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BioRECAST - OVERVIEW
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BioRECAST: Objectives
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1
• Production of high quality biocoal from waste 

2
• Validate biocoal quality in industrial scale furnaces

3

• Enable the utilization of pyrogas as bioenergy source for 
EAF steelmaking

4

• Maximize the reuse of EAF waste heat for pyrolysis 
process

5

• Demonstrate economic and environmental benefits of 
the Pyro-EAF process



Steelmaking
Focus on EAF
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Massive use of fossil fuels 

for heat generation, iron 

oxide reduction, and iron 

carburization.

Direct emissions from fossil 

fuels and indirect from grid’s 

carbon footprint. 

Need for alternatives! 
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BioRECAST: Project framework
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Main objective: foster the consumption of biowaste streams as renewable carbon and energy source 

for steel sector and, at the same time, to valorize the waste heat of EAF steelmaking. 

Biowaste

Biocoal

Waste heat 
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Pyrogas
(~ 70% w)

Char (25-35%w)

Biomass

>400°C; 
20 °C/min; 
~2h

Condensable HC

Incondensable gases (CO, CO2, CH4, H2)
< 25-30% 
moisture 
content

Slow
PyrolysisUtilization of highly 

available and low cost 
biowaste streams

Possibility to utilize it for: 
• Direct combustion 

through innovative 
burners

• Source of renewable 
electricity and heat

Chemical 
leaching

Biocoal for steel industry

Valorization of inorganic 
compounds (Ca, P, N, Mg, K)

Waste heat from 
steel industry
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Biowastes streams
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Demo production campaign methodology
For upgrading biochar
into low ash biocoal, the
ADELE acid leaching
pilot unit was
commissioned and
currently operated at
REC-PARK
(500 lt/h leaching unit).

The conversion of biowaste streams into biochar
was carried out using the PYROK rotary kiln pilot
unit.
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Biocoal produced from AGW

AGW: agricolture waste
CR-AGW: AGW after slow pyrolysis
CL-AGW: AGW after slow pyrolysis and chemical leaching



BioRECAST R&D methodology

1320/05/2026

T = 450-550°C

CHAR

ORGANICS

PERMANENT GASESBIOWASTE
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Figure 1. Energy balance of an EAF. Figures in kWh/tsteel

The off-gas from the EAF
furnace was identified as the
most promising heat source for
the present application.

BioRECAST Valorization of EAF off-gases

Due to temperature constrain, the
gas collection MUST be done right
after the post combustion
chamber.
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BioRECAST Valorization of EAF off-gases

The low temperature and strong variability of the EAF gases 
are a problem for their exploitation as a heat recovery source for pyrolysis unit. 

Remaining EAF off-gases are used for electricity production. 



BioRECAST
Conclusions
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• The production of bio-coal from bio-waste could be a key player 

in the green transition of steel-making processes.

• Besides the environmental benefits of the solution, from an 

economic standpoint, this could be a game-changer. It opens up 

the possibility of benefiting from C credits associated with 

reduced CO2 emissions in a sector covered by EU ETS.

• Further analysis will be conducted in the coming years to 

determine the optimal integrated solution.

18.06.2025 20/05/2026



BioRECAST
Conclusions
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o The integration of pyrolysis and chemical leaching enables to produce 

biocoals with > 60% C, HHV > 23 MJ/kg and low P, suitable for EAF 

steelmaking;

o Two mixtures have been identified for larger scale production to EAF 

injection;

o Energy integration of slow-pyrolysis plant/EAF is ongoing to ensure 

both thermal energy for the pyrolysis plant and electricity production.
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Thank you!

David Chiaramonti, Viviana Negro
Politecnico di Torino

david.chiaramonti@polito.it
viviana.negro@polito.it
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