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FOREHORD

This Reéport is presented in. two volumes:

VOLUME I contains a discussion of the various Standards and 1tens
of legislation, and a summary of the mdin parameters in
tabular form. '

VOLUME II is a reference volume contalnnng complete copies of the
actual standards referred to in Volume I
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SUMMARY
Background

The quality and composition of petroleum products are usually
determined nnd supervised by the petroleum industry itself in relation to

the needs of the consumer, There is very little government reguldtion or

- supervision except for those substances (eg lead and sulphur) which cause

atmospheric pollution.

The Energy Division commissioned AMDEL to assemble as iuch informdtion
as possible on legislation, standavds and specifications for a range of
petroleun products to provide a data bank oh ‘the petroleun industries
activites and products,

Objectives
The aims of this Project were: :
1. To review existing stundards for petroleum products.
2. To determine, whete possible; to what extent Australian
States and other countries have legislation controlling
the standards of petroieun products.,

3¢ To dssemble Australian industry specifications and/or
typical analyses o 4 company by company basis for a
specified range of petroleun products,

Sumnary of the Investigation

A review of the national standards which apply in this USA;‘UK'and
Australia has been carried out fop petrol, LPG and various diesol and fuel
oils, These standards specify oiily d number of essential properties of
the product and do not attempt to give 4 complete specification. ‘i aournt
of detail piven varies from cotntiy to country and from one product to the
next: One of the simplest standasds is the Australian one for petrol. fThis
&éf&ﬁéé7reiatiVély few properties and gives no composition details at aiil,

The US anid UK standards ave reasonably similar for most products.

The Australian standards ustially follow alotig the same 1ines but generally
give fowor details, In the case of dissel and fuel oils there ig ne

Australian standard at #l1. Production is nominally gedred to comply with

the relevant US or UK standard with some miner variations to suit

© Australion climitic conditions.
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Most of the legislation which could be found relating to specifi-
cations for petroleum products referred to those ¢lements in the fuels
which can cause 4tmospheric pollution. This referred mainly to lead,
but some reference was also made to sulphur in fuel oils. In Europe,
some countries also have legislation governing octane ratings. The EEC
issues directives to its member countries on various aspects of fuel
specifications. It has set a maximm content for lead in petrol, but
some of the member countries impose even lower limits within their own
boundaries. In Australia, lead levels are controlled by State legis-
lation which varies from State to State. |

All the oil refining companies ift Australia were approached with
a view to obtaining specifications for their products. Full specifi-
cations were obtained for all Ampol products dnd for Bass Strait LPG.

“lypical properties for the various products were supplied by Caltex, but

other companies declined to give any information.
Conclugions
1. In general in the USA, Burope and Australia there dare no legislative
controls on the specifications for petroleum products other than those
relating to the lead content of petrol. The only other legislation
found was in Burope governing the octane rating of petrol and the
sulphur level in automotivediesel oil and some fuel oils.
2, National standavds for specified products are very similar in the
USA and the UK. Australian standards are largely based on the
other two. For diesel and fuel oils no Australian standard has been
formulated, Ingtead; the Jndustry follows thc relevant overseas
standards. ‘
3 Although the oil refining industry may be considered to be self-
regulating in many tespects; it is essentially reguldted by
the demands of its major customers. Large manufacturers aiid
~ consumer's ranging from the car industry to major users of fuel
oils require vonstant product quality for satisfactory operation.
Feed back from such groups probably repulates product quality
note effectively than government legisiation,
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1.  INTRODUCTION

The petroleum refining industry produces a largo range of fuels ‘
which are essential to the current way of lifc in industrialised countries,
The more important, high-volume products sold direct to individial
consumers are petrol, diesel/distillate, liquefied retroleun gas, and
a range of fuel oils.

Although these products are of such importance in the communi.ty,
there appears to be very little govermment legislation to control the
quality and composition of these fuels. The most noteable exception to
this is the recent spatc of legislation throughout the world to Iimit
the lead content of petrol. Quality control is normally supervised by
the industry itself. |

In view of this and of the queries often received from some sections
of the community, the Department of Mines and Energy commirsioned AMDEL
to review the existing standards for petroleun fuels production, the extent
to which those standards are governed by legislation, and industry practice
in relation to the standards. |

The Report is preserted in two volumes:

VOLUME I = contains a discussion of the various standards
~ and items of legislation, and a sumnary of the
-main parametors in tabular form.
VOLUME II = is a vefererice voltse containing complete copies
of the actual standards referred to in Volume T.
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2. PRODUCT REVIENS

2.1 Preamble

When reviewing standards which apply in any industry today, it
is interesting to consider the general procedure by which these standards
have been developed. When a product such as & petroleum fuel is produced
by several companies, it quickly becomes evident that it is almost impossible
to design engines or butners to run efficiently on a fuel which varics signi-
ficantly in quality and composition from one producer to the next. In some
cases, there drc important safcty aspects which also have to be considered.
As a result, certain basic, essential qualities of the fuel are
standardised by general agreement among producer companics. In some cases
the Government has even requested that a certain standard be established.
This procedure is usually organised by the Standards Association of the
particular country by calling together senior technical representatives
of all interested parties. 'The relevant standard then provides the basis
for the production of a uniform product and the design of equipment which cun
be operated using the product From any of the producer companies. Thus,
although the standard itself is not a legal document, it is clearly in -
the interest of each producer to conform to the requirements of the standard,

The Standards Associntion comnittee does of course take dccount of

“existing legislation when rommulating a standerd, and is quick to respond

to any legislative change,eg Dart IT of the Australian Standaxd for Petrol
for Motor Velidcles (AS 1876) was published in 1984 to cover the new

urileaded petrol which will scon be relensed onto the Australian market., In
like manner, when the quality of a fuel is controlled by legislation; the
regulations usually state that the quiality will confonn to the requirements
as set out in the relevant standard, rather than speclfy another set of
conditions. 1In this way there is considerable interaction between govermment
and industry, |

A standard may also obtain legal status when it is used as the basis

- for a supply coritract, or when d company advertises that its products con-

form to a petroleun $tandard,

Because petroleum fuels dre traded internutionally it is convenient,
and in some cases essential, to have similar standavds in each counttry. As
a resulty Austiulian standards ave often based on American (ASTM) and British
standards, and in some cases, the overseds standard is used directiy, Accord-
ingly, standards from these three countries are reviewed in this report.
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Even though theie is an overall desire for standardisation, thore
are two complicating factors in the petroleum industry. TFirstly each
crude oil has its own peculiar blend of compounds which is reflected in
the product mix that can be obtained from a refinery and in the quality
of some of those products, Secondly, the volatili ty of petrol is altered
to suit climatic conditions. As a result, rather different petrols may
be on sale at any given time in various parts of a country if average
prevailing temperatures differ significantly., These two factors do at
times lead to a lack of uniformity in products on the markoet.

2.2 Petrol

2:2:1 National Standards

The following standards apply to petrol in the USA, UK and
Australia. The complete documents are included in Volume IT of this report.

ASTM D 439 (1983)

M

Automotive gasoline

BSS 4040 (14978) = Petrol (gasoline) for motor vehicles
AS 1876 < Petrol (gasoling for motor vehicles
(1982) = Part 1 « Leaded petrol
(1984) < Part 2 - Unleaded petrol
ASTM D 439
| The ASTM standard recognises the need to produce a wide range of
petrols and provides for five classes of volatility for vach of these
octane ratings: It then provides a table coitaining a comprehensive

' set of recomendations for the volatility clask to be used in each State

on & motth-by-month busis. | R |
The specifications for the five classes of petrol are listed 4in
Table I, while the anti-knock vequirements (octans ratings) are listed in

ASTM standards for other petroleum products refer to their use in
formulating specifications for purchdasing contiacts and also make referefice
to government regulations. The petrol standard, however, makes no such |
vefererices. Tiils sugposts that there are no govermment regulations because
of the complexity of petrol vomposition and sp&cific&timm ‘

The following statefient is included in the standard:
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"This specification is not a complete definition of pusolin. It
deseribes various characteristics of gasoline used in a wide range
of operating conditions. It doecs not necessarily include all
types of gasolines satisfactory for automotive vehicles, nor
necessarily exclude gusolines that may give unsatisfactory perfor-
mance in certuin operating conditions.!
B8 4040 |

The British Standard also defines its petrols by a range of dis-
tillation figures, but does not provide for different volatility classes.
The composition of petrol is left wide open by stating simply that petrol
shall consist cssentially of volatile hydrocarbons topether with additives
as required. Tt shall not contain any water or any visible suspended

Other criteria for sulphur and lead contents, copper corrosioin,
existent gum and oxidation stability arc also stated, and these are almost

identical to those in the American Standard. fThe specifications are

listed in Table 2, dnd the anti-knock requiremerts are lised in Table 3.

The Australian Standard is similar to BS 4040, but is somewhat
gimpler in that it does not specify any distillation figures. The same
general statement as used in BS 4040 is used with reference to the com-
position of petyol., The mujor changes in Part z‘deaiing‘wifh unleaded
petrol involve the lowering of the lead and sulphur contents, the virtual
elimination of phosphotus compounds, and the introduction of MON s well
as RON values to define anti-knock requirements. Thé‘specificﬁtibns and
anti-knock requirements are listed in Tables 2 and 3 vespectively.

2.2.2 Legislution

As explained in the previous section, there appears to be no
lepislation in the USA dealing with petrol properties. However, there
are regulations goverting the levels of lead and phosphorus in both
leaded and urleaded petrol. These regulations appear to be promulgated
by the Bnvironmental Protection Agency (BPA) rather than enacted through
parliametitary legislation. e limits for lead and phosphorus are given
in Table 1, but the BPA intends to reduce the lead limit in leaded
petrol £rom 1.1 g/1 to 0.1 g/1 in 1986, |
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The EPA also has the responsibility for approving any new additions

TABLE

to petrol, such as fuel extenders or octane

boosters.,

(AST™ D439)

¢ REQUIREMENTS FOR PETROL

The EPA has to be
satisfied that the addition has no cffect on automobile parts or performance,
or on the environment. Accordingly, oxtensive test programmes are required.

| Oxidatibn stability, min

240

Volatility Class A B C D B
Distillation: # |
Temperature °C for 10% max 70 65 60 55 50
Temperature °C for 50% min 77 77 77 77 77
Temperature °C for 50% mux 121 118 116 113 110
Temperdture °C for 90% max 190 190 185 185 185
End point, °C, mix | 225 225 225 225 225
Residue %, max 2 2 2 2 2
Vapour/Liquid ratio: *
Test temperature °C 60 56 51 47 41
V/L; mas 20 20 20 20 20
Reid vapour pressure; kPa; mux 62 69 79 93 103
Lead content, max!
- leaded, g/l 1.1 1.1 L. 1.1 1
- unleaded, mg/1t 13 13 13 13 13
- Phosphorus, imdx, mg/1 1.5 1.3 1.3 1.3 1.5
Copper Strip corrosion, max RSN o . T-1-J S 5
Bxistent gui, mg/100 ml, fiax 5 5 5 5 5
Sulphuty %; max |
- leaded 0.15 0.5 0.15 0.15 0:15
S0 240 240 240

% At 101,35 kpa

¥ The intentional addition of lead compourids 18 not permitted,
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TABLE 2 : REQUIREMENTS FOR PETROL (BS 4040 and AS 1876)

‘ . AS 1876
BS 4040 Leaded Unleaded
Distillation:
Bvaporated at 70°C, % (v/v) min 10
max 45
100°C, % (v/v) min 36
‘ max 70
180°C, % (v/v) min 90
Final boiling point °C 220
Residue, & (v/v) 2
Colour ‘ - (see below) Yellow
Copper corrosion; 3 h at 50 °C  Clags 1 Class 1 Class 1
Sulphur content, % (m/m) 0.2 0.2 max 0.1 max
- Bxistent gum, mg/100 ml 5 4 max 4 fhex
Oxidation stability 240 240 240
Lead content at 15°C 0.05 g/lmin* 13 mg/1
0.40 g/1 max
‘Phospliorus content, mg/l - . 1.3

* - F' ¥ 4 4 * . & 4 q & . & =3 ‘ covu ¥ \vn\‘ < |
It las been found necessary to introduce a minimiim limit for lead content
to protect certain engines from valve seat fecession.

¥ As permitted by government legislation

Colotir Coding of leaded petrol in Australial

RN - Golour
89 Yellow
92 Putple
97 Red
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TABLE 3 ¢ PETROL OCTANE RATINGS
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Grade RON MON (RON + MON) /2
la  ASTM D 439 (leaded)
. " - 92 min
- - « 89 min
- - “ 87 1iin
b ASTM D 439 (unlcaded)
- ~ - 90 min
= 5 87 fin
& - - 85 min
2 BS_4040
5 star 100 min 86 min -
4 star 97 min 86 min =
3 star 94 min 82 miin -
2 star 90 miin 80 min .
3a - AS 1876 (leaded)
Premitm 97 noniinal - -
. 92 rominal =~ - .
Standard 89 nomindal - -
3b. AS 1876 (unleaded)
91 min .

