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Sudy on the Elements of the Fluorescence Spectra Emitted from Ethanol-
Water Mixture

WU Bin*, LIU Ying?, HAN Cai-gin>? , LUO Xiao-sen' ", LU Jian' , NI Xiao-wu*
1. <hool of Science, Nanjing Universty of Science & Technology , Nanjing 210094, China
2. College of Physics & Hectronic Engineering, Xuzhou Norma University, Xuzhou 221116, China

Abgtract  The 236 nm UV-light was adopted to excite the 10 ethanol-water mixture samplesin which the volume percent of etha
nol rangesfrom 10 % to 95 %, and the Gaussan decomposition method was used to decompose the fluorescence spectra obtained
above to Gaussian curves,where every Gaussian curve can be attributed to the fluorescence emisson of a certain kind of lumines
cent ethanol-water cluster , which isformed by the association between water molecules and ethanol molecules. It wasfound that
every spectrum of the certain binary mixture contains 8 Gaussan elements, and the emisson density and peak wavelength of each
element were al 0 obtained. The authors studied the mechanism of the fluorescence emisson of the mixtures based on the struc-
tural characters of fluorescence substances and concluded that the water molecules play an important role in the fluorescence
emisson: they enlarge the conjugate system as the electron donors; they bridge the ethanol molecules to form 8 kinds of new
clusters at the same time, and the conformation of the clustersis rings and chains composed by severa rings. Through the peak
wavelengths of the Gaussan elements decomposed from the certain concentration spectrum the authors got the information about
the relative size of the new clusters, i. e. the clusters are bigger or show chan structures when the peak wavelength of the
Gaussian curves islocated at the longer positions. The emisson transtion energiesof the 8 kindsof new clusters were a so calcu-
lated. In addition, it wasfound that there was a certain relation between the half-width and the association stuation. The re-
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search contributes to the study of ethanol-water cluster structures and their physical and chemical characteristics.
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