YAk 2z 224 (Wuli Huaxue Xuebao)

September

Acta Phys. -Chim. Sin., 2006, 22(9): 1061~1064

1061

[Article]

www.whxb.pku.edu.cn

GUO, Hao

/%5 H Langmuir 85 FRME AR 25818

& BAE TR A A & T
(TP KA PRI DD RE AT R B S ST 2, T g FFEF 475001)

AR S

WE PR T PRI B A Langmuir Hp 1RO TERETTIE, BIAIHT SERS £OA, 8 i B AH
(85 R ARAT AR ST Langmuir B2 A A SO06RE. A IRk, IR SN R GERE 15
L3RS AR VAN (L [ (8RS i e A D A R € N S B 7 G S £ B B R D ST T DS B

KEEF:  Langmuir H5-FRE,  RIEEGRPIDEG, AN
HESES: 0647.1

In situ Raman Spectroscopy of Langmuir Monolayers at
Air-Water Interface

DAI, Shu-Xi SUN, Cheng-Feng WU, Chao HUANG, Ya-Bin
(Key Laboratory of Special Functional Materials, Henan University, Kaifeng 475001, P. R. China)

Abstract A new approach for the acquisition of in sifu Raman spectra of Langmuir monolayers at air-water interface
with minimal interference was presented. An in situ Raman instrument was designed, which comprises a Raman
spectrometer (JY-U1000), a micro Langmuir-Blodgett trough, and a CCD imaging system. By lowering the subphase
slowly until Langmuir monolayer deposited on a surface-enhanced Raman scattering (SERS) substrate that was placed
under subphase in advance, Raman spectra of Langmuir monolayers of octadecylamine (ODA) and dipalmitoylphosph-
atidylcholine (DPPC) have been acquired with good signal-to-noise ratio. These spectra present informations of the

headgroup interaction and the ordering degree of alkane chains at different surface pressures. This new method could
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expand SERS application in the study of Langmuir monolayers at the air-water interface.
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Fig.1 Raman spectra of (a) solid octadecylamine
(ODA) and (b) ODA Langmuir monolayer
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Fig.2 Surface pressure (77) vs area (A) isotherm of
dipalmitoylphosphatidylcholine (DPPC) on
pure water subphase
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Fig.4 Raman spectrum of solid DPPC
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Fig.5 SERS of DPPC Langmuir monolayer

at a surface pressure of 25 mN-m™
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Table 1 Raman frequencies and assignments of solid DPPC
and DPPC Langmuir monolayer

Assignment® Solid DPPC  DPPC Langmuir monolayer®
8(OPO) 630 568
6(CH,) 724 730
v(POC) 819, 871 826

»((OPO)H-bonded) 909, 998

v,(N*(CH,)) 951 963
v(OPO) 1024 1036
v,(CC) 1061 1067
v(CC) 1122
v,(CC) 1173 1163
7(CH,) 1290 1280
w(CH,) 1369 1370
S6(CH,) 1433 1414
v(C—=0) 1742

“p: stretch, v¢ symmetric stretch, »,; asymmetric stretch, 8: scissoring,
w: wag, T: twist; " at a surface pressure of 25 mN-m™
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