BSI BS*2000 PART#143 A5 MM 1b2Y6b9 0155443 T mm

B BS 2000: Part 143 : 1985
” UDC 665.7 : 543.86 : 549.883

© British Standards Institution. No part of this publication may be photocopied or otherwise reproduced without the prior permission in writing of BSI

British Standard Methods of test for
Petroleum and its products

Part 143. Asphaltenes in petroleum products
(precipitation with normal heptane)

(Identical with IP 143/84)

Méthodes d‘essai du pétrole et des produits pétroliers
Partie 143. Dosage des asphaltenes dans les produits pétroliers
(precipitation a I’heptane normal)

Verfahren zur Priifung von Erdél und Erd6lprodukten
Teil 143. Asphaltene in Erddlprodukten (Fillung mit Normalheptan)

Foreword

BS 2000 comprises a series of tests 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 60 methods published in this way in 1982 and 1983, and provides general information on safety precautions,
sampling and other matters. It is envisaged that Part O 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’. BS 2000 : Part 143 is thus identical with IP 143/84.
The previous edition of this Part* was identical with IP 143/82 and previously this IP method was published in AS format
as BS 4696, which was withdrawn in 1983. In the present revision the significant changes include the following.

(a) The text of the scope has been clarified, but its technical content is unchanged,

(b) The apparatus required for the method has been described in greater detail, but is otherwise unchanged.

(c) In the interest of safety, provision has been made for the use of a laboratory detergent in place of chromic acid for
cleaning the glassware used in routine analysis, but not for referee analysis.

(@) The texts of 8.2 and A.1.5.2 have been revised so as to describe those parts of the procedures in greater detail,
(e) The separate instructions in 9.1 for reporting values less than 0.05 % has been deleted.

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

At the time of publication of this British Standard no corresponding international standard exists.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the
specific hazards mentioned in clauses 3, 5, 7 and 8.

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.

*Published in 1983 and now withdrawn.
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Method (identical with IP 143/84)

1. SCOPE _

1.1, This method describes a procedure for the determination of the
asphaltene content of gas oil, diesel fue'l, fuel oils, lubricating oil, bitumen, and
of crude petroleum which has been topped to an oil temperature of 260°C. Oils
containing additives may give erroneous results.

2. DEFINITION

2.1. The Asphaltenes' content of a petroleum product is the percentage by
weight of wax-free material insoluble in n-heptane but soluble in hot benzene.
(See Section 3.2.)

3. OUTLINE OF METHOD

3.1. A quantity of the sample is dissolved in n-heptane and the insoluble
material, consisting of asphaltenes and waxy substances, is separated under hot
reflux with n-heptane, and the asphaltenes are isolated by extraction with toluene

or benzene,

3.2. The extraction with benzene is not normally recommended because of the
high toxicity of this material and should only be used for referee purposes.

In normal practice use toluene instead of benzene. The precision of the method
when using toluene has been found to be the same as when using benzene.

4. APPARATUS
4.1. Condenser - with a coil or double surface, fitted with a B34 ground glass

joint at the bottom.
4.2. Reflux Extractor - as illustrated in Fig. 1. The dimensions of this item are

critical and must be complied with.
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Fig. 1. Extractor.

! For the purpose of interpreting the U.K. Customs and Excise Act 1952, s. 195, the terms
asphaltenes and hard asphalt are considered to be synonymous.

Full document details: BS 2000-143:1985

NOTE +to 4.1. Condensers
with BS 5922 are suitable.

complying

NOTE to 4.1 and 4.3, Conical ground
glass joints complying with BS 572 are

suitable,

NOTE to 4.3. Conical flasks complying

with BS 2734 are suitable.
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4.3. Conical Flasks - of suitable capacity (see 8.1), with a B24 ground glass
joint and appropriate ground glass stopper.

