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- National foreword

: This British Standard, which is published under the direction of the Petroleum Standards Committee, was first
published in 1969 under the title ‘Method for determination of Ramsbottom carbon residue of petroleum products’, as
a result of an agreement between the British Standards Institution and the Institute of Petroleum and was identical with
ASTM D524-64 :IP 14/65. The present revision is identical with 1SO 42621978 'Petroleum products —
Determination of carbon residue— Ramsbottom method’ but remains technically equivalent to
ASTM D524-64:IP 14/65. : : :

This standard was prepared as the result of discussions in Technical Committee 28, Petroleum products, of the
International Organization for Standardization (1SO), as the result of discussions in which the United Kingdom
participated.

The principal changes from the previous edition of BS 4451 are as follows.

(a) The inclusion of additional information on products yielding anomalous results which do not correlate with the
tendency to form deposits.

(b) Complete metrication of all dimensions.

(c) Omission of the appendix concerning correlation of carbon residue results determined by the two methods D189
and D524 (Conradson carbon residue and Ramsbottom carbon residue). ’

Terminology and conventions. The text of the international standard has been approved as suitable for publication,
without deviation, as a British Standard, Some terminology and certain conventions are not identical with those used in
British Standards ; attention is especially drawn to the following. '

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point
on the baseline as the decimal marker.

Where the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-references. Related British Standards for 1ISQO 683/13 are BS 970 ‘Wrought steels in the form of blooms,
billets, bars and forgings Part 4 *Stainless, heat resisting and valve steels’ and BS 1449 ‘Steel plate, sheet and-strip’
Part 2 ‘Stainless and heat resisting steel plate, sheet and strip’. A related British Standard for ISO 3405 is BS 4349
‘Method for distillation of petroleum products’.

Additional information. The following products complying with British Standards are suitable for use in tests according

to this standard method.
A !n_ view of UK regulations relating to the use of asbestos it is strongly recpmmended that the ‘asbestos top’ in fiaqure 7
is replaced by ‘a top made of heat-resisting board free from asbestos’, This change has been proposed to ISO/TC 28.

.- - < Referred to S T T
Product i inclause ’ BS reference
Test portion charging syringe 43 " BS 1263, Hypodermic syringes for use in medical and surgical
' ’ practice-
Wire sieve ' 6.2 BS 410, Specification for wire sieves

Textual error. In the third line of 6.1 “foreigh’ should read ‘foreign’. ~ — T

CAUTION. Attention is drawn to the Health and Safety at Work eté. Act, 1 974, and the need for ensuring that the
method of test specified in this standard is carried out with suitable precautions.

The procedure described in this standard method is intended to be carried out by qualified chemists or other

suitably trained and/or supervised personnel. Normal safety precautions should be observed throughout the use
of the method. :
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British Standard Method for

Determination of carbon residue of
petroleum products (Ramsbottom method)_

1 SCOPE AND FIELD OF APPLICATION

1.1 This International Standard specifies a method for
determining the amount of carbon residue (see note) left
after evaporation and pyrolysis of an oil, and is intended to
provide some indication of relative coke-forming tendency.
The method is generally applicable to relatively non-volatile
petroleum products which partially decompose on
distillation at atmospheric pressure. -

NOTE — The term “‘carbon residue’’ is used throughout this method
to designate the carbonaceous residue formed during evaporation
and pyrolysis of a petroleum product, The residue is not entirely
composed of carbon, but is a coke which can be further changed
by pyrolysis, The term ‘‘carbon residue’ is retained in this method
only in deference to its widespread use.

1.2 The carbon residue value of burner fuel serves as a
rough approximation of the tendency of the fue! to form
deposits in vaporizing pot-type or sleeve-type burners, The
carbon residue value of gas oil is useful as a guide in the
manufacture of gas from gas oil, while carbon residue values
of crude oil residues, cylinder oils and bright stocks, are
useful in the manufacture of lubricants.

1.3 The following anomalous cases should be noted :

a) Motor oils. The catbon residue value of motor oil,
while at one time regarded as indicative of the amount
of carbonaceous deposits a motor oil would form in the
combustion chamber of an engine, is now considered to
be of doubtful signifiance due to the presence of
additives in many oils. For example, an ash-forming
detergent additive may increase the carbon residue value
of an oil yet will generally reduce its tendency to form
deposits.

b) Diesel fuels, The carbon residue value of diesel oils
containing amy! nitrate is erroneously high. If, however,
the test is carried out on diesel fuels not containing amyl
nitrate or on the base fuel to be blended with amyl
nitrate, the carbon residue value correlates
approximately with combustion chamber deposits.

