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Measuring Method for Refractive Index of Micro-Quantity Liquid
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(Department of Physics, School of Physical Science and Technology, Yunnan University,

Kunming, Yunnan 650091, China)

Abstract The method for measuring refractive index of micro-quantity liquid within a glass capillary has a promising
application in virtue of minimal sample requirement and confinement of liquid in a capillary. In order to improve the
measurement uncertainty and convenience, the traditional eyepiece is substituted by a CCD-containing electronic
eyepiece. In addition, an electric precision displacement stage is used instead of the traditional manual precision
displacement stage. Refractive indices of solutions of glycol with various concentrations are measured by the new
measurement system in our experiment. The measurement uncertainty reaches to 4=0.0002 and the required liquid
quantity is less than 0.002 mL for a single measurement. In the method for measuring refractive index of micro-
quantity liquid within a glass capillary, the introduction of electronic eyepiece and electric displacement stage
improves the uncertainty of the measurement.
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Fig. 3 Diagram of measurement setup
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Table 1 Measurement data of the position of focal line

Focal line Water /pm Ethanol /pm Glycol /pm
1 3622. 50 3206. 25 2687. 50
2 3623.75 3206. 25 2686. 25
3 3625. 00 3207. 50 2686. 5
4 3622. 50 3208. 75 2687. 50
5 3626. 25 3210. 00 2688. 75
6 3623.75 3210. 00 2687. 50
7 3622. 50 3208. 75 2687. 50
8 3626. 25 3206. 25 2688. 75
9 3622. 50 3207. 50 2686. 25
10 3625. 00 3207. 50 2687. 50
11 3625. 00 3206. 25 2688. 75
12 3625. 00 3207. 50 2686. 25

Average 3624. 17 3207.71 2687. 40
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Fig. 4 Captured images of computer for water measurement
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Table 2 Calibration results of axis position (F,) and refractive index (n,) of capillary

Liquid Water and ethanol Water and glycol Ethanol and glycol Average
Fo/pm 1451. 87 1438. 57 1433. 39 1441. 28
n, 1.4947 1.4964 1.4985 1. 4965
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Table 3 Measurement results of refractive for glycol solutions with different concentrations

Focal line Focal length Focus Abbe Theorectical Relative error
Concentration / % method refractometer Focus Abbe
Fi*op /pm fTo,;/pm value m
nto, nto method refractometer
0 3624.17+1.44 2182.8941.44 1.333540.0001 1.3333+0.0002 1. 3335 0. 0000 0.0001
10 3438.9641.39 1997.68=+1.39 1.345140.0001 1.344240.0002 1. 3432 0.0014 0. 0007
20 3315.0441.46 1873.7641.46 1.354240.0001 1.3545+0.0002 1.3529 0. 0009 0.0012
30 3186.7741.35 1745.49=+1.35 1.365240.0001 1.3654=+0.0002 1.3627 0.0018 0.0019
40 3089.7941.39 1648.51+1.39 1.374840.0001 1.3751=£0.0002 1.3725 0.0017 0.0019
50 3002.2941.39 1561.01+1.39 1.384740.0002 1.3855=+0.0002 1. 3824 0.0017 0.0022
60 2927.4041.35 1486.12=+1.35 1.394140.0002 1.3964=+0.0002 1.3924 0.0012 0.0028
70 2864.064+1.61 1422.7841.61 1.403040.0002 1.4056=+0.0002 1.4025 0. 0004 0.0022
80 2804.064+1.42 1362.7841.42 1.412440.0002 1.4145-+0.0002 1.4126 0.0001 0.0013
90 2766.0441.04 1324.76+E1.04 1.418840.0002 1.4232240.0002 1. 4228 0.0028 0.0003
100 2687.4040.97 1246.1240.97 1.433540.0002 1.4329-+0.0002 1.4331 0. 0003 0.0001
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Table 4 Sensitivity of measurement refractive index | Af| for glycol solutions with different concentrations

(1D

Concentration /% 0 10 20 30 40 50 60 70 80 90 100

\Af\ /‘um 14.115 11.719 10.241 8. 815 7.808 6.951 6. 257 5.699 5.194 4. 886 4.279
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