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Application of liquid-liquid extraction in sample pretreatment of
aqueous solutions containing low-concentration ethanol
LEI Zhi-gang, WEN Cui-ping, LI Qun-sheng, ZHU Ji-gin, WU Xiao-hua, ZHAO Yu-jing
(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology ,
Beijing 100029, China)

Abstract: Low-concentration ethanol in aqueous solutions is firstly concentrated by liquid-liquid extraction
technique and then is detected with gas chromatography ( GC) method. The operating conditions affecting extraction
process using MTBE as the separating agent , are investigated and optimized as follows:1. 032% of initial aqueous ethanol
concentration,5: 1 of phase volume ratio,291. 2 K of extraction temperature 200 r/min of stirring speed. On this basis,
the solid salts or ionic liquids are added to the mixture to intensify the conventional liquid-liquid extraction process. It is
found that the salting effect of K, CO, is the highest among all the salts investigated. As the salt concentration increasing,
the ethanol concentration in the organic phase w, also increases. The separation mechanism of salting effect is explained
from the molecular structure and interaction force by means of FT-IR spectrometry and quantum chemistry calculations.
This sample pretreatment method is of good reproducibility , high accuracy, quickness and simplicity,and has no scale-up
effect, providing reference values for determination of low concentration organic substances in aqueous solution. This work
applies the separation process intensification techniques to sample pretreatment,and thus brings about the combination of
interdisciplinary fields between chemical engineering and analytical chemistry.
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