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IRING construction clay blocks or clay roofing
tiles requires large amounts of energy.

As natural gas is currently used as the
energy source, combustion in driers and
furnaces is responsible for 90% of CO2

emissions from industrial plants. 
Biomass gasification can be an alternative for
this industry, to move towards low carbon
emission processes. 

••• Several continuous test runs of 15 hours were successfully achieved to
fire various types of blocks or tiles.  

••• The data collected enabled an in-depth characterisation of the process
in terms of an energy/mass balance assessment, gasifier performance,
and gas quality suitability for the targeted application. 

••• The next step will be to validate these innovative results at full scale
(circa 1MWth), widening the range of biomasses that can be utilized
(including SRF), guaranteeing a sustainable and affordable source of
feedstock, and demonstrating a 24h/7d operating time.

Objectives
••• The objective of this project was to demonstrate the feasibility of

combining a gasification process with a clay block firing kiln on
a pilot scale. Many experimental trials were carried out to test and
optimize the whole process: the gasifier, the cleaning system and
the dual fuel burner.

Experimental results 
••• An 80 kWth two-stage gasifier (figure 2) was used

to convert industrial wood chips (figure 3) into
syngas, which was then burnt in a lab-scale kiln
(figure 4) to fire bricks or tiles (figure 5). 

••• Downstream from the gasifier, a gas cleaning line
was designed and built to allow various gas
qualities to be produced. 

••• The whole process was fully monitored and the
main parameters where measured: temperature,
pressure, gas composition, tar, condensates,
particles at different locations (figure 6).
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Conclusions and perspectives

Figure 1. TERREAL Factory 
for the production of clay 

building materials.

Figure 2.The 80 kWth gasifier 
connected to the firing kiln (CIRAD).

Figure 3. Pine Wood chips (CIRAD).

Figure 7. Flame of syngas 
in combustion chamber (BERALMAR).

Figure 6. Syngas composition at burner inlet (CIRAD).

Figure 4. Lab-scale kiln (TERREAL).

Figure 5. Bricks and tiles 
(TERREAL).

Use of gasification syngas 
for manufacturing clay bricks and tiles

Feasability study on a pilot scale 