4.4. Evaporating Dish - hemispherical, 90 mm diameter, of heat resistant
glass.

4.5. Filter Funnel 100 mm diameter. :

4.6. Filter Papers - Whatman No 42, 110 mm or 125 mm diameter.

4.7. Balance - Having a precision standard deviation of 0.1 mg or better.

4.8. Forceps - stainless steel.

4.9. Stopwatch.

4.10. Oven - capable of maintaining a temperature of 105 +5°C.

4.11, Graduated Cylinder - 50 ml capacity.

4,12, Stirring Rods - Glass or PTFE, 150 mm X 3 mm.

4:13, Desiccator - or other tightly stoppered cooling vessel.- The use of
desiccant is not recommended.,

'5; SOLVENTS

5.1, n-Heptane — conforming to the current IP specification.

5.2. Toluene — conforming to the current IP specification.

CAUTION: Toluene is a toxic, volatile hydrocarbon which is absorbed by
inhaling the vapour or through the skin by contact with the liquid. Use in
adequate ventilation and avoid skin contact.

5.3. Benzene — conforming to the current IP specification or of analytical
reagent quality.

CAUTION: Benzene is a highly toxic, volatile hydrocarbon which is absorbed
by inhaling the vapour or through the skin by contact with the liquid. Use under
extraction ventilation, avoid skin contact and wear approved protective gloves.

6. SAMPLE

6.1. For all materials except crude oils proceed as described in Section 8; for
crude oils prepare a residue by distilling 90—100 ml of the sample in the manner
described in Appendix A1l and stopping the distillation at an oil-temperature of
260°C. Calculate and record the weight of the residue as a percentage of the
original sample.

If the sample is a hard bitumen, grind it to a powder immediately before the
test.

7. PREPARATION OF APPARATUS

7.1. Clean all glass dishes by immersing them in concentrated sulphuric acid
or chromic acid mixture for at least 12 h, Rinse with distilled water and with
acetone. Place in an oven at 100—110°C for 30 min, and cool.in a desiccator for
30 min before weighing,

CAUTION: Chromic acid is potentially hazardous in contact with organic
materials and is toxic and highly corrosive. Sulphuric acid is also highly corrosive.
If either are used wear approved full face-shield, and full-length protective clothing
including gloves (BS 2092/2 specifies protective gloves).

NOTE 1: For routine analysis the use of a proprietary laboratory detergent is recommended
for the cleaning of the glassware, followed by the rinsing, drying and cooling regime described in
7.1 above. The chromic acid treatment is to be used in referee analysis, and in those circumstances
where detergent cleaning is no longer obtaining equivalent cleanliness.

8. PROCEDURE

8.1. Into a conical flask of suitable capacity weigh to the nearest 0.0l g a
quantity of sample, or of the residue from Section 6, not exceeding 10 g and
which will give a final weight of asphaltenes not exceeding 0.25 g. Add n-heptane
in the ratio of 30 ml to each 1 g of sample, and boil the mixture under reflux for
1 h. When the asphaltene content of the sample exceeds 25% (m/m), the volume
of n-heptane taken is small and there is danger of bumping during refluxing. In
such cases it is permissible to increase the volume of n-heptane to a max dilution
ratio of 50:1. Bumping is less likely to occur in small flasks. Remove the flask
and contents from reflux, cool, close with a ground-glass stopper, and store in a
dark cupboard for 14-24 h calculated from the time of removal from reflux.

8.2, Place the filter paper, folded as specified in Fig. 2 (so as to prevent loss of
asphaltenes by creeping), in the filter funnel using forceps, Thereafter handle the
filter paper only with forceps. Without agitation, decant the liquid into the filter
paper, and then transfer the residue in the flask as completely as possible, using
successive quantities of hot n-heptane, with the aid of the stirring rod as

BS 2000 : Part 143 : 1985

NOTE to clause 5. The IP specifications
for reagents are given in BS 2000 :

Part 0 : Addendum 1, in the case of
benzene and toluene by reference to
BS 135 and BS 805/2, respectively.

NOTE to 5.2 and 5.3. See 3.2.

NOTE to Caution. The reference
should be to BS 1651; BS 2092
specifies industrial eye-protectors
which are also required.

NOTE to 8.1. A flask complying
with BS 2734 is suitable,
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