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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 163 is thus identical with IP 163/79. IP 163/65 was

previously published in A5 format as BS 4716* 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. .

This Part 1s technically equivalent to ISO 3987.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard. and also to the specific
hazard indicated in 9.3.

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

* Now withdrawn.
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BS 2000: Part 163: 1982

Method (identical with |IP 163/79 1)

1. SCOPE

1.1. This method describes a procedure for determining the sulphated ash from
unused lubricating oils containing additives and from additive concentrates used
in compouirding. These additives usually contain one or more of the following
metals: barium, calcium, magnesium, zinc, potassium, sodium, and tin. The
elements sulphur, phosphorus, and chlorine may also be present in combined
form.

1.2. Application of this method to sulphated ash levels below 0.02% is
restricted to oils containing ashless additives. The lower limit of the method is
0.005% sulphated ash.

1.3. There is evidence that magnesium does not react the same as other alkali
metals in this test. If magnesium additives are present the data should be
interpreted with caution.

2. APPLICABLE DOCUMENTS
2.1. ASTM-IP Standards: NOTE to 2.1. BS 4450. the

D482—IP 4, Test for Ash from Petroleum Products.? dual'r““mberedfemo“ of EN7.is
technically equivalent to IP 4.
3. SUMMARY OF METHOD
1. The sample is ignited and burned until only ash and carbon remain. After
cooling, the residue is treated with sulphuric acid and heated at 775°C until
oxidation of carbon is complete. The ash is then cooled, re-trcated with sulphuric
- acid, and heated at 775°C to constant weight.

4. SIGNIFICANCE AND USE

4.1. The sulphated ash may be used to indicate the concentration of known
metal-containing additives in new oils. When phosphorus is absent, barium,
calcium, magnesium, sodium and potassium are converted to their sulphates and
tin (stannic) and zinc to their oxides [Note l]. Sulphur and chlorine do not
interfere but when phosphorus is present with metals, it remains partially or
wholly in the sulphated ash as metal phosphates.

~ NOTE 1: Since zinc sulphate slowly decomposes to its oxide at the ignition temperature specified
in the method, samples containing zinc may give variable results unless the zinc sulphate is
completely converted to the oxide.

NOTE 2: This method is not intended for the analysis of used engine oils or oils containing lead.
Neither is it recommended for the analysis of non-additive lubricating oils, for which Method
D482~1P 4 should be used.

5. SAMPLING

5.1. Sampiles for the determination of the sulphated ash content shall be taken NOTE to 5.1. Sampling instructions.
in accordance with the instructions in ASTM D270-65, Sampling Petroleum and  technically equigglg‘?tggo gloselrei?ffed

2 to, are given 1n :Part |, the

Petroleum Products. dual-numbered version of ISO 3170.
6. DEFINITION

6.1. Sulphated Ash — The residue remaining after the sample has been NOTE to 6.1. In this context. the term
carbonized, and the residue subsequently treated with sulphuric acid and heated “Weight should be replaced by ‘mass’.
to constant weight.

7. APPARATUS

7.1. Dish — An evaporating dish or crucible made of porcelain, fused silica, or NOTE to 7.1. A crucible complying
platinum of 50 to 100-ml capacity. For samples yielding less than 0.02%  With BS 4244 is suitable.
sulphated ash, a platinum evaporating dish or crucible of 120 to 150-ml capacity
is specified, except for samples containing elements injurious to platinum.

NOTE 3: A platinum vessel should not be used if the sample is likely to contain elements, such as
phosphorus, which attackplatinum under the conditions of the test.

7.2. Electric Muffle Furnace — The furnace shall be capable of maintaining a
temperature of 775 +25°C and preferably have apertures at the front and rear to
allow a slow natural draught of air to pass through the furnace.

'This method is under the jurisdiction of ASTM Committee D-2 on Petroleum Products and
labrants.
In the Institute of Petroleum, this method is under the jurisdiction of the Standardization

Committee.
2 1P Standards for Petroleum and its Products, Part I, Volume 1. Annual Book of ASTM Standards, Docu m ents
Part 23. Document Sharing Hub
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