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BS 2000 : Part 455 : 2001

Determination of manganese in gasoline —
Atomic absorption spectrometry (AAS) method

This standard does not purport to address all of the safety problems associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability
of regulatory limitations prior to use.

1 Scope

This standard” specifies a method for the
determination of the manganese content of
automotive gasoline, when the manganese is
present as methylcyclopentadienyl manganese
tricarbonyl (MMT®)?. The precision of this test
method only applies to the determination of
manganese in the range of 0,25 mg/l to 40 mg/l,
but higher concentrations can be measured by
prior dilution of the gasoline sample with the
specified solvent to bring the test portion within
the specified range of the method. The test
method may not be applicable to gasoline
containing highly cracked components (less than
18% V/V olefins as determined by ASTM D 1319
non depentanized). Solutions of MMT® in gasoline
are chemically unstable when exposed to light, and
low and erratic results are expected if the gasoline
is exposed to light prior to stabilization during
analysis.

2 Normative references

The following normative documents contain
provisions which, through reference in this text,
constitute provisions of this standard. For dated
references, subsequent amendments to, or
revisions of, any of these publications do not
apply. However, parties to agreements based on
this standard are encouraged to investigate the
possibility of applying the most recent editions of
the normative documents indicated. For undated
references, the latest edition of the normative
document referenced applies.

1SO 385-1, Laboratory glassware — Burettes —
Part 1: General requirements.

ISO 648, Laboratory glassware — One mark
volumetric pipettes.

ISO 1042, Laboratory glassware — One mark
volumetric flasks.

ISO 3170, Petroleum liquids — Manual sampling.

ISO 3171, Petroleum liquids — Automatic
pipeline sampling.

3 Principle

The gasoline is treated with bromine solution and
diluted with methyl isobutyl ketone {MIBK). The
manganese content is determined by atomic
absorption spectrometry using an air-acetylene
flame at 279,5 nm, and standards prepared from
an organo-manganese standard material.

4 Reagents and materials

4.1 General

The chemicals used shall be of recognized
analytical grade, or of another grade that has
been demonstrated to have sufficiently high purity
not to affect the accuracy or precision of the
determination.

1) This standard is based on material published in the Annual Book of ASTM Standards, copyright American Society
for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959. Adapted with permission
of ASTM.

2} MMT® is a registered trademark of Ethyl Corporation.
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4.2 Bromine

CAUTION Bromine can cause severe and painful
burns in contact with skin. Wear protective
gloves, and prepare, store and use it in a well-
ventilated area.

4.3 Cyclohexane

4.4 Bromine solution

Add reagent grade bromine (4.2) to an equal
volume of cyclohexane (4.3)

4.5 Manganese compound

Manganese sulfonate or other oil-soluble
manganese compound of known high, greater
than 99 %, purity or certified manganese content.

4.6 Methyl isobutyl ketone (MIBK)

4.7 Manganese stock solution
{400 mg Mn/I

Dissolve the appropriate quantity of manganese
compound (4.5) in MIBK (4.6) to give a stock
solution of approximately 400 mg/l of
manganese. Calculate the concentration to the
nearest 0,1 mg/l.

4.8 Manganese standard solutions

Using the volumetric glassware (5.2) dilute the
manganese stock solution (4.7) with MIBK {4.6)
to give a series of three standard solutions -
4 mg/l, 10 mg/l, 20 mg/l and 40 mg/l of manganese.
Calculate the concentration to the nearest
0,01 mg/l.

5 Apparatus

5.1 Atomic absorption spectrometer

Capable of scale expansion and equipped with a
manganese hollow-cathode lamp for monitoring
absorption at 279,5 nm, a premix slot-type burner
with rotatable burner head, and an adjustable
nebulizer.
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5.2 Volumetric glassware
5.2.1 Burettes and/or pipettes

One mark, conforming to class A of ISO 385-1
and class A of ISO 648 respectively.

5.2.2 Volumetric flasks

One mark, conforming to ISO 1042.
5.3 Glass vials

40 ml capacity with teflon or polyethylene-lined
screw caps.

5.4 Pipette

1 ml delivery conforming to class A of ISO 648.
5.5 Micropipette

100 pl capacity, Eppendorf type or equivalent.
5.6 Automatic pipette

Capable of delivering 9,00 ml + 0,01 mi
quantities.

NOTE 1 A standard repipette with 950 ml round amber
glass bottle and 10 ml dispenser capacity, with its
required accuracy, has been found satisfactory.

6 Samples and sampling

6.1 Unless otherwise specified, laboratory
samples shall be obtained by the procedures
described in 1ISO 3170 or ISO 3171.

6.2 Take samples directly into an all-metal
container and analyze as soon as practicable after
sampling.

7 Calibration

7.1 General

Measure all volumes for the preparation of
working standards and test portions within 5 °C
of the temperature at which the volumetric
glassware was calibrated.
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