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Foreword :
This British Standard has been prepared undar the direction  which is therefore now withdrawn.
~ of the Rubber Standards Committee and replaces BS 1673 - The method déscribed in BS 1673 : Part 6 was found to be
‘Methods for testing raw rubber and unvulcanized difficult to operate with the viscometer recommended at
compounded rubber’ Part 6 ‘Determination of limiting that time, A more suitable instrument, with a large bulb, is
viscosity number of raw rubbers’, published in 1969, described in this standard.
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British Standard Method for

Determination of limiting viscosity

number of raw rubbers

1. Scope

This British Standard specifies a method for the
determination of the limiting viscosity number of rubbers
such as isoprene rubber and butadiene rubber. The
technique may be applied to other rubbers, but for those
that are not completely soluble in thé chosen solvent the
method determines the limiting viscosity number of the
portion of the rubber that is dissolved under the procedure
described.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover,

3. Definitions

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

3.1 relative viscosity {viscosity ratio). The ratio of the
viscosity of a solution, of stated concentration, to that of
the pure solvent at the same temperature. This ratio may be
determined from the expression

relative viscosity = ts/to
where
ts is the mean flow time of the rubber solution;
to is the mean flow time of the solvent.
3.2 viscosity number (reduced viscosity). This is given by
the expression
relative viscosity — 1

viscosity number = :
concentration

This has the dimensions of volume divided by mass.

3.3 limiting viscosity number (intrinsic viscosity).
The limiting value of the viscosity number at zero
concentration, obtained by graphical extrapolation.

4. Principle
A known mass of comminuted rubber is dissolved in

solvent to give a series of solutions of known concentration.

From the flow time of each solution and the flow time of
the solvent, all times being obtained at the same test
temperature and in the same viscometer, the relative
viscosity and corresponding viscosity number for each
solution are calculated. Linear extrapolation to zero
concentration of a graph showing viscosity number against
concentration gives the limiting viscosity number of the
rubber. :
The method is accurate only if all the values of the relative
viscosities lie within the range of 1.2 to 2.5; the solution
concentrations are chosen accordingly.

5. Test solvent

Analytical reagent quality toluene, containing 0.1 g/l of the
antioxidant 2,6-di-tert-butyl-p-cresol, or other similarly
treated solvent suitable for the sample, shall be used.

6. Apparatus

Usual laboratory apparatus is required and, in particular,
the following items.

6.1 Glass stoppered flask, 260 m| capacity.

6.2 Sintered glass filters, complying with the requirements
of BS 1762, porosity grade 3.

6.3 Volumetric flasks, one-mark, 100 m! capacity,
complying with the requirements of BS 1792.

6.4 Pipettes, 5 ml and 10 ml capacity, complying with the
requirements of BS 1583.

6.5 Glass or aluminium dish, preferably about 50 ml
capacity.

6.6 Suspended level dilution viscometer (see figure 1),
giving a flow time for the pure solvent of between 140 s
and 180 s and having a lower bulb capacity of between

40 ml and 80 m! to allow the necessary dilutions to be
made without refilling the viscometer. The dimensions
shown in figure 1 are suitable for use with toluene; for use
with other solvents, a different length of capillary may be
needed to achieve a suitable flow time.

6.7 Constant temperature bath, capable of being
maintained at a temperature within the range 24.5 °C to
25.5 °C with the variation from that temperature not
exceeding 0.02 °C during the determination. The bath shall

- be of sufficient depth to accommodate the viscometer to

be used.

6.8 Thermometer, accurately calibrated to enable the
temperature of the constant temperature bath to be
measured to an accuracy of 0.02 °C.

6.9 Viscometer holder, for use in the constant temperature
bath.

6.10 Analytical balance, accurate to 0.1 mg.

6.11 Timing device, accurate to within + 0.07 % over a
petiod of 16 min and capable of discriminating to 0.1 s.

7. Procedure

7.1 Preparation of solvent. Filter the solvent through a

sintered glass filter of porosity grade 3 (6.2) immediately
prior to use,
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