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Figure S1. The values of the constants in the exponential function of the second order describing 

the changes of aqueous solutions of CTAB as well as CPyB surface tension. 



Figure S2. The values of the constants in the exponential function of the second order describing 

the changes of aqueous solutions of SDDS as well as SDS surface tension. 



Figure S3. The values of the constants in the exponential function of the second order describing 

the changes of aqueous solutions of TX100, TX65 as well as TX114 surface tension. 



Figure S4. The values of the constants in the exponential function of the second order describing 

the changes of aqueous solutions of FC1 as well as FC2 surface tension. 



Figure S5a. A plot of the constants in the exponential function of the second order describing the 

changes of the surface tension of aqueous solutions of CTAB+CPyB mixtures vs. the 

mole fraction of CTAB in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, 

curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S5b. A plot of the constants in the exponential function of the second order describing the 

changes of the surface tension of aqueous solutions of SDDS+SDS mixtures vs. the 

mole fraction of SDDS in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, 

curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S5c. A plot of the constants in the exponential function of the second order describing the 

changes of the surface tension of aqueous solutions of  TX100+TX165 mixtures vs. the 

mole fraction of TX100 in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, 

curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S5d. A plot of the constants in the exponential function of the second order describing the 

changes of the surface tension of aqueous solutions of FC1+FC2 mixtures vs. the mole 

fraction of FC1 in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, curve 

3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S6a. The plot of the constants in the exponential function of the second order describing 

the changes of the surface tension of aqueous solutions of FC1+TX165  mixtures vs. the 

mole fraction of FC1 in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, 

curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S6b. The plot of the constants in the exponential function of the second order describing 

the changes of the surface tension of aqueous solutions of FC2+TX100  mixtures vs. the 

mole fraction of FC2 in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 𝐴2, 

curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S6c. The plot of the constants in the exponential function of the second order describing 

the changes of the surface tension of aqueous solutions of CTAB+TX100 mixtures vs. 

the mole fraction of CTAB in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 to 

𝐴2, curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S6d. The plot of the constants in the exponential function of the second order describing 

the changes of the surface tension of aqueous solutions of SDDS+TX100 mixtures vs. 

the mole fraction of TX100 in the bulk phase (𝛼). Curve 1 corresponds to 𝐴1, curve 2 

to 𝐴2, curve 3 to 𝑡1, curve 4 to 𝑡2 and curve 5 corresponds to 𝑦0. 



Figure S7a. The plot of the kΓ𝑚𝑎𝑥 values of CTAB+CPyB mixtures vs. the mole fraction of CTAB

in the bulk phase (𝛼). 



Figure S7b. The plot of the kΓ𝑚𝑎𝑥 values of SDDS+SDS mixtures vs. the mole fraction of SDDS

in the bulk phase (𝛼). 



Figure S7c. The plot of the kΓ𝑚𝑎𝑥 values of TX00+TX165 (d) mixtures vs. the mole fraction of

TX100 in the bulk phase (𝛼). 



Figure S7d. The plot of the kΓ𝑚𝑎𝑥 values of FC1+FC2 mixtures vs. the mole fraction of FC1 in

the bulk phase (𝛼). 



Figure S8a. The plot of the kΓ𝑚𝑎𝑥 values of CTAB+TX100 mixtures vs. the mole fraction of

CTAB in the bulk phase (𝛼). 



Figure S8b. The plot of the kΓ𝑚𝑎𝑥 values of SDDS+TX100 mixtures vs. the mole fraction of

TX100 in the bulk phase (𝛼). 



Figure S8c. The plot of the kΓ𝑚𝑎𝑥 values of FC1+TX165 mixtures vs. the mole fraction of FC1

in the bulk phase (𝛼). 



Figure S8d. The plot of the kΓ𝑚𝑎𝑥 values of FC2+TX100 mixtures vs. the mole fraction of FC2

in the bulk phase (𝛼). 



