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BS 2000 : Part 398 : 1995

Foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 31 March 1995. It is identical with
ISO 10370 : 1993, prepared by Technical Committee 28, Petroleum products and
lubricants, of the International Organization for Standardization (ISO).

BS 2000 comprises a series of test methods for petroleum and its products that are
published by the Institute of Petroleum (IP) and have been accorded the status of a
British Standard. Each method should be read in conjunction with the preliminary
pages of ‘IP Standard methods for analysis and testing of petroleum and related
products’ 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 published as Parts of BS 2000.

The numbering of the Parts of BS 2000 follows that of the corresponding methods
published in ‘IP Standard methods for analysis and testing of petroleum and related
products’. Under the terms of the agreement between BSI and the Institute of
Petroleum, BS 2000 : Part 398 will be published by the IP (in ‘Standard methods for
analysis and testing of petroleum and related products’ and as a separate publication).
BS 2000 : Part 398 : 1995 is thus identical with IP 398/94.

Compliance with a British Standard does not of itself confer immunity from legal
obligations.

© The Institute of Petroleum &
BSI 1995

The following BSI references
relate to the work of this standard:
Committee reference PTI/13
Draft for comment 91/55614 DC
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Petroleum products — Determination of carbon

residue — Micro method

i[ WARNING — The use of this International Standard may involve hazardous materials, operations

i and equipment. This International Standard does not purport to address all of the safety problems
associated with its use. It is the responsibility of the user of this International Standard to establish
appropnate safety and health practices and determine the applicability of regulatory limitations

‘ | prior to use.

1 Scope

This International Standard specifies a method for the
determination of the amount of carbon residue, in the
range 0,10 % (m/m) to 30,0 % (m/m), left after evap-
oration and pyrolysis of petroleum products under
specified conditions. For products which yield a resi-
due in excess of 0,10 % (m/m), the test results are
equivalent to those obtained by the Conradson carbon
residue test (see ISO 6615).

This International Standard is also applicable to pet-
roleum products which consist essentially of distillate
material, and which may yield a carbon residue below
0.10 % (m/m). On such materials, a 10 % (V/V) distil-
lation residue is prepared by the procedure described
in 1ISO 3405 before analysis.

Both ash-forming constituents, as defined by
ISO 6245, and non-volatile additives present in the
sample add to the carbon residue vaiue and are in-
cluded in the total value reported.

NOTES

1 The carbon residue value serves as an approximation of
the tendency of petroleum products to form carbonaceous
deposits under similar degradation conditions, and can be
useful in the assessment of relative carbon-forming tend-
encies of products within the same class. Care should be
taken in the interpretation of resuits.

2 The presence of organic nitrates incorporated in certain
distillate fuels will yield abnormaily high values for the car-
pon residue. The presence of alkyl nitrate in the fuel may
be detected by ASTM Test Method D 4046.

398.1

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent edition of the standard indicated below. Mem-
bers of IEC and ISO maintain registers of currently
valid International Standards.

ISO 3405:1988, Petroleum products — Determination
of distillation characteristics.

3 Definition

For the purposes of this International Standard, the
following definition applies.

3.1 carbon residue: The whole residue produced
from the specific conditions of evaporation and
pyrolysis described in this International Standard.

4 Principle

A weighed aliquot of the oil sampie is placed in a
glass vial and heated to 500 °C under an inert (nitro-
gen) gas stream in a controlled manner for a specific
time. Volatiles formed during the reactions are swept
away by the inert gas. The carbonaceous residue re-
maining is weighed.
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CARBON RESIDUE — MICRO METHOD, IP 398

5 Reagents and materials

5.1 Nitrogen, oxygen-free, with appropriate regu-
lation to provide a delivery pressure of 0 kPa to
200 kPa.
NOTE 3 13
140 kPa.

The practical minimum delivery pressure

6 Apparatus

6.1 Glass sample vials, of 2 ml capacity, 12 mm
outside diameter, approximately 35 mm high.

NOTE 4 A wvial of 4 ml capacity, 12 mm outside diameter,
approximately 72 mm high is available for use with samples
of very low carbon residue content [below approximately
0.20 % (m/m}]. No precision data has been obtained with
these vials.

6.2 Eyedropper or small rod, suitable for sample
transfer.

6.3 Coking oven, comprising a circular heating
chamber approximately 85 mm diameter by 100 mm
deep for top-loading, capable of heating to 500 °C at
a rate of between 10 °C and 40 °C per min, with ex-
haust port of 12 mm inside diameter for nitrogen
purge of oven chamber (inlet near top, exhaust at
bottom centre), with thermocouple sensor located in
oven chamber next to but not touching sample vials,
and with lid capable of sealing out air. The condensate
outlet leads into a short vertical section where most
of the vapour condenses and falls into a removable
trap located directly below the oven. A schematic
diagram is given in figure 1.

6.4 Sample vial hoider, comprising a cylindrical
aluminium block approximately 76 mm diameter by
17 mm thick with 12 evenly spaced holes (for vials)
each 13 mm diameter by 13 mm deep. The holes
shall be arranged in a circular pattern approximately
3 mm from the perimeter. The holder shall have legs
6 mm long with guides to centre in the oven cham-
ber, and an index mark on the side to use as position
reference. A typical holder is shown in figure 2.

6.5 Thermocouple, iron-constantan, with exterior
read-out and a range including 450 °C to 550 °C.

398.2

6.6 Analytical balance, of 0,1 mg sensitivity.

6.7 Cooling vessel: desiccator or similar tightly
closed vessel, without desiccant.

7 Sample preparation

7.1 For samples which consist essentially of
distillate material, either follow the procedure given in
7.2 to 9.4 or prepare a distillation residue following a
modified procedure of ISO 3405, given in 7.1.1 and
7.1.2.

7.1.1 Assemble the apparatus as directed in
ISO 3405 but omit placing the thermometer in the
neck of the distillation flask. Secure the neck of the
flask with a snug-fitting, well-rolled cork or silicone
rubber stopper.

NOTE 5 A thermometer is not required, as it is the vol-
ume of distillate coliected that is critical, not the tempera-
ture of distillation.

7.1.2 Discontinue heating when 89 ml of distillate
has been collected in the receiver. When 90 ml has
been recovered, remove the receiver and replace with
a small flask. Collect the remainder of the drainings
from the condenser and combine with the warm
residue from the distillation flask. This combined resi-
due represents a 10 % (V/V) bottom portion of the
original sample; use it in place of the sample as de-
scribed in 7.2 to 9.4.

7.2 Thoroughly stir the sample to be tested, first
warming if necessary to reduce its viscosity. If the
samples are in liquid form transfer directly to the vials
using a rod or syringe. If the samples are solid ma-
terials they shall either be heated, or frozen with liquid
nitrogen and then shattered to provide manageable
pieces.

8 Sample transfer

8.1 During weighing and filling, handle the vials with
forceps to minimize weighing errors. Discard the vials
after use.

8.2 Weigh the clean sample vials, and record the
mass to the nearest 0,1 mg.
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CARBON RESIDUE — MICRO METHOD, IP 398
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Figure 1 — Oven and lid
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