BS 2000 : Part 105 : 1991

British Standard Methods of test for

Petroleum and its products
Part 105. Recovery of bituminous binders by dichloromethane

extraction
(Identical with IP 105/89)

Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in con-
junction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of the
series, provides general information on safety precautions, sampling and other matters, and lists the methods scheduled for
publication as Parts of BS 2000. When BS 2000 : Part O was first published in 1982, it included a list of more than

60 methods intended for publication in the first group of Parts of BS 2000; it is envisaged that Part 0 will be revised from
time to time to take account of the publication of additional methods.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum

and its products, Part 1 Methods for analysis and testing’, which in 1987 has been retitled by the IP as ‘Standard methods
for analysis and testing of petroleum and related products’. BS 2000 : Part 105 is thus identical with IP 105/89.

It is intended to issue revisions when necessary in line with changes that may be made in subsequent editions of this IP
method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the specific
hazard indicated in clause 5.

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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Method (identical with IP 105/89)

1. SCOPE

1.1. This method describes a procedure for the recovery of bituminous binders
from pavements and from similar bituminous materials in a form suitable for
further testing. The procedure is suitable for the recovery of bitumen of
measurable penetration; it may also be used for materials containing volatile
matter such as cut-back bitumen but the results may be less precise.

The separation and recovery are designed to cause the minimum change in the

properties of the binder.

1.2. This method is also suitable for the recovery of soluble binder from pitch- NOTE to 1.2. BS 2000 : Part 47 is
bitumen or tar-bitumen mixtures, provided that the solubility of such binder in identical with IP 47.
dichloromethane is not less than 95% when determined by IP 47, modified to use
dichloromethane.

Properties of the soluble bitumen recovered may not be the same as those of the
total binder, when heterogeneous materials such as polymer bitumens or Lake
Asphalt mixtures are examined.

2. SUMMARY OF METHOD

2.1. The binder is separated from the sample by dissolving in dichloromethane.
After removal of undissolved solids the solution is concentrated by atmospheric
distillation in a fractionating column. The last traces of solvent are removed from
the concentrate by distillation at a temperature of 175°C, or 100°C above the
expected softening point whichever is the higher, with the pressure reduced from
atmospheric pressure [1 bar (100 kPa)] to 200 mbar (20 kPa) and with the aid of a
stream of carbon dioxide gas. When cutback bitumens containing very volatile
fluxes, e.g. white spirit, are being recovered the carbon dioxide gas is omitted.

3. APPARATUS
3.1.1. Sample Container - in which the sample and solvent can be agitated

together.
3.2. Apparatus for the Clarification of the Binder Solution
3.2.1. Centrifuge - this is suitable for the clarification of any binder solution

- complying with the requirements of BS 4402, capable of developing an
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Fig. 1. Apparatus assembly.

' BS 4402 - Mechanical Safety Requirements for Laboratory Centrifuges.
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acceleration of at least 25000 m/s? calculated in accordance with the following
formula:

Acceleration=1.097 n*rx 10~

where n=revolutions per minute; r=radius, in mm, to the bottom of the tubes
(internal) when rotating. The centrifuge tubes shall be fitted with effective
closures.

NOTE 1: A typical centrifuge suitable for this method carries four or six tubes of 200 ml or
500 ml capacity rotating at 3000 rev/min at a radius (as defined above) of 250 mm.

NOTE 2: It is strongly recommended that the speed of rotation should be verified regularly to
ensure that the centrifuge maintains its performance at all times. The centrifuge should be
maintained in accordance with Appendix B of BS 4402.

3.2.2. Filtration apparatus - this is not suitable for the clarification of binder
solutions that do not filter reasonably freely - see Section 6. The filtration
apparatus consists of 200 mm diameter funnels (usually two are sufficient), and
suitable receivers for collecting the filtered solution.

3.3. Distillation Apparatus - as illustrated in Fig. 1, the essential parts of which

are:
3.3.1. Glassware — a 500-ml round-bottomed flask of heat-resistant glass NOTES to 3.3.1.

fitted with a three-necked adaptor. The central neck is used either to accommo- 1. A 500 mL round bottom flask

date a glass-link stirrer (see Fig. 2), a pivoted PTFE stirrer (Fig 3), or a glass tube complying with BS 6352 is suitable.

2. A 250 mL stoppered separating
funnel complying with BS 2021 is
suitable.
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Fig. 2. Glass-link stirrer.
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Fig. 3. Pivoted PTFE blade stirrer.

of 4 to 6 mm internal diameter for sweeping carbon dioxide through the flask
when required. To one side neck is fitted a 250-ml stoppered separating funnel, the
stem of which is elongated into a tip extending well into the neck as illustrated.
The other side neck is connected to the fractionating column followed by an
efficient water-cooled glass condenser and receiving system. The fractionating
column is of the Dufton or Vigreux type, having an effective length of 300 to
400 mm and may be vacuum-jacketed [Note 3]. The receiver system includes a tap
by which the main receiver can be isolated from the condenser. All connections
shall be made by means of ground-glass joints.

NOTE 3: The fractionating column is essential when recovering cutback bitumens or any binder
that may be suspected of containing a fluxing material; it is not essential when recovering binders
that are known to be of penetration grade.
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