PN A

Univ. Chem. 2025, 40 (1), 256

Bl doi: 10.12461/PKU.DXHX202404097 www.dxhx.pku.edu.cn

MK T B — MR R Lt
INBIRE, BB, BRVEER, (RN, TR,

HEYEREFREMET, LE 102201

TR KGO E N RBEARII A G W 77 22 4x, $-TH 2 ARVH B 3R 502 TS K 5 R A R 2 K RA5 R ) B B A
RSB T AR EVERHE SR, A4 H T2 8 AR BRI R K KRN (AFFF) o 538 39 R K KR EE . AFFF
EAN T R AR T P AR SRR 0 s 3 BRI ISR T 7K 0 R 3L 5 il B ST K 75 A AFFR KA AT LA Il T A
T KB, T B S IR RRIEIR . KK, KIS At R BIRS 4 2 RE R . ARSI, e BLSUR
B AR 1 5577 A R TR ST SBREEPEST . 207 (AR ELAR P AR b 2% A0 45 2 N il i, B S B JZR AFFF R K
RBR . ALWEIBE, SRR, RERRM LS REHT R, WAKE, WA SR &R R
ESIiIE o=

KRB RRBGEIR KK RITK Sy RIEEET]; ZREERRE S0k
T R»KT: G64; 06

The Conqueror of Oil Fires: The Remarkable Foam Guardian

Shaochen Sun, Ruichen Yang, Haoxuan Jiao, Mei Ni *, Yancen Liu *, Xiangjing Gao
Department of Basic Courses, China Fire and Rescue Institute, Beijing 102201, China.

Abstract: Fire poses a severe threat to public safety and property. Enhancing fire safety awareness is crucial for
preventing fires and minimizing damage. This paper presents a comprehensive popular science experiment to
introduce aqueous film-forming foam (AFFF), which is widely used today. Unlike ordinary foam extinguishers, AFFF
contains fluorocarbon surfactants, key components that significantly reduce the surface tension of water and the
interfacial tension between water and oil. This allows the AFFF solution to spread over the oil surface, forming a water
film and facilitating foam formation. During firefighting, the water film and foam work together to isolate air. In this
experiment, several concepts, such as surface tension, the properties of fluorocarbon chains, intermolecular
interactions, and combustion conditions through demonstrations, interactions and questioning, have been first
introduced. In a live demonstration, the fire-extinguishing effects of AFFF are vividly presented. The experiment is
visually impactful, utilizing affordable and readily available instruments and reagents. The educational and interactive
aspects of the demonstration effectively combine learning with entertainment, significantly enhancing audience’s
scientific literacy and safety awareness.
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