&

1 95 max

82 miin




For example, in 1979 the EPA granted permission for the use of up to 7%
methyl-tertiary-butyl-cther (MIBE) in gasoline as an octanc booster.
This followed tests on 12 vehicles over 120,000 miles du11ng an 8-month
period using petrols containing up to 15% MIBE.

Burope

In Burope there is an interesting mixture of industry standards,

legislation and EEC directives. In fact, it appears that some countries

enact legislation to give legal status to EEC directives. The effect of
EEC dircctives is illustrated by the following statements which appear
in BS 4040. '
i"he fucls covered by this standard are suitable for use
in engines designed to comply with Regulations ECE 15
Amendments 01 and 02 of the Economic Commission for
Europe (ECE) of the United Nations, and with Directives
70/220/BEC, 74/290/LEC and 77/102/EEC of the Buropean
Eeonomic Conmuity (ERG), as covered by the Road UK
Praffic Act 1972 Sec.40(1) and (3) and the Motor Vehicle
(Construction and Use) chulatmns 1973, as amended."

"In view of the agreement re cached within the mropcan
Biconomic Comunity in Directive 78/611/BEC to restrict
the maximui lead content of all petrol sold within the
comunity to 0.40 g/1 from 1 January 1981, provision
fits been made to reduce the cortesponding limit in this
standard £rom that date."

Table 4 presents a sumnary of octane ratings and maximum lead
contenits in petrols sold in Burope and shows which countries rely on
industry standards and which have legal requirements: All member
countries of the BEC adhere to the 0.40 g/l maximum for lead, but it
is ifiteresting to note that some countries have imposed a more stringent

limit of 0,15 g/1, 'The lead limits imposed by some other countries are
~listed in Table 5. \ ‘

Augtralia

There is no Commonwealth legislation in Austrdlia dealing with
petrol quality. 'This 'responsibliity lms apparmtiy been delegated to
the individual States.

000015
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TABLE 4 ¢ LEBAD LIMITS AND OCTANE RATINGS OF EUROPL/\N PETROL *
g g s R g g oo ek g ogeed s i oyl s S go R god R m i B gy A S e B Sl SRR R W ﬂ::ﬁ::l:;;:a&.ﬁm
Premium grade ‘ Regular grade %
1 \DNg Tea— e B e changes
RON vx content RON MON content aftclzgsgan.l,
min)  (min)  (g/lmax) (min)  (min)  (g/1max)
Austria 98.0 187.0 0,15 - 88.0 179.0 0.15
Belgium/ , A . Lead levels in
Luxcmborg 08.0 188.0 0.40 91.0 +8L.0 0.40 Belgiun to be
reduced to 0.15
g/1by Jan1,1987
Dermark * 08.0 87.0 0.40 92.0 81.0 0.15 Premium lead
‘ level to b
reduced to 0.15
_ ‘ L g/l in July 1984
Fragice 9740 +87.0 0.40 90.0 30.0 040
West Germany 97.4 87.2 0.15  91.0 82,0 0.15 Covt.discussions
with respect to
introduction of
unleaded gasoline
by Jai, 1, 1986
Greece 96.0 . 0.40 90.0 - 0.4 Lead reduced to
‘ -~ 0,15 g/1 inAttica
area offective
June 1, 1983
Ireland§ 97.4 86.5 0.40  90.0 82,0 0.40
Netherlands 98,0 88,0 - 0.40 91,0 81,0 0.40 Lead Level to
‘ o . bcjrcﬂyccg to
0.15 g/l by
October 1986
Norivay 98,0 87,0 0,15  95.0 85,0 U.18
Spaif 4960 84.0 0.60 - 90.0  78.0 0.48 Probable re-
‘ . duction to 0.4
g/l following
EEC entry in’
1985-86. Possible
increase i prems
| it to 97 RON un
Swedett 98,0 870 0.5 920 850 0.5 der discussion.
Switzerland 98,0 88.0 0,15  90.0 810 0.5
UK 97.0  487.0  0.40 90,0 481.0 0.0 Lead level to be

rcducéd ty 0.15
g/i by Jar. 1,

T

¥ Specification us of Jan, 1 1ggds where Sﬁﬁdlil sutiong are minimum legal
réquxrements industry specifications are typically 0.6 RON (U.8 MON)
~higher to aliﬁw for tost reproducibility

+ Mypical industry specifications only

E Industry gpbmificaticn
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TABLE 5 : LEAD LIMITS IN SOME OTHER COUNTRIES
Country - gPb/ Effective  Status Regulating Regulating
litre Date Body Instrument
New Zealdnd 0.84 1967 Advisory Petroleum Commercial
: Industry Practice
0.45 1985/86  Advisory Dept. of Recommeri=
(Estimated) Heal th dation of
Clean Air
Cotincil
Japan 0.31 July 1971 Advisory Council for  Industrial
‘ SR ‘ Transport  Standardis-
Technics and  ation Law
Industrial = Japanese
Structure Industrial
Council Standard
to Japanese  amended
: N ‘ Covertment)  July 1970
0.02 Feb. 1975 Advisory
Republic of 0.836 Current Advisory Representa-  SABS 229
South Africa tive Supplier/ (per
_ Congtiner current
Technical revision)
Committee -
with S.African
Buteau of
Standards
Canada 0.77 Jan. 1976 Legal Department  Sec.22; Clean
o ‘ | ‘ of Alr Act,
Environmient — Canada Gdzette
Pt IT, Vol 108
No. 15, 14/8/74
- NOTE:

No restrictions, other than commercial limits pply in Bastern Burope (incl.

B.Gemmany) y South America, the Middie Bast,

SOURCE:  Australian Institute of Petroleum

Afvica and Agia.
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As u result, even the limits for lead content vary from State to State.

The maximun effectivencss of load alkyl addition is obtained at an equiva-
lent lead concentration of 0.84 g/l. The figure was adopted as industry
practice Australia wide in 1967, and some Statesstill use this figure.
However, other States have legislated to reduce the load content to varying
degrccs as detailed in Table 6.  Unlcaded petrol was introduced throughout

Australia in July 1985, but loadcd prenmium grade petrol w1ll bc available
uatil close to the end of this century,

Enquiries have been made in all States regarding the existence of
any legislation dealing with petrol quality. There appears to be to ‘
legislation other than that dealing with lead levels.

2.2:3 Industry Practice

In Australia there is no standard specification for petrol, but
each company hus its owr sct of specifications: These are usually expressed
in terms of maximum or minimum values {er each property. The typical
composition of the peti*ol is normally well within the specified 1imits,
and hence both the specification and the typical propertics are needed
to define the product fuilya

'mcou<nmmmcsmwuwcnncvﬁmmcswAM1mrpMmdiu)MVQ‘
interstate transport costs. For example, Mobil sells to all other comparnics
in South Australia and buys in return a similar smount in Brisbune, Sydney
and Pertlt where it has no refinery, This cnsures that there is a large
degree of similarity in the products of all companies but it does not provent
each company addin'g its own special additives to the petrol.

The volatility of the petrol is varied throughout the yoar by produe»
ing three different blends, viz, swmer; winter and intermediate. However,
the variations in volatility are not nearly as important liere as they are
in Europe and North America where the winters are much more severe.

Changes in the RON value of petrolare poverned by 4 balance of the

demands of the motor car industry dnd the cost of production, not by Government

regulation. In August 1968, the RON for premivin grade petrol rose from
97 to 98. 'This consumed & large amount of extra crude 6il to raise the
octane rating in this manner; but this was scceptable in 1968, In August
1979, after vapid increases: in oil prices for a number of years; the RON
was reduced back to 97 to reduce the quantity of oil used.

The oil compmucg thfdughout Australia were contacted ami asked fcr
thelr specifications for petrel and a number of ofher produc’est Replies
were received as follows:
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TABLE 6 : LBAD LIMITS IN AUSTRALIAN STATES*
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- State - Date Lead, g/l
Queensland | - 0.84
NS

(Sydney,Wollongong/Newcastle only) — 1/1/75 0.64
1/1/77 0.45
1/1/80 0.40
NSW-Other = 0.84
Victoria , - 1/10/75 0.60
| 1/1/77 0.50
1/1/79 0.45
1/1/83 0.30
South Australia 1/1/84 C.65
Western Australia ‘ - 0.84
Tasmania | 1/2/76 0.64
: 171777 0.50
1/1/79 0.45

Source: Australian Institute of Potroletm

# {nleaded petrol; as specified in AS 1876, Part 2 (1984), was

introduded throtghout Australia on 1 July 1985.  However,
~leaded premium grade petrol will remdin available uum
applommatcly the turn of the century:
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- Ampol Refineries Limited sent full product specifications
for every product produced in their Brisbane refinery.
These are reproduced in full in Appendix A.

- Caltex Oil (Australia) Pty Limited replied on behalf of
Australian Oil Refining Co Limited and provided typical
properties only for petrol, automotive diesel oil and
fuel oil. These are listed in Appendix B.

-~ Mobil Oil Australia Limited declined to provide any
information from its head office, but distillation
figures for petrol were supplied from the Adelaide
office and these are listed in Appendix C.

- BP Refinery Pty Limited and Shell Refining (Aust) Pty
Limited also declined to provide sny 1n£ormat10n.

- The Oil and Gas Division of the BHP Co limited was
contacted in relction to LPG only: A full specifi-
cition was provided and is rep-roduced in Appendix D.

There is insufficient information in Appendices Ay B and C

to ehable a comparlaon to be made of the petrol quality from different
cofipanies as there is a mixture of specifications and typical properties.

2.3 Liguefie” Petrolowr Gds

2.%.1  National Standards

The iollonnq standdrds apply to LPG in 1he USA, UK and Australma
'I'hu compiete documents are included in Volume II of this report,

ASTM  D1835 (1982 « Liquified Petroletsi Gases

BSS 4250 (1978) - Commercial Butane and Propane

In Australia, there is no Australian Standard covering these
substances. However, an equivalent document entitled "Liguetied Petrolettt
Gas Specifications and Test Methods" was produced by the Austialian
Liquefied Petroleum Gas Association (ALPGA) in 1962, with the latest reviswn |
being in 1873, Now that LPG is being used more commonly in motor velicles,
thie ALDGA and the Australian Institute of Petroleum Limited have issued an
Intstim Specification for Automotive LPG in February 19853»
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ASTM D1835

The ASTM standard recOghisc?; that LPG can have a very wide range of
compos:n.tlons depending on whother it is obtained from the processing of
natural gas and its assocaited qases and liquids, or as a by-product from
a conventional oil refinery. Standard specifications are given for commercial
The last one
differs from commercial propanc only in its propylenc and sulphur contents,
The detailed requirements are listed in Table 7.

propane, comercial butane, mixtures and special duty propanc.

TABLE 7 ¢ REQUIREMENTS FOR LPG (ASTM 1835)

i

Commarcial

Special-Duty

free water content .

Commercial - Commercial —  Co

Propane Butane PB Mixtures Propanc
Vapor pressure at 100°F 208 70 . 208
(37.8°C), mux, psig ‘ ‘
kPa 1430 485 - 1430
Voldtile residuc: -
evaporatcd temperature, =37 36 36 =37
95%, max. °P
OC "38.3 2;2 252 ‘3863
or
butane and hcaw.ox‘ 2.5 - - 2.5
idx, vel %
pentane and hewlex, - 2.0 2.0 -
fiax, vol %
Propylene content; - . - 5.0
max, vol &
Residual matterf
residue on evaporation’ 0.05 0.05 0.08 0,05
100 ml, ritx: m ‘ : :
oil stain observation pass pass pass pass -
Relative dehslty (spigr.) report report roport report
at 60/60%F (15.6/15.6%C) ‘
COl‘lelOﬁy C()ppet‘, Stmp; NOu 1 NO. 1 : NOI 1 Ncu 1
max, ‘
Sulfur, grains/100 ftdmax 15 15 15 10
at 60°r and 14,92 ;
peid nig/id (15, 6°C and 343 343 343 229
101, kpa)
Hydrogen sulfide content - = B - pass
Moisture content pasy “ - pags
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BS 4250
A summary of the main specifications 101atcd to QUﬁllty in the

British Standard are listed below:

1. General Requirements

Total Sulphur 0.02% (m/m) max.
Hydrogen sulphur 0.5 ppii (v/v) max.
Acetylernes 2 moles per cent rax.

2. Requirements for Commercial Butane

Description: Commercial butane shall be a lydrocarbon mixture
consisting predominantly of butanes and/or butylenes, It shall
not contain harmful quantities of toxic or hauseating substances
and shall be free from mechanically-entrdined water.

Mercaptan sulphur ©0.004% (m/im) max.

