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InsPyro improves existing
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with its customers



Dust2Value process

InsPyro active in the Dust2Value consortium to assist in process modelling +
digital twin development

D2V is a novel process for the recovery of ZnO and DRI from EAFD using H, as a
reducing agent
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Zinc reduction: Waelz Kiln

Typically occurs in waelz kiln using carbon

Solid — Solid reaction

Zn/N,/Zn0O/CO/CO, Air/0,
< Zn(g) Cl(s) + 0,(g) = CO (g) <
T ZnO(s) +CO(g) + =1Zn(g) + CO, (g)
Feed (ZnO/Fe,0; etc) / ZnO(s) + C (s) = Zn(g) + CO(g) Slag (Fe..)
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Zinc reduction: Waelz Kiln

Typically occurs in waelz kiln using carbon

Zn/N,/Zn0O/CO/CO,

<

Solid — Solid reaction

Feed (ZnO/Fe,0; etc)

+
Coke (C)

Efficiency

Counter current principle

Zn(g)

T
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Heat Recovery
Zn0O reoxidation
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Air/0,
C(s) + O,(g) = CO (g) <
ZnO(s) +CO(g) + =Zn(g) + CO, (g)
~ Zn0ls) + C (s) = Zn(g) + CO(g) Slag (Fe..)
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600-700 kg/t EAFD
No Fe recovery
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Zinc reduction: Waelz Kiln

Typically occurs in waelz kiln using carbon

Solid — Solid reaction

Zn/N,/Zn0O/CO/CO, Air/0,
< Zn(g) Cl(s) + 0,(g) = CO (g) <
T ZnO(s) +CO(g) + =Zn(g) + CO, (g)
Feed (ZnO/Fe,0; etc) / ZnO(s) + C (s) = Zn(g) + CO(g) Slag (Fe..)
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Zn Recovery
Some sintering and Zn and Fe
dissolves in Ca Silicates

Efficiency Fossil Carbon
Counter current principle GHG — 550 kg/t EAFD

Waelz Slag
600-700 kg/t EAFD
No Fe recovery

Heat Recovery
Zn0O reoxidation

10 - :::e"g:crla?ean Union Simulate. Ouantify. Optlmlze l n S Pyr6




Zinc reduction: Dust2Value Process

How ZnO reduction with carbon and hydrogen differ

Gas — Solid reaction

Zn/H2/N,/ZnO/H,0
<

Feed (ZnO/Fe,0; etc)
>

Zn(g)
T ZnO(s) + H,(g) = Zn(g) + H,0(g)
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How ZnO reduction with carbon and hydrogen differ
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How ZnO reduction with carbon and hydrogen differ
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Zinc reduction: Dust2Value Process

How ZnO reduction with carbon and hydrogen differ

Gas — Solid reaction

Zn/H2/N,/ZnO/H,0
<

Feed (ZnO/Fe,0; etc)
>

Zn(g)

T o
0 %99 © ¢ %

Zn0(s) + H,(g) = Zn(g) + H,0(g)

e ® %

N,/H,

<

Slag + metallic Fe
>

Efficiency
Counter current principle
Hydrogen recovery

Fossil Carbon
No direct emmisions

Heat Recovery
Zn0O reoxidation

Zn Recovery
High Zn recovery, limited
sintering (<1200 °C)

SDRI
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Overall process + Goals

Key Products:
Crude ZnO

DRI
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Efficiency
Maximize H, efficiency
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Digital Twin

Thermodynamics Mass and energy balance
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Process Integration

Data input of production data

/
Pilot plant

Digital twin

Real time data analysis:

* Expected yields based
on input data

* Expected H2 efficiency

*  Temperature profile of
kiln

Feedback used to improve production

Simulate. Quantify. Optimize. lnS P yr 6



Mass flow (kg/h)

20

Preliminary Results

Mass and temperature profile
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Preliminary Results

Mass and temperature profile
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Project Current Status

Pilot plant is under construction

Digital twin under development
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Thank you for your attention

Contact:

Ambachtenlaan 54, Leuven, Belgium

WWW.inspyro.be

Andrea.Kotze@inspyro.be
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