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Mechanisms Summary and Potential Analysis of EPS. as a Flame Retardant
HAO Xiao-di, ZHAO Zi-cheng, LI Ji, SHI Chén, WU Yuan-yuan | 4 \ A

/ ; ” ]
(Sino-Dutch R&D Centre for Future Wastewater Tre‘étment Technologies, Key Laboratory -6f “Urban "Stormwater Systerf; dndWa{er
Environment, Ministry of Education, Beijitig University of Givil Engineering and Architect‘ﬁre, Beijing 100044, China)"™ ' =
Abstract: High \;alile-added extracellular | polymér Sﬁbstéi?ig,é”l‘( EPS) extracted from jéxcéss sludge can effectively promote resource-
recévery from Wi{;t;qwz{ter. EPS can replace tré'(lliti.;:yha'}/zglgl"f;ate in the food, medicine;, textile, prgltinmg and dyeing, papermakiryg, ;ngli:-'
houseliold chemilc?als. industries. Moreovéfl, its unigtie pérfofmance as a flame rétardant has shown attractive potential for a.ircralft
including space/shuttles. This is due to the cp‘mpiicat ¢hemical structure and c.t“)m‘position of IEPS, the excellent compatibility,
adhesion , and ' other advantages of which could yield enyironmental-friendly flamesretardants. Therefore, a systematic analysils and
sumifiary (.m the mecHanisms of EPS as fldme refardants is of significance for future application. On the basis of the advantages and
disadvantages of Gther! firefresistant materials on the ﬁiarkct:_Ighe'”’itharacteristics and application potential of EPS are analyzed and
summarized. Seclond, the possible fire-resistant mechanis$ms of phosphorus and alginate-like substance ( ALE) in EPS are revealed,
and the gynergistic flame-retardant effects of extracellular-proteins are also elucidated. Based on this, the flame-retardant characteristics
of EPSare comprehensively evaluated and compared with other fire-resistant materials. To further improving the performance of EPS as
a flame-retardant material, some modification strategies are proposed, such as increasing their phosphorus content, purifying and
enhancing the content of ALE in EPS, and optimizing the modification methods of EPS on their substrates.

Key words : extracellular polymeric substance (EPS) ; fire-resistant material; flame-retardant properties; phosphor (P) ; alginate-like

substance (ALE) ; extracellular-protein
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Table 1 ~ Phosphorus content contained in EPS
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