Volatility ‘ 95% (v/v) evdporation at 2.2°C
Vapour pressure 5,86 bar max. at 45°C

Dienes 10 moles per cent max.

3. Requirements for Commercial Propaiie

Description: Commercial propane shall be a hydrocarbon mixture
COn51sL1ng predominantly of propane aﬂd/or propylene. It shall
not contain hamful quantities of toxic or nauseating substances
and shall be free from mechanically-entrained water.

Mercaptan - sulphur 0.005% (m/m) max.
Cy hydrocarbons 5.0 moles per cent max,
© Ethylene 1.0 nioles per cent rax,
Cy and higher hydro- 10 moles per cent max.
carbong

Cs and higher hydro- 2 moles per cent max,
carbons .

Vapour pressure 17.6 bar max at 45°C

It can be seen from the above that the coiipositions of propane and

: butane can vary considerably. fhe major control is actually e vapour

pressure which in effect limits the amount of light hydrocarbons present.

ALDGA Specificutiots

In these specifications, LBG (both commercial and autonotive) ig
defitied as a material which is comprised predominatitly of any of the
following hydrovarbons or mixtures of all or any of them « propane,
propylene, butares or butylenes, The descriptions of tommercial propane
and butsne individually are the same as given in BS 4250,
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In contrast to the British-Standard, the ALDGA Specifications fotr
comercial LPG make little reference to composition with respect to other hydro-
carbons, but concentrate more on such properties as heating value and vapour
pressurc. As d result, there is considerable latitude allowed in the actual
composition of the product.

In the automotive LPG specifications, an upper limit of 0.5% has been
placed on the content of butadicnes which are belicved to be the major source of
deposits in vehicle fuel systems. There are no other limits on composition, but
the allowable vapour pressure range in effect limits the proportion of butane
that can be preseit.

~ The specifications for commercial and automotive LBG are listed in
Tables 7 and 8 respectively, '
2.3.2 ng}slation
| In South Australia, the Regulations under the Dangerous Substances Act

state that the quality of liqueficd petroleum gas shall conform to the requirements

of the ALPGA Specifications. The Regulations do nat attempt to qualify or
override the ALPGA Specifications in any way. |

No references were found to similar quality coiitrol legislation overseds,
although indices of overseas legislation arve not reéadily available.  ‘There do
appear to belmnnrfegulations which govetn the storage of LPG and the quality of the
cylinders in which it is sold, but these regulations are not the concern of this
report.
2.3.3 Industry Practice

According to advice veceived from the South Australian Gas Company (SAGASCO)

- South Australia obtains its supplies of LPG almost entirely from Port Botython,

except for the southern=regions (Mount Gambier, Naracoorte; etc) which obtdin
their supplies from Victorid, ‘ ‘ o
The Port Bonython LPG containg fio unsaturated hydrvocurbors.  The typical
composition is us follows » 98% propare, 0.5% butdane and 0.4% ethane.
 Prior to the opening of the ingtallation of Port Bdnythbn,‘most of the

- LPQ came from the PRA Refinery at Port Stanvdc and tontained 90 - 95% propane

with the remainder being butare, ethane and pentane., Supplies from Port Stanvac
to SAGASCO have been virtually discontinued. o o
The Victorian LPG supplied to the South-Bast tomies entively from Bass

Strait and its composition is similar to that from Port Boitython. Until a feyw
years ugo; the Victorian LPG cofitained a proportion of material frem the Shell
refinery at Corio. This contained a considerable percentage of propylene, and
thie biended matorial contained about 4% propylene, 'This fuel produced soot when
buriit and fence was an inferior fuel for motor velileles. With the incredsing

use of LPG in motor vehicles, this supply from the refinery has been discontinued,

¥
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S])ClelLdthI]S for LPG produced by the Ampolmfmory in Brisbane and by

BHP from Bass Strait were provided by those companies and are reproduced in
Appendices A and D respectively.

TABLE 8 ¢ AUSTRALIAN SPEGIFICATIONS FOR COMMERCIAL LPG

Property Propane Butane Mixtures
Volatile sulphur, g/m3 ' 0,34 max - 0.34 max 0.34 max
Heating value, Mi/kg 48,8 min 47.7 min 47.7 nidn
Vapourt pressure | ‘

at 40°C, kba 1530 max 520 max 1530  imax
Volatile residue

S dy *C % \ S +38 0 max 2 max 2 max.

by 4 (W) 2.6 max 2 max 2 ax

% a. The temperature at which 95% by volume of the product evaporates.
b, The content of heavier hydrocarbong by liquid volume
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AUSTRALIAN INTERIM SPEICIFICATION FOR AUTOMOTIVE LPG

Property

Spec¢£1cat10n valuc

Cor1051on Coppcr Strip
Dicnes, % vol.
Drynéss:

~(a)  if vapour pressure exceeds

1240 kba gauge at 40°C
(b)  other mixtures

Motor Octane Number (calculatcd)

Odour

Olefins; % vols
Residue on Bvaporation; mg/100 mL
Vapour Pressture € 40°C, kPa gauge

~ Volatile Residue:
95% evaporated temp. € 760 mn Hg; °C

Volatile Sulphar:
€@ 15°C, dry and 101,325 kpPa, mg/m?

eSS

No. 1 max.
0.5 max.

Pass

No entreined water

92 min.

Distinctive, unpleasdnt but non-
‘perqjstcnt down to- concentrations

in air of 1/5 lower limit of
flamability.

~ Report

2.0 max,
800-1530

2 fiax.

340 max.

t‘)F

[}
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2.4 Automotivc,Distillatcldnd FuolvOiis

2.4.1 National Standards

The following standards apply to these products in the USA and UK.
The complete documents are included in Volume II of this report. ‘

ASTM D396 (1980) - Tuel oils
ASTM D975 (1981) - Diesel fuel oils

BS 2869

(1983) - TFuel oils for oil engines and burners for
non-marine use.

There are no Australian Standards reldting to the quality of these
products.  Australian production essentially follows the specifications
as detailed in the above. standards,

ASTM D396

Seven different grades of fuel oil are SpPCLflcd in this standard,
A description of each of these oils is listed below:

NO § 1 et
‘NO ‘ 2 v
No. 4 =
(Light)
NO W 4 “
NO § 5 ) =
(Light)
(heavy)

Nds 6 B

A distillate oil dntended for vaporising pot-type
burners and other burners rLQUlTJng this gradc

of fuel. ‘

A distillate oil for general purpose heating for use
ini burfers iot requiring No, 1 fuel oil.,

An oil for burner installations not equipped with
preheating facilities.

As for No. 4 light. |

A residual type oil, Prehedting iay be vequired
depending on climate and equipmerit.

Preheating may be required for burning and, in cold

- climates, mdy be required for handling.

Preheating is required for burning and handling.

The properties specified for these products are listed in Table 9.

ASTM D975

Three grades of diesel fuel are specified as follows:
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A volatile distillate fuel oil for engines
requiring frequent speed and load changes.

No. 2-D - Adistillate fuel oil of lower volatility

No. 4 -D

¢lasses

for engines in industrial and heavy mobile
service,

A fuel oil for low and medium speed engines.

The properties of these oils are listed in Table 10.

BS 2869

The British Standard specific two grades of engine oil and seven
of burner oil as follows:

Engine Fuels:

Class Al - a distillate oil of high quality for use as
automotive diesel fuel.

Class A2 -~ a generdal purpose diesel fuel.

The properties of these oils are listed in Table 11.

Burnet Fuels:

Class ¢1) - distiiléte fuels of the kerosine type

€2} C1 for domestic heating
G2 for vaporising and atomising burners
Class D = distillate grade for atdmisihg burners in domestic
and industrial use. It cai be stored and used at
normdl ambieht temperatures.
Classes B residual fuels which may require prelicating for
to H combustion and handling,
Properties of these products are listed in Table 12.

N0Pagg
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TABLE 11: ASTM SPECIFICATIONS FOR DIESEL FUEL OILS (ASTM D975)

(etane No. , min

40

1-D 2-D 4-D
- Flash point, °C min 38 52 55
Water and sediment, % (v/v) max 0.05 0.05 0.50
Carbon residue on 10% residium,
% max 0.15 0.35 -
Ash, wt %, max 0.01 0.01 0,10
Distillation temperatures, °C
90% point min - 282 -
max 288 338 -
Viscosity! ‘
Kinematic, ¢St at 40°C
| min 1.3 1.9 5.5
‘ max, 2.4 4.1 24,0
Saybolt, sec. at 38°C
| min . 32.6 45.0
max 34.4 40,1 125.0
Sulphur, % max 0.50 0.50 2.0
Copper strip cortosion, mix No.3 No.3 -
40 - 30
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TABLE 12: BS SPECIFICATION TOR ENGINE FUELS  (BS 2869)

000030

Class Al A2
Viscosity, kinematic at 40°C, cSt
| | | min 1.50 1,50
max 5.00 5.50
Cetane number; min 50 4%
Carbon residue, Ramsbottom on 10% residue,

% (m/m), max. 0.20 0.20
Distillation, recovery at 350°C; % (v/v); min 85.0 85,0
Flash Point, closed, Pensky-Martens, °C, min - 56.0 56.0
Water Content, % (V/v), max ' 0.05 0.08
Sediment, % (m/m), max | 0.01 0.01
Ash, % (m/m), max : _ 0.01 0.01
Sulphur contefit, % (m/m); max 0.30 0.50
Copper corrosion tost, max - 1 1
Cold filter plugging point °C, max

Summer (March/September inclusive) 0 ‘0

-9

Winter (October/February inclusive) -9
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£ TABLE 13: BS SPECIFICATIONS FOR BURNER FUELS (BS 2869)
| Class c1 c2 D B F 6 N
:,:» Viscosity, kinematic, cSt
| at 40°C |
= min ‘ o - 1.00 1.50 . - - .
* fax . 2.00  5.50 - - -
i at 80°C, max - - - 13.50 35.00 85.0 130.0
L Carbon residue, Ramsbotton
i o‘l‘nll()'% residue, % (m/m) o
i Max. - “ 0.2 " - - -
v Distillation
£ ~ recovery at 200°C ‘
P % (v/v) min 15,0 15.0 - - - “ .
| recovery at 200°C | | ‘ ‘
s % (v/v) max 60.00 - - - - - -
my © recovery at 350°C , '
i % (v/v) nin « < 85,0 - - * “
. final boiling point, °C max 280 300 . - - - .
Flash point, closed, Abel o :
= °Cy; min ‘ 43.0 38.0 - s « i "
e Flash poifit, closed; Pensky- | o |
Muttens, °C, min ‘ - - 56.0 66.0 = 66.0 66.0 66.0
e vater content; $ (v/v), fax « ~ 0,05 0.5 0.75 1.0 1.0
' Sediment, § (n/m) max - - 001 0.5 0.25 0.25 0.25
"t Ashy % Gn/m) maxo , “ 0,01 0.5 0.15 0.20 0.20
> Sulphur content, % (n/m), ax 0.04 0.20 0.50  3.50 3.50 4.00 4,00
" Copper corrosion test, max No.1 “No.l Noul = . - -
v Cold filter plugging point °C Max,
- Stmmer (March/Sept. inel) . 0 - " i« «
i Wititer (Oct./Feb, inel) T Dt T T SR R T ]
Smoke point, mi, min 3% 20 5 « a
tr Char value, ng/kg, max o 200 - T R
[ofn ’
sk
&~}
i
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2.4.2 - legislation

No reference has been found either in Australia or overseas to
legislation which regulates the overall composition and quality of distillate
and fuel oils, although individual items such as sulphur content are regulated
in some cases.

The ASTM Standards include the following statement:

”Nothing in this spécificatiOn shall preclude observation

of faderal, state or local regulations which may be more

restrictive.” ‘

The regulations referred to would noimally relate cither to
sulphur content or to safety aspects of storage and handling. Some local
areasmay require a higher flash point for some products for safety reasons
and this will alter the overall product specificution.

In the UK, the sulphur limit 1s regulated for Class Al; A2 and D
fuels, 'The limits were set in accordance with the legislative requirenents
of the Council Directive 75/716/BEC of the Furopean Economic Community on

the approximation of the laws of Member States relating to the sulphur

conitent of cortain liquid fuels as embodied in Statutory Instrument 1976
No. 1988 Public Health - The Motor Fuel (Sulphur Content of Gas 0il) and
Statutory Instriment 1976 No. 1989 Public Health - The 0il Fuel (Sulphur
Content of Gas 0il).

This general approuch to legislation is similar to that for petrol

where the mijor legislative controls apply to those elements which cause

atmospheric pollution. 'fhe overall composition and quality control is

Cusnally left in the hands of industry.

