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Wastewater sludge has become a major environmental and social problem for many cities. Biore昀�nery 
technology converts waste sludge into fibrous materials, such as the hyphae fibers shown in this 
image, through thermal hydrolysis followed by fungal fermentation. Waste organics in the sludge are 
released into the liquid phase by means of thermal hydrolysis, and the dissolved organics are further 
synthesized into valuable hyphae 昀�bers through fermentation by the 昀�lamentous fungus Aspergillus 
niger. Hyphae 昀�bers are then self-assembled to form mycelium pellets that can be readily recovered. 
As high-quality 昀�brous materials, hyphae 昀�bers can be used for making paper sheets and as packing 
and filling materials. These biofibers can also be utilized as an ideal carbon source to produce 
heteroatom-doped carbon materials for applications in batteries, supercapacitors, fuel cells, and 
hydrogen storage. 吀�us, biore昀�nery technology holds a琀�ractive potential for the bioconversion of a 
wide range of organic wastes via fungal fermentation into valuable biomass-based materials such as 
hyphae 昀�bers.
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封面说明
市政污泥已成为许多城市面临的重大环境和社会问题。生物精炼技术通过热水解和真
菌发酵可以将市政污泥转化为纤维材料，如封面图中所示的菌丝纤维。市政污泥中的
有机物通过热水解被释放到液相中，溶解的有机物经过黑曲霉（Aspergillus niger）真
菌发酵，进一步合成具有高附加值的菌丝纤维。菌丝纤维经过自组装，形成易于回收
的菌丝球。菌丝纤维是一种优质的纤维材料，可用于制备纸基材料、包装和填充材料。
这些菌丝纤维还可以作为理想的前驱体用于制备杂原子掺杂的碳基材料，可用作电池、
超级电容器、燃料电池和氢存储材料。因此，生物精炼技术在通过真菌发酵将有机废
物转化为高增值的生物基材料（如菌丝纤维）方面具有诱人的潜力。

市政污泥热水解—真菌发酵产
菌丝纤维回收有机质资源的研究
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