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National foreword

This Part of BS 4140 is identical with ISO 8008:1986 “Aluminium oxide primarily 
used for the production of aluminium — Determination of specific surface area by 
nitrogen adsorption — Single point method”, published by the International 
Organization for Standardization (ISO).
Terminology and conventions. The text of the International Standard has 
been approved as suitable for publication as a British Standard without 
deviation. Some terminology and certain conventions are not identical with those 
used in British Standards; attention is drawn especially to the following.
The comma has been used as a decimal marker. In British Standards it is current 
practice to use a full point on the baseline as the decimal marker.
Wherever the words “International Standard” appear, referring to this standard, 
they should be read as “British Standard”.

Textual error. When adopting the text of the International Standard, the 
textual error given below was discovered. It has been marked in the text and has 
been reported to ISO in a proposal to amend the text of the International 
Standard.
In clause 2, the title of ISO 803 should be read as “ISO 803, Aluminium oxide 
primarily used for the production of aluminium — Determination of loss of mass 
at 300 °C (conventional moisture).”
This standard prescribes methods of test only, and should not be used or 
quoted as a specification defining limits of purity. Reference to this Part 
should indicate that the method of test used complies with 
BS 4140-23:1987.
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Cross-references

International Standard Corresponding British Standard

BS 4140 Methods of test for aluminium oxide

ISO 803:1976 Part 2:1986 Determination of loss of mass at 300 °C
(Identical)

ISO 2927:1973 Part 20:1980 Sampling
(Identical)

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
pages 1 to 10, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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1 Scope and field of application
This International Standard specifies a single-point 
method for the determination, by nitrogen 
adsorbtion, of the specific surface area of aluminium 
oxide used for the production of metal.
The lower limit is 0,1 m2·g–1.
The upper limit of the present method may 
be 1 000 m2·g–1 or greater, but those values are not 
of interest to the aluminium industry.
The range of measurement depends on the 
dimensions of the apparatus.

2 References
ISO 803, Aluminium oxide primarily used for the 
production of aluminium — Determination of 
aluminium at 300 °C (conventional moisture)1). 
ISO 2927, Aluminium oxide primarily used for the 
production of aluminium — Sampling. 

3 Principle
The method is based on the property of the solids to 
adsorb gas molecules at their surface.
In the range between 0,05 and 0,3 times the 
saturated vapour pressure of the measuring gas, the 
multilayer adsorption begins. The formation of the 
first monolayer of adsorbed molecules can be 
detected from the behaviour of the adsorption 
isotherm in this range; this is the only process 
relevant to the present method.
Nitrogen is introduced at ambient temperature and 
at atmospheric pressure into two bottles of equal 
volume one of which contains the test portion while 
the other is empty. The connected bottles are 
immersed in refrigerant bath of liquid nitrogen. 
Since some nitrogen is adsorbed by the sample a 
differential pressure occurs between the two bottles 
and is measured by means of a differential 
manometer. From this difference, the number of 
molecules adsorbed on the surface is calculated.
This number is multiplied by the known area 
occupied by a single adsorbed molecule so that the 
total surface area is obtained. The area occupied by 
an absorbed nitrogen molecule is taken 
as 16,2 × 10–20 m2.

4 Apparatus
Ordinary laboratory apparatus and

4.1 Adsorption apparatus (see Figure 1).

The apparatus consists of a reference bottle (7) and 
a sample adsorption bottle (8) which are moved onto 
the two connecting pieces, with sealing rings in 
between to make the joint gas-tight. At each 
connecting piece, there is a valve (1 and 2), by which 
the bottles can be connected to the atmosphere. The 
measuring gas is admitted to the bottle through the 
capillaries inside the connecting pieces.
The bottles made of shock-resisting glass have a 
volume of about 100 cm3. The difference between 
the volume of the two bottles shall not exceed 0,1 %. 
The bottles’ necks consist of calibrated glass tubes 
with an internal diameter of 9 ± 0,02 mm. Each 
tube has an upper and lower mark.
In this way, several bottles can be used as either 
sample or reference bottles without compensating 
the volumes for each combination of bottles. A 
differential manometer containing dibutyl 
phthalate is arranged between the two bottles. The 
legs of the differential manometer are connected to 
the two inlet capillaries of the adsorption bottles. By 
means of the valve 4, the two bottles, i.e. the two 
inlet capillaries, can be separated from or connected 
to each other. By means of the valve 5, the liquid in 
the two legs of the differential manometer can be 
separated or connected. The legs of the differential 
manometer consist of calibrated glass tubes with an 
internal diameter of 5 ± 0,02 mm. This ensures that 
the change in volume during the adsorption 
measurement can be calculated with sufficient 
accuracy. The inlet capillary of the sample bottle, 
being the shorter of the two, is connected to a 
compensating volume (10), which is adjusted during 
preparation of the apparatus.
The measuring gas is admitted to the apparatus via 
the valve 3. If the valves 1, 2 and 4 are open, the 
measuring gas passes through both bottles. If the 
valves 1 and 4 are closed, the reference bottle is 
shut off and only the sample bottle is purged with 
the measuring gas.
During measurement, only a part of the gas volume, 
which is downstream of the valve 3 and upstream of 
the valves 1 and 2, is cooled by liquid nitrogen to the 
measuring temperature. The gas volume remaining 
at room temperature shall be limited to 10 % of the 
total volume at maximum. For this reason, the 
connections to the adsorption bottles are capillaries, 
which occupy most of the necks of the bottles in 
order to keep the portion remaining at room 
temperature as small as possible.

1) See national foreword for details of textual error.
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