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A New Route for Resource Utilization of Livestock Manure in
the Yangtze River Delta: Co-production of Liquid Fertilizer and
Biochar via Organic Acid-Synergized Hydrothermal Treatment
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Abstract: Intensive livestock farming in the
Yangtze River Delta (YRD) region poses a critical
challenge to regional agricultural sustainability
and ecological protection due to the massive
generation of manure. While conventional
hydrothermal treatment (HTT) is effective for
volume reduction, its aqueous product often
suffers from severe nitrogen loss and complex
organic composition, rendering it unsuitable
for direct application as a high-quality liquid
fertilizer. Concurrently, the carbon fixation
efficiency and stability of the resulting solid

biochar require improvement. To address
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these issues, this study proposes a novel
strategy of organic acid-assisted hydrothermal
treatment, aiming to directionally regulate the
transformation pathways of carbon and nitrogen
from livestock manure for the synergistic co-
production of high-quality liquid fertilizer
and stable biochar. The results demonstrate
that the introduction of low-molecular-weight
organic acids (e.g., acetic acid) significantly
promoted the hydrolysis of lignocellulose and
subsequent dehydration and polymerization
reactions. Compared to conventional HTT, this
method increased the fixed carbon content of the
biochar by 15.6%. Simultaneously, it effectively
modulated the conversion pathway of soluble
organic nitrogen to ammonium nitrogen in the
aqueous phase, increasing the proportion of
readily available nitrogen in the liquid fertilizer
by 25.8% while significantly reducing its chemical
oxygen demand (COD). This research provides a
new route with both economic and environmental
benefits for the high-value, clean valorization
of livestock manure in the YRD region. It holds
significant theoretical and practical importance
for advancing the regional agricultural circular
economy and contributing to the national “dual
carbon” goals.
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