Figure S9a. The plot of the standard Gibbs free energy of adsorption (∆𝐺0𝑎𝑑𝑠 ) of CTAB
+CPyB mixtures vs. the mole fraction of CTAB in the bulk phase (𝛼).



Figure S9b. The plot of the standard Gibbs free energy of adsorption ( ∆𝐺0
𝑎𝑑𝑠                     

mixtures vs. the mole fraction of SDDS in the bulk phase (𝛼). 

) of SDDS+SDS 



Figure S9c. The plot of the standard Gibbs free energy of adsorption ( ∆𝐺0
𝑎𝑑𝑠) of TX100+TX165 

mixtures vs. the mole fraction of TX100 in the bulk phase (𝛼). 



Figure S9d. The plot of the standard Gibbs free energy of adsorption (        ∆𝐺0
𝑎𝑑𝑠 ) of FC1+FC2 

mixtures vs. the mole fraction of FC1 in the bulk phase (𝛼). 



Figure S10a. The plot of the standard Gibbs free energy of adsorption (∆𝐺0
𝑎𝑑𝑠) of CTAB+TX100 

mixtures vs. the mole fraction of CTAB in the bulk phase (𝛼). 



Figure S10b. The plot of the standard Gibbs free energy of adsorption (∆𝐺0
𝑎𝑑𝑠) of SDDS+TX100 

mixtures vs. the mole fraction of TX100 in the bulk phase (𝛼). 



Figure S10c. The plot of the standard Gibbs free energy of adsorption (∆𝐺0
𝑎𝑑𝑠) of FC1+TX165 

mixtures vs. the mole fraction of FC1 in the bulk phase (𝛼). 



Figure S10d. The plot of the standard Gibbs free energy of adsorption (∆𝐺0
𝑎𝑑𝑠) of FC2+TX100 

mixtures vs. the mole fraction of FC2 in the bulk phase (𝛼). 



Figure S11. The values of the constant 𝑦0 in the exponential function of the second order for 

CTAB, TX100, TX114, SDDS, CTAB+TX100+TX114, CTAB+TX100+FC1, 

SDDS+TX100+FC2, FC1 and FC2.   



Figure S12a. The values of the constant 𝐴1 in the exponential function of the second order for 

CTAB, TX100, TX114, SDDS, CTAB+TX100+TX114, CTAB+TX100+FC1, 

SDDS+TX100+FC2, FC1 and FC2.  



Figure S12b. The values of the constant 𝐴2 in the exponential function of the second order for 

CTAB, TX100, TX114, SDDS, CTAB+TX100+TX114, CTAB+TX100+FC1, 

SDDS+TX100+FC2, FC1 and FC2.  



Figure S12c. The values of the constant 𝑡1 in the exponential function of the second order for 

CTAB, TX100, TX114, SDDS, CTAB+TX100+TX114, CTAB+TX100+FC1, 

SDDS+TX100+FC2, FC1 and FC2.  



Figure S12d. The values of the constant 𝑡2 in the exponential function of the second order for 

CTAB, TX100, TX114, SDDS, CTAB+TX100+TX114, CTAB+TX100+FC1, 

SDDS+TX100+FC2, FC1 and FC2.  



Figure S13a. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+CPyB at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase.    



Figure S13b. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+CPyB at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase.    



Figure S13c. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+CPyB at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase.    



Figure S13d. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+CPyB at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase.    



