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* Jonic surfactants at air/water interfaces are crucial for industrial and biological
processes, but their interfacial behavior, particularly the role of counterions, has lacked
quantitative molecular-level understanding.

Introduction

No excess salt 0.01M NaCl 0.1M NaCl

MD simulation:
Counterion bonding

X-ray diffraction:
Surface crystallization

structure

>
Experiment Method

» Phase-sensitive sum-frequency vibrational spectroscopy (PS-SFVS)
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Figure 1. Chemical structure of the sodium dodecyl sulfate (SDS)
molecule.
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0.6 mM SDS (left) vs 0.6 mM SDS + 500mM NacCl (right)

» Quantification of the pure SDS spectra
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Observation of counterion binding in the inner

Helmholtz layer at ionic surfactant-water interface
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* a 1s the effective size of the counter 1ons and C is the bulk 1onic strength.

> Surface excess of counterion
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* This result indicates that the dehydrated Na+ ions can adsorb at the same Helmholtz
plane as DS—, contributing to the total surface charge density.

» Modified Langmuir adsorption model

cexp|—=)exp|= - =
s ' éxp kpT XD\59 Fs | Lsps = T 0
Kng - exp (— —e¢0) Cng+ = L
ne— 'y + . -
where 65 = ?—S and Oy, = FN 2 are the surface fractional coverage of DS~ and Na*
00 DS~
Sps- (/nm?) Ops /Ong*
1 1.29 14
] 10*
= =
LE, 0.97 §, 08
5 5
g &
£ o L 0.65 £ 01 o2
(&) &)
C C
3 8
0 0.32 0
()] ()]

I )
0.01 0.00 0.01 10°
0.01 0.1 1 10 100 500 0.01 0.1 1 10 100 500

Na®* concentration (mM) Na®* concentration (mM)

<§ Conclusion

® First experimental evidence for Na® accumulation within the inner

Helmholtz plane;

® Extract a set of thermodynamic parameters that characterize the

interfacial adsorption equilibria;

® Reveal central role of counterion adsorption process in facilitating

surface crystallization.
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