Supplement material to

Adsorption of equimolar mixtures of cationic and
anionic surfactants at the water/hexane interface

Nenad Mucic ¥*, Jelena Skrbic !, Sandra Bucko !, Lidija Petrovic 7, Jaroslav Katona %%,
Valentin B. Fainerman 2, Eugene V. Aksenenko 3, Emanuel Schneck ¢ and Reinhard Miller *

! Faculty of Technology, University of Novi Sad, Novi Sad 21000, Serbia;
nenad.mucic@tf.uns.ac.rs (N.M.); jelenaskrbic1994@gmail.com (J.S.); sandranj@uns.ac.rs (S.B.);
lidijap@uns.ac.rs (L.P.); jaroslav.katona@uns.ac.rs (J.K.)

2 SINTERFACE Technologies, Berlin D12489, Germany; fainerman@ukr.net

3 Institute of Colloid Chemistry and Chemistry of Water, National Academy of Sciences of Ukraine, Kyiv (Kiev)
03680, Ukraine; Eugene_Aksenenko@ukr.net

4 Physics Department, Technical University Darmstadt, 64289 Darmstadt, Germany;
miller@fkp.tu-darmstadt.de (R.M.); schneck@mpikg.mpg.de (E.S.)

* Correspondence: nenad.mucic@tf.uns.ac.rs; jaroslav.katona@uns.ac.rs

In this supplement, the fitting results of the experimental data by the reorientation model are
presented. For the examples given here, we did not find any remarkable differences in the fitting quality
of the two used adsorption models, i.e. the quality of reflecting the result with the Frumkin adsorption
model is similar to the reorientation model, as shown in Figures S1, S2 and S3. The values of the best fit
parameters are summarised in the Tables S1, S2 and S3, respectively.

60
o o ‘.z

50 F ° s
-Z€ 40 + 1 umol/L
c _ ,
i
2
Ec? 30
p L
2
c.g 20 F 5 umol/L
)

10

I 10 pmol/L
0 el L1 el 3ol r 01l r ol T IR
102 10-1 1 10 102 103 104 105

Time (s)

Figure S1. Dynamic interfacial tension of mixed aqueous solutions of NaCi6SOs + C12TAB mixtures at
the water/hexane interface measured by PAT-1; (®) 1 umol/L, (A) 5 pmol/L, 10 umol/L; solid lines are
calculated from the reorientation model.



Table S1. Parameter values obtained by fitting the reorientation adsorption model Egs. (4) — (5) and the
diffusion equation Eq. (6) to the experimental data of Figure S1 as measured for solutions of NaC16SOs +
Ci2TAB

¢ [mol/L] b [m3/mol] ®10 [m?/mol] ®2 [m%/mol] o a D1 [m?/s] D2 [m2/s]
1.00 x 10+ 5.07 x 108 2.20 x 105 1.60 x 106 0 0 1.00 x 10-10 3.00 x 10-10
5.00 x 10-6 5.07 x 108 2.30 x 105 1.00 x 10¢ 0 0 1.00 x 10-10 2.00 x 10-10
1.00 x 105 5.07 x 108 2.70 x 105 1.00 x 10¢ 0 020 1.00x1010 8.00 x 10-11
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Figure S2. Dynamic interfacial tension of mixed aqueous solutions of NaC12504 + CisTAB at the
water/hexane interface measured by PAT-1; () 0.8 pmol/L, (A) 1 umol/L, (®) 3 pmol/L; solid lines are
calculated from the reorientation model.

Table S2: Parameter values obtained by fitting the reorientation adsorption model Equations (4) — (5)
and the diffusion equation Eq. (6) to the experimental data of Figure S2 as measured for solutions of
NaCi2504 + C1TAB

¢ [mol/L] b [m3/mol] w10 [m¥mol] 2 [m%mol] « a D1 [m?/s] D2 [m?/s]
8.00 x 107 1.31 x 10¢ 3.50 x 105 1.60 = 10¢ 0 0 1.00 x 10-10 3.80 x 1010
1.00 x 10-¢ 1.31 x 10¢ 3.50 x 105 1.60 = 106 0 045 1.00x1010 7.00 x 10-10
3.00 x 106 1.31 = 10¢ 3.40 x 105 1.20 x 106 0 080 1.00x1010 2.10 x 10-10
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Figure S3. Dynamic interfacial tension of mixed aqueous solutions of NaCi2SOs + CsTAB mixtures at the
water/hexane interface measured by PAT-1; (#) 0.3 mmol/L, (A) 0.8 mmol/L, (®) 1 mmol/L; solid lines
are calculated from the reorientation adsorption model.

Table S3: Parameter values obtained by fitting the reorientation adsorption model Equations (4) - (5) and
the diffusion Equation (6) to the experimental data of Figure S3 as measured for solutions of NaC12504 +

CsTAB

¢ [mol/L] b [m3/mol] oio [m¥mol] 2 [m¥mol] « a D1 [m?2/s] D2 [m?/s]
3.00 x 10+ 4.02 x 101 2.50 x 105 1.00 = 106 0.7 0 1.00 x 10-10 1.00 x 1011
8.00 x 10+ 4.02 x 101 2.50 x 105 1.00 x 106 05 0.08 1.00x10-10 7.00 x 10-11

1.00 x 103 4.02 x 10" 2.50 x 105 1.00 x 10¢ 0.7 022 1.00 x 10-10 5.00 x 101




