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Measurement of the refractive indexes of glacial acetic
acid and alcohol by means of total reflection

YU Wenfang, HUANG Zuohua, ZHOU Jinzhao, LI Huaxin
(Laboratory of Quantum Information Technology, School of Physics and Telecommunication Engineering, South China Nor-

mal University, Guangzhou 510006, China)

Abstract: In order to find the relationship between the refractive index and the volume fraction of acetic acid solution

and alcohol solution, the principle of optical total internal reflection was chosen to measure the refractive indexes of glacial
acetic acid and alcohol with different volume fractions and to obtain their relative curves. The experiments showed that the
relationship between the refractive index and the volume fraction of acetic acid solution and alcohol solution was similar to
the parabola. It was not the simple linear relationships. The refractive index became larger at the beginning as the solution
volume fraction increased, and there was a maximum of the refractive index at a certain volume fraction. Acetic acid
solution near the volume fraction of 0. 90 and alcohol solution near volume fraction of 0. 80 had the maximum refractive
indexes respectively. The results are helpful to the comprehensive cognition of the relationship between the refractive index

and the solution volume fraction.
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Fig. 1 Principle diagram with total reflection method to measure refrac-

tive index of liquid
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Fig.2 Experimental device for liquid refractive index measurement
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Table 1 Measurement results of acetic acid solution
volume fraction 0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1
bo/(°) 37.62 38.16 38. 68 39.44 39. 88 40. 48 41.04 41.44 41. 68 41.72 41. 44
&/ (°) 22.38 21. 84 21.32 20. 56 20. 12 19.52 18.96 18. 56 18.32 18.28 18. 56
n, 1.3323 1.3383 1.3440 1.3524 1.3572 1.3638 1.3699 1.3742 1.3769 1.3773 1.3742
¥
Table 2 Measurement results of alcohol solution
volume fraction 0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1
bo/(°) 37.62 37.96 38.44 39.08 39.52 39.96 40.28 40. 52 40. 64 40. 60 40. 36
&/ (°) 22.38 22.04 21.56 20. 92 20. 48 20. 04 19.72 19. 48 19. 36 19. 40 19. 64
n, 1.3323 1.3361 1.3414 1.3484 1.3533 1.3581 1.3616 1.3642 1.3655 1.3651 1.3625
¥
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Fig.4 The relationship between the refractive index and the volume

fraction of acetic acid solution
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Fig.5 The relationship between the refractive index and the volume

fraction of alcohol solution
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