Biotar
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0% 20% 40% 60% 80% 100%

Rape straw
Empty Fruit Bunches

Corn straw
Miscanthus

Bagasse
Corn Cobs
Eucalyptus

char and condensate fraction of different 
biomasses (ar) after fast pyrolysis

char incl. ash condensate incl. moisture of biomass

Rule of thumb: For preparation of biosyncrude a mass ratio 
condensate: char of at least 2 is demanded!

Liquid/solid-ratio

5:1

4:1

2:1

1,5:1

Char/liquid yields
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R&D on BioSyncrude
Flow properties of slurries
Varying heating values
Equipment testing
(Pumping, stirring, heating ….)
New metrology devices 
Materials selection and testing

Vergaser

M

Wasser

M

Wasser

Meßstutzen

Slurry
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5 MWth / 1 t/h
Oxygen blown
p = 40 - 80 bar
Membrane Wall

bioliq® Entrained Flow Gasifier
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V1 (40bar) V14 (80bar)
Balances Raw data Alteration  

waste water stream Raw data Alteration 
waste water stream

M balance Input ṁ [kg/h] 3942 3942 3748 3748

Output ṁ [kg/h] 4543 3942 7022 3748

Difference ṁ [kg/h] 601 115,25% 0 100,00% 3274 187,37% 0 100,00%

C balance Input ṁ [kg/h] 386 386 405 405

Output ṁ [kg/h] 369 369 402 402

Difference ṁ [kg/h] -17 95,58% -17 95,58% -3 99,28% -3 99,28%

H balance Input ṁ [kg/h] 290 290 292 292

Output ṁ [kg/h] 385 319 655 291

Difference ṁ [kg/h] 95 132,84% 29 109,84% 363 224,29% -1 99,74%

O balance Input ṁ [kg/h] 2854 2854 2749 2749

Output ṁ [kg/h] 3362 2828 5601 2691

Difference ṁ [kg/h] 508 117,79% -26 99,09% 2852 203,76% -58 97,89%

N balance Input ṁ [kg/h] 388 388 329 329

Output ṁ [kg/h] 386 386 364 364

Difference ṁ [kg/h] -1 99,66% -1 99,66% 35 110,73% 35 110,73%
Q balance Input kW 17674 17674

Output kW 18359 17561
Difference kW 685 103,88% -113 99,36%

Mass, Species and Energy Balance 
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bioliq® II 

Burner & Reactor


