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CO.HY.GEN project research: pilot plante
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CO.HY.GEN project research: lab-scale plant
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CO.HY.GEN project research: HDG section

Operating conditions:
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CO.HY.GEN project research: HDG section
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CO.HY.GEN project research: HDG section
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CO.HY.GEN project research: desulphurization sorbent
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CO.HY.GEN project research: desulphurization sorbent
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CO.HY.GEN project research: HGD system modeling approach

Assumptions:

Mass-balance equations
•Gas-phase reactans
•Inert-phase

Energy-balance equation

gas- solid reaction:        H2S + ZnO = H2O + ZnS

DP negligible

No radial mixing (DR/dp > 10)
Axial back-mixing negligible

Momentum equation is negleted

Ideal plug-flow reactor
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CO.HY.GEN project research: equations model
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Shrinking core model
Limiting steps:
mass transfert and internal pores diffusion

Implementation using FORTRAN codeFORTRAN code with contribution of DICMDICM
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Breakthrough curves
(T= 375°C, Sulcis coal feed)

Breakthrough time in about 3,5 h

Thermal profile
(T= 375°C, Sulcis coal feed)

CO.HY.GEN project research: results and discussion

Hot spot due to reaction front 
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CO.HY.GEN project research: results and discussion

Comparison of 
different operating temperature

(Sulcis coal syngas derived)
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CO.HY.GEN project research: results and discussion

Model limits

Ideal PFR assumption

Step-shape of 
breakthrough

curves
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CO.HY.GEN project research: results and discussion

Model limits
Effect of scale-up 

on heat exchange

Decreasing of 
reaction

temperature
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CO.HY.GEN project research: results and discussion

Model improvements
Effect of axial back-mixing (preliminary results)
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Activities in modeling of hydrogen sulfide removal from hot coal syngas in a 
coal-to-hydrogen pilot plant

• Process analysis of hot gas removal system adopted model improvements

CO.HY.GEN project research: conclusions

Studies for model improvements are still in progress

• Bases for model improvements

• Development of a ideal assumptions-based mathematical model

• Analysis of model results and limits



CCT 2007 – Cagliari 15-17 maggio 2007 Caterina Frau

Caterina Frau, Alessandro Orsini, Monica Caboni, Giovanni Raggio

Modeling of hydrogen sulfide removal from hot 
coal syngas in a coal-to-hydrogen pilot plant

SOTACARBO S.p.A. – Carbonia (CI)

Giampaolo Mura
University of Cagliari – Department of Chemical Engineering and Materials – Cagliari (CA)


