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Partial oxidation reforming of biomass raw gas
over NiO-MgO solid solution monolithic catalyst
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Abstract: The NiO-MgO solid solution monolithic catalyst was prepared by the wet impregnation method.
Sixty hours partial oxidation reforming tests were carried out at 750°C. TG-DSC was used to analyze the
carbon deposition on the surface of the catalyst. GC and GC-MS were used to analyze the components of
biomass raw gas and tar conversion products. The results showed that the addition of O, could effectively
increase the quality of fuel gas. Molar ratio of H,/CO increased by 10% compared with that of dry
reforming. But more O, would decrease the H,/CO ratio. The addition of O, could also significantly
increase the activity and stability of the catalyst. The CH, conversion reached 99% , which was 5% higher
than that of dry reforming. TG-DSC showed that the increase of O,/raw gas ratio could decrease the carbon
deposition on the surface of the catalyst. Tar collected from biomass gasification was added in feed

raw gas. GC-MS showed that most of the tar was converted to H,, CO and a trace amount of lighter
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components. The addition of O, could eliminate the oxygen-containing organic compounds which were

difficult to be eliminated in dry reforming.
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Table 1 Physical characteristics and chemical

composition of cordierite

Parameter Value
column height/mm 50
outer diameter/mm 40
cell density/cm ™2 60
wall thickness/mm 1
mass/g 43
BET specific surface area/m? » g~ ! 10. 86
component content/ %
SiO, 50
Al Oy 35
MgO 14
others 1

F2 MCMEZHFXEAFULFEEN
Table 2 Chemical composition of MCM catalyst

Component Mass fraction/ %

Al; O 3.4
MgO 4.3
NiO 8.7

Note: BET=40.02 m? - g .
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Table 3 Tar species before and after MCM catalyst reforming
) Concentration before After dry reforming After partial oxidation reforming
Species reforming/pg « m™? Concentration/pg * m~°  Conversion/ % Concentration/pg * m™* Conversion/ %
1-butane 138. 282 1. 030 99. 25 1. 091 99. 34
butane 7.789 0 100 0 100
trans-butene 61. 800 0 100 0 100
cis-butene 48. 085 0 100 0 100
3-methyl-1-butene 6.102 0 100 0 100
1-pentene 20.992 1. 105 94. 74 0 100
2-methyl-1-butene 3. 446 0 100 0 100
isoprene 67.578 0 100 0 100
2-methyl-2-butene 7.161 0 100 0 100
cis-2-pentene 11. 281 0 100 0 100
cyclopentene 21.733 0 100 0 100
benzene 3576.978 77.611 97. 83 69.022 98. 07
toluene 1130. 818 29. 878 97. 36 8.214 99. 27
ethylbenzene 112. 241 3.331 97. 04 0 100
p/o-xylene 229.412 6. 606 97.12 0 100
styrene 1772. 442 332.981 81.21 0 100
m-xylene 65. 220 3. 841 94. 11 0 100
2-methyl phenol 10. 688 3.483 67. 41 0 100
1,3-cyclopentene 464.572 3.226 99. 31 0 100
carbonyl sulfide 26.232 0 100 0 100
naphthalene 67.658 0 100 0 100
total 7850. 51 463.092 94. 10 78.152 99.01
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