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Tool: Sum frequency

(Solid/Liquid Interface)
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J. Phys. Chem. A 2009, 113, 2768–2774

Chosen angles:
• maximize the collection of SFG signal 
• While minimizing wavelength dependent
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Complementary Tool:

Quartz Crystal Microbalance (QCM)
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https://www.youtube.com/watch?v=-dxx8KUAUTA&ab_channel=BrentMaranzano

https://www.tradekorea.com/product/detail/P416979/Electrochemical-research-Biosensor-crystal-.html

-
+

-
+

Piezoelectric 

Wikipedia

https://www.3t-analytik.de/technologies/qcm-d/what-qcm-d
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QCM results

12



SFG results

d-PS coated
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▪ Fig2: L-Phenylalanine

▪ 1points=500 laser shots.

▪ Larger OH due to adsorption of L-PA

▪ 2875/cm CH2(s)

▪ 2939/cm CH and FR, CH connecting 

phenyl and amino acid backbone

▪ 2991/cm C-H combination band or 

CH2(as) 

▪ 3049/cm Aromatic C-H 𝑣2 stretch 

from phenyl

▪ QCM: adsorbed mass 57 ng/cm2= 

48Å2 per molecule
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Similar OH due to higher concentration 

of amino acid.
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3000-3400/cm region

OH and NH contribution
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▪ No CH band due to molecular 

arrangement, not to absence.

▪ QCM: 469 ng/cm2
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SiO2/PBS: Black spectrum

J. Phys. Chem. C 2016, 120, 9357−9363

PBS pH 7.4
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SFG results

No d-PS coated

23



L-Leucine, L-Arginine, and L-Lysine
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Band Broadening due to NH
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Weaker OH due to
higher solution concentration
displacement of interfacial water molecule.

Glycine, L-Cysteine, and L-Alanine
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QCM: 63 ng/cm2 on SiO2 surface
Same spectrum: due to surface organization, not 
to an absence

L-Phenylalanine and L-Proline.
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No CH=not well ordered as in d-

PS case

OH: concentration, frequency of 
interaction

Conclusion

7 over 8 show CH except L-

Alanine

(due to configuration of molecule 

at surface)