2.4.3 Industry Practice

InAustralia, distillate and fuel oils dre manufactured to meot,
in general, the requirenments of the ASTM and British Standards. However,
the products are made for Australian conditions and do not necessurily meet
the ASTM and British Standard Specifications exactly. The following products
are manufactured: | | N
1, Lighting Kervosene - u highly refined straight distillation
product having excellent burning characteristics, 1t is
-mostly used in domestic heaters; lamps and refrigera: ars.
It can be used in some industrial heaters.
Zv Heating Oil - a straight distillation product which is
- clean burnitig, transparent, free-flowing and Iiquid at
very low temperatures. It is used mainly in domestic
$pace=heating appliances and in small industrial equipment.
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3. Automotive Distillate - a product similar to heating oil-
but with a slightly higher viscosity. It is used in
fully automatic domestic central heating systems and in
high-speed diesel engines.

4. Industrial Diesel Fuel - a heavier grade of fuel which is
free-flowing and does not require pre-heating., It is used
in commercial heating installations, many industrial and
metallurgical furnaces, small boiler plants, and slow and
medium speed diesel engines.

5. Puriace Fuel = mainly aheavy residual from distillation of
crude oil. It is manUfactufed in two grades - high and low
sulphur -~ depending on envirormental or customer réquife~\
ments, It is used mostly in steam generating plants; large
industrial furnaces and brick kilng. |

The general properties of these fucls and the overseas standards

to which they approximate are listed in Table 13. ‘'ypical physical pro-
perties of a wide range of petroleum products manufactured in Australia
are listed in Table 14.

As indicated in a previous section, the oil companies throughout

~ Australia were approached for information on thelr specifications. Full

specifications of a range of products praduced by Apol are reproduced in
Appendix A, while typical properties for Caltex fuel oil and automotive
diesel oil are listed in Appendix B.
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TABLE 14 :  DPROPERTIES OF AUSTRALIAN FUEL OILS

Lighting Heating Automotive Diesel _Jurnace Fuel
Kerosine 0il  Distillate Fuel HMigh'§ " Low §
Flash point, °C 4,8 61 min 61 min 61 min 61 min 61 min
~ Density, kg/l 0.79  0.82 0.84 0.855  0.98  0.90
Sulphur, wt % 0.03 0.1 0.4 0.5 3.0 1.0
Energry, Mi/kg 46.4 46.0 45.7 45.5 42.9 44.5
MJ/1 36.7 37.7 38.4 38.9 42.0 40.1
Equivalent
Specification o ]
ASTM D 396 - Mool No. 2 No. 4 No. 5
ASTM D 975 - - No. 2-D No: 4-D
BS 2869 - - AL & D Bl §D F

Source & Australian Institute of Petroleun
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3. CONCLUSIONS

In general, in the USA, Burope and Australia there are no legislative
controls on the specifications for petroleum products other than
those relating to the lead content of petrol. The only other
legislation found was in Burope governing the octane rating of
petrol and the sulphur level in automatic diesel oil and some

fuel oils. ‘ ‘

National standards for specified products are very similar in the
USA and the UK. Australian standards arc largely based on the

other two. Por diesel and fuel oils no Australian standard has

been formulated. Instead; the industry follows the relevant
overseas standards.

Although the oil refining industry may be considered to be self-
regulating in many respects, it is cssentially regulated by the
demands of its major customers. Large manufacturers and consumers
ranging from the car industry to major users of fuel oils require
costant product quality for satisfactory operation. Ieed back

from such groups probably reguldtes product quality mote effectively
than goverhment legislation.
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APPENDIX A

AMPOL PRODUCT SPECIFICATIONS
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PREMIUM GASOLINE
Method Test Specification

Visial Colour (1) Red

ASTM D130 Corrosion, Copper Strip, 1 Max
3 hrs at 50°C

ASTM D1298 Density at 15°C Report

ASTM D86 Distillation Summer (2) Intermed. (3)Wiiter (4)
10% Evaporated ; Mix°C 60 60 57
30% Bvaporated, Min°C  (5) 69 66 63
50% Bvaporated Max°C 115 110 110
90% Bvdporated, Max°C 180 180 180
Final BoilingPoint, Max°C 228 228 228
Residue, Voluie % Max 2 2 2

IP 30 Doctor Test (6) Negative

ASTM D381 Gurt; Existent; mg/1 40 Max

ASTM D626 (7) Lead Content, gbb/1 0,836 Max

ASTM D2699 Octarie Number; Research — 47.0 Min (8

ASTM D525 Oxidation, Stability ~

: Minttes 240 Min

ASTM D323 Reid Vapour Pressure, , ) -
kPa (5) Max 65.5 72.5 80.0

ASTM D2533 36:1 V/L; Temperature,

°C (5) (9) Report

LEffective Datet 1 October 1984
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NOTES:

(1)

@

(3)

(4)

(5)

r6)

000

Red is defined as: at least equivalent on visual inspection to a
3.0 mg/1 solution of Mortons Automate Red B in iso octane.
Summer: for delivery to the respective regions between these dates:-
Brisbane ¢ October 16 to February 29
North of Brisbane ¢ September 16 to March 31
Intermediate: for delivery to the respective regions between these
dated:-

Brisbane ¢ March 1 to April 15
: ¢ September 1 to October 15
North of Brisbanc ¢ April 1 to September 15

Winter: for delivery to Brisbane only between these dates:-

April 16 to August 31
Alternatively these specification points may be waived providing that
the Critical 36:1 V/L Ratio minimum limits ave met for the delivery
period. However, 30% Evaporated and RVP vesults are to Be recorded.
The Critical Monthily Values for 36:1 V/L ratio are attached.

Alternatively, a maximun value of 15 yg/g S Mercaptan Sulphur by

- ASTM D3227 shall apply.

(7
(8

9

Alternatively, an X<ray fluorescent test method may be used;
A ‘v‘dimné Weighted monithly average of 97.0 minimum ghall apply. No
individual batch shall be less than 96.8.
Alternatively the equation ‘
T, °C 3611 VL = 4.3 4 0454, - 0.31 RYP

may be used.

i~
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0000490
CRITICAL 36:1 V/L LIMITS °C MINIMUM
Brisbane Northern Region
January 58.5 59.0
February 58.5 59.0
March 56.5 59.0
April 56.0 57.0
May 52.0 55.0
June 51.0 55.0
- July 51.0 55.0
August 51.0 55.0
September 55.5 57.5
Cctober 55.5 59,0
November 58.0 59.0
December 58.0 59,0
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00004;
REGULAR  GASOLINE
Method Test Specification
Visual Colour (1) Yellow
ASTM D130 Corrosion, Copper Strip, 1 Max
‘ 3 hrs at 50°C

ASTM D1298 Density at 15°C Report

ASTM D86 Distillation Sunmer (2) Interwicd. (3)Winter (4)
10% Evaporated, Max°C 60 60 57
30% Evaporated, Min°C  (5) 69 66 63
- 50% Evaporated; Mix°C 115 110 110
904 Evaporated, Max°C 180 180 180
Final BoilingPoint, Max°C 228 228 228
Résidue, Volume % Max 2 2 2

IP 30 Doctor Test (6) ~ Negative

ASTM D381 Gum, Existent, mg " A0 Max.

ASTM D626 (7) Lead Content, gPb/1 0.836 Max )

ASTM D2699 Octane Number, Research — 89.0 Min (8]}

ASTM D525 Oxidation, Stability

o Minutes 240 Min

ASTM D323 Reid Vapour Pressure, e ‘
kPa (5) Max 65,5 72.5 | 80.0

ASTM D2533 3611 V/L, Temperature,
G (5) (9) ‘ Report

Effective Date: 1 October 1984
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NOTES:

(1)

(2)

(3)

(4)

(5)

(6)

(7)
()

5

00004

Yellow is defined as: at least cquivalent on visual inspection to 1.8 ng/1

of Williams' Yellow DEA or Waxoline Yellow EDS in iso octane.

Summex: for delivery to the respective regions between these dates;-

Brisbane ¢ October 16 to February 29
North of Brisbane : September 16 to March 31

Intermediate: for delivery to the respective regions between these
dated:« |

Brisbane : ! March 1 to April 15
. ¢ September 1 to October 15
North of Brisbane ¢ April 1 to September 15

Winter: for delivery to Brisbanc only between these dates:-

‘Apfil 16 to August 31 |
Alternatively these specification points may be waived providing that
the Critical 36:1 V/L Ratio minimum limits are met for the delivery
period. However; 0% Evaporated and RVP results are to be recorded,
The Critical Monthily Values for 36:1 V/L ratio are attached.

‘Alternatively, a maximun value of 15 ug/g S Mercaptan Sulphur by

ASTM D3227 shall apply. o
Alternatively, an X-ray fluorescent test method may be used.
A voltime weighted monthly average of 89,0 minimum shall apply. No
individual batch shall be less than 88.8.
Alternatively the equation
Ty °C 3611 V/L = 49,3 + 04545, ~ 0,31 Rvp

may be used.

.
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CRITICAL 36:1 V/L LIMITS °C MINIMIM

000043

2 ALE

Brisbane Nortliern Region
January 58.5 59.0
February 58.5 59.0
March 56.5 59.0
April 56.0 57.0
May 52.0 55.0
June 51.0 55,0
July 51.0 55.0
August 51,0 55,0
Septefiber 55.5 5745
October 55.5 59.0
November 58.0 59.0
-December 58.0 59.0
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000044
PRODUCT SPECIFICATION
|  DROPANE L.P.G.
Method Test | Specification
Calculated from Calorific Valué, Gross, MJ/kg' 48.8 Min
Composition ‘ o
AL.P.G.A.
ASTM D1838 Corrosion, Copper Strip, 1 hr @ 40°C 1 Max
ASTM D1657 Density @ 15°C ~ Report
ASI{MLD[‘E%SAOI Dryness | pass (1)
| AS"IN D2163 Methane, Mole % | 0,25 Max
Odorant (2) (3) ‘
ASTM D2163 Olefing, Mole 4 Report (5)
AL:P.GA, Residue on Bvaporation, mg/l 20 Max
ASTM D2784 Sulphur, Total, pg/g 185 Max
~ ASTM D1267 Vapour Pressure, kPa @ 40°C | 1530 Max
ASTNL D1837 054 Volune Ivaporation, °C S38 Max (4)

NOTES: (1)  If ASTM D2713 is used to determine dryness, the product is to

be considered dry when the freeze timedis greater than 3 minutes

(2) Odorant shall be Ethyl Mercaptan, and shall be added in the

proportion of 12 mg odorant to cach litre of liquefied product.

(3)  ¢v.oapplicable to supplies to Porta-Gas
(#)  This requirment shall be waived when the butanes and licavier
conteiit = ASTM D2163 - is less than 2.5 mole .

{5) Supplies to Porta Gas shall have a propylene content - ASTN D1263 -

- of l¢ss thdan 40 mole §.
(6) If total olefins are greater than 20%, endovse the certificate

that tl

e product is off specification for automotive LPG.

BEFECTIVE DATE: 1 October 1983
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1y PRODUCT SPECIFICATION
0 ~ BUTANE L.P‘.G;
w3 Method Test | ~ Specification
Calculated from Cdalorific Value, Cross, MJ/kg 47.7 Min
£ Composi.tion
“( 5 A.L§paGaAa
9 . ASTM D1838 - Corrosion, Copper Strip, 1 Hr @ 40°C 1 Mix
b ASTM D1657 ‘ Density € 15°C ‘ Report
I ASTM D2163 Methane, Mole % 0.25 Max
VLT dorant (1)
{::a A.L.P.G.A, | Residue on Evaporhtidn ; mg/l | 20 Max
" | ) ‘
ASTM D2784 Sulphur, Totil, ug/g | 140 Max
L4 ‘ . i
i AST™ D1267 Vapour Pressure, kPa @ 40°C 520 Max
rq Visual ' Water ‘ ‘ No Ep trained
i ) Free Water
iy ASTM D1837 95% Fvdporated, Volume %, °C 2 Max (2)
T NOTES: (1) odorant shall be Ethyl Mercaptan and shall be added in the
- | proportion of 12 mg odorant to each litre of liquefied
: product. v '
éﬂ”“ ~(2) ‘This requirement shall be waived when the pertanes and heavier
i content - ASTM D2165 - is less that 2.0 fiole %.
! {'y | |
t EFFECTIVE DATE:  1st April 1974
EL |
td
L
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PRODUCT SPECIFICATION
_ PROPANB/BUTANE L.P.G.
Methiod . Test Specification
Calculated from Calorific Value, Gross, MJ/kg 47.7 Min
Composition
ALP.G.A.
ASTM D1838 Corrosion, Copper Strip, 1 Hr @ 40°C 1 Max
ASTM D1657 Density € 15°C Report
T ASTM D2713 Dryness Pass (1)
or Visual ‘ ‘ ,
Odorait (2) (%)
ALLPLGLA, Residue on Lvaporation, mg/l 20 Max
AST™ D2784 Sulphur, Total, ng/g 140 Max
ASTM D1267 Vapour Pressure, kPa @ 40°C 355 = 1530
AST™M D1837 95% Volume Bvaporated, °C (4) 2 Max

CNOTES: (1)

(2)

(3)
()

If the vapour pressure is greater than 1240 kPa the product is
considered dry when the valve freeze time is greater than 3
minttes or the product is dry to CoBr test ot both., If the
vapour pressure is equal to or less than 1240 kPa the product
1s considered dry when there is no visible sign of entrained
free water. ‘ ‘

Odorant shall be Bthyl Mercaptan and shall be added in the
proportion of 12 mg odorant to each litre of liquid product.

