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Abstract: Foam extinguishing agents, with key components of surfactants that reduce the interfacial
tension between water and oil, can effectively control or extinguish fires by oxygen blockage, fuel
temperature reduction, and prevention of fuel vapor from releasing into contact with air. At present, the
surfactant used in foam extinguishing agents is mainly perfluorooctane sulfonic acid (PFOS), that is,
fluorinated foam extinguishing agents, which is strictly regulated due to its environmental and health
hazards. Therefore, development of alternativesto PFOS isin great urgency. Herein, the hazards of PFOSin
fluorine-containing foam fire extinguishing agents were briefly discussed. The structural characteristics and
development status of the alternatives to PFOS, namely C, short-chain perfluoroakyl sulfonic acid
surfactants, fluorosurfactants containing CF;CF,CF,C(CF3), group branched chains, and fluorocarbon
surfactants containing ether bonds and organosilicon surfactants, were then introduced. Finally, the
application prospect of the above-mentioned surfactants was discussed. Adjusting or improving the
molecular structure will enhance the surface activity and application effect, and achieve the replacement of
PFOS, so as to prepare a new high-efficiency foam fire extinguishing agents.
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organosilicon surfactants; green and environmental protection
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Fig. 3 New fluorocarbon cationic surfactant surfactant'?”
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Fig. 4 Organoammonium type cationic fluorine surfactant!?®
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Table 1 Surface activity of different agueous solutions of
surfactants at 25 °C

®# CMC/(mol/L) yemc/ (MN/m)
FCS 2.50x107° 19.68
FAS 1.04x10™* 21.39
FGS 3.40%x107* 22.38
FOS 9.97x10°° 19.31
APG 0.80" 28.25
sSDS 7.94x107° 32.50
AOS 1.53x107 34.43
m(FOS) : m(APG)=1: 4 — 17.31
m(FOS) : m(SDS)=1: 1 1.78x10°° 18.83
m(FOS) : m(AOS)=1: 1 3.42x10°° 19.66
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Fig. 6 Structure formula of 2-{4-[3,3,4,4,5,5,5-heptafluoro-2,
2-bis(trifluoromethyl)pentyl]benzoylamido} -N,N-
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Fig. 7 Hydrophilic and hydrophobic groups of flurane
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Fig.8 Carboxyl-modified polyether polysiloxane surfactant*’
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Fig. 10 Interfacial adsorption state of organosilicon surfactant and hydrocarbon surfactants®”
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