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Plant concept
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Water-gas shift reaction
CO + H2O ↔ CO2 + H2

High-temperature reactor

Low-temperature reactor

350÷450 °C

200÷250 °C

xCO < 2.5%

xCO < 0.1%

catalysts: Fe2O3, Cr2O3

catalysts: CuO, ZnO, Al2O3



CO-shift conversion test-rig
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Fuel gas mixture (HTR inlet)
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276.00.0610.1090.1090.06044.010CO2

016.50.3020.3460.3460.30028.010CO

054.70.1810.0150.0150.18002.016H2
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High Temperature Reactor

L/D > 5
Dmin = 25-30 mm
Steam/CO > 2.5
Tin = 300÷500 °C

D = 50 mm
L = 500 mm
Steam/CO = 3
Tin = 350 °C

Assumed data
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CO dry mole fraction (HTR)
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Temperature (HTR)
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Length evaluation (HTR)
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Gas mole fraction @ HTR outlet

Outlet
(50 cm)

Half 
length
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InletOutlet
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---
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---
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CO dry mole fraction (LTR)
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Temperature (LTR)
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Gas mole fraction @ LTR outlet

OutletInlet
(50 cm)

Inlet
(25 cm)OutletInlet
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Inlet
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---

0.362

0.260
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---

0.359
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---
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Species
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Off-design
Influence of the gas flow rate
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Off-design
Influence of the steam/CO ratio
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Off-design
Influence of the inlet temperature
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Off-design
CO dry mole fraction @ HTR outlet
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Conclusions

Research project “Sviluppo di tecnologie per la 
produzione ed il trattamento del syngas da carbone
mirato all’ottenimento e all’utilizzo di vettori
energetici di alta valenza ambientale e dell’idrogeno
in particolare” funded by MIUR.
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Small pilot coal gasification plant with hydrogen 
production to be built at Sotacarbo Coal Research 
Centre, Sardinia.

- High temp. reactor: D = 50 mm, L = 500 mm
- Low  temp. reactor: D = 50 mm, L = 250 mm



H2 and CO2 dry mole fraction (HTR)
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H2 and CO2 dry mole fraction (LTR)
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Off-design
Max and out temp. @ HTR outlet
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