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Foreword ®

This British Standard has been prepared under the direction
of the Petroleum Standards Committee to provide a
specification for the quality of grades of unleaded petrol*
implementing the provisions of EEC Directive 85/210/EEC
of 20 March 1985 concerning the lead (and benzene)
contents of petrol. The quality of leaded petrol,

also covered by the same EEC Directive, is specified in

BS 4040.

This standard was first published in 1985 at the request of

the Department of Transport to enable reference to be

made to it in Regulations arising from the EEC Directive.

The EEC Directive requires that ‘premium’ grade unleaded

petrol be available from 1 October 1989, but permits its

supply from an earlier unspecified date. The EEC Directive

also permits the supply of a ‘regular’ grade of unleaded

petrol, but does not make its availability mandatory.

In this British Standard provision is made for both ‘
‘premium’ and ‘regular’ grades.

This standard specifies maximum lead and benzene
contents and minimum values for research octane number
{RON) and motor octane number (MON) and defines
limiting requirements for other essential properties. It also
incorporates recommendations for volatility levels appro-
priate to seasonal temperature variations in the UK for
petrol supplied to service stations, in line with those
recommended for leaded petrol in BS 4040.

The fuels covered by this standard are intended for use in
petrol-engined road vehicles intended for use with unleaded
petrol, including those designed to meet Economic
Commission for Europe (ECE) of the United Nations and
‘European Community emission standards.

This revision includes provisions to implement the EEC

Directive on substitute fuel components (85/636/EEC).

The test method in appendix B has been included in

accordance with EEC Directive 87/441/EEC permitting the

use of national test methods for oxygenates pending the Y
preparation of a European Standard. The method in .
appendix B will be replaced by the European Standard

method when available.

To allow time for producers to ensure that the quality of
petrol at point of sale complies with the requirements of
the British Standard, this revision of BS 7070 is effective
from 29 July 1988 at which date BS 7070 : 1985 will be
withdrawn.

NOTE. Testing. In the laboratory testing of petrol against the
requirements of clause 4 of this British Standard it is necessary to
use equipment and procedures exactly as laid down in the appro-
priate test methods. In particular it is essential to use properly
inspected and maintained standard CFRt engines for the deter-
mination of both RON and MON. A useful guide to the satisfactory
operation and test precision of a CFR engine can be obtained by
including it in the Engine Test Correlation Programme of the
Institute of Petroleum. Details of this Programme are available
from the Institute of Petroleum or the British Standards Institution.

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

*The term ‘petrol’ is used in this British Standard as being that most

generally used by motorists in the UK: ‘gasoline’ and * r spirit’
are alternatives. Uﬁé’utments

1Co-operative Fuel Research Committee. .
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BS 7070 : 1988

Specification

1 Scope

This British Standard specifies requirements for two grades
of unleaded petrol that are for use in petrol engine vehicles
and provides for a storage grade.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back cover.

2 Sampling

2.1 Sampling from storage tanks

For the purposes of this British Standard all sampling shall
be carried out in accordance with the relevant procedures
of BS 3195 : Part 1 and, additionally, as detailed in 2.2.
NOTE 1. Attention Is drawn to the special precautions needed

for samples for the determination of Reid vapour pressure (see
BS 2000 : Part 69).

NOTE 2. The method described in 2.2 is designed for sampling the
bulk of fuel being fed to the offtake point. The examination of
equipment, e.g. pumps to detect faulty operation, may require the
use of different techniques.

2.2 Sampling from petrol pumps

2.2.1 Sampling cans of 5 L and 1 L capacity. The construc-
tion of the cans shall comply with the appropriate safety
requirements for cans that are to hold highly flammable
material. Cans shall be constructed from lead-free material
except that lead solder may be used for the attachment of
external fittings. They shall be provided with screw caps
incorporating a petroleum resistant washer in good
condition.

A stock of cans shall be kept solely for the purpose of
taking samples of unleaded petrol. Such cans shall be
clearly identified and kept separate from cans used for
the purpose of taking samples of leaded petrol in
accordance with BS 4040.

NOTE. Attention is drawn to the fact that sampling cans will
need to comply with the statutory safety requirements for the
classification, packaging and labelling of dangerous substances.

2.2.2 Preparation of cans. New cans shall be rinsed with
unleaded petrol before being used, to remove any residual
traces of oil left during manufacturing operations, and then
allowed to dry. Before use, all cans shall be checked to
ensure that they are sound and free from leaks.

2.2.3 Sampling procedure. From the pump nozzle, 5 L of
petrol shall be drawn carefully into a cool 5 L can using a
clean dry funnel. Immediately afterwards, this sample shall
be decanted carefully into the requisite number of 1 L cans,
using a funnel, filling the cans within 15 mm of the brim.

