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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 O ‘General introduction’, 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
scheduled for publication as Parts of BS 2000. When BS 2000 : Part O was first published in 1982, it included a list of
more than 60 methods intended for publication in the first group of Parts of BS 2000; this Part is an addition to that list
and 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 363 is thus identical with IP 363/83. It is intended to
revise this standard when necessary in line with changes that may be made in subsequent editions of the IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the
specific hazards indicated in clauses 4.2, 6.9 and 7.1.
NOTE. The titles of the standards 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.

British Standards Institution

Document Sharing Hub

Full document details: BS 2000-363:1985


http://www.avadocuments.com/doc/bs-2000-363-1985
http://www.avadocuments.com/doc/bs-2000-363-1985

BS 2000 : Part 363 : 1985

Method (identical with 1P 363/83)

1. SCOPE
1.1. This method is intended for the determination of aluminium in fuel oil
including residual fuel oils at concentrations within the range of 3-50 ppm.

2. SUMMARY OF METHOD

2.1. A known weight of the thoroughly mixed sample is transferred to a clean
platinum basin, the combustible material is removed by burning and the carbon
finally. removed by heating in a muffle furnace at a temperature of 550 +25°C.
The residue is dissolved in a mixture of hydrochloric and hydrofluoric acids,
boric acid solution being added to prevent the attack of hydrofluoric acid on the
glass, and a solution of potassium also being added as ionisation suppressant.
The solution is aspirated into the flame of an atomic absorption
spectrophotometer and the absorption of the resonance radiation of the
aluminium is measured and compared with that of standard solutions containing
hydrochloric and boric acids and potassium.

3. APPARATUS

3.1. Platinum Basin - 50-100 ml capacity (Note 1).

3.2. Adjustable macropipette - 5 ml with disposable plastic tips. An Oxford
pipette has been found to be suitable.

3.3. Disperser (Homogenizer)' - to achieve complete homogeneity of sample.

3.4. Electric Muffle Furnace - capable of being maintained at a temperature
of 550 +25°C and preferably having suitable apertures at front and rear to allow
a slow, natural draught of air to pass through.

3.5. Atomic Absorption Spectrophotometer - a suitable instrument will
comprise a modulated hollow cathode lamp or other source of modulated
resonance radiation of aluminium; a nitrous oxide/acetylene burner; and a light
detector with a suitable measuring and read-out system. The scale must be linear
in absorbance or in light intensity.

3.6. Volumetric flasks - Grade ‘A’ 100 ml (Note 1).

3.7. Pipettes - Grade ‘A’ 1, 2, 5, 10, 20 and 25 ml.

3.8. Graduated cylinders - 10, 25 and 50 ml.

3.9. Stirring rod - PTFE.

NOTE 1: All glassware must be carefully cleaned to eliminate contamination. Clean the glass
and platinum ware with hot 1:1 hydrochloric acid and rinse thoroughly with dejonised water.

4. REAGENTS

All reagents should be of analytical grade.

4.1. Hydrochloric acid, conc. AR.

4.2. Hydrofluoric acid, 48%.

CAUTION: Care should be taken in the handling of hydrofiuoric acid as it
causes severe burns and permanent injury. Gloves and eye protection must be
worn when handling the acid solutions. If the acid does come in contact with the
skin wash the affected area with a continuous stream of water and seek
immediate medical assistance.

4.3. Propan-2-ol (isopropyl alcohol) AR.

4.4. Toluene AR.

4.5. Boric acid solution - 4%. Dissolve 40 g of boric acid AR in about 800 ml
of deionised water by heating and dilute to 1 litre with deionised water.

4.6. Aluminium Stock Solution - containing 1,000 ppm aluminium.?

4.7. Potassium Solution - 10,000 ppm. Dissolve 19.07gKCl in deionised
water and dilute to 1 litre with deionised water.

! Names of suppliers of suitable apparatus can be obtained from the Institute of Petroleum.

? BDH or Hopkins and Williams standard solutions are satisfactory.
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NOTE to clause 1. In this context the
equivalent to ‘ppm’ is ‘mg/kg’.

NOTE to 3.6. Flasks complying with
class A of BS 1792 are suitable.

NOTE to 3.7. Pipettes complying with
Class A of BS 1583 are suitable.

NOTE to 3.8. Cylinders complying with
BS 604 are suitable.

NOTE to note 1. Water complying with
BS 3978 is suitable.

