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SOTACARBO CO.HY.GEN project research: pilot plante
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SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,
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SOTACARBO CO.HY.GEN project research: desulphurization sorbent

SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,

KATALCO 32-5 M
Hydrogen Sulphide Absorbent

Johnson Matthey
Catalysts

e
Product Benefits « Low and stable pressure drop due to high particle strength

Very high H:5 capacity due to high density coupled with high porosity
giving a high accessible zinc oxide content per volume of absorbent

Optimized for systems with “lead/lag” operation

Reliable performance and long predictable lives

Excellent performance over a wide range of operating conditions
Sulphur removal to very low levels

Easier disposal because sulphur is chemically absorbed to give stable
zinc sulphide

KATALCO 32-5 is a high porosity, spherical zinc oxide absorbent
Description

Physical Properties [Typical) Chemical Composition (Typical)
Form Spherical granules Zn0 592 wi%
Size 2.8 -4.75 mm diameter Binder Balance
Bulk Density 1400 kg/m? (CaliAlz0s)
Surface Area 35 mza’g
Pore Volume 0.26 mlig
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Assumptions:

# gas- solid reaction: ~ H,S + ZnO = H,0 + ZnS
B el m—— ]

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

\/
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SOTACARBO CO.HY.GEN project research: equations model

dT
dt

—xDU(T—Te)— Sps(] — S)Cpsoz

Shrinking core model
Limiting steps:
mass transfert and internal pores diffusion

Implementation using FORTRAN code with contribution of DICM
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SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,
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Hot spot due to reaction front
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CO.HY.GEN project research: results and discussion

Breakthrough curves
(T=375°C, Sulcis coal feed)

!

Breakthrough time in about 3,5 h
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SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,

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

Model limits

Ideal PFR assumption
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SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,

Effect of scale-up

on heat exchange

Decreasing of
reaction
temperature
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CO.HY.GEN project research: results and discussion
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SOCIETA TECMOLOGIE AVANZATE CARBONE 5.P.A,

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
»  Development of a ideal assumptions-based mathematical model

*  Analysis of model results and limits

o  Bases for model improvements

Studies for model improvements are still in progress
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