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British Standard Methods of testing
Refractory materials

Part 3. General and textural properties

Section 3.5 Determination of powder density

(method 1902-305)

Méthodes d'essais des matériaux réfractaires

Partie 3. Caractéristiques générales et de texture

Section 3.5 Détermination de la densité poudreuse (méthode 1902-305)

Prifmethoden fur feuerfestes Material

Teil 3. Allgemeine und strukturelle Eigenschaften

Abschnitt 3.5 Bestimmung der Schittdichte (Methoden 1902-305)

NOTE. This Section is to be read in conjunction with BS 1902 : Section 3.0 ‘Introduction’ and BS 1902 : Section 3.1 ‘Guidance on
sampling’. Section 3.0 shows the general arrangement of BS 1902 and lists the Sections of Part 3.

Foreword

This Section of this British Standard has been prepared
under the direction of the Refractory Products Standards
Committee.

This Section supersedes section 4 of BS 1902 : Part 1A:
1966. 'Sampling and physical tests’ which has been
deleted by amendment.

1. Scope

This Section specifies the method for determining powder
density using a Rees-Hugill flask.

In materials containing closed pores, the powder density
will not be the same as the true density (see the note

to 4.2). In most silica refractories, however, the
agreement is sufficiently close for the method to be used
for the routine measurement of true density.

2. References

The titles of the standards publications referred to in this
Section of this British Standard are listed on the inside
back cover.

3. Designation

The method specified in this Section may be referred to by
the following designation:

Method 1902-305.
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4. Definitions

For the purposes of this Section of this British Standard,
the following definitions apply.

4.1 apparent solid volume. The total volume of all the
grains of a material in powder form.

4.2 powder density . The ratio of the mass of a quantity
of material in powder form to its apparent solid volume.
NOTE. Ideally, the powder density of a material should be the
same as its true density, but if the grains contain impenetrable
pores the powder density will be less than the true density.

5. Principle

The powder density is determined by measuring the
displacement caused in a liquid in a specially designed
flask when a known mass of the powder is introduced.

6. Apparatus
The following apparatus is required.

6.1 Test sieve, 500 um nominal aperture, complying with
the requirements of BS 410.

6.2 Rees-Hugill powder density flask (see figure 1), as
specifiedin BS 2701.

6.3 Balance, capable of weighing with an accuracy of at
least 0.1 g.

6.4 Displacement liquid, xylene (grade 1) conplying with
the requirements of BS 458.
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Figure ‘1 . General design of Rees-Hugill flask.

7. Density range

The flask is specified with a main bulb of approximately
250 ml capacity and with a graduated neck giving direct
readings of density in the range 2.00 g/ml to 2.70 g/mi
when used with a 100 g sample. When the flask is
required for the determination of the density of a material
which is outside this range, the mass of the sample must
be modified accordingly. If this mass is W gand R is the
resultant scale reading, the density of the sample is given
by R x W/100. Table 1 shows a selection of suitable
sample masses, together with the corresponding
multiplying factors, and the resulting ranges of density
covered by the flask.

Table 1. Sample sizes for Rees-Hugill
flask method

Mass of Multiplying factor to Density range
sample convert scale reading covered by

to density (W/100) the flask
g g/ml
100 1.0 2.00t02.70
120 1.2 2.40t0 3.24
150 1.5 3.00t0 4.05

8. Preparation of test sample

A representative sample of the dried material shall be
crushed to pass completely through the test sieve

(see 6.1). If the crushing is carried out in iron or steel
apparatus, the powder shall be treated with a magnet. The
powder shall be at room temperature before it is used in
the test.

9. Procedure

9.1 Fill the Rees-Hugill flask with xylene*, at room
temperature, to a few millimetres above the datum mark
by means of a suitable funnel, extending below the lowest
graduation mark. If the walls of the neck above this mark
have been wetted, allow the flask to stand for 10 min to
drain or dry the neck by the insertion of a roll of filter
paper. Take care to avoid further wetting of the upper
walls. Adjust the lowest part of the meniscus so that it
touches the datum mark by removing excess liquid by
means of a piece of glass tubing drawn to a jet at the end.

9.2 In a suitable scoop or dish weigh accurately

100.0 + 0.1 g of the test material (or other appropriate
quantity, see 7.1) and introduce it into the flask, a little at a
time, through a small dry funnel. To avoid thermal
expansion errors, all handling of the flask should

be by means of the funnel top. Take care that none of the
sample is spilled or lost and that each small quantity is

* Xylene vapour is slightly toxic and long exposure to the vapour in a confined space should be avoided. The liquid should not be

allowed to come into contact with the eyes or skin.
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