Not dpplicable on pipelineg transfors to Porta-tas,

This requirement shull be waived when Pentane and heavier
ASTM D2163 is 2.0 jiole § o1 less. '

EFFECTIVE DATE: 1§ Novembcr 1978
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PRODUCT SPECIFICATION
AUTOMOTIVE DIESEL OIL

f ta

Method Test Specification
ASTM D974 - Acid Number, Strong, mg KOt/ ¢ Nil
ASTM D974 Acid Number, Total, mg KOll/g 0.25 Max
AST™M D482 Asii; % mass/mass 0.01 Max
ASTM D524 Carbon Residue, Ramsbottom on 10%
| bottoms, % mass/mass ) 0.2 Mix
ASTM D976 Cotane Index, Calculated ‘ 47 Min
ASTM D2500 Cloud Point, °C S.Q1d(6) N.Qld(6)
Winter (o) ‘ ‘ <1 Max 42 Max
Intermediate (1) #3 Mix - +4 Max
‘ Summer (1) ‘ +3 Max +6 Mix
ASTM D1500 Colour, ASTM 2 Max
ASTM D130 Corvosion; Copper Strip, 3 Hrs@ 100°C  2A Max
AST™ D1298 Density at 15°C : 0.815 - 0.860
ASTM DSG | Distillation | ‘
| 90% Recovered, °C 357 Max
ASTM 953 Flash Point; PMCC; °C : 62 Min
ASTM 12274 ' Insolubles; Accelerated Stability '
fig/1 ©25 Max
| Mercaptun Pactor - . 80 Max (2)(3)
- ASTM 2785 (5) Sulphur, Total, % mass/mass 0.5 Max
ASTM D445 Viscosity, Kinematic mn2/s at 40°C 2,04 « 5.64
ASTM D1796 - Water and Sediment, Volume § 0,05 Max (4)

NOTES: (1) Winter Grade & For delivery between 174 dnd 31/8
Intermediate Grade : For delivery between 1/3 and 31/3, dnd
‘ .‘  between 1/9 and 31710 .
Stuimer Grade ¢ Tor delivery betweent 1/11 and 29/2

(2) This test not applicable to 100% straight run material,

(3) Mercaptan factor is equivalent to total mercaptan sulphuyr as
uglg S (ASIM D1323) plus ten times the caustic extractable mer~
captans 48 1y /g & (Mobil Method No. 524).

(4) For this test, solvent shall be toluene, no demulsifier shall
be used, and bath temperature shall be 49 ¢ 1°C.

(5) Alternatively, at X-vay fluorescence test method may be used,

6y N. Qld ¢ Dort Alma ardall perts north, | |
S, Qld ¢ ALl sther installations not defined as N, Qld.

BFFECTIVE DATE: 1 October 1084
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PRODUCT SPECIFICATION
INDUSTRIAL DIBSEL OIL

Method Test Specification
AST™™ D974 Acid Number, Strong mg KOil/g Nil
AS'TM D974 Acid Number, Total, mg KOll/g 0.25 Max
AST™ 1482 Ash % Mass/Mass ' 0.01 Max
AST™ D524 Carbon Residue, Ramsbottom, % Mass/Mass 0.15 Mix
ASTM D976 Cetane Tndex, Calculated S 40 Min
ASTHM D1500 Colour, ASTM 2.5 - 8.0
ASTM D130 Corrosion Copper Strip, 3 lrs @ 100°C  2A Max
AST™M D1298 Donsity @ 15°C 0.816 = 0.876
AST™ D93 ‘ - Flash Point, PMCC; °C 66 Min
AST™ 97 . Pour Point, °C Winter (1) 0 Max
. : Suwmier (2) 3 Max
ASTM D2785 (2) Sulphur, Total, 4 Mass/Mass 0.5 Max
ASTM D445 | Viscosity, Kinematic nm?/s @ 40°C 2,040 = 7.200
ASTM D1796 : Water and Sediment, Volume % 0.10 Max (3)

NOTES (1) Winter Grade ¢ TFor Delivery between 1-4and 15 =9
Suimer Grade ¢ TFor Delivery between 16~ 9 and 31 = 3
(2) Alternatively; an X-ray fluorescont test may be used

(3) Tor this test, Solvent shall be toluene, no demulsifier
shall be used, and bath temperature shall be 49 & 1°C

: BFFEC'[‘]'VE DATE:  October 165 1979
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PRODUCT SPECIPICATION
RATLWAY DIESEL OIL

0000445

Method

Test

Specification

Calculated (1)
ASTM D976
ASTM D2500
AST™M D1500
ASTM D1298

 ASTM D86

ASTM D93
ASTM D97

ASTM D2785 (2)

ASTM D445
ASTM D1736

Calorific Value, Gross, MJ/kg
Cetane Index, calculated
Cloud Point, °C
Colour, ASTM
Density at 15°C
Distillation

90% Recovered, °

Recovery, Volume %

‘Flash Point, PMCC, °C

Pour Point, °C

Sulphur, Total, % mass/mass
- Viscosity, Kinematic, tmé/s
Water and Sediment, Volume %

43,5 Min
50 Min

. »4 Max

2 Max
0.81L5 ~ 0,860

343 Max
97.5 Min
66 Min
=9 Max
0.25 Mix
2.0 « 5,0
0.1 Max

NOTES: (1) Sce Nomograph for vilues. The reference for the nomograph
is APT Data Book; Figure 14AL.1.

(2) Alternatively, an X-ray fluorescence test mothod may be used.

RFFECTIVE DATE: 1 April 1074
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PRODUCT SPECIFICATION ‘
INDUSTRIAL FUBL OIL: LOW SULPI IJUR GRADE

Method Test Specification
ASTM D482 (1) Ash, % Mass/Mass 0.1 Max
Caleulated (2) Calorific Value, Gross MJ/kg 42.1 Min
Mobile 1006 (3) Caompatibility, Volume % 0.3 Max
AST™ D1298 Density @ 15°C 0,990 Max
AST™ D93 Flash Point, PMCC, °C 66 Min
ASTM D97 Pour Point, Upper, °C 24 Max
ASTH D473 Sediment by Ixtraction, % Muss/Mass 0,15 Max
X=ray Sulphur, Total, § Mass/Mass 0.5 Max
ASTM D445 Viscosity, Kinematic, m%s¢ 50°C 80 Max

ASTM DOS Water by Distillation, Volume % 0.75 Max
NOTES (1) For fuel oils containing waste lubricating oils ash

(3)

(4)

EFFECTIVE DATH:

- determiiticd.

according to ASTM D1548 sections 8.1 to 8.5 shall be

‘ A maximum of 0.15% mass/mass shall apply.
This specification does not waiver the ASTM 482 require~
merit. The sulphated ash requirement does net apply to

- material supplied to BP and Sholl.
(@)

Ampol nomograph based on API Datw Book figure 14 Al « 2
shall be used. '
Compatibility is based on the volume precipitated by a

30% dilution of fuel oil with a straight rui diesel solveit,
The reading is 'as found'" not adjusted for dilution. This
Spgcifiﬁatioh is applicable to product supplied to Mobil
oiily. ‘

Az ml water trap shall be used with 100 ml of sample.

1 August, 1984
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PRODUCT SPECIFICATION
INDUSTRIAL FUEL OIL
Method Test Specification
AST™M 1482 (1) Ash, % Mass/Mass 0.1 Max
Calculated (2) Calorific Value, Gross MI/kg 42,1 Min
Mobil 1006 (3) Compatibility, Volume % 0.3 Max
ASTM 1298 - Density @ 15°C 0.990 Mix
ASTM D93 Flash Point, PMCC, °C G6 Min
AA Lead, mg/kg © 200 Max (1)
ASTM D97 ‘ Pour Point, Upper, °C 15 Max
ASTM D473 Sediment by Extraction, % Mass/Mass 0,15 Max
Y-ray Sulphur Total, % Mass/Mass ‘ 3.0 Max
AST™ D445 Viscosity, Kinematic, mm2/s @ 50°C 80 Max

AST™ D95 (4) Water Ly Distillation, Volume % 0.75 Max

PR ; : : e g g g on e g ER S

NOTES: (1) For fuel oils containing waste lubricating oils ash according to
ASTM D1548 sections 8.1 to 8.5 shall be determined. The lead
content of the fuel oil shall be determined on this ash by AA
Spectrometry.

(2) Nomograph based on API Data Book figure 14 Al « 2 shall be used.
(3) Compatibility is bused on the volume precipitated by a 30% dilution
of fuel oil with a straight run diesel solvent. The reading is

Mag found" not adjusted for dilution. This specification is
applicable to product supplied to Mobil only.

(4) A 2 ml water trap shall be used with 100 ml of sunple.
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| 1 IR ‘ PRODUCT SPECIFICATION
‘ , BUNKER FUEL OIL
‘ b Method Test Specification
- ASTM D482 Ash, § mass/mass 0.15 Max
2% Mobil 1006 (1) Compatibility, Volume % 0.3 Max
ASTM D1298 Density @ 15°C Report
- ASTM 103 Flash Point, DMCC, °C 66 Min
ASTM D97 Pour Point, upper,°C Report
= AST™ D473 Sediment by Extraction, & muss/mass 0:15 Max
' Xeray Sulphur, % mass/mass 3,5 Max
L] ASTM D445 Viscosity, Kinematic, mm?/s @ 50°C 315 Max
A ASTM D95 (2) Water by Distillation, Volume % 1.0 Max
e | e B R e i R e
L |
NOTES: (1) Compatibility is based on the volume precipitated by a 30%
y 4 dilution of free oil with a straight run diesel solvent.
Py o The reading is "ds found' not adjusted for dilution. This |
o specification is applicable to product supplied to Mobil only.
‘z | (2) A 21l water trap shall be used with 100 ml of sample.
e EFFECTIVE DATE: 16 October, 1979
i
P A
e}
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g
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PRODUCT SPECIFICATION
POWER KIEROSINEG -
Method - Test Specification
AST™ D974 Acid Number, Total,mg KOW/g 0.05 Max

IP 178 Colour Lovibond 1.5 Max

ASM D130 Corrosion, Copper Strip, 3 hrs @ 50°C 1 Max
AST™M D1298 Density @ 15°C 0.790 - 0.850
ASTM D8G Distillation - 10% Recovered, °C 160 Max (1)
- 70% Recovered, °C 200 Max
- 94% Recovered, °C 210 Min (1)
- 95% Recovered, °C 245 Max (1)
- Pinal Boiling Point, °C 275 Max
1P 170 Flash Point, Abel °C 32 Min
ASTM D381 Gum, Iixistent, mg/l1 20 Max
AST™M D2700 Octane Number, Motor 54.0 Min
IP 1048 Sulphur, Mercaptan, ug/g 20 Max
0,25 Max

ASTM D2785 (2) | Sulphur, Total % mass/mass

i v o e AR B N S S s B el o 5 e s e b g e v g

NOTES: (1) Power kerosine must meet Customs' requirements on distillation,
- as specified above and must also pass the following Customs
burning test: '
= the oil shallrnotburn with a bright luminous, not smoky,
steady flome for onhe hour, when subjected to a burning test
in an ora "nary wick lamp in which recognised brands of -
lighting X vosine burn satisfdactorily. -

(2) Alternatively, an X-ray fluorescence test method may be used.,

ERFECTIVE DATE: 1 October 1083
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PRODUCT SPECIFICATION
LIQITING KEROSING
Method | Test Specification
1P 10 Burning Test Satisfactory (1)
Wick Char yg/g 10 Max:
IP 178 Colour, Lovibond ‘ 1 Max
AST™ D130 Corrosion, Copper Strip 1 Max
2 Hrs @ 100°C :
AST™™ D1298 Density @ 15°C Report
ASTM D86 Distillation, N
: 20% Recovered, °C 200 Max
Final Boiling Point, °C 300 Max
P 30 Doctor Test | Negative (2)
1p 170 Flash Point, Abel, °C o 38 Min
ASTM D1322 Smoke Point 24 Min
ASTM D2785 (3) Sulphur, Total, Max % 0.05 Max

NOTES! (1)

and

(2)

'I‘}w result of the purning test shall be considered satisfac ory
when:

(1) the flame is not smoky; and is no more than 12 mm lower
in height at the end of the test
(b) the wick shall have no appreciable hard incrustation
(¢) the final condition of the chinney ghall be clean, with
no more than a slight cloudy deposit.
Al ternatively, Mercaptan Sulphur (IP1048 or ASTM D3227) 30 wg S/z
maxd:um may apply. ‘

Alternatively, an X-ray fluorescence test method may be used.