¢} Petroleurn products containing ash-forming additives
may give carbon residue values which may not correlate
with the tendency to form deposits and may be higher
than the corresponding tendency to form deposits.

2 REFERENCE

ISO 3405, Petroleum products -
distillation characteristics. -

Determination of

3 PRINCIPLE

3.1 The test portion, after being weighed into a glass
coking bulb having a capillary opening, is placed in a metal
furnace maintained at a temperature of approximately
550 °C. The test portion is thus quickly heated to the point
at which all volatile matter is evaporated out of the bulb
with or without decomposition while the heavier residue
remaining in the bulb undergoes cracking and coking
reactions. In the later stages of the heating period, the coke
or carbon residue is subject to further slow decomposition
or slight oxidation due to the possibility of air being drawn
into the bulb. After a specified heating period, the bulb is
removed from the furnace, cooled in a desiccator, and again
weighed. The residue remaining is calculated as a percentage
of the test portion, and reported as Ramsbottom carbon
residue, - -

3.2 Provision is made for determining the proper operating
characteristics of the furnace with a control bulb containing
a thermocouple, which shall give a specified time-
temperature relationship,

3.3 If a product has a Ramsbottom carbon residue of less
than 0,1 %, the procedure is modified by carrying out the
test on a 10 % distillation residue,

4 APPARATUS

4.1 Glass coking bulb, of heat-resistant glass, conforming
to the dimensions and tolerances shown in figure 1. Prior to
use, check the diameter of the capillary to see that it is
greater than 1,6 and not more than 2,0 mm. Pass a 1,5 mm
diameter-drill rod through the capillary and into the bulb;
attempt to pass a 2,0 mm diameter drill rod through the
capillary. Reject bulbs that do not permit the insertion of
the smaller rod and those whose capillaries are larger than
the larger rod.
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Dimensions in millimetres
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FIGURE 1 — Glass coking bulb

4.2 Control bulb, stainless steel, containing a thermo-
couple and conforming to the dimensions and tolerances
shown in figure 2, for use in determining compliance of

furnace characteristics with the performance requirements

{see clause b). The control bulb shall be provided with a
dull finish, by heating in a furnace at a temperature of 850
to 900 °C for 30 min, and shall not be polished thereafter.
A polished bulb has different heating characteristics from

one with a dull finish. A suitable thermocouple pyrometer -

for observing true temperature within %= 1°C is also
required.

4.3 Test portion charging syringe, 5 or 10 ml glass hypo-
dermic syringe fitted with a needle of 1,5 mm outside
diameter or a serum needle of 1,45 to 1,47 mm outside
diameter, for transfer of the test portion to the glass coking
bulb.

NOTE — A syringe having a needle which fits on the ground glass tip
of the syringe is not recommended, as it may be blown off when
pressure is applied to the syringe plunger. The Luer-Lok type
syringes are more satisfactory, as the needle locks on the bottom
of the syringe barrel, and cannot be blown. off by pressure.

4.4 Metal coking furnace, of solid metal, having coking
bulb wells 25,5 £ 0,1 mm in internal diameter and 76 mm
deep to the centre of the well bottom, with suitable
arrangements for heating to a uniform temperature of
550 °C. The bottom of the well shall be hemispherical to
accommodate the bottom of the glass coking bulb {4.1).
Do-not cast or otherwise form the furnace with unnecessary
voids which will impede heat.transfer. If a molten metal
furnace is used, provide it with a suitable number of bulb
wells,-the internal dimensions of which correspond to the
internal dimensions of holes in the solid metal furnace, The
bulb wells shall be immersed in the molten metal to leave
not more than 3 mm of the bulb well exposed above the
molten metal at'operating temperatures.

NOTE — Ramsbottom coke furnaces now in use may have
dimensions which- differ from those given in 4.4. However, it is
strongly recommended that new furnaces obtained after the.
adoption of this method conform to the requirements outlined in
4.4. A description of one type of furnace which has been found to
be satisfactory is given in the annex.
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