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_ Introduction

y

Hydrophobic and hydrophilic interactions are ubiquitous at metal, protein, and mineral oxide/water interfaces.
The essential physical and chemical reactions involved are affected by the microscopic hydrophobic and
hydrophilic interactions that are not easily extracted by macroscopic measurements such as the contact angle.

\g
|

ﬁ

O
~
Qo
~

A 3.5SiOH/nm?

B 3.5SiOH/nm?

12 Deprotonation/Protonation Dehydroxylated

High Temperature

o
N

°
e

SFG Intenstiy

0

SFG Intenstiy

o
N

o
-

I
=
@
o
=
@
Q

0

3400 3500 3600 3700
wavenumber (cm)

3400 3500 3600 3700
wavenumber (cm'')

& °
'," 8 vH'~ oH
o “ e ".‘ é H o. lo .‘0 .H HO os pH
< NY 4 si Si O Si si_ Si_ si
e, Si . Hzom
0 1
0 4 x(A)s 12 0 4 X(A)s 12 ‘
. D F 2 4
C 4.:SS|OH/nm2. ” 4.5 SiOH/nm - : OH Hydrolys|s

Room Temperature

OCH
Si Si +H,0 M

Correlation between molecular
and macroscopic hydrophobicity

Hydrophobic patches at macroscopic
hydrophilic silica/water interface

Surficial reactions at silica/water interface



~ Results
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Samples(SiO,) treatment

v" Hydrophilic film :
UV 30min and soaked in
H,SO, for 2h

v" Hydrophobic film :
Hydrophilic film annealed
in vacuum at 1223K for 4h

SFVS experiment scheme
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Results

Deprotonation — Hydrophilic vs. Hydrophobic Cation effect @ hydrophobic SiO,/ H,O interface
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Results

pH cycle

Hydrophobic - 0.5M NaCl - pH cycle
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O It takes multiple acid-base cycles to fully re-hydroxylate the SiO, surface.

O a ~1060cm-1 peak appears consistently in the protonation/deprotonation gap (neither Si-OH nor
SiO") during the pH cycle, which is not observed at the hydrophilic SiO, /H,O interface.
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- Summary

» Most of the Si-OHs are dehydroxylated and converted to metastable Si-O-Si rings at the
hydrophobic SiO,/Air interface.

» High-pKa Si-OHs with weak H-bond recover partly in water at pH2 because of the hydrolysis of
metastable Si-O-Si rings.

» Cs* has a specific interaction with the hydrophobic SiO,/H,O interface, which promotes the
deprotonation process.

» pH cycle results suggest that different protonation/deprotonation mechanisms at the
hydrophobic SiO,/H,0 interface.
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