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Turning animal manure into clean energy through thermochemical processes and carbon capture

Animal manure, long considered an environmental burden, could become a key asset in the clean energy transition. In a new review published in the June 2025 issue of Biofuel Research Journal, Canadian researchers explore how advanced thermochemical technologies, such as pyrolysis, gasification, and hydrothermal processing, can convert livestock and poultry manure into valuable products like biochar, biocrude oil, and syngas. Pyrolysis stands out for producing high-surface-area biochar from cow and poultry manure, while hydrothermal liquefaction efficiently processes wet manures like pig waste, generating energy-dense biocrude with heating values comparable to fossil fuels. Hydrothermal carbonization also offers a low-energy route to hydrochar from high-moisture feedstocks. However, these processes can still emit carbon dioxide, limiting their climate benefits. The review underscores the importance of coupling thermochemical technologies with carbon capture systems to achieve net-negative emissions, removing more carbon from the atmosphere than is released. The integration of these technologies could significantly enhance the environmental and economic performance of manure valorization, making it a viable strategy for sustainable waste management, renewable energy generation, and climate mitigation. Read the full paper for free at www.biofueljournal.com.


将动物粪便转化为清洁能源：热化学工艺结合碳捕集技术的前景
动物粪便长期以来被视为环境负担，但如今它有望成为清洁能源转型的关键资源。在《生物燃料研究杂志》2025年6月刊中，加拿大研究团队综述了先进热化学技术（如热解、气化和水热处理）如何将畜禽粪便转化为高价值产物，包括生物炭、生物原油和合成气。研究指出，热解技术能高效利用牛粪和鸡粪生产比表面积大的生物炭；水热液化则特别适用于处理猪粪等高含水废弃物，能产出生物原油，其热值可媲美化石燃料。水热碳化技术也为高水分原料提供了一种低能耗的转化路径。然而，这些工艺仍可能排放二氧化碳，限制其气候减缓效益。因此，文章强调需将热化学转化与碳捕集系统相结合，以实现净负碳排放，即从大气中去除的碳量超过排放量。这一集成策略有望大幅提升动物粪便资源化利用的环境和经济效益，为可持续废弃物管理、可再生能源生产和气候变化应对提供现实路径。欢迎免费阅读全文：www.biofueljournal.com。

