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Abstract: Horse manure was explored as a candidate for hydrothermal gasification to produce 

hydrogen and hydrochar. The gasification was performed under aqueous conditions in the presence of 

supercritical water. Hydrothermal gasification of horse manure was performed at variable temperatures 

(400-600°C), biomass-to-water ratio (1:5 and 1:10), and residence time (15-45 min) at a fixed pressure 

range of 22-25 MPa. The biomass-to-water ratio of 1:10, higher temperatures of 600°C, and longer 

residence time of 45 min resulted in higher yields of H2 (2.5 mmol/g) and total gases (9.9 mmol/g) 

owing to improved water-gas shift reaction. Homogeneous alkali catalysts such as Na2CO3 (5.3 mmol/g) 

improved H2 yields from horse manure compared to K2CO3 (5.2 mmol/g), NaOH (4.9 mmol/g), and 

non-catalytic gasification (2.5 mmol/g). The hydrochar produced from horse manure was 

physicochemically characterized to study their composition, morphology, and features for industrial 

and environmental applications. The hydrochar samples revealed higher ash content, carbon content, 

alkalinity, surface area, pore-volume, and thermal stability at higher gasification temperatures and 

longer residence times. While the hydrogen-rich syngas produced from the hydrothermal gasification 

of horse manure can be used for energy applications, the resulting hydrochar could be potentially used 

for value-added industrial applications. 
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