BRFECTIVE DATE: 1 January 1983
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{al PRODUCT SPECIFICATION
| ' AVIATION GASOLING 100/130
‘ £y Method - Test Specification
 Additives Report type and
0 | | ‘ quantity (1)
i“ ASTM D611 Aniline Point | Report
| ASTH D611 + ASTM D1208 Aniline Gravity Product 7500 Min
Jol Visual Appearance Clear, bright and frec
SN from sediment, suspend-
ed matter, and undissolv-
P ed water at temperature
= : of delivery.
Visual | Colour Green
i o 1P 17A Colout Lovibond (50 mm cell) Blue 1.7 - 2.9 (2)
’ ‘ ‘ . Yellow 1.5-2.7 (3)
“ ASTM D130 Corrosion, Copper Strip 2 lts @ 100°c 1 Max ‘
L ASTM D1298 | Density @ 15°C ‘ Report
¢ ASTM D86 ‘ Distillation - 10% Bvaporated, °C 75 Max
i « 40% Lvaporated, °C 75 Min
L = 50% Bvaporated, °C 105 Muix
- 90% Bvaporated, °C 135 Max
s; - F}Bipd 3 bC 170 Mﬂx
I - 10% Gvap.+50% Dvap., °C 135 Min
= Residue, Vol % 1.5 Max
o IP 16 | Freezing Point, °C ~60 Max
« ASTM D1298 Cravity, °API Report
i ASTM D381 . (Gum, Gxistant, mg/l 30 Max
’ ASTM D2700 Knock Value
0 | Motor Octane Number ‘ 99 Min
1 | Octane Number, Lean 100 Min
ASTM D3341 Lead, gib/1 (5) 0.841 Mix
L ASTM DYOY Performance Number, Rich | 130 Min
' ASTM 52785 © Sulphur, Total, % Muss 0.05 Max
¥ ASTM D323 Vapour Pressure, Reid, kPa (6) 38 - 48,25
il ASTM D084 Water Redction | o
| Volume Change, ml 2 Max
P ‘ Interfuce Rating | 2 Max
i Separation _ o 2Max
: NOTES: (1) Anti Oxidant shall be: N, Nl«disecoxidar‘yabutyi—para-‘-phcnyienédiamine
Vi | and shall be added at the rate of 19.1 to 24.0 mg/1 of Avgas.

(2) Blue dye shall be 1,4 dialkylaminoanthraquinone and shall be added at
: o the rate of 0.713 to 1.242 mg/l of Avgas. ‘
t (3} Yellow dye shall be p-diethylaminoazobenzene and shall be added at the
rate of 0,900 to 1.852 mg/l of Avgas.

(4) ASTM DSG Group 2 distillation shall apply.

(5) Alternatively an X-ray Fluorescent Method way be used.

(6) ASTM D325 Parn 16 conditions shull apply.
EI’I:‘I?C‘I‘WE DATE: 10 November 1979
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PRODUCT SPECIFICATION
AVIATION TURBINE IUBL
Method Test Specification
IP 273 Acidity, Total mg KOl/g 0.012 Max
Addivitives Nil (1)
ASTM D611 Aniline point, °F Report
ASTM D1298 API® Report

ASTMDG1L § ASTM D1298

Visual

ASTM D1319

ASTM D512
IP 178
AS'TM D130
Ip 227
ASTM D1298
ASTM D86

1P 30
1P 170

1P 16

ASTM D381

ASTM D1840

ASTH D1319

ASTM D1322

Atomic Absorption
P 204 |

ASTM D2785

ASTM D3241

ASTM A4S
ASTM D1094
AST™ DZ550

g

Aniline Gravity Product
Appearance

Aromatics, Vol %
Chloride, mg/l NaCl
Colour Lovibond -

5250 Min

Clear, Bright and Free from
SCdlmCIﬂ. suspended Matter
and Undissolved water at

- temperature of delivery

20 Max
0.15 Max  (2)
4 max

Corrosion, Copper Strip s2Hrs @ 100°C 1 Max
Corrosion,Silver Strip, 4llrs @ 50°C 1 Max

D0ﬁ51ty @ 15°C

Distillation (3)
Indtial Boiling Point
10% Recovered, C
20% Rccovcrod
50% Rccovc1cd C
90% Rucovcrcd C
Final BOJthg POLnt °C
Kesidue, Vbl
Loss, Vol 4

Doctor Test

Flash Point, Abel, °C
Freezing Point, °C

Gum Existant, mg/1
Naphthaienes, Vol %
Olefins, Vol 4

Siioke Point

Sodium mg/l Na
Sulphur, Mercaptan, Miss &
Sulphtiry Total, Miss §
Thetmal, Stabiiity, JETOT
 Filter 4P,mm Hg

0.775 to 0.830

Report
204 Max
200 Max
Report
Report
300 Max
1.5 Max
1.5 Max

Negative (4)
38 Min
-50 Max
70 Max

3.0 Max (5)
5  Max

20 Min - (8)

- 0.05 Max  (2)
0.001 Max (4)
0.20 Max

25 Mx

Visual Deposmt Rating ASTM CodeNo. 3 Max

Visual Code Rating
Spun Deposit Rating
Spot Deposit Rating

Viscosity, Kinematic, mnz/g g ~20°C
Water Reuction

Interface Rating
Separation Rating

Water Separdmetcr Index, l\baafcd

S gt el iy

No "'Peacock (6)
Report
Report

8 Max (7)

1b Max
2 Max
B5 Min

bl g A ke gy




t

i¥

60008

AVIATION TURBINE FURL conit...

NOTES: (1) The product shall contain no additives. Mineral acid contamination
~ shall be tested according to ASTM D974.

(2) Chloride results greater than 0,15 mg/l NaCl or Sodium results
greater than 0.05 mg/l Na shall be notified to DQA Queensland
Field Office.

(3) Group 4 conditions with a bath temperature 0 - 4°C shall apply.

(4) Either Doutor Test Negative or Sulphur Mercdptan 0.003 S Mass %
maximum shall apply. For Release to DEF (AUST) 5208, Sulphur
Morcaptan above 0.001 § Miss % requires that Production Permit
QIO 80/1 be cited. ‘

(5) - Nephthalene Vol § of 3.0 mux required for QIA release if smoke
point is between 20 and 24 inclusive. Tor DEF (AUST) 5208 a
sioke point of 19 is satisfactory and no correction for pressuic
is required.

(6) Abnormal colour
release,

(7) Amendment to DEF (AUST) 5208 allows u -20°C Viscbsity of 8 Max
ds an alternative to Viscosity at -34.4°C; authorization refer
to telex QC 060/DQA, 5 Jurie 1980.

requires retestiig at 270°C for DEF (AUST) 5208

(8) Copper Content is not required with the present Ampoi Refinery
processes.,

‘ (9) DEF (AUST) 5208 or QTA 1K/80 specification or buth shall be used
for release.

EFFECTIVE DATE:

1 August 1980
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;, £ PRODUCT SPECIFICATION
LIGIT STRAIGIT RUN NADHTIA

(i Method Test Specification

T ASTM D1298 Density @ 15°C Report
| ASTM D86 ~ Distillation ‘
£l 95% Evaporated, °C 90 Max
/ ASTM D323 Reid Vapour Pressure, kDa 69 - 104
H  ASTM D2785 sulphur, Total, ug/g 30 Max

S T e & : . R SRR s ST g g R e S e i o st i e i

i s
S \ |

BEFECTIVE DATE: 1 April 1974
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*‘ o o PRODUCT SPECIFICATION
T: INDUSTRIAL TOLUENE
' . Method ‘ Test Specification

c: ASTM D847 - Acidity 0.334 mg NaOl/1 Max

‘~ ASTM D611 Aniline Point, Mixed °C 12 Max

£ Visual Appedrance o Pass (1)

f ‘ .

~ ASTM D848 Colour, Acid Wash 4 Max

R 3/ Colour, Lovibond, 457 mn cell Red 0.2 Max

© Yellow 2.0  Max

. Blue 0.0 ~ Max

E 1 - ‘ ‘ Brightness 0.2 Max

o

‘ AST™ D130 Corrosion; Copper Strip ‘

& 30 Minutes @ 100°C 2 Max

L AST™M D850 Distillation Range; °C 2% Max to dry point;
4 0 ‘ including 110.6 (2)

R ASTM D1298 ~ Density @ 15°C Report

;ﬁ F AST™ D1296 Odour Suledble

=

| .

NOTE (1) Clear and bright at room temperature

| ‘ .

LA ‘ 0 (2) Yor Sale to Shell 1°C Max. including 110.6

| EFFECTIVE DATE: 1 January 1985

o | |
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PRODUCT SPECIFIC/\TION
MINERAL TURPENTING
Method ~ Test Specification

AST™ D974 Acid Number, Strong Nil
ASTM D611 Antiline Point, °C- 20 - 25
Visual ‘ Appearance L Pass (1)
IP 17A Colour, Lovibond, 457 mn cell C.0 Red + 3.0 Yellow

+ 0.0 Blue + 0.0
Brightiess Max

ASTM D130 Corrosion,Copper Strip, 3thr @ 50°C 1 Mix

ASTM D1298 Density @ 15C Report
ASTM D36 Distillation - 1BD °¢ 145 - 155
‘ ‘ - 10% Bvaporated, °C . 150 - 160

= 50% Evaporated, °C 160 - 170
= 95% Lvaporated, °C 180 ~ 190

« F.B.P. °C 200 Max
Ip 1700 Flash Point, Abel, °C 52 Min
AST™ D1296 Odour ‘ o Saleable
Aust.Std.K.8.1 and - Phenol, pg/g 300 Max
K8.2 appendix H
ASTM D1353 Residue on Bvaporation, mg/1 200 Max
NOTE (1) Clear; bright and free from sediment; suspended nutter

and undissolved water at temperaturce of delivery.

EFFECITVE DATE: 13 December 1974



ek

000U! .
PRODUCT SPECIFICATION
WHLTE SPIRIT-
Method Test SpecificatiOn
AST™ 1974 Acid Number, Strong ~ Nil
ASTM D611 Aniline Point, °C 50 - 56
Visual Appearance ‘ Pass (1)
P 17A -~ Colour, Lovibond, 457 mm cell 0.0 Red + 3.0 Yellow

+ 0.0 Blue + 0.0
Brightriess  Mix

ASTM 1130 Corrosion, Copper Strip 3llr @ S0°C 1 Max
ASTM D1298 ‘ Density @ 15°C - Report
ACTM D86 | DlStllldthn - IBP oG 145 « 155

I

10% EBvaporated °C - 150 = 160
- 50% Bvaporated °C 160 - 170

- 05% Bvaporated °C . 180 - 190
F.B.D. oG 200 Mux
1P 170 | Flash Doint, Abel, °C 32 Min
 ASTM D1296 Odour: ‘ Saleable
Aust.Std.K8.1 and  Phenol, ug/g ‘ 300 Max
k8.2 Appendix 1

NOTH: (1) Crear; bright, and free from sediment, sus)endéd matter, and
undissolved water at temperaturc of delwcxy

BFFECTIVE DATH: 13 December 1974
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PRODUCT SPECIFICATION |
Method Test Specification
ASTM D611 Miline Point, °C 57 Max
Visual Appeatrance Pass (1)
ASTM D2600 Benzene, % Volume 1,0 Max
P 17A Colour, Lovibond, Mix 457 mmn cell 0.2 Red + 2.0 Yellow
+ 0.0 Blue + 0.2
| Brightness
ASTM D130 Corrosion, Copper Strip 3 hr @ 50°C 1A Max
ASTM D1298 Density @ 15°C Report
ASTM DSG Distillation - IBD S0 51 Min
104 Lvaporated; °C 71 - 79
50% Fvapordted, °C 90 ~ 98
90% Bvdporated, °C 113 - 121
LB, 135 Max (2)
ASTM D1296 Odour Saleable
Aust.Std.K8.1 and Phenols, wg/g - 300 Max
K8.2 Appendix I

NOTB: (1) Clear, bright, and free from sediment, suspended matter and
undissolved water at temperaturc of delivery.

