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Fig. 1 Normalized Raman spectra (a) and absolute Raman difference spectra (b) of ethanol in the

C—C—0O stretching region of aqueous ethanol at various concentrations
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Fig. 2 The relationship between ethanol volume concentration

and spectral deviation, and the line fitting results
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Fig. 3 Raman spectra of Xiaolang liquor
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Fig. 4 Absolute Raman difference spectra of different bulk liquors marked with 60 degrees (a), the identification ethanol concen-

tration of bulk liquors marked in the shop in Xi’an and that was measured through absolute Raman difference spectra (b)
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Ethanol Concentration in Chinese Liquors by Absolute Raman Difference

Spectra
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Because of the rapid development of Raman spectroscopy, especially the popularization of portable Raman spectrome-

ter, Raman spectroscopy is particularly important in the rapid analysis of food safety. However, Raman spectroscopy is still less

used to analyze the quality of liquor. Because the microstructures of aqueous ethanol solution are different at different concentra-

tions, the Raman spectra are different at different concentrations. Here we proposed an absolute Raman difference spectra to
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quantify these spectral differences and the concentration of aqueous ethanol. The absolute Raman difference spectra are obtained
through subtracting the normalized spectra of pure ethanol from the normalized spectra of solution. The intensity of the absolute
Raman difference spectra related to the concentration of ethanol. Using the relationship, we measured the ethanol concentration
of a series of bottled Chinese liquors. The measured values agree well with those marked on the bottle, which confirms the relia-
bility of the absolute Raman difference spectra. Based on this method, we also measured the spectra of a series of bulk liquors in
Xi’an. The results show that the ethanol concentration of bulk liquor is generally a few degrees lower than its identification val-
ue, which highlights the need for supervision of bulk liquors. Our results show significantly that the absolute Raman difference

spectrum is a good method to detect the ethanol concentration of liquors rapidly.

Keywords Raman spectra; Difference spectra; Alcohol degree; Chinese liquor
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termine the sensitive bands of SiO, content of two grade roughness samples. Located at 8. 12~8. 13, 8.02~8. 03 pm, the corre-
lation coefficients are 0. 947 and 0. 972, respectively. A quantitative inversion model of the sensitive band and SiO, content is es-
tablished to analyze the effect of roughness on the inversion of SiO, content. The results show that: (1) The increase of rough-
ness Rq has a significant effect on the spectral emissivity of RF (Reststrahlen Features) characteristic regions. The average
roughness Rq is increased from 1. 05 to 2. 47 pm, so that the maximum difference between the rough surface and the smooth sur-
face emissivity of the same sample is 0. 17 (relative difference 42. 9% ). (2) When the same grade roughnesses are used for con-
tent inversion, the inversion error is small, and the average absolute error is 1. 88%. The inversion accuracy of most samples can
meet the error requirements of the geological and mineral industry standards. (3) The experimental results of inversion SiO, con-
tent accuracy are great higher than the inversion accuracy of 3. 57 % without considerating the iron ore surface morphology, and
the relative improvement accuracy is 47. 3%. Therefore, considering the influence of roughness is of great significance for impro-
ving the inversion accuracy of SiO, content, then it is of great significance to realize the precise division of iron ore and mine iron

ore resources reasonably and efficiently.
Keywords Iron ore; Thermal infrared spectral; Roughness; SiO, content; Quantitative inversion
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