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Experimental Procedure

> Effect of char cracking via varying active bed length from 0 cages to 3 cages
e Heterogeneous and Homogeneous (no char) cracking investigated
> Effect of temperature
e Temperature range examined - 500 — 800°C
> Effect of moisture content (MC)
e MC originally ~8%
o Drying ~2% and addition of moisture up to ~50%
> Effect of vapour residence time (RT) and particle size (PS)
o RT altered by adjusting N, flowrate from 2l/min to 0.5 & 4//min
o Decrease PS from 15mm to 10mm to increase active char surface area

Analysis of Results

> Mass Balance for wood input against the resulting char, liquid and gas yield
» CHO Balance and Gas Chromatography Mass Spectroscopy on the Liquid Phase
> Evolved Gas Detection
e COand CO,
> Evolved Gas Analysis at set intervals
o H,, Light HC’s, CO and CO,
> Results obtained will be used to validate mathematical modelling work
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More Information on SUWIC can be found at our websites: http://www.suwic.group.shef.ac.uk/
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Computer Modelling

> The core of the kinetic, single order mathematical model has been written in Microsoft
Visual Basic
o Aim is to model the destruction of tar simulating conditions similar to that of the experimental rig

o Currently, the specific equations have been derived however, the activation energies and so on
have been based on results from studies in the literature

o Next step is to manipulate the experimental data further to assist the validation of the mathematical
model for use in predicting the destruction of tar at different operating conditions and to help aid the
scale-up of the tar cracking system

> Heterogeneous cracking utilising char as a bed medium is effective at reducing tar in
the syngas
e Char is seen to work as both a heterogeneous medium and a catalytic medium

e Compared to homogeneous, gas-phase cracking, gas yields are higher due to a combination of
steam gasification reactions and temperature

o Steam gasification reactions become notable at temperatures above 650°C
o Increasing the moisture content aids the solution of producing a virtually tar-free syngas

Acknowledgement r “
———— SUPERGEN
M UK Engineering and Physical Sciences Research Council (EPSRC) EPSRC  svercey oy

M SuperGen Engineering and Physical S
search Council

Contact: Professor V N Sharifi,

Dept. of Chemical & Process Engineering, Sheffield University
Mappin Street, Sheffield S1 3JD, UK

Tel: +44-114-222 7518  E-ma n.sharifi@sheffield.ac.uk




