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Figure S1. A plot of the TX165 aqueous solution contact angle (θ) surface tension (𝛾𝐿𝑉) 

(curves 1 - 3) and contact angle (𝜃) on PTFE (curves 1’ - 3’) vs. the logarithm of TX165 

concentration (𝐶). Curves 1 and 1’ correspond to the measured values, curves 2 and 2’ to 

values calculated from the exponential function of the second order, curves 3 and 3’ 

correspond to the values calculated from Eqs. (9) and (11), respectively. 

 

Figure S2. A plot of the RL aqueous solution surface tension (𝛾𝐿𝑉) (curves 1 - 3) and contact 

angle (𝜃) on PTFE (curves 1’ - 3’) vs. the logarithm of RL concentration (𝐶). Curves 1 and 1’ 

correspond to the measured values, curves 2 and 2’ to values calculated from the exponential 

function of the second order, curves 3 and 3’ correspond to the values calculated from Eqs. 

(9) and (11), respectively.  



 

Figure S3. A plot of the SF aqueous solution surface tension (𝛾𝐿𝑉) (curves 1 - 3) and contact 

angle (𝜃) on PTFE (curves 1’ - 3’) vs. the logarithm of SF concentration (𝐶). Curves 1 and 1’ 

correspond the measured values, curves 2 and 2’ to values calculated from the exponential 

function of the second order, curves 3 and 3’ correspond to the values calculated from Eqs. 

(9) and (11), respectively. 

 

Figure S4. A plot of the contact angle (𝜃) of aqueous solution of TX165 (curves 1, 1’ and 1”), 

RL (curve 2) and SF (curve 3) on PMMA vs. the logarithm of surfactant concentration (𝐶). 

Curves 1, 2 and 3 correspond to the measured values, curves 1’ and 1” correspond to the 

values calculated from the exponential function of the second order and Eq. (9), respectively. 

 



 

Figure S5. A plot of the contact angle (𝜃) of aqueous solution of TX165 (curves 1, 1’ and 1”), 

RL (curve 2) and SF (curve 3 and 3’) on quartz vs. the logarithm of surfactant concentration 

(𝐶). Curves 1, 2 and 3 correspond to the measured values, curves 1’, and 3’ correspond to the 

values calculated from the exponential function of the second order and curve 1” 

corresponds to the values calculated from Eq. (9). 

 

Figure S6. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 (points 1), RL (points 2) and SF (points 3) for PTFE.  

 

 

 



 

Figure S7. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 (curve 1), RL (curve 2) and SF (curve 3) for PMMA.  

 

 

Figure S8. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 (curve 1), RL (curve 2) and SF (curve 3) for quartz.  

 

 

 

 



 

Figure S9. A plot of the contact angle (𝜃) of aqueous solution of TX165 + RL mixtures on the 

PTFE surface vs. the logarithm of the RL concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 

Figure S10. A plot of the contact angle (𝜃) of aqueous solution of TX165 + SF mixtures on the 

PTFE surface vs. the logarithm of the SF concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 



 
Figure S11. A plot of the contact angle (𝜃) of aqueous solution of TX165 + RL on PTFE at the 

constant RL concentration equal to 5 (a) and 40 mg/dm3 (c) vs. the logarithm of TX165 

concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 correspond the 

values calculated form the exponential function of the second order, Eqs. (13) and (9), 

respectively.  

 

Figure S12. A plot of the contact angle (𝜃) of aqueous solution of TX165 + RL on PTFE at the 

constant TX165 concentration equal to 5 x 10-6 mole/dm3 vs. the logarithm of RL 

concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 correspond the 

values calculated form the exponential function of the second order, Eqs. (13) and (9), 

respectively.  

 

 

 



 

 
Figure S13. A plot of the contact angle (𝜃) of aqueous solution of TX165 + SF on PTFE at the 

constant SF concentration equal to 0.00625 (a), 5 (b) and 40 mg/dm3 (c) vs. the logarithm of 

TX165 concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 

correspond the values calculated form the exponential function of the second order, Eqs. (13) 

and (9), respectively.  

 



 

Figure S14. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 + RL and TX165 + SF mixtures both at the constant biosurfactant and 

TX165 concentration for PTFE. 