CZj Dry point.
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APPENDIX B
CALTEX TYPICAL PRODERTIES
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APPENDIX B ‘
CALTEX TYPICAL PROPERTIES
PRTROL | SYDNEY _  ADELAIDE
Ninety Two  Super Std. Super
Distribution 0.N: Not normally conducted
" Reid Vapour Press (Seuasonal) Not determined in lieu of PR.V.I.
10% Ree. 6 47 50 48
504 92 95 84 95
908 160. 160 145 145
EP | 204 205 175 185
S Total § Maiss 0.015 0.015 0.0005  0.0005
8 Mercaptan mg/kg 4 5 - -
Automotive Diesel 0il
Cetane Index 47 53
Flash Pt ‘ ‘ 85 105
Cloud Pt. Ap 15 to Sep 15 1 «1
Sep 16 to Ap 14 w4 +4
504 Rec. 200
904 Rec =, 315 -
Vis. €5 € 40°C 2.5 -
Density @ 115*C 0.846 850
Sulphur % Mass 0,25 0.10
Fuel 0il (K940y
Density kg/l 0,96 0,94
Flash Point 9§, 110
Vigeosity ¢S @ 50 C 20 to 150 60
Suiphut % Mass 2.2 3.0
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TILLATION PROPERTIES
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MOBIL DISTILLATION PROPERTIES

" Premium Petrol (RON 97)

10% Evaporation
50% Bvaporation
90% Evaporation

Final Boiling point

G

APPENDIX =~

Summer:

65°C
115°C
183°C

~ 225°C

000066

60°C
112°¢C
180°C

~ 225°C
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BHP LPG SPECIFICATIONS
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BHP

Comiercial Propane

Ethane - mol %
Propane mol %
Butarie mol %
G5+ - mol %

Total Sulphur

. ppm (by wt)
Water Content ‘

Vapour Pressure KPA Gauge
at 40 Deg®C

Corrosive
Compound

Conmetrcial Butdne

Ethatie mol %
. Propaie - omol %
Butane mol %
C5 + mol %

Total Sulphur

ppm (by wt)
Water Content A

Vapour KPA Gauge at 40 Deg® G

Cotrosive
Compouids

Other general properties ine

and butare (ii) residues of

lude: (i) < 0.1 mol% ole
evaporation for propane 0.5 « 1,0 mg/100 ml

APPENDIX 1
LPG  SPECIFICATIONS

Specification

0000¢.

Typical Analysis

‘ 2,5 maximum 1.7
95 minimun 97.1
3 maximum 1.2
0.2 maximim < 0.1
80 maximum | 10.
Pass NGPA Dewpoint :
method test Dry
1530 1340

Copper strip No. 1 Pass

WA

4 maximun 1.4
95  minimtim 97.0
3 madimiin 1.0
80 maximtin 25,
No free water by Pass
visual inspection

520 ‘ 360

Copper strip No. 1 Pass

and (1ii) iso: normal ratio of 0.7 - 0.8 for butane,

fins in both propane
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PETROL STANDARDS

ASTM D 439 (1083) - Automative gasoline
BS 4040 (1978) - Petrol (gasoline) for motor vehicles
AS 1876 - Petrol (gasoline) for motor vehicles
(1982) - Part 1 - Leaded petrol
(1984) - Part 2 - Unleaded petrol
LPG STANDARDS
ASTM D1835 (1982) - Liquefied Petroleui Gases
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ALPGA  (1973)

v

liquefied petroleun gas

Specifications and test me thods
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ASTM D 396 (1980) Fuel oils

ASTM D 975 (1981) -  Diesel fuel oils
+  Fuel oils for oil enpgines and burners for

BS 2869 (1983)
| non-marine use.

AIP Techdata sheet 15 « Autofiotive diesel fuel storage and handling
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FORGWORD
This Report is presented in two volumes:

VOLUME I contains a discussion of the various standards and 1toms
of legislation, and a summary of the main parameters in
tabulay form.

VOLUME II is a reference volume containing complete copies of tlie

actual standards rcferxed to in Volume I.



qgl}) Pesignation: D 439 ~ 83

Standard Specification for

AUTOMOTIVE GASOLINE!

00007

An American National Standivd

Tha siandaird s issued uader the fixed designation D43Y; the tuniber imimediately following (he designation tndicates the
\ufof‘dﬁFmal adoplian of, 15 the case ol revision, the yeir of Fist revision A imbics i parénthesésindicates the year of Tast
ipptoval. A supersetipl epsifon () indicules an editorial eignge since the last revision of reapproval.

T ;Patw(‘allﬁd has been approved fof use by agenicies of the Depaitment of Deferte wid for llsemg 8 e Dob lidex of

Specificailons anid Standars.

1, Stopt
1.1 This specification is for guidanee in ¢s-
@blisking ihe required propértics of dufonios

L ave pasolinies for ground vehicles,

12 This specification is not & complete def=

witloni of gasoline. It deseribes various charge -

teristles of gasolinés used in a wide range of
spetaling conditions, 11 does not tecessarily
wclude all types of pasolines satisfactory for
wioniotive vehicles, nor necessarily exclude
gasalifies that may give unsatisfactory petforni=
st i certain equipment or Uhder certaln
aperting condilions,
1 Applicable Docuinents
L1 ASTAL Standards:
D86 Method for Distillationi of Petroleuni
Produets®
D130 Test Method for Détection of Coppet
Cortosion. front Petroleum Products by the
Copper Strp Tarnish Tes ‘
0323 Test Methiod for Vapor Pressure of fe-
troleurm Products (Reid Method)®
DIE1 Test Method Tor Existent Guni in Fuels
by Jet Evapotation® ,
13325 Test Methed for Oxidation Stabiiity of
Gasolirie (Induction Period Method)?
D366 Test Method for Sulfur I Petroleun
~ Prodiiets (Lanip Method)y*
D333 Test Method for Vapor-Liguid Ratio
of Gasoline’ ‘
DIS47 Test Method for Luad ifi Gasoline
* Volumétric Chiomate Method!
D551 Test Meiliod for Vapor Pressure of
- Petroletim Products {Micrometliod)? ‘

03599 Test Methiod for Lead It Gasolific by

| XiRay Speciromeiry®

D 2622 Test Method for Sulfis in Peliolenim
Products (X-Ray Spectrographic Méthod)®

132699 Test Method for Knock Charactenistics
ol Molot Fuels by the Research Metliod?

3700 Test Method for Kivosk Characteristics
ol Motor and Aviadon Fuels by ilie Motor
Metisd? ‘ ‘

D 3885 ‘Test Method for Research and Motor
Method Octuiie Ratings Using OnsLine
Andlyzers* ‘

D36 Test Method for Trace Aniounts of
Lead in Qasoline o

153239 Test Methiod for Low Levels of Liead
iiv Casoline by X-Ray Spectrometry’

D3231 Test ‘Method for Phosphotous in
Gusoline!

3337 Test Method for Lead in Gasoline by
Aloitle Absorption Spectiomelry’ ‘

D 3341 Test Method for Lead in Gagolig—
Todine Monachloride Method?

3, General

3.1 This specification provides for ani atitos
watic varidtion by the seller to méet the re-
quitemenlsof seasohal chariges i temperatute,
depending tpoti (hie season and the locality ifi
whiiel the product 18 to be used, This is donie
by providing fivé volalility classes and differ«

Fhls specification i€ widet tlié Juisdiction of ASTM Cisiis
fiiitiée D2 b1 Peiroleiitn Produets and Lubricants and 1§ the
ditect responsibiliiy-of Subecommittee DU2.0A 6 Gasslifie.

Ciittent editlon approved Oct, 28, 1983, Publishied Janyisry
‘1984, Q‘ggiﬁeglzy Published &8 439 < 37T, Lad prévious edis
ioi D449 » 825, .

"% Ginual Book 6/ ASTAY Siandards, Vo1 05,01,

S Ahinital Book of ASTAS Stitidatds, Vol 05,02,

¢ Anntin Book of ASTAI Standzrds, Vol 05,04,

¥ Ahnital Book of ASTAT Standards, Vol 03.03,

201
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entialing the use of these classes according 1o

the moiiths of the yeur and the geographical
tocation {ii the United States. The specification
further valégorizes gasoling tnfo six levels, three
antiknock index levels each for leaded und
unleaded gasolines,

3.2 This specification represents o descrip-
tion of giisolines us of the dute of publicution,
The specification is urider contintious feview,
which miay resultin revisions based onchanges
in- gasoline or automdlive requirements, of

both, All usérs of this stardard, therefore,

should refer (o the lutest edition,

No - If there Iy any doabl as o the latest edition
of Specification 13439, the user should vontact ASTM
Headyuariers,

4, Delalled Regulréments

4.1 The five volutility classes of gusoline
shalleonform to the requirements preseribed i
Tible |,

4.2 The seasonal and geographical distribu«
tiori of the five classes shall confurm to the
schiedulé in Table 2,

4.3 Antikriock index levels, “~fined s the
fiveripe of he Resedeeh oetaie number (RON)
and Motor octang fufitber (MONY, and. heir
application are set-forth {h "Tuble 3,

5. Waorkniatiship

5.1 The finished gasoling shall be visually
free of undissolved twdter, sediment, and suse
pended matter aid shall be clear and bright ai
the ambieit - lemperature of 2(°C (70°F),
whichever s highe .

6. Husls for Purelinge
6.1 'The purchiasing ngency shall:
6.1.1 Statethe antikfoek Thdex ds apteed
upon with thie sellet (Table 3) ,
6,12 lndicate the sedson and- locality in
which the fuel is 16 be used, and,
6.1.3 Trdicaie the lead fevel tequired (Table
1y, ‘
7. Test Methods :
7.4 The requirements enumerated in this
specification shall bie determined tii dccordanes

000074

D439

with the following ASTM nicthods;

7.1 Distilarion - Method 1D 86.

712 VaporsLiguid Ratip—Mzeihod
132533,

7.0.3 Vapor Pressure—Test Metliod D323, o
Test Methiod D2551.

74,4 Research - Method  Ovtane  Nuthher
Test Method 12699 or Test Method D 2685,

10,5 8Moter Mothod Octaine Numbor=Tes
Method D 2700 or Test Method D 2885,

106 Corrssion~<Test Method D 130, 3 hiwt
JO°C 122°F,

T Extstont Ginii—Test Methiod D 381,

208 Sulfii—<test Method D 1266 of Test
Method D 3622, ‘

708 Lvdd—Test Method  D2547, Test
Method D 2599, or Teyt Method D 3341, For
Jead levels below 0.03 /L (0.1 g/pal) vse Test
Metliod D 3116, Test Method D 3229, or Tes
Method 3237,

T Oxtdation - Stability==Test” Method
525,

8. Proclsion

Bl The following criterid should be vsed (o
Judpe the aeceptability of vestilts (95 % conilie
dénee):

8.0, Repeatahility--Dnta 1o defermiitie e

eeptable Hmits for duplicaie results obtained by
itie saiie operaior Kave noi been developéd,

8 1.2 Reprodheibiffip=<The tesulty submiitied
by eteh of two laboratories should not be consid:
ered suspeet uiiless iheir differénce 1§ greater than
fhie lirits shiowti 16 the following table:

Average Qetine : Lt Octatie
Nuniber (K¥Ri)/3 Nurbwet
RS 01
#1 0.7
49 0.6
bl X
93 0.4
9% 0.6
97 0.7

8.2 The reproducibility limits in 8.1.2 were
ealeufated Trom Resedreli -und Molor oclané
number results obtained by 15 to 25 membet
Iaboraiories of the Natiorial Exchange Group
(NEG) of Rescarchi and Developtiient Ditvision
I; ASTM Committee D2, patiicipating in ¢o:
operaiive lesiing progeafis during the period
1966 through 1976.

208
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b base
o ‘ g o TABLE1 _Détuiled Reéqulféments for G'-s‘oiln:e’ o ‘ _
Distillation Temperatures, “C (°F), af Petcent Evaporaled® Dist.™ " Vapor/Liguid Ratio®
Gasaling Vol- ‘ 50 o e, e Ten
WGBS 10 oo gy gy boial, G Tellem
W By o Hid ik Ak *C{°F)
, A 0(158) 771705 120 (280) (90 (37d) 238 (437) ) 60 (140) 30
b B 65 (H9)  77(170)  1I8(245) (04 228 (437) 3 36.(133) 20
¢ 60140y 77(170)  Ti6(240)  1BS(35) 225 (417) 2 81 (134 30
: B SSUI31)  77070) L3235 185 (368 225 (437§ 2 41(116) 0
ta E S00122) wcli0)  U0(30) 188 (3s) 336 (431) 2 A1 (165) M
) Lead ('olmcm. gL Existent
Caslifie  Reitd Vapor {8/gal) ninx Copper A0 . , oo Ogidition Atis
- \:J'r:m; Pressute kifa : Sttip Cysis "f:.l‘/‘]'&, Sulfar, W8 % Sybifies,  krioek: (e
E: ! Class AR el fosio, ok hatis 1y 5 A i des
bt b i feadeq . Lended
: Unlegded® - Leaded ‘ g
(2 A GO0 00008 LTan Ned TR TR T e e
!y B 690100y  0013(0.05) 11{42)  No. 5 000 005 . 340 ¢
: ¢ (115 0013(0.08) - [.1(43)  No. i 5 010 0l$ 340 !
b 93(13.5) - 0.013(0.05)  §.f(4.2 No, | 5 0.10 0.15 240 ‘
1 LB foadso) 60130035} LI42)  Nof 5 0.0 0.5 Ho.oooor
: W CRCHL K pressure (760 i Hg),
wl

e intentianal addition of fead compiunds s not permiited. Coppy
s eallo) masittudy did 0.0013 g of phosphotus pet litee
g ' '

H * So Fuble 3,
| .

