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Concentration Measurement of Alcohol Solution Using
an On-Line Refractometer
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Abstract : An on-line refractometer made of easily obtainable materials is built to determine the concentration
of an alcohol solution, and its performance is examined by applying to the system of ethanol and water. Since
the refractive index and the temperature are measured simultaneously, it is possible to compensate the effect of
temperature which is not available with an existing on-line refractometer. Therefore, it can be implemented in
the application of process control. The experimental outcome indicates that the home-made refractometer has
satisfactory reproducibility and reasonable accuracy for the industrial application.
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Fig. 1. Schematic diagram of a home-made on-line
refractometer.
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Fig. 2. Schematic diagram of a measuring cell.
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Fig. 3. Schematic of an A/D converter.
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Fig. 4. Vanation of measured voltage and tempera-
ture for ethyl alcohol water solution having
concentration between 0 and 1 vol.%.

429

¥ b dEE FE&AFLE 10~11 vol.%eA &3P
At =9 W3t

Fig. 5. Variation of measured voltage and tem-
perature for ethyl alcohol water solution having
concentration between 10 and 11 vol.%..
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Fig. 6. Variation of measured voltage and temperature
for ethyl alcohol water solution having
concentration between 20 and 21 vol%.
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Fig. 7. Comparison of measured voltage and

different

solutions at  the

refractive index of three
concentrations of
temperature of 20C.
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Fig. 8 Dependence of measured voltage on

temperature variation.
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