 

Figure S15. A plot of the contact angle (𝜃) of aqueous solution of TX165 + RL mixtures on the 

PMMA surface vs. the logarithm of RL concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 

 



 

Figure S16. A plot of the contact angle (𝜃) of aqueous solution of TX165 + SF mixtures on the 

PMMA surface vs. the logarithm of the SF concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 

Figure S17. A plot of the contact angle (𝜃) of aqueous solution of TX165 + RL mixtures on the 

quartz surface vs. the logarithm of the RL concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 



 

Figure S18. A plot of the contact angle (𝜃) of aqueous solution of TX165 + SF mixtures on the 

quartz surface vs. the logarithm of the SF concentration (𝐶). Curves 1 – 16 correspond to the 

constant TX165 concentration equal to 1 ⨯ 10-8, 5 ⨯ 10-8, 1 ⨯ 10-7, 5 ⨯ 10-7, 1 ⨯ 10-6, 5 ⨯ 10-6, 1 ⨯ 

10-5, 5 ⨯ 10-5, 1 ⨯ 10-4, 2 ⨯ 10-4, 4 ⨯ 10-4, 6 ⨯ 10-4, 8 ⨯ 10-4, 0.001, 0.002 and 0.004 mole/dm3, 

respectively. 

 

 

 

 

 

 

 

 



 
 

Figure S19. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 + RL at the constant concentration of RL (a) and TX165 (b) at all studied 

concentration for PMMA.  

 

 
Figure S20. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 + SF at the constant concentration of SF (a) and TX165 (b) at all studied 

concentration for PMMA.  



 
Figure S21. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 + RL at the constant concentration of RL (a) and TX165 (b) at all studied 

concentration for quartz.  

 

 
 

Figure S22. A plot of the adhesion tension (𝛾𝐿𝑉cos𝜃) vs. the surface tension (𝛾𝐿𝑉) of aqueous 

solutions of TX165 + SF at the constant concentration of SF (a) and TX165 (b) at all studied 

concentration for quartz.  

 

 

 

 

 

 



 

 
 

Figure S23. A plot of the contact angle (𝜃) for TX165 + RL for PMMA at the constant RL 

concentration equal to 0.00625 (a) and 5 (b) vs. the logarithm of TX165 concentration (𝐶). 

Points 1 correspond to the measured values, curves 2 – 4 correspond the values calculated 

from the exponential function of the second order, Eqs. (13) and (9), respectively.  

 

 

 

 

 

 

 

 

 



 

 
Figure S24. A plot of the contact angle (𝜃) for TX165 + SF for PMMA at the constant SF 

concentration equal to 0.00625 (a), 5 (b) and 40 mg/dm3 (c) vs. the logarithm of TX165 

concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 correspond the 

values calculated form the exponential function of the second order, Eqs. (13) and (9), 

respectively.  

 

 

 

 

 

 

 

 



 

 
Figure S25. A plot of the contact angle (𝜃) for TX165 + RL for quartz at the constant RL 

concentration equal to 0.00625 (a), 5 (b) and 40 mg/dm3 (c) vs. the logarithm of TX165 

concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 correspond the 

values calculated form the exponential function of the second order, Eqs. (13) and (9), 

respectively.  

 

 

 

 

 

 

 

 

 



 

 
Figure S26. A plot of the contact angle (𝜃) for TX165 + SF for quartz at the constant SF 

concentration equal to 0.00625 (a), 5 (b) and 40 mg/dm3 (c) vs. the logarithm of TX165 

concentration (𝐶). Points 1 correspond to the measured values, curves 2 – 4 correspond the 

values calculated form the exponential function of the second order, Eqs. (13) and (9), 

respectively.  

 

 

 

 

 

 

 

 



 

 
Figure S27. A plot of the Gibbs surface excess concentration at the PTFE-water interface (Γ𝑆𝐿) 

for TX165 (a, c), RL (b) and SF (d) vs. the logarithm of surfactant concentration (𝐶) calculated 

from Eqs. (5) and (15). 

 

 

 

 

 

 

 

 

 

 



 

 
Figure S28. A plot of the Gibbs surface excess concentration at the PTFE-water interface (Γ𝑆𝐿) 

for TX165 (curve 1), RL (2) and their sum (curve 3) vs. the logarithm of surfactant 

concentration (𝐶) at the constant RL concentration equal to 0.0002 (a), 0.00625 (b), 5 (c) and 40 

mg/dm3 (d).  

