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Steam co-gasification of wet sludge-stover to produce hydrogen and
evaluation on its carbon dioxide emission reduction
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Abstract : Thermogravimetric analysis is employed to analyze the pyrolysis characteristics of the mixed materials
between high-moisture sludge and corn straw.Additionally, the co-gasification characteristics of sludge/straw are studied
in a fixed-bed reactor, with a focus on the changes in syngas production under different mass ratios of sludge to corn
straw.It is shown that the mixture of sludge and straw exhibits better pyrolysis characteristics compared to sludge alone.
When the mass ratio of sludge to straw is 4 :6, hydrogen production reaches the optimal, with H, and CO gas volume
fractions of 49. 56% and 27. 42% , respectively ,and an H, yield of 0. 61 L-g™'.Under these conditions,a comprehensive
comparison is conducted on carbon dioxide emission from co-gasification and other sludge/straw disposal methods. It is
verified that the co-gasification process achieves negative carbon dioxide emission, with a carbon dioxide emission
reduction of 1 812.17 kg CO, per ton of raw materials, indicating that the co-gasification of sludge and straw has
significant potential in reducing carbon dioxide emission,and the minimal environmental impact.This technology enables
the simultaneous realization of sludge/corn straw utilization, efficient hydrogen production through gasification, energy
conservation and emission reduction.
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