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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
conjunction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of the
series, lists more than 50 methods scheduled to be published in this way in 1982, and provides general information on safety
precautions, sampling and other matters.

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’. BS 2000 : Part 48 is thus identical with IP 48/80. IP 48/67 was previously
published in A5 format as BS 4704* which has now been re-numbered and issued in the BS 2000 series. It is intended to issue
further revisions when necessary in line with changes that may be made in subsequent editions of the IP method.

When published in 1971, BS 4704 was identical with IP 48/67 and specified an oil-bath heating apparatus, with metal block
heating as an alternative. When IP 48 was revised in 1980, the same types of heating apparatus were specified by
cross-reference to IP 280, which is technically equivalent to BS 5095 and will be published in due course as BS 2000 :
Part 280.

Caution. Attention is drawn to the safety precautions mentioned in Part 0 of this British Standard.
NOTE. The titles of the standards publications referred to in this Part of this British Standard are listed on the outside back cover.

* Now withdrawn.
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Method (identical with IP 48,/80)

1. SCOPE

I. This method indicates the teadency of a lubricating oil to deteriorate on
oxidation under specified conditions. A measure of the deterioration is obtained
by comparison of the viscosity and carbon residue betore and after oxidation. The
test is not suitable for additive-type oils (other than those containing ashless
additives) or those which form solid products or lose more than 10% by
evaporation during the test.

2. SUMMARY OF METHOD

2.1. The sample is subjected to relatively severe oxidation conditions by
heating to 200°C and passing air through it at 15 litres per hour for two periods
of 6 h. After standing for 15—30h, the kinematic viscosity and Ramsbottom
carbon residue of the oxidized oil are determined and compared with those from
corresponding tests on the unoxidized oil (see Note 1).

NOTE!: The above test conditions were designed for laboratories where shift facilities are not -

available. The full test period is three days and this may cause difficultics in refineries” where
production and laboratory facilities are continuous. In these circumstances, where the test is being
used for production control, it is permissible 1o use a shortened version with a 12 h continuous
oxidation period followed by immediate determination of the viscosity and Ramsbottom carbon

residue of the oxidized oil. Practical experience has shown that results obtained by the abbreviated

version are normally within the repeatability and reproducibility of the full test procedure.
It is, however, necessary for the test to be carried out in full in cases of dispute.

3. APPARATUS

3.1. As described in IP 280, Sections 3.1, 3.2 (see Appendix A) and 3.3
(except that the heating bath must be designed with sufficient safety factor to be
capable of operatmg at 200°C and the temperature measurmg block and
thermometer IP 81C are not required) (see Note 2).

3.2. Air Supply = air from a suitable source shall be passed through a cotton
wool or glass wool filter into--a ‘pressure stabilizer, and thence to the desired
number of oxidation tubes through any system capable of delivering

15+0.25 litre per h to each oxidation tube, the rate being measured by any.

suitable method such as a previously calibrated liquid flow meter. However, the
flow rate shall be checked periodically by the use of a soap bubble flow meter
connected to the exit of the oxidation tube or absorption tube if being used.

3.3. Thermometer — conforming to the specification 1P 22C. :

3.4. Soap Bubble Flow Meter — suitable for the required flow rate (150 ml
capacity).

NOTE 20 The heating bath should be controlled at a temperature ot 200 + 0.5°C, the temperature
being read from a thermometer type 1P 22C inserted to within 5 mm of the bottom of an oxidation
tube containing 40 ml of oil (without air supply). When using an aluminium block heater the tubes

must be inserted into the walls to an overall depth of 150 mm of which 140 mm must be heated. In

the case of oil baths the tube must be immersed to 140 mm and to an overall depth of 155 mm in the
bath. Suitable heat-resistant material such as a silicone rubber O ring can be fitted round the
oxidation tube at the level of the top of the heating block to ensure a firm fit.

4. PREPARATION OF APPARATUS

. Cleaning the Test Tubes — the oxidation and absorption tubes shall be
chemically cleaned. A satisfactory method is to wash with chloroform or
petroleum spirit, dry by blowing, and then soak with concentrated sulphuric acid
for a minimum of 16 h. Drain and completely remove sulphuric acid by washing,
first with tap water, then with distilled water. Dry the tubes in an air oven at 105
to 110°C for at least 3 h, and then allow to cool to room temperature in a
desiccator in which they are kept until use.

5. PROCEDURE

I. Transfer 40 ml of the sample at room temperature into the oxidation tube,
insert the ground-glass head and place the tube in the heater at 200+ 0.5°C (see
Note 3). If the absorption tube is being used add 25 ml of distilled water and
connect to the oxidation tube.
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NOTE to 3.1. BS 5095 is identical with
[P 280 and will be published in the
BS 2000 series in due course.

NOTE to 3.3. The detailed specification
for IP thermometer 22C 1s given in

"'BS 2000 : Part 0 : Addendum 1.
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