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. JAPANESE INDUSTRIAL STANDARD JIS

Test methods for refractive index K 0062-1992
of chemical products

1. Scope This Japanese Industrial Standard specifies general methods for
measuring the refractive index of chemical products.

Remarks 1. The chemical products mentioned here mean all products
prepared through chemical reaction, however, when measuring
methods other than these methods are prescribed in the stand-
ards for other individual product or group of products, the test
should conform to the method in the standard.

2. In some chemical products, the safety for the tests cannot
always be secured when the tests are carried out because of its
‘ volatility, explosiveness, or radioactivity. The methods
prescribed in this standard are generally applicable, and
should be applied to the products of which safety is satisfactori-
ly confirmed.

3. The refractive index of chemical product shall generally be the
value to air at 20°C temperature using D line in sodium
spectrum, and expressed as n2.

4. Sample shall be uniform and transparent liquid or solid, and
meet the requirements prescribed in the measuring method.

5. This standard specifies the method by which the value of
refractive index is measured with the accuracy of £ 0.0002.

6. The standards cited in this Standard are shown in Attached
Table 1.

2. General matters

. 2.1 Definition of terms The main terms used in this Standard shall be
defined as follows except those defined in JIS K 0211 and JIS Z 8120.

(1) refractive index This means the ratio of sine of incident angle o to sine
of refractive angle B in the refractive phenomenon observed at the surface
of a certain substance when light is passing through the substance from
the space of air. :

sin o
sin

n =

where, n : refractive index
o : incident angle

B : refractive angle
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The space of air means the place where air exists under atmospheric .
pressure, and the light for measurement shall be D line in sodium
spectrum (589.3 nm).

Refractive index varies with the wavelength of incident light and
temperature, and is expressed as n}, where ¢ stands for measuring
temperature (°C) and D for D line.

(2) refractometer The equipment for measuring refractive index of liquid and
solid.

Such as Abbe’s refractometer, Pulfrich’s refractometer, digital refrac-
tometer or others are used.

In this standard, Abbe’s refractometer is basically adopted.

(3) source of white light Incandescent lamp lighted under specified voltage.

(4) apparatus for achromatization This is the system containing the prism
(called Amici Prism) which is designed to correct the light with various ‘
wavelengths dispersed by refraction so as to make the light travel on the
same way of sodium D line. This is built-in in the Abbe’s refractometer,
and white light can give the same measurement as carried by D line.

(5) double refraction This is the phenomenon that two refracted lights with
different refractive index are obtained when light is directionally applied
on the substance with optical anisotropy such as liquid crystal, crystal,
oriented film, or the like.

(6) test piece This is a standard glass block on which refractive index is
marked and used for the calibration of a refractometer.

2.2 Matters in common

2.2.1 Measuring environment and measuring condition

(1) Measuring environment shall be 20 £ 5°C in temperature and (65 + 20) %

in humidity. .
(2) Measuring temperature for liquid sample shall be 20.0 + 0.2°C(1), that for
resin and film shall be 20 + 2°C(}), and that for other solid sample shall be

20 + 5°C(}).

(3) In case of the sample whose measurement is impossible under (1) and (2),
the temperature when the measurement was carried out shall be noted
together with the measured value.

Note (1) When the temperature correction coefficient of sample is known,
temperature of 20°C need not necessarily be observed.

2.2.2 Handling of sample The following sample should be handled carefully.
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(1) When handling the sample which is easily changed with contact with gas
(mainly air) or has volatility or hygroscopicity, either handle it quickly or
inject the sample, taken in a injector, between closed main and auxiliary
prism.

(2) When handling the sample easily changed with light, either use a dark
room or measure in the room where the light with affecting wavelength has
been shielded.

(3) In case of solid, measurement accuracy is seriously affected by the homoge-
neity and shape of sample or its surface condition. When measuring the
sample out of the measuring requirements in this standard, the above-men-
tioned should be considered.

2.2.3 Standard substance and calibration of equipment In case of need, carry
out calibration using distilled water or an attached test piece(2).

. (1) When calibration is carried out, follow the prescription in 4. in case of
using distilled water, and follow 5. in case of using a test piece.

(2) Whenever a serious environmental change takes place, or physical shock is
given, the calibration should be carried out. Generally, prior to test, con-
firm the equipment owing to measuring of water.

(3) Rounding-off of numerical values shall conform to JIS Z 8401.

Note (2) The test piece should be made from the material which bears ac-
tual measurement data on refractive index (n% ) with accuracy
to the fifth decimal place, and should have the marking with the
accuracy to the fourth decimal place.

3. Kind of measuring methods Measuring method shall be any of the follow-
ing.

(1) Measuring method for liquid sample
. (2) Measuring method for solid sample

(3) Measuring method for film sample

4, Measuring method for liquid sample

4.1 Equipment and apparatus

(1) Refractometer The measuring range of the refractometer is 1.300 to
1.700, and capable of reading to the accuracy of 0.0001. For an example,
an Abbe’s refractometer is shown in Fig. 1. If it has equal performance, a
Pulfrich’s refractometer or digital refractometer may be serviceable.

(2) Light source Source of white light or sodium lamp.

(8) Thermometer This is attached to the refractometer and has been
calibrated with a standard thermometer.
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