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Abstract
Aqueous film forming foam (AFFF) is a critical fire suppression agent used in combating hydrocarbon fires. This type of
fire suppressant is highly effective due to its ability to form a protective film, dissipate heat, inhibit combustion, and utilize
a blend of chemical substances to extinguish fires. While these properties offer significant advantages in responding to hydro-
carbon fires, AFFF is distinct in its deployment as it is dispensed in the form of foam. Therefore, the rheological analysis
of AFFF foam using a rheometer plays a crucial role in predicting the spray characteristics of AFFF for combating hydro-
carbon fires, and this is closely associated with effective fire suppression. In this study, we conducted rheometer experiments
to confirm the non-Newtonian behavior (shear-thinning) of AFFF foam and obtained data on the form’s stability. These ex-
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perimental data are expected to contribute to enhancing the efficiency of fire suppression systems utilizing AFFF.
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Table 1. Material Safety Data Sheet (MSDS) of AFFF

oZ\i
o

:{o
oo
fol
iz
2
Ho

Chemical name Common and alternative names CAS number Contents (%)
Water Dihydrogen oxide 7732-18-5 45~55
C6 fluorotelomer based surfactant Contains per- or poly-fluoroalkyl substances - 0.5~0.8
(Substitutedalkyl)heteromonocycle-ol, oligomeric, C4-C12 Private Private 4~6
Alkylalkyl(C=5-12) sulfate alkali metal salt Private Private 3~6
Diethylene glycol monobutyl ether 2-(2-Butoxyethoxy)ethanol 112-34-5 10~14
Etylene glycol 1,2-Ethanediol 107-21-1 20~25
Table 2. General Physical Properties of AFFF
Concentration used Irr(lg(()moa(r:l)c ¢ \(/;%coos&t)y Storage temperature pour point (2(1)3 I_(I,C) Exterior
6% 1.03 8 cst - 10~30 °C - 15 °C pH 8 Transparent amber
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Figure 2. Viscosity and Shear stress according to the Share rate of
AFFF foam.
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Figure 3. Variation of Viscosity of AFFF foam over time.
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Figure 4. Viscosity of AFFF foam on temperature.
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