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Technical data:

® Inner diameter: 0.28 m
® Length: 3 m

® Electric heating: 60 kW

® Max. wall temperature:
1200 °C

® Max. gas temperature:
1600 °C

® Pressure: 1 atm

® Liquid / suspension fuels:
Fuel flow rate: max. 18 kg/h

® Gasification agent: O,/N,
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MEG: mono ethylene glycol - Liquid reference fuel
Slurry: MEG with 30 wt% beech wood char - Model suspension fuel

PO: pyrolysis oil from beech wood - Technical liquid fuel

van-Krevelen-diagram
MEG Slurry PO 35
C,HgO, | CyH;60,, | CoH3044 30 .
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O/C (molar) 1 0.6 0.4 T1g N ¢
’ Lignite
LCV / MJ/kg 16.7 20.9 23.1 (1)"; ° o
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o0 02 04 06 08 10 1,2
o/C
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Design of Operating Conditions ﬂ(".
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Evaluate influence of fuel specification and process temperature
without variation of flow field
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Balancing / Characteristic Parameters ﬂ(".
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Carbon conversion:
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Yield (H,+CO):
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Syngas composition — ratio H,/CO ..\X‘(IT
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® Lower stoichiometry - increased content of intermediates due to temperature dependent
slow gasification reaction kinetics - reduced degredation of intermediates

® Slurry: lower CH, content and no C2-HCs due to influence of catalytically active ash species
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Carbon Conversion
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Yield (H2+CO) as function of stoichiometry
Aspen equilibrium values compared to experimental results
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Yield (H2+CO) as function of stoichiometry
Aspen equilibrium values compared to experimental results
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Summary and Outlook

Summary

® Influence of fuel specification and stoichiometry on syngas quality and yield
evaluated under atmospheric entrained flow gasification conditions

® Major influence of temperature dependent gasification reaction kinetics on
syngas composition and yield:
® Heterogeneous gasification reactions - conversion of solid fuel components
® Degredation of intermediates - CH,, C2-HCs

Outlook

@ Influence of the specification of the liquid phase on fuel conversion?
@ Influence of solid content and solid particle size on fuel conversion?
@ Characterization of flame zone applying laser-optical measurements
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Thank you for your attention!
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