If more than 5 L are needed, the operation shall be
repeated immediately and before the pump has been used
for any other purpose. The screw caps shall be tightened
fully and the cans checked to ensure that there are no
leaks.

The sampling procedure shall not be carried out in direct
sunlight.

NOTE 1. If carried out in direct sunlight, changes in fuel quality,
especially octane level, may occur.

NOTE 2. A quantity of 1 Lis sufficient for the determination of
octane number and certain other tests but it is advisable to provide

BSI‘ BSx7070 686 M 1b24k6Y 0191919 4 M

each laboratory with 2 L of sample in case further work is needed;
it is essential that these 2 L be of identical material.

2.2.4 Storage, labelling and transport. Samples shall be
kept in a cool place although it is not necessary to keep
them refrigerated.

NOTE 1. If left in direct sunlight there is a danger that the cans
will ‘balloon’,

Full and fegible information relating to the source of the
sample shall be attached to the can in such a manner that
it will not easily become detached subsequently.

NOTE 2. If required, the sample may be sealed and labelled to
maintain the legal integrity.

NOTE 3. If the sample has to be sent to a laboratory by public
transport, it will be necessary to comply with the general regula-
tions covering transportation of flammable materials and with the
requirements of the transport authority concerned. Information
on the appropriate procedures and the type of packaging required
should be obtained from the transport authority involved.

3 Composition

3.1 General

The petrol shall consist essentially of volatile hydrocarbons
together with additives as required.

If such additives include organic oxygenates used as blend-
ing components and/or stabilizing agents these shall be as
specified in 3.3.1; the amounts of such oxygenates shall
comply with the limiting requirements in 3.3.2.

3.2 Lead content

The maximum lead content shall be 0.013 g/L (see table 1),
except that for a transitional period before 1 April 1990

in accordance with EEC Directive 85/210/EEC, a lead
content of up to 0.020 g/L. is permitted subject to
appropriate marking (see clause 6).

3.3 Organic oxygenates

3.3.1 Permitted components. The following components
shall be used either singly or as mixtures as blending
components or as stabilizing agents to prevent phase
separation of the petrol/oxygenate components of the
blend.

(a) Alcohols. Methanol, ethanol, isopropy| alcohol
{propan-2-ol), butyl alcoho! (butan-1-ol) tertiary butyl
alcohol {2-methylpropan-2-ol), isobutyl alcohol
(2-methylpropan-1-ol) and other mono-alcohols with
a final distillation point of not higher than 220 °C.

(b} Ether. Methy| tertiary butyl ether (tert, butoxy
methane), tertiary amyl methyl ether (methoxy-2-
methy! butane), ethyl tertiary butyl ether (2-ethoxy-
2-methyl propane), and other ethers (R-O-R) with a
final distillation point of not higher than 220 °C with
molecules containing five or more carbon atoms.

The use of components other than those specified in (a) and

{b) at concentrations below 0.5 % (V/V) in total is permitted.

3.3.2 Content. When tested as described in appendix B the
content, calculated according to appendix B and appen-

dix C, of the individual components listed in tall?@w
OX e_ments

comply with the limiting requirements divan in
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Table 1. General requirements for both grades of unleaded petrol
Property _ Limit Test method
Min, Max, BS reference Technically
equivalent to
Water and suspended matter - None
visible

Density at 16 °C, g/mL (Premium grade only) 0.720 - BS 4714* IP 160/68
Distillation characteristics

Distillate evaporated at 70 °C, % (V/V)t 10 45

Distillate evaporated at 100 °C, % (V/V) 36 70 BS 2000 -

Distillate evaporated at 180 °C, % (V/V) 90 - Part 123 ’ 1P 123
Final boiling point, °C - 220
Residue, % (V/V) — 2
Copper corrosion, 3 h at 50 °C - Class 1 BS 2000 : IP 154

Part 154
Sulphur content, % (m/m) - 0.2 BS 2000 : IP 107
Part 107

Existent gum (solvent washed), mg/100 mL - 5 BS 4348 1P 131/77
Oxidation stability, min 240+ - 8S 2000 : Part 40 | 1P 40/74
Lead content, g/L - 0.013§ - ASTM D 3237-79l
Benzene content % {V/V) — 5 — ASTM D 2267-781l
*Reference in BS 4714 to the tables referred to in ISO/R 91 are to be read as the tables referred to in BS 6641 {1SO 91/1).
1See appendix A.
$For storage grade, 480 min (see 4.1.2).
§ EEC Directive 85/210/EEC provides for a transitional period before 1 April 1990 during which the lead content may be up to
0.020 g/L subject to additional marking requirements {see clauses 3 and 6).
[ The references are those given in EEC Directive 85/210/EEC. Pending the adoption of a corresponding European Standard the
ASTM method should be used. For ASTM D 3237 the result in g/US gallon should be converted to g/L using the relation
1 g/US gallon = 0.25 g/L.

