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Abstract

OTS molecule from the wikipedia

http://upload.wikimedia.org/wikipedia/en/e/eb/Octadecyltrichlorosilane.jpg


SFG Spectra main idea

Fig. 1 shows a simulated 
example of the interference 
effect between the two 
resonance peaks. 



Sample preparation

Substrate : a fused quartz with a hemi-cylindrical shape (IR grade, d=25mm, l=25mm)

Self-assembled monolayer sample : octadecyltrichlorosilane (OTS)

The OTS monolayer was constructed by...
1. immersing the quartz substrate in a 0.1% OTS hexadecane/carbon 

tetrachloride/chloroform = 80 : 12 : 8 solution for 15 min.
2. after being rinsed in a sonication bath chloroform, the sample was baked at 

110°C for 1 h. 

SFG measure the OTS sample in electrolyte solution using by visible and IR light 
angle 70° and 50°.



Result and discussion

1. Structure of OTS monolayer in air 

@ 2879 cm-1 (CH3 symmetric stretch)
@ 2940 cm-1 (CH3 Fermi resonance)
@ 2859 cm-1 (CH2 symmetric stretch)
@ 2917 cm-1 (CH2 asymmetric stretch)



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.1 Neutral pH solution – in neutral phosphate buffer pH 7 



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.1 Neutral pH solution – in neutral phosphate buffer pH 7 

Fit to the Fig.4



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.2 Alkaline solution – in an alkaline phosphate solution of pH 11



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.2 Alkaline solution – in an alkaline phosphate solution of pH 11

Fit to the Fig.6



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.3 Acidic solution – in an alkaline phosphate solution of pH 2



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter

2.3 Acidic solution – in an alkaline phosphate solution of pH 2

Fit to the Fig.8



Result and discussion – pH dependence of water structure at the qz/OTS/solution inter



Result and discussion – Effect of OTS coverage on the structure of water and OTS mole.



2800 3000 3200 3400 3600 3800
0.0

0.2

0.4

0.6

0.8

1.0
 DMPG water
 DPTAP water

S
FG

 in
te

ns
ity

 (a
rb

. u
ni

t)

wavenumber (cm-1)