NOTE to Caution. Details of gloves and
eye protectors for use with chemicals are
given in BS 1651 and BS 2092
respectively. Because hydrofluoric acid
is extremely hazardous, further advice
regarding suitable types should be
sought from the manufacturers of the
articles or the acid.

NOTE to 4.6, 4.7 and 5.1. In this
context, the equivalent to ‘ppm’ is
‘mg/L’.

NOTE to footnote 1. Information
regarding suppliers is also available on
application, enclosing a stamped
addressed envelope, to Enquiry Section
(London), British Standgzds Institution,

2 Park Street. London sum ents
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5. PREPARATION OF CALIBRATION STANDARDS FOR
ALUMINIUM

5.1. Prepare 100 ppm aluminium solution by diluting 10ml of 1,000 ppm
stock solution to 100ml with deionised water. To each of 5 clean 100 ml
volumetric flasks add 10ml of conc. hydrochloric acid, 50 ml of boric acid
solution and 10 ml of the potassium solution from 4.5. To successive flasks add
2ml, S5ml, 10 ml, 20 ml and 25 ml of the 100 ppm aluminium standard and dilute
to 100 ml with deionised water. These solutions contain 2, 5, 10, 20 and 25 ppm
of aluminium respectively. Also prepare a zero-concentration standard
containing only 10ml conc. hydrochloric acid, 50 ml boric acid solution and
10 ml of the potassium solution from 4.5, diluted to 100 ml, i.e. a blank solution.

6. PROCEDURE

6.1. Weigh a clean platinum basin to the nearest 0.1 mg.

6.2. The sample for analysis must be homogeneous. Place the sample
container in an oven at a temperature between 50° and 60°C and maintain the
sample at this temperature until all the sample has melted and reached a uniform
viscosity. Insert the shaft of a high-speed homogeniser into the sample container
so that the head of the shaft is immersed to approximately 5 mm from the bottom
of the sample vessel. Homogenise the sample for about 5 minutes.

6.3. Immediately transfer about 20 g of the well mixed sample to the platinum
basin and re-weigh the basin and contents to obtain the weight of sample taken.

6.4. Warm the basin and contents gently with a bunsen flame until the sample
can be ignited.

NOTE 2: If the sample contains considerable amounts of moisture foaming and frothing may
cause loss of sample; if this is the case, discard the sample and to a fresh portion add 1-2 ml of
propan-2-ol before heating. If this is not satisfactory add 10 ml of a mixture of equal parts of
toluene and propan-2-ol and mix the sample thoroughly. Place several strips of ashless filter

paper in the mixture and warm gently. When the paper begins to burn, the greater part of the
water will have been removed. )

6.5. Maintain the contents of the basin at a temperature such that all the
combustible material is removed and only carbon and ash remain.

6.6. Place the basin and contents in a muffle furnace maintained at a
temperature of 550+ 25°C.

6.7. Maintain the muffle furnace at the above temperature until all the carbon
has been removed and only ash remains. (This may take overnight.)

6.8. Cool the basin to room temperature and to the contents of the basin add
10 ml of concentrated hydrochloric acid and evaporate to incipient dryness (Note
3). Add 10ml of concentrated hydrochloric acid and cool the basin to room
temperature. Mix thoroughly with a PTFE rod until the sample (except for any
precipitated silica) has dissolved.

NOTE 3: The residue must be still wet.

6.9. Add 2 ml of hydrofluoric acid and stir the mixture carefully until all the
precipitated silica has dissolved. (CAUTION: see Section 4.2)

6.10. Add 30ml of boric acid solution, mix the solution thoroughly, and
transfer the solution to a 100 ml graduated flask. Pipette 10 ml of the potassium
solution from 4.7 into the flask. Wash out the basin with a further 20 ml of boric
acid solution and add this to the flask making a total of 50 ml of boric acid
solution used. Wash the basin with deionised water adding the washing to the
flask and dilute to the mark with deionised water.

7. SETTING UP THE INSTRUMENT

7.1. Consult the manufacturer’s instructions for the operation of the atomic
absorption spectrophotometer. The present method assumes that good operating
procedures are followed. Design differences between spectrophotometers make it
impracticable to specify the required manipulations in detail here.

CAUTION: Proper operating procedures are required for safety as well as for
reliability of results. An explosion can result from flame blow-back unless the
correct burner head and operating sequence are used.
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