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SHG system based on fs Laser (Saykally Group)
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Resonant SHG response from charge-transfer-to-solvent

*Charge- transfer-to-solvent : release of a electron from
anion (usually halide ions) occurred by photochemical reaction
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Surface adsorption model — Langmuir adsorption

*Originated from adsorption of atoms or molecules on solid
substrates

S: total number
of binding sites

» :occupied site (S))

# Vacancy (S,-5-5))

/ Z s, Space for binding

~2 Encounter probability

Interaction between adsorbent and substrate
(adhesion or repulsion)

=y In equilibrium, v, = kdeSl = kadPSO = kadP(S — Sl)



Surface adsorption model — Langmuir adsorption

rde :kdeSl :kadPSO :kadP(S_Sl)

S k
By rewriting El =6 (fraction of coverage) and de =K, (Langmuir constant)
de

PK
=y [0 = ] :Langmuir adsorption equation
1+ PK,
Typical Langmuir isotherm curve *In the solution, P can be
N replaced by concentration, c.
0 2 K,
— cK
S =) [0=—"—]
1+cK,




Thermodynamic quantities: How to deduce AG and AS ?

*Like a chemical reaction, binding of adsorbent can be represented as,
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>A+ B

Butt, H.J.; Graf, K.; Kappl,M.

A+ B

Physics and Chemistry of Interfaces (20006). AI.GOm= - RTI]]KBA
where the adsorption equilibrium constant K_; is,
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Experimental result of SCN- ion adsorption

*Fitting equation of SHG intensity can be represented as following procedure,
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Experimental result of SCN-ion adsorption

N,

S

Exchange between a solute and a
solvent molecule

A

A~ "\
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NE=x

Ag + By =4, + B

AC+B —= A+C+B — A+ BC

Desorption
of water
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Experimental result of SCN- ion adsorption
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sy xperimentally measured Gibbs free energy and entropy
were both negative.



Prediction from the simulation — interaction E of water

Ion in bulk Ion at interface
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Prediction from the simulation — Estimation of the entropy

Ton in bulk Ton at interface
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Summary

*Surface adsorption of thiocyanate ions were observed by SHG signal
from CTTS process.

*Measured thermodynamic parameters, A H and AS are both
negative.

*From the simulation, it was suggested that A H and AS of the

system have minimum at several angstrom below the Gibbs dividing
surface.



Prediction from simulation — interaction E of water
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