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JAPANESE INDUSTRIAL STANDARD J IS

Methods for determination on physical properties of H 1902-1990
aluminium oxide

1. Scope

This Japanese Industrial Standard specifies the methods of determining the
physical properties of aluminium oxide to be used for aluminium refining.

Remarks 1. The applicable standards to this Standard are as follows.
JIS M 8100-General Rules for Methods of Sampling of Bulk Materials
JIS Z 8401-Rules for Rounding off of Numerical Values

2. The units and numerical values given in { } in this Standard
are based on the International System of Units (SI) and are
appended for informative reference.

Further, t}le traditional units and numerical values accompanied
by the SI units and converted values in { } shall be replaced

by the units and the numerical values given in the Annex on
January 1, 1991,

2, Measuring Items

The measuring items specified in this Standard shall be as follows:
True specific gravity
Bulk specific gravity
Angle of repose

3. Treatment of Sample

From the sample prepared according to the specifications of JIS M 8100 as
appropriate, take the quantity of sample necessary for measurement in an evaporating
’ dish, and dehydrate in an electric furnace kept at 300 + 25°C for 2 h. Allow
the sample to cool in a desiccator, and store in a sealed container to take as
the sample for physical property measurement. However, the process of drying
may be omitted for the material having no possibility of absorbing moisture.

4, Rounding-off of Measured Values

4.1 Measurement shall, as a rule, be carried out twice on the same sample,
. and the average of the results shall be taken as the measured value.

4,2 Measured results shall be rounded off as follows in accordance with
JIS Z 8401.

(1) The value of true specific gravity and bulk specific gravity shall be cal-
culated to the second decimal place.

(2) The value of angle of repose shall be represented by the first digit of
whole numbers.

‘ 5. Measuring Method for True Specific Gravity

5.1  Division of Method The measurement of true specific gravity shall be
carried out by the pycnometer method. Documents

Copyright by the Japanese Industrial Standards
Tue AGgIR8@24R:08t20tails: JIS H 1902 0


http://www.avadocuments.com/doc/jis-h-1902-0
http://www.avadocuments.com/doc/jis-h-1902-0

JIS H%1902 90 M 4933608 0051680 & EE

2
H 1902-1990

5.2  Pycnometer Method

5.2.1 Summary  Put the sample in the pycnometer whose mass and volume
have been preliminarily measured, degas completely, and calculate the true specific
gravity from the mass and volume of the sample.

5.2.2 Reagents The reagents shall be as follows:

(1) Xylene Xylene shall be that distilled at 130°C to 140°C, and its
specific gravity shall be 0.860 to 0.865.

(2) Ethanol (95 v/v %)  Specific gravity shall be about 0.81.
(3) Diethyl ether Specific gravity shall be about 0.72.

5.2.3 Apparatus and Devices (Refer to Attached Fig. 1) The following
apparatus and devices shall, as a rule, be used.

(1) Pycnometer and Degassing Apparatus .

(a) Flask The flask shall be about 25 ml in capacity () and have
a branched tube (6) fitted with a glass cap.

(b) Thermometer The thermometer shall be graduated in 0.1°C, readable

from 15 to 25°C, and its ground glass part shall fit in with the flask
@.

(c) Degassing apparatus The degassing apparatus shall be composed
of a dropping funnel about 50 ml in capacity ® and a branch
with a cock(4) connectable to vacuum pump. Its ground glass part &
shall fit in with the flask of the pycnometer.

(2) Thermostatic water bath  The thermostatic water bath shall be adjust-
able to 20 * 0.1°C.

(3) Vacuum pump The vacuum pump shall be capable of reducing the
pressure to 10 mm Hg {1.333 kPa} or under (Applicable till the end ‘
of 1990.)

(4) Mercury manometer

5.2.4 Quantity of Sample to Be Weighed Out Ten grams of sample shall
be weighed out to the nearest 1 mg.

5.2.5b  Operation  Measuring operation shall be carried out in the following
procedure(}).

Note (!) The measuring operation shall be carried out promptly and preferably
in an air-conditioned room.

(1) Wash the pycnometer and accessories with a warm mixing solution of
sulfuric acid and chromium trioxide, and then rinse them successively
with water, ethanol, and diethyl ether in this order. After drying
up, weigh them (B).
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(2) Fill with water the pycnometer whose weight has already been gauged,
attach the degassing apparatus, and connect it to the vacuum system.

(3) After examining the reduced-pressure condition with the mercury manom-
eter, put a cap ® on the branch of the pycnometer, gently open the
- cock @ and reduce the pressure for approximately 15 min. So as
to let bubbles escape easily, occasionally tap the side of the pycnometer
to ensure a complete degassing.

(4) Close the cock @ to disconnect it from the vacuum system, and open

the cock @ gently to recover the atmospheric pressure inside the
pycnometer,

(5) After removing the degassing apparatus and inserting a thermometer (2)
equilibrate the temperature of the pycnometer at 20 + 0.1°C by means
of a thermostatic water bath. In this operation, completely fill the
branch of the flask with water using a fine glass tube.

' (6) Take out the pycnometer from the thermostatic water bath, then cool
it slightly in running water, and put a cap ® on the branch. After
drying, weigh the pycnometer ,).

(7) Fill the already weighed pycnometer with xylene, and operate according
to the items from (2) to (6) to find its weight (M,).

(8) Fill the already weighed pycnometer with the sample, and gauge its
weight ().

(9) Moisten with a small amount of xylene the ground glass part of the
pycnometer containing the sample, attach the degassing apparatus to
it and to connect it to the vacuum system.

(10) After examining the reduced pressure condition by means of a mercury
manometer, put a cap ® on the branch tube of the pycnometer, open
the cock (@) gently and reduce the pressure for about 15 min.

(11) Close the cock @ and let the xylene drip from the separatory funnel
’ until the sample is soaked.

(12) Reduce the pressure again by carefully opening the cock @, occasionally
tap the side of the pycnometer to let bubbles escape easily and make
degassing complete. :

(13) Then operate in accordance with (4) to (6), and weigh the mass (M,).

- 5.2.6  Calculation True specific gravity shall be calculated from the follow-
ing formulae:

Me P
(Me+M,)—M(e+x’) “F

True specific gravity (g/ml) =
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