Mixtures of any of the individual components defined 4 Requirements
in 3.3.1 are permitted but the total oxygen content in
the petrol shall not exceed 2.5 % {m/m) and the content

of any of the individual components given in table 2 shall 4.1 General requirements

not exceed the limiting requirements given in that table. 4.1.1 General. When tested by the methods given in table 1,
the petrol shall comply with the limiting requirements given
Table 2. Requirements for oxygenate components in that table.
o NOTE. Recommendations for Reid vapour pressure and percentage
Component Limit distillate evaporated at 70 °C for petrol delivered from bulk storage
- i . toservice stations during summer, winter and intermediate seasons
% (V/V), max. are given in appendix A.
*
Methanol . 3.0 . 4.1.2 Storage grade. Petrol which has to be stored for
Ethanolt 5.0 extended periods and for which the normal limiting require-
Isopropy! alcohol 5.0 me.r;t f_c:r oxiia;cion s;cability is not adequate, shall have an
) : oxidation stabilit in.
Tertiary butyl alcohol 7.0 . a, ity of not 'less thar} 480 min “.1 all other
e ) respects it shall comply with the limiting requirements
Ethers containing five 10.0 given in table 1.
or more carbon atoms ]
Other organic oxygenates 7.0 4.2 Grade designations and requirements for anti-knock
defined in 3.3.1% values

Petrol supplied to this standard shall be designated as either

+Stabilizi be added ‘Premium’ or ‘Regular’ depending on the limiting anti-
tabilizing agents may be added. knock values expressed as RON and MON.

+Acetone is not permitted except when present as a

by-product of the manufacture of certain oxygenate Doc u m e nts

compounds and then only up to 0.8 % (V/V).

*Stabilizing agents are essential.
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When determined by the methods referred to in BS 2638
and BS 2637 respectively the anti-knock values for each
grade expressed as RON and MON shall be not less than
the minimum values given in table 3 or the grade
concerned (see the note on testing in the foreword).

Table 3. Minimum anti-knock values
for grades of unleaded petrol

Grade designation RON MON
Premium 85.0 85.0
Regular 90.0 80.0

NOTE 1. The interpretation of single RON
and MON test results according to BS 4306
is described in 4.3,

NOTE 2. The details of procedure and equip-
ment for the determination of RON and MON
are given in ASTM D 2699-86 : IP 237/69
and ASTM D 2700-86 : IP 236/69 respec-
tively to which BS 2638* and BS 2637* refer.
EEC Directive 85/210/EEC refers for the
determination of octane ratings to the 1977
editions of 1SO 5163 and 1SO 5164, which
themselves refer to undated editions of the
ASTM methods, BS 4040, BS 2638* and
BS 2637* refer to dated editions of the

- ASTM standards.

4.3 Interpretation of single RON and MON test results:
testing margin at the recipient

A recipient who has no other source of information on
the true value of a characteristic than a single result shall
consider that the product fails the specification limit,
with 95 % confidence, only if the result X is such that:

0.84R

X< A -
N/

where

R is the reproducibility of the test method given in
tables 4 and 5;

A is the minimum RON or MON for the grade.

NOTE. Reproducibility is a quantitative expression of the random
error associated with operators working in different laboratories,
each obtaining a single result on a portion of the same sample. It is
the difference between two such single and independent results
that would be exceeded in the long run in only one case in twenty
in the normal and correct operation of the test method. This is
known as the 95 % probability level.

Extensive data obtained from consumer and producer laboratories
over a number of years for many samples of conventional petrols
have shown that the reproducibility of fuel ratings between
laboratories varies with octane number level,

'BSI BSx7070 &b - lb246LT 0191921 2 -

Table 4. Reproducibility of
RON test method

RON Reproducibility, R

90 0.7

91 0.7

92 0.7

93 0.6

94 0.6

95 0.6

96 0.6

97 0.6

98 0.7 .

99 0.7 .
100 0.7

NOTE, Table 4 has been calculated
from the reproducibility data
published in ASTM D 2699-86 :

IP 237/69, Section 18 and figure 3a.

Table 5. Reproducibility of
MON test method

MON Reproducibility, R

80 1.2
81 1.0
82 1.0
83 1.0
84 0.9

856 0.9 -
86 0.9 .
NOTE. Table 5 has been calculated
from the reproducibility data

published in ASTM D 2700-86 :
IP 236/69, Section 18 and figure 4a.

5 Precision and interpretation of test
results

Most of the methods of test given in table 1 contain a
statement of the precision, i.e. repeatability and repro-
ducibility, to be expected from them but, in cases of
dispute, the procedure described in BS 43086, which uses
precision data in the interpretation of test results, shall be
used.

*In due course revisions of BS 2637 and 2638 will refer to the 1986 revisions of the ASTM methods referred to in this standa@mments

published in the 1987 edition of ASTM Standards Vo! 05.04.
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