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IMPORTANT NOTE. Itis recommended that this Section
be read in conjunction with the information in the

‘General Introduction’ to BS 4550 and with the information
in BS 4550 : Part 3, Section 3.1, which are both issued
separately.

1. Test principle

The density of cement is determined by displacement of a
non-reactive liquid in a-density bottle. This density is used
in the determination of specific surface (see Section 3.3).

2. References

The titles of the standards publications referred to in this
Section is given on page 3.

3. Displacement liquid

The displacement liquid shall be redistilled kerosine
(paraffin oil), the density of which shall not change by
more than 0.0005 g/cm3 when evacuated for a period
of 5 h at a pressure of 0.27 kPa to 2.7 kPa (2.7 mbar to
27 mbar).

NOTE. A suitable liquid can be prepared in the laboratory by
redistilling kerosine and collecting the fraction condensing at
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200 °C to 240 °C. Alternatively, petroleum fractions with boiling
ranges within the range 190 °C to 255 °C and with sufficiently
stable density characteristics are commercially available. If any
difficulty is experienced in obtaining commercial supplies,

BS| should be consulted for the names of stockists.

4. Apparatus
The following apparatus is required.

4.1 Density bottle of nominal capacity 50 ml, complying
with the requirements of BS 733.

4.2 Small funnel to fit inside the neck of the density
bottle.

4.3 Balance capable of weighing up to at least 100 g to

an accuracy of = 0.0005 g.

4.4 Thermostatically controlled water bath capable of
being maintained to within * 0.2 °C at a selected operating
temperature slightly above room temperature.

INOTE. A convenient operating temperature is 25 °C, but this is
left to the discretion of the operator.

4.5 Vacuum desiccator and pump capable of reducing
the pressure to 0.27 kPa to 2.7 kPa (2.7 mbar to 27 mbar).

NOTE. A glass vacuum desiccator should be enclosed in a suitable
protective mesh guard.
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5. Procedure

5.1 General. The water bath shall be maintained at the
same selected operating temperature throughout the
following tests.

5.2 Determination of density of displacement liquid.
The procedure shall be as follows.

(a) Clean and dry the density bottle and stopper and
weigh to + 0.0005 g.

(b) Fill the bottle with de-aerated distilled or de-aerated
deionized water at room temperature and, without using
undue force, insert the stopper with a slight twist, care
being taken to avoid trapping air bubbles.

(c) Immerse the bottle nearly to the top of its neck in
the water bath and leave for at least 30 min.

(d) After ensuring that air bubbles are absent and that
the bottle is filled to the top of the capillary bore,
remove with dry filter paper any water on the top of the
neck of the bottle where stopper and neck meet,

and dry the sides and the top of the stopper, taking care
not to withdraw any water from the capillary.

(e) Remove the bottle from the water bath and,

after allowing it to cool for a few minutes, wipe it free
of water with the minimum of handling, and weigh

to £ 0.0005 g.

(f) By topping up the bottle with more distilled or
deionized water, re-immersing it in the water bath

and proceeding as before, make two additional weighings
of the bottle filled with water.

(g) Calculate the mean of these three weighings,

and from the difference between this mean weighing
and the first weighing of the bottle and stopper alone,
calculate the mass (//,) of water to fill the bottle at the
selected operating temperature.

(h) Clean and dry the density bottle and stopper used
in the above test and reweigh to £ 0.0005 g. Repeat the
above procedure, but filling the bottle with the
displacement liquid instead of water, and determine
the mass (W,) (average of three weighings) of displace-
ment liquid to fill the bottle at the selected operating
temperature.

Calculate the density of the displacement liquid to the

nearest 0.0005 g/cm? from the formula:

W,

IJL=W1 X pw

where

pL is the density (in g/cm®) of displacement liquid
at the selected operating temperature

pw is the density (in g/cm?) of pure water at the
selected operating temperature (see table 1)

W, is the mass (in g) of water to fill the bottle at
the selected operating temperature

W, is the mass (in g) of displacement liquid to fill
the bottle at the selected operating temperature
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Table 1. Density of pure water, p\y

Temperature PW

°C g/em®
18 0.9986
19 0.9984
20 0.9982
21 0.9980
22 0.9978
23 0.9976
24 0.9973
25 0.9971
26 0.9968
27 0.9965
28 0.9963

5.3 Determination of density of cement. Using the
procedure described in 5.2, calibrate at intervals each
density bottle and stopper by determining the mass
(W3) (average of three weighings) of the bottle,
stopper and displacement liquid to fill the bottle

at the selected operating temperature.

(a) Clean and dry the calibrated density bottle
and stopper and weigh to = 0.0005 g.

(b) Place an 8 g to 10 g representative sample of
cement in the bottle by means of the small funnel,
reweigh with stopper to * 0.0005 g and, from the
difference between the first and second weighings,
calculate the mass (W, ) of the sample of cement
in the bottle.

(c) Add sufficient displacement liquid to cover
the cement sample and half fill the bottle,
ensuring that the cement is thoroughly wetted by
swirling the contents gently, care being taken to
keep cement particles clear of the neck of the
bottle.

(d) Place the bottle, together with a small beaker
containing some displacement liquid, in the vacuum
desiccator and evacuate at a pressure of 0.27 kPa to
2.7 kPa (2.7 mbar to 27 mbar) for at least 30 min until
bubbles of air cease to be evolved.

(e) Remove the bottle from the desiccator and fill
with displacement liquid from the beaker.

(f) Using exactly the same procedure as described
in 5.2, determine the mass (Ws) (average of three
weighings) of the bottle, stopper, cement sample
and displacement liquid to fill the bottle at the
selected operating temperature.

6. Calculation

Calculate the density of the sample of cement to the
nearest 1 kg/m® from the formula:
Wa X pL

P, —wy ¢ 100
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