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Investigation of the surface arrangement of mercaptocarboxylicacids on CdS
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Abstract Abstact: Mercaptocarboxylic acids (MPAs) are one of the commonly used ligands for the surface capping of
quantum dots, which exert important influence on the photoelectric properties and catalytic activity of quantum dots. The
arrangement of the MPAs, HS-(CH2)»-COOH,(n = 2,5,10) on the surface of gold film and CdS quantum dots (CdS QDs) have
been studied with broadband sum frequency generation (BB-SFG) spectroscopy in this work. In the BB-SFG spectra, the C-H
stretching modes of two methylene groups adjacent to the mercapto and the carboxyl group can be detected from all of the
three MPAs on the gold surface. On the surface of CdS QDs, no resonant BB-SFG bands from the surface MPAs are observed
for HS-(CH2)2-COOH and HS-(CH2)s-COOH. For HS-(CH2)10-COOH on CdS QDs, resonant BB-SFG bands corresponding to
the C-H stretching of the methylene next to the carboxyl are observed. These results show that all of the three MPAs are
orderly packed on the flat Au surface; short-chain MPAs are disorderly wrapped on the QDs, and the long-chain MPA is
adsorbed with a well-ordered arrangement, similar to trans-extended bundles on the QDs.

Key words broadband sum frequency generation spectroscopy; CdS quantum dots; arrangement mode; mercaptocarboxylic
acid
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Fig. 1 Schematic of BB-SFG setup
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Fig.3 BB-SFG spectra of mercaptopropionic acid monolayer on Au film surface
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Tab. 1 The assignment of C-H vibrational bands of the mercaptocarboxylic acids on Au cm’!
4 i vs(CHa) Vas(CH2)
ver(CHa)
v v v v
Au-C2 2865 + 2 2882+ 1 2905+ 3 2939+2 2971+ 1
Au-C5 2859 7 2877+ 18 2911+ 7 2938+ 3 2976+ 2
Au-C10 2859+ 1 2875+ 3 2889+ 2 2937+ 1 2960+ 1
Cds-C10 2850+ 3 \ \ 2927+2 \
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Fig. 5 Calculated curve of Iss/I, s vs the methylene orientation angles from surface normal.
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Fig. 6 Illustration of surface arrangement of mercaptocarboxylic acids
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