Figure S14a. The comparison of the mole fraction of the mixed surface layer formed by 

TX100+TX165 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S14b. The comparison of the mole fraction of the mixed surface layer formed by 

TX100+TX165 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S14c. The comparison of the mole fraction of the mixed surface layer formed by 

TX100+TX165 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S14d. The comparison of the mole fraction of the mixed surface layer formed by 

TX100+TX165 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S15a. The comparison of the mole fraction of the mixed surface layer formed by 

SDDS+SDS at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S15b. The comparison of the mole fraction of the mixed surface layer formed by 

SDDS+SDS at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S15c. The comparison of the mole fraction of the mixed surface layer formed by 

SDDS+SDS at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S15d. The comparison of the mole fraction of the mixed surface layer formed by 

SDDS+SDS at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S16a. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S16b. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S16c. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S16d. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S17a. The comparison of the mole fraction of the mixed surface layer formed by 

SDS+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S17b. The comparison of the mole fraction of the mixed surface layer formed by 

SDS+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S17c. The comparison of the mole fraction of the mixed surface layer formed by 

SDS+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S17d. The comparison of the mole fraction of the mixed surface layer formed by 

SDS+TX100 at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (16) at the different mixture composition in the bulk phase. 



Figure S18a. The comparison of the mole fraction of the mixed surface layer formed by FC1+FC2 

at the water-air interface calculated based on the contribution of the particular mixture 

components to the reduction of the water surface tension and calculated from Eq. (16) 

at the different mixture composition in the bulk phase. 



Figure S18b. The comparison of the mole fraction of the mixed surface layer formed by FC1+FC2 

at the water-air interface calculated based on the contribution of the particular mixture 

components to the reduction of the water surface tension and calculated from Eq. (16) 

at the different mixture composition in the bulk phase. 



Figure S18c. The comparison of the mole fraction of the mixed surface layer formed by FC1+FC2 

at the water-air interface calculated based on the contribution of the particular mixture 

components to the reduction of the water surface tension and calculated from Eq. (16) 

at the different mixture composition in the bulk phase. 



Figure S18d. The comparison of the mole fraction of the mixed surface layer formed by FC1+FC2 

at the water-air interface calculated based on the contribution of the particular mixture 

components to the reduction of the water surface tension and calculated from Eq. (16) 

at the different mixture composition in the bulk phase. 



Figure S19a. The comparison of the mole fraction of the mixed surface layer formed by 

FC1+TX165 as well as FC2+TX100 at the water-air interface calculated based on the 

contribution of the particular mixture components to the reduction of the water surface 

tension and calculated from Eq. (16) at the different mixture composition in the bulk 

phase. 



Figure S19b. The comparison of the mole fraction of the mixed surface layer formed by 

FC1+TX165 as well as FC2+TX100 at the water-air interface calculated based on the 

contribution of the particular mixture components to the reduction of the water surface 

tension and calculated from Eq. (16) at the different mixture composition in the bulk 

phase. 



Figure S19c. The comparison of the mole fraction of the mixed surface layer formed by 

FC1+TX165 as well as FC2+TX100 at the water-air interface calculated based on the 

contribution of the particular mixture components to the reduction of the water surface 

tension and calculated from Eq. (16) at the different mixture composition in the bulk 

phase. 



Figure S19d. The comparison of the mole fraction of the mixed surface layer formed by 

FC1+TX165 as well as FC2+TX100 at the water-air interface calculated based on the 

contribution of the particular mixture components to the reduction of the water surface 

tension and calculated from Eq. (16) at the different mixture composition in the bulk 

phase. 



Figure S20a. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100+TX114 (at the water-air interface calculated based on the contribution 

of the particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (17) at the different mixture composition in the bulk phase. 



Figure S20b. The comparison of the mole fraction of the mixed surface layer formed by 

FC2+FC1+SDS (at the water-air interface calculated based on the contribution of the 

particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (17) at the different mixture composition in the bulk phase. 



Figure S21a. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100+TX114 at the water-air interface calculated based on the contribution 

of the particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (17).  



Figure S21b. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100+TX114 at the water-air interface calculated based on the contribution 

of the particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (17).  



Figure S21c. The comparison of the mole fraction of the mixed surface layer formed by 

CTAB+TX100+TX114 at the water-air interface calculated based on the contribution 

of the particular mixture components to the reduction of the water surface tension and 

calculated from Eq. (17).  