 

 

 

 

 

 

 

 

 

 



 

 
Figure S29. A plot of the Gibbs surface excess concentration at the PTFE-water interface (Γ𝑆𝐿) 

for TX165 (curve 1), RL (2) and their sum (curve 3) vs. the logarithm of surfactant 

concentration (𝐶) at the constant TX165 concentration equal to 5 ⨯ 10-7 (a), 1 ⨯ 10-6 (b), 2 ⨯ 10-4 

(c) and 1 ⨯ 10-3 mole/dm3 (d).  

 

 

 

 

 

 

 

 

 



 

 
Figure S30. A plot of the Gibbs surface excess concentration at the PTFE-water interface (Γ𝑆𝐿) 

for TX165 (curve 1), SF (2) and their sum (curve 3) vs. the logarithm of surfactant 

concentration (𝐶) at the constant SF concentration equal to 0.0002 (a), 0.00625 (b), 5 (c) and 40 

mg/dm3 (d).  

 

 

 

 

 

 

 

 

 

 



 

 
Figure S31. A plot of the Gibbs surface excess concentration at the PTFE-water interface (Γ𝑆𝐿) 

for TX165 (curve 1), SF (2) and their sum (curve 3) vs. the logarithm of surfactant 

concentration (𝐶) at the constant TX165 concentration equal to 5 ⨯ 10-7 (a), 1 ⨯ 10-6 (b), 2 ⨯10-4 

(c) and 1 ⨯ 10-3 mole/dm3 (d).  

 

 

 

 

 

 

 

 

 



 
 

 
Figure S32. A plot of the Gibbs surface excess concentration at the PMMA-water interface 

(Γ𝑆𝐿) vs. the logarithm of surfactant concentration (𝐶) for TX165 + RL (a, b) and TX165 +SF (c, 

d) at the constant TX165 concentration (b, d) and RL (a) as well as SF (c).   

 

 

 

 

 

 

 

 



 

 
 

Figure S33. A plot of the Gibbs surface excess concentration at the PMMA-air interface (Γ𝑆𝑉) 

vs. the logarithm of surfactant concentration (𝐶) for TX165 + RL (a, b) and TX165 +SF (c, d) at 

the constant TX165 concentration (b, d) and RL (a) as well as SF (c).  

 

 

 

 

 

 

 

 

 

 



 

 
 

Figure S34. A plot of the Gibbs surface excess concentration at the quartz-water interface 

(Γ𝑆𝐿) vs. the logarithm of surfactant concentration (𝐶) for TX165 + RL (a, b) and TX165 +SF (c, 

d) at the constant TX165 concentration (b, d) and RL (a) as well as SF (c).  

 

 

 

 

 

 

 

 

 



 

 
 

Figure S35. A plot of the Gibbs surface excess concentration at the quartz-air interface (Γ𝑆𝑉) 

vs. the logarithm of surfactant concentration (𝐶) for TX165 + RL (a, b) and TX165 +SF (c, d) at 

the constant TX165 concentration (b, d) and RL (a) as well as SF (c).   

 

 

 

 

 

 

 

 

 



 
Figure S36. The difference between the Gibbs surface excess concentration at the PMMA-

water and PMMA-air interface vs. the logarithm of surfactant concentration (𝐶) for TX165 + 

RL (a) and TX165 +SF (b). Curves 1 – 4 correspond to the constant biosurfactant 

concentration equal to 0.0002, 0.00625, 5 and 40 mg/dm3.  

 

 
Figure S37. A plot of the difference between the Gibbs surface excess concentration at the 

quartz-water and quartz-air interface vs. the logarithm of surfactant concentration (𝐶) for 

TX165 + RL (a) and TX165 +SF (b). Curves 1 – 4 correspond to the constant biosurfactant 

concentration equal to 0.0002, 0.00625, 5 and 40 mg/dm3.  

 

 

 

 

 



 

 
Figure S38. A plot of the difference between the values of the PMMA(quartz)-air interface 

tension (Δ𝛾𝑆𝑉) at the TX165 + biosurfactant mixture concentration equal to zero and equal to a 

given value (curve 1) and between the PMMA(quartz)-water (curve 2) and PMMA(quartz)-

solution (curve 2) (Δ𝛾𝑆𝐿) as well as the difference between the values of contact angle of the 

water and solution on the PMMA (a, b) and quartz (c, d) (Δ𝛾𝜃) (curve 3) at the constant RL 

and SF concentration equal to 0.00625 mg/dm3 vs. the logarithm of surfactant concentration 

(𝐶). 

 


