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Abstract:TheperformanceoftheNimonolithiccatalystfordryreformingandpartialoxidationreforming (POR) ofbiomassfuelgas

werestudiedat750℃ during108 hourswithnaphthaleneastarmodelcompound.Thecatalystshowsgoodperformanceinbothdryre-

formingandPOR.Tarwascompletelyconvertedtopermanentgasesandlighterhydrocarboncompounds.Thecatalystkeptitsactivity

duringthelifetimetest.
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Biomassisarenewableandcleanenergysource.
Themaincomponentsofbiomassfuelgasproduced
frombiomassgasificationareH2, CO, CH4, tarand

otherlighthydrocarbons
[ 1]
.Convertingthebiomassfu-

elgastolowH2 /COratio(≈1) synthesisgasisani-
dealwayforsynthesisofliquidfuels.Wehavepre-
paredthehighstableNibasedcatalystsreportedinpre-
viouspaper.

[ 2]
.Inthispaperwepreparedmonolithic

catalystsbyimpregnationofNioncordieritesurface.
Thereformingperformanceofcatalystinbothdryrefor-
mingandPORwasinvestigated.

1　EXPERIMENTS

1.1　Catalystpreparationandactivitytest
Monolithiccatalystswerepreparedbyimpregnate

ofNioncordieritesupport.DryreformingandPORof
biomassfuelgaswerestudiedat750℃.Theflowrate
ofbiomassfuelgaswas300sccmandtheO2 /N2 ( 95/
5) flowratewas60sccm.Thecompositionofthebio-
massfuelgasis:H2 16%, CO12%, C2H4 2.5%,
CO2 22%, CH4 15%, N2 32%.
1.2　GasSamplingandAnalysis

ThecontentofN2, CO, CO2, CH4, H2, C2H4

inoutletgaswereanalyzedwithgaschromatographe-
quippedwithTCDandFID.Tarcrackedresultants
wereanalyzedbyGC/MS.

2　RESULTSANDDISCUSSION

2.1Reformingreaction
Fig.1 (A) showstheH2 /COratioofoutletgas.

Indryreformingruns, averageH2 /COratioincrease
from0.95 to1.15.TheeffectofO2 onraisingH2 /CO
ratioisevident.InPORruns, theaverageratioofH2 /
COincreasefrom1.09 to1.35.O2 reactedwithCH4

andH2 toproduceH2O, whichcanraisetheH2 /CO
ratiobywatergasshiftreaction.C2H4 wasntdetected
inbothreformingruns.Fig.1 (B) showstheconver-
sionofCO2 indifferentruns.Indryreformingruns,
theaverageconversionofCO2 is80%.

Nopressurechangewasfoundinthewholereac-
tions.Fig.1 (B) showstheCH4 conversioninboth
runs.Indryreforming, theaverageconversionofCH4

was92% withthehighestrecordof93.8%.InPOR,
averageconversionofCH4 was95.4% withthehighest
recordof98%.Thismayduetothereactionofpartial
oxidationofmethane

[ 3-4]
.Inbothreformingprocesses,

nodropofconversionofCH4 wasdetected, whichindi-
catedthatthecatalystshaveexcellentactivityandsta-
bility.
2.2　Biomasstarcracking

Thecontentofnaphthaleneinbiomassfuelgaswas
4.26g/m

3
. The conversion ofFig.1 components

changevstimeonstreamtarishigherthan99%.Most
oftarconvertedtopermanentgases.Table1showsthe
lightercomponentsremainedinsynthesisgas, thecon-
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centrationofwhichisverylow.MC-3 catalystshows goodtareliminationability.

Tab.1　ThecontentoftarspeciesintheoutletfuelgasoverMC-3 catalyst

Species butylene benzene toluene ethylbenzene m-xylene p-xylene styrene

Concentration(μg/m3 ) 151.4 276.2 35.3 8.9 9.2 5.0 493.4

Fig.1　Componehtchangevs.timeonstream

2.3　Mechanism
Themechanismmaybethatthetarisabsorbedon

theNiatom, formedmediacompounds.CO2 alsoab-
sorbedandcleavedtoCOandOfreeradicals.COde-
sorbedthenformthefinalproducts.Ofreeradicalat-
tackedthemediacompoundstoformtheresultants.
WhenOfreeradicalattacksthenaphthalene, thelon-
gerbondssuchasⅡ, Ⅳ bondsareeasiertocleave

andformresultantssuchasbenzeneandstyrene.The
inertspeciesformedcoke

[ 5]
.

3　CONCLUSIONS

MC-3 monolithiccatalystshowsexcellentrefor-
mingactivityinbothtworeactions.Tarwascompletely
convertedtopermanentgasesandlighterhydrocarbon
compounds.Nopressuredropwasdetectedandthe
conversionsofCH4 andH2 /COratioofoutletgaskept
stableduringthe108 h.
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镍基整体式催化剂重整净化生物制粗燃气性能的研究
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摘　要:以萘为焦油模型化合物, 考察了镍基整体式催化剂上生物质粗燃气干重整和临氧重整的性能。镍基重整催化剂

表现出良好的催化重整活性, 焦油全部转化为 H2 、 CO及微量轻质组分。在 750 ℃下连续反应 108 h, 未检测到反应器压降

变化和 CH4与焦油转化率下降, 整体式催化剂表现出较好的活性和稳定性。
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