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Analysis of acetic acid-water solution structure
characteristics by fluorescence parameters

HAN Cai-gin'* | LIU Ying', WU Bin® , YANG Yang®, LUO Xiao-sen’ , NI Xiao-wu'"*
(1. School of Physics & Electronic Engineering, Xuzhou Normal University, Xuzhou 221116, China; 2. School of Science, Nan-
jing University of Science & Technology, Nanjing 210094, China)

Abstract. In order to study the molecular structure of acetic acid-water solution, the fluorescence spectra of acetic acid-
water solution excited by ultraviolet light at 284nm and the excitation spectrum with fluorescence peak of 334nm were obtained
based on steady state fluorescence spectroscopy. The fluorescence spectra of acetic acid-water solution with 10 various volume
percentages induced by the same wavelength exciting light were detected. Afier studying the excitation spectral characteristics and
the relationship between fluorescence peak intensity and acetic acid volume percentage, the total ahsorbance and fluorescence
emission of the mixture were discussed theoretically/7The fluorescence quantum yield at the emission wavelength of 334nm was
calculated and the fluorescence spectra intrinsic peak-of acetic acid-water mixture was explained. The results show that when the
volume ratios of acetic acid and water mixture are 1:1 and 4:1, the bonding numbers of acetic acid and water molecular

association are n =3 and n =1, respectively. The result can contribute to the further study of acetic acid and water molecular

association.
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Fig. 1 The excitation spectrum and emission spectrum of acetic acid-water

complex
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Fig. 2 Fluorescence spectra of acetic acid-water solution with various

volume fraction induced by exciting light at wavelength of 284nm
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Fig.3 Relationship between fluorescence intensity and acetic acid volume

fraction at the fluorescence peak of 334nm
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