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This project was funded by the United States Department of Energy, National Energy
Technology Laboratory, in part, through a site support contract. Neither the United States
Government nor any agency thereof, nor any of their employees, nor the support
contractor, nor any of their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by frade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any
agency thereof.
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Abundance of biomass available (up to 1 billion dry tons).2
Maijority of the plastic waste is landfilled or incinerated. Only
9% of the plastic waste is recycled.3
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Feedstock: Biomass,

Waste plastics
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Reaction Mechanism Enhanced H,/CO Production
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Abedin et al., 2023 Energy Conversion and Management, Volume 280, 116774,
ISSN 0196-8904.
Abedin et al., 2024 International Journal of Hydrogen Energy, In Press.
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Formation of Tar and Char Study of Biochar Microwave Reaction
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Abedin et al., 2023 Energy Conversion and Management,
Volume 280, 116774, ISSN 0196-8904.
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Part 1

Parametric Optimization of Microwave-Assisted Catalytic Gasification
of Corn Stover Biochar

Goals:

v’ Effect of Temperature
v' Effect of Space Velocity
v' Syngas/CO, Ratio
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« Lower flow rate leads to faster reaction completion.
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» Higher air flow leads reaction to combustion zone when C../O; (consumea) Fatio is close to 1:1.
« Lower air flow favors formation syngas over CO, and leads to faster reaction completion.
* In the presence of Fe;O,, the production of syngas is 2.5-fold higher than that of SiC.
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Part 2

Microwave-Assisted Catalytic Gasification of
Biochar with Different Composition

Goals:
v Composition-Performance Relationship

v Syngas/CO, Ratio
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Prox. Prox. TGA-Based TGA-Based TGA-Based TGA-Based
Biomass Moisture* Ash* Moisture Active Volatile** Passive Volatile + Char*** Ash

(%) (%) (%) (%) (%) (%)
Corn stover 5.68 11.27 5.3 48.5 23.3 22.9
Red pine 7.31 1.16 6.6 64.9 28.5 undetected
Miscanthus 5.6 2.91 5.2 63.2 30.2 1.4
Sugar cane 5.16 10.7 5.5 65.6 20.1 8.8
Wheat straw 8.24 4.84 53 61.0 29.2 4.5
Timber switchgrass 5.93 2.88 4.7 62.1 31.1 2.1
Willow 5.73 3.08 50 66.6 27.6 0.8

*Analysis based on proximate analysis.
**Analysis based on thermal gravimetric analysis (TGA) for the weight loss around 250-400 °C.
**Analysis based on thermal gravimetric analysis (TGA) for the weight loss around 400-650 °C.
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MAG Performance for Different Biochars
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