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The development steps:

R&D phase

Åinitial lab scale testing

Åtesting at bench scale

Åscale-up and piloting

Commercialization

Reforming process R&D

Process development story

Target: Gasification based engine power plant
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The development steps

TESTS WITH REAL GASES

-Selection of catalysts by literaure 

survey

-Lab scale experiments

-Catalyst screening

-Screening of operation conditions

1985 1990 1995 2000 2005 2010

SCREENING
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Catalyst screening test results

Slip stream from an updraft gasifier, 

T = 900 °C, t = 0.3 s (SV = 1600 1/h), p = 1 bar

acidic FCC type of catalysts

did not work

basic catalysts 

OK!

steam 

reforming

catalysts  OK!
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The development steps

APPLICATION TO PRACTICE

-Introduction of monolith

-Lab and bench-scale testing

-Operation limits screening

-Study of fundamentals

1985 1990 1995 2000 2005 2010

SCREENING

APPLICATION TO PRACTICE
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Slip-stream test unit at VTT during IGCC process development

Catalyst ageing test

Total exposure time:  481 h

Conversions for Benzene, Tars and Ammonia
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Pressurized bench-scale Ni-monolith 

reformer connected to a CFB gasifier

T = ca. 900 °C, p = 5 bar, t = ca. 1 s
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The development steps

SCALE-UP

-Pilot-scale testing

-Reactor technology development

-Long-term stability
Air,

Natural 
gas
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Catalyst 

reactor
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Flow straightener
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SCREENING

APPLICATION TO PRACTICE

SCALE-UP
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Novel fixed-bed gasification pilot at VTT 

Thermal capacity 500 kW

Can we produce clean 

gas for engines?

-Tars <100 mg/m3
n

-NH3 < 50 ppm

-Particulates < 10 mg/m3
n

Gasification air

Reforming air

NOVEL GASIFIER REFORMER SCRUBBER

& COOLER

COMBUSTION
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Catalyst long-term test at the Lahti Kymijärvi power plant

Ni-monolith activity during the test, catalyst T = 850 - 910 °C
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Can we achieve catalyst 

lifetime > 2 yrs?


