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Abstract: This study proposed a two-stage gasification and reforming reaction system based on Aspen Plus,

utilizing corn cobs as the feedstock. By appropriately adjusting the reaction conditions of the pyrolysis stage and the
CO,/H,0 mixed reforming stage, the generation of tar can be reduced, and CO, can be co-consumed to achieve

"carbon-negative emissions". Moreover, the biomass could be selectively converted into target synthesis gas for
methanol and methane synthesis. The energy analysis shows that, under the minimum external energy input, the
optimal reforming condition for generating methanol synthesis gas (¥, /V, =2)is Ne, /No =0.5, Ny o/N. =2,
and 770 'C, and that for generating methane synthesis gas(V, /V., =3)is N.o /N, =0, N, /N. =2, and
770 C.
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Fig.1 The principle diagram of the two-stage pyrolysis-gasification-reforming process
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Fig.2 The two-stage pyrolysis-reforming system model
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Fig.3 Pyrolysis experimental setup
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HE4 407 410 300
HES5 200 200 200

IR RN 1000 kg/h, (8 TR A B0 RT i T R
Bere 2t gy HES A1 HE2 ARl iR E S
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ST, PRIE =3 WG B AE ). @R 3 Fh T
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Fig.8 Additional energy requirements of the system for
syngas when VHZ/ Veo =2
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Tab.3 Temperature for each heat exchanger in a two-
stage gasification reforming process with V;, /V, =

3
K R/ C
To1 | T2 | TAl3 | T4 | TS
HE1 378 382 216 200 134
HE2 200 200 200 200 200
HE3 378 382 216 200 134
HE4 378 382 216 200 134
HES 200 200 200 200 200
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Fig.9 Additional energy requirements of the system for
syngas when V,, /V, =3
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