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Research progress of bio-based environmentally friendly dust suppressants
for coal dust control
LIU Hai-yang'" , PAN Duo-wei*”, GUO Long-xin*>>*
(1.CHN Energy Mengxi Coal Chemical Industry Co., Ltd., Ordos 017000, China;
2.CCRI Tong’an ( Beijing) Intelligent Control Technology Co., Ltd., Beijing 100013, China;
3.China Coal Research Institute Co., Ltd., Beijing 100013, China;
4.Beijing Coal Mine Safety Engineering Technology Research Center, Beijing 100013, China)

Abstract: This paper reviews recent research progress on bio-based and environmentally friendly dust suppressants
for coal dust control worldwide. According to their action mechanisms, these suppressants can be mainly classified into
wetting, agglomerating, and bonding types, while current applications increasingly rely on environmentally friendly
composite dust suppressants that integrate these mechanisms. The preparation methods and application performance of
natural bio-based dust suppressants, including biosurfactants , polysaccharide-based , protein-based , and polyphenol-based
suppressants,as well as natural waste-derived and microbial dust suppressants, are summarized. Finally, driven by the
concepts of green, low-carbon, and sustainable development, existing problems of bio-organic dust suppressants are
analyzed , and future development suggestions are proposed to provide references for their design, optimization, and
engineering application.

Key words: coal dust control; dust suppression mechanism; bio-based materials
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