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Figure S1. Surface tension of CMPS (a) and HPMS (b) aqueous solutions as a function of the mass

concentration at 25 °C.
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Figure S2. The foam property of HPMS measured by Ross-Miles method.
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Figure S3. The interaction between flame and foams during fire extinguishing test of the foam-HPMS

sample



Figure S4. The interaction between flame and foams during burn-back test of the foam-CMPS sample.



Table S1 Composition of the studied foam formulations

Material Content (%)
sodium dodecyl sulfate 10
urea 3
alkyl glycosides 2
CMPS (HPMS) 1
ethylene glycol 4
xanthan gum 0.05
citric acid 0.10
sodium benzoatethe 0.05

deionized water 79.8




Table S2. The surface activity and adsorption parameters of CMPS and HPMS solutions

Sample Yeme(mN/m) T max(umol/m?) Anmin(A2)
CMPS 18.46 4.53 36.67
HPMS 21.50 3.98 41.74

The specific calculation process is as follows:

Firstly, we converted the mass fraction (w) of silicone surfactant solution
to the molar concentration (C) based on the data of Figure 5 and following
equation (1-2). The relationship between the surface tension and molar

concentration of two silicone surfactant are shown in Figure S1.

C =

Where C is the molar concentration (mol/L), n is amount of substance (mol),
m is mass of substance (g), V is the solution volume (cm?®, w is mass
fraction(%), M is relative atomic mass of silicone surfactant and the value of
HPMS and CMPS are about 663 and 761 g/mol, o is the density of silicone

solution, the value is approximately equal to the density of water (1g/cm?3).

As illustrated in Figure S1, the surface tension gradually decreases with
increasing the silicone surfactant concentration and then reaches a plateau.
That is to say that there is a breaking point in the vy-logwC plot. The
concentration of the break point was considered to be the critical micelle
concentrations (CMC). The CMC of silicone surfactant is obtained by

extending the straight lines on both sides of the breaking point of the curve.



The surface excess concentration (I'max) and the area occupied by a single
silicone surfactant molecule at the air/solution interface (Amin) can be

estimated by the Gibbs adsorption isotherm (equation 3-4).
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where vy is the surface tension (mN/m, dyn/cm, ergs/cm?), C is the

concentration of surfactant (mol/L), R is the ideal gas constant (8.314x10”
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ergs/mol-K), T is the Kelvin temperature (K), is the slope of the linear

of the data before the CMC in the surface tension plots (ergs/cm?) and Na is

Avogadro's constant (6.02x10%/mol). The dloly c value of CMPS and HPMS
10

could be represented by the slope of green dotted line (ki) and blue dotted
line (kv), respectively. For CMPS, take any two points on the slope line, such

as A1(-4.82, 55.00), A2(-3.95, 32.50), and the k. value can be calculated from

the following equation.

dy  _ . _ YA2~Yai_ 3250-55.00 _ )
dlog;oC ky = Xpaz—Xa1 —3.95-(—4.82) 25.86 ergs/cm ®)

The kv value of HPMS was calculated by the same method and the value
was -22.73 ergs/cm?. Thus, substituting the above values into the equation 3
and equation 4, and the I'max and Amin of CMPS and HPMS were calculated.

The detailed calculation process for CMPS is as follows:

1
Lnax = — x (—25. 2
max 2.303 X 8.314 X 107ergs/mol - K x 298.15K (—=25.86ergs/cm?)




= 4.53 x 107*mol/cm?=4.53 umol/m?

1016
A . =
™ 6,02 X 1023 /mol X 4.53 x 10~1%mol - cm~2

2
= 36.67A

The I'max and Amin of HPMS were calculated by the same method and the

I'maxwas 3.98x10° mol/cm?(3.98 pmol/m?) and the Amin is 41.74 Az,