! 0l EPA pronulgitions call fur 0.013 g of tead per liré (0L08
10008 willon) muximise, by Test Methed 053231, eflective July 1,
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Table 2 Selicdile of Seasonal and Geographlcal Volatitity Cliasses
“This sehedule, subject 10 sigreement between purchaser sid seller, represints the time and place of the fucl, Shipmients intended for |
thi

Tuture use 1hag idticipaté this swhedule, A
Whisre nwmamctl.lsm are perinitied, e uption shatl be eaercised by the wlter, |
State Jan, Feb, M arch  April May June July Aur, Sep. . Oct. Nov,  Dee.

Alatiind D D D/(‘ C ¢ C ¢/B B e C ¢ D
Alaskd £ B E Wb B D b DEE B E
Arizoni n D/ CIB 13 B/A A A A A A/B BJC LD
Arkansas DD D/ ¢ ¢ (o7 I B we ¢ oo D/E
ACaliforait: : _ )

Notth Coast DD b [PV A &) S | R | ¥ B B/c €/ DE

South Const D b D ¢ ¢/ B B W B BE CBD

Southeast D D¢ CB H/A A A A A A/B O BE ¢

Inietior D b b e ¢/ B B ] B H/C C/D DE
Colorady PR 71 NV S o/m WA A/ B B/ GD Dk
Cofneuticut E B gD D pie ¢ (N ¢ ¢bop o DiE 6 &
Delaware E B ED D D C ¢ ¢ ¢ yh DIEE \
District of Coluiibia Lo EDoD pie ¢ ¢ € ¢ Co ¢/ DIE B
Florida . D D e ¢ [ ¢ C ¢ ¢ (Y (€1 )
Georgla D D D ¢ ¢ ¢ TN B Be C (W20}
Hawall ‘ ¢ ¢ ¢ ¢ e ¢ € €.t ¢ € ¢
1daho | g Db b7/ SR V. i B B Bc GO DE
1tinois.

N 40 Lanitude £ E B D D/L C ¢ ¢ ¢ b WEE

8§ 407 Lativade E. B EM DT ¢ ¢moae ¢ ¢ b bk
Indiadit E £ EDOD l)/(‘ - ¢ ¢/D DIt E
lowa L E e/ e e/ e (4 T/D D/E B
Kansss E - ED D C cm I f ] B/ D B
Keéntucky EED D (V1 (' ¢ 5 ¢ ¢ 1D I o V] S
L.auisiting v B ne C ¢/ B¢ ¢ cH D
Malne £ & E/D . D ()/ ¢ ¢ ¢ ¢ D D/E £
Mutyland E € iy D ne ¢ ¢ ¢ ¢ o biE B
Massachiuseils E ok ED D nie ¢ ¢ ¢ G b E £
Michigan E E LD D (7ol & (Y ¢ cily o it E
Minnesiid E [TV e ¢ ¢t C (o] IR o7 S
Mississippi b b e C ¢ C ¢/ - B e ¢ b o
Migsoui B ED e € (o I i) e o/ D Dk
Montana LB LTIV b VLo R o) i} i w/ec /0 WE E
Ncbri\]ﬁkll I (K10 I o T L el oy i S ¢ f i} i B¢ ¢y Dk
Nevdda o ) ) ] .

N 38° Latitude EEDD preocl W B B il B¢ D DE

§ 38 Lattude [ IR o T2 S o0 (B B/IA A A A A Arty B e
New Hampshire N D pie ¢ ¢ C /o b /e E
New Jersey E oo BOD VI ¢ ¢ (/s I v} o &
New Mexica o . : ) ‘

N 3% Latitude Bn o Uil WA A X Al B VIR o IR
_ §34% Latiude B B B BiA A A A BC DD
New Yotk R B Do ¢ ¢ (o o7 ) B VTN
Nu#th Catolind b B b ¢ e B Gy b Dt
Nairth Dakala [ (500 BV SR S ] I i Iy €m ik E

Olijs O D B D ¢« ¢/ DIt E
gkhhum:! ‘ 740 o] bie (W] ] B Hi i} /e o it

E m° Logitude E CEDD B bee /B8 B B b b Dk

W 128¢ Langitude £ OED D o) 1T B ¢ ¢ & Dk K
Petinsylvania I By DD C € ¢t B Dk
Rhiuds Istatid B E B b me & e ¢ LoD /g E
Soutk Caroling BB [+ 7ol S <N ] S #¢ ¢y B b
Seiith Dakotd £ & gy B G B H i i B¢ o bk
Tennesees /B IR &1Lt S W o7, BN, WOIRA 1 S o4 T Bk,

20 -
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TABLE 2 (‘pncl::thl

State Jan, Feb, Match Aptil May June July  Aug. Sepl.  Ocl,  Nov - Dee,

Texas: . . )

£ 99¢ Longitude D D e ¢ [o c/mon B 1l #/¢ ¢/ D

W 69 Longitude D D/C G/ B BIA A A A AL BIC.C/D D
Utak E B/ D D/ C/n B B/A  A/B B B/C ¢/ DIE
Vermont E E E/D D D¢ ¢ ¢ cm b D/E E
Vitpinia: E- E/MDD n/ie ¢ ¢ c. ¢ ¢ ¢/ D/E B
Washingion! " ; ) . B

£ 122° Longilude E B BD D D/CoemoB B WO G/ I/EE

W 122¢ Longitude E E o oD 6 ¢ ¢ ¢ ¢ b DEE
wesl Virginia E CE £ D DpC € ¢ € ¢ /o b/EE
Wisconsin E E ED D e ¢ ¢ ¢ ¢ c/y b/ B
Wyotning . £ E B/ D/Coti B ] B ! B¢ /D D/E

A Defails of State Climatnlogical Divisioh by county as hdicated. : :

Catifarnia, Morth Const Alameda, Contra Costa, Del: Norle, Hunibolt, Luke, Mdtin, Mendoerio, Monterey, Napa, Siii
Benit, San Francisto, Sah Miteo, Saita Clara, Santa Criz Sofaie, Sonaria. Tritity

Califopnia, Intérior- Lassen, Modog, Pluiias, Siérrd, Siskiyou; Alpine, Amador, Buite, Calaveras, Colusa, Bl Dorido,
Frésno, Glerin, Kern (exeept that portion lying east of the Los Angeles County Aqueduct), Kings, Madcrn, Maripasn,
Merced; Placer, Sactamento, $aiv Joaguin, Shisstu, Stanislavs, Suttér, Teliama, Tulase, Tucluriiie, Yolo, Yuba, Nevida

€lifatnia, South Coast=Oraiige, Saii Dicgn, San Lujs Obispo, Santa Barbata, Ventura, Log Arigeles [8Xeepl thal potuen
noth of the San Ciabriel Mouniain fanijie and east of thie Los Afigeles County Ayueduel) :

‘California, Southeast - Impetial, Riverside, San Berandin, Los Angeles (that portion north of the San Oabriel Movitain
rarige ad east of the Los Angeles Cotnly Aqueduet), Moitw, Iny, Ket (that portion lying st of the Los Angeles
Couiy Agueduet) ‘ :

© TABLE 3 Gasolline Antikniick Tiidexes and Their Aplleation N
Leaded Gasalirie or vehicles which can of niust usc‘vlvclndcd gasolive)

‘A_n!ikﬁock fadex ‘
(RON + MONJ/2, ; Application
m'n‘.r - — —— . - e e s e ey e e e e K e e b e o
81 Sfeets aritkHock Tequienents of gidsd 1971 Tater todel sehicles Wiat cun use Teaded gnoline and
ires 97 ¥ vehieles witl Jow antikaack requiteraenls. ;
& Rsels aatiknock requitensiats of minst 1970 ind peior yedel schicles That were designed (6 Gjerate on
Teaidod gasolimi, and 1971 und fiter iode] vehicss that can use Teaded pasedifie afid have high dntiknock
requirtHents :
______ 92 Soitable yor most vehicles wath sery bigh ANGRHOCK tenEHIEHTS tal e s feuided pusoline.
o " Unlended Gasolin (for vehicles which can ot must wse unleaded gasuline) o
tikhck Index (RON T R o T
# MONJ2, fiin ‘ ; Application
88 Pt vehicles with Tow aritiknock fequirkments.
Bt © Megts dalikhock fequirements ol ok 1971 and fater roded velileles.
9t For tiost 1971 & iter fiodel vebicles with high aftikriock tequiteriefits,

iheduﬁuobné'r'ori alti{ude are sllowed i ccordanice with Fig, 1 of Sficeitication [ 439.
!l addition, Motor oetané nufiber mist nol be lest han 82.0.
Reductions for yedstinal vatiatiofs ate llowed in acestdance with Fig. 3.
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FIG, 1 Antiksoek lides Hiduettons e Aliltade,
Attrkasek Indes Reducians by Altmude Ares

Aré Lisss thian 89 K9 ot Greater
I 0.3 08
It L3 [
111 3 1.5
v ki U
v : 43 in

A feductiong atso apply (o Matar octiie iwibes tequiti.
fient Tob gasoliies withi #i anbikicek fndes of 87 o B8Y.
Cuttént LA peatiuliations for unledded pasoling also tegs
ulale (he Resenrch vclané allitode adjustinent, See Anriek
ALYS for detsly,
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Foreword :

The first edition of this British Standard, published in 1967,
was prepared by a representative cominiittee under the
authority of the Petroleurn Standards Committee in
response to a fequest from the Consumer Council for a
standard grading nomenclature {o cover grades of petrol®
avaliable to the public as motor fuel in the United
Kingdom. The grading system adupted was based on the
vesearch octane Aumber (FON).

The Hiest rovision of the standard, published in 1971,
incotporated a revision of the method for detarmination
of RON and gave a fuller treatment of the interpretation
of asingle RON test result, Four amendments published
during the period 1871 to 1976 provided tor a progres-
sive reduction in the limiting requirements for ead
sontent,

1n Usls raviston, the grading systeni based on RON is
retalhed ta conform to acespted international practicn,
Howevet, as RON does not adequately reprusent anti-
knock performance, it has been decided to introdnice
additional grading requirements in terms of nivtof
octane number (IMON),

Four grades of petrol, each with a tange of octane

“numbers, are cavered by this standard, They are

identitied by a stat syste In which the top grade has
five stars and the other grades have four, three and
two stars respectively.

. The tuels covered by this starwdard are suitable for use

In engines desiyned to comply with Regulations ECE1B
Amendments 01 and 02 of the Economic Gommissiot
tor Europe (EGE] of the United Natlonis, and with
Directives 70/220/EEC, 74/290EEC and 77/102/EEC
of the European Economic Community (EEC), 85
covered by the Road UK Tratile Act 1972 Sew. 40 (1)
aiid (8] and the Motor Vehiele {Construetion and Use)
Regulations 1973, as amended,

UK requiations applicable to putrol utgined vehicles ary
subject to continual review and charge in the light of
limits set for alr guality necessary to protect the efviron:
fient. The information given in the preceding patagraph,
although correct at the tinse of publication, may therefote
become butdated by events; users of the standard are
utged to check the appropriate Read Tratfie Act (Construc.
tion and Use) Reyulations and othier UK legistation applic-
alile at the e of uss, ‘ ‘
Sirice the publication of the first revision and is sub-
setuent armendrients, 8 major review of the stanttird has
et {6 the Jrcorporatisn of the follbwing changes I the
present revision. :
(a) Trfroduttion of 4 requirement for MON mifima tor
&1l grades of petrol,
(b Revision of the method for expressing distillation
firiTEs I Mtie with €urrent interhational practice.
fe) Introductfon of minimutn limits for svapotation at
76 %0 and at 100 °€ 8¢ part of the dpecitication of
volatility, : ‘
{d) Updlating of the precision values fot RON and
{ttrodoction of prasision values Tor MON.
(8] Revision of the limit for existant gur, it accordance
with current prastice,

aliarnatives, - T ‘
tBsaperative Fust Hesearcly Cothritiet,

w
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{f) Introduction of a new clause on sampling from |
petrol pumps and revision of the elause on sampling |
trom storage tanks in th fight of experience ih the |
use of the standard.

{g) Introduction of a minimum limit for lead content.

{) Changes in the test methods for several of the

requirements resulting from improvements in +he

relevant natlonal and intetpational standard m. thads,
in view of the agreement reached within the European
Economic Community in Directive 78/611/EEC to rastrict
the maximum lead content of all petrol sold within the
Community to 0.40 o/l from 1 Jahuary 1981, provision has
been made to reduce the corresponding limit in this
standard from that date,

it has been found nesessary to introduce a minimum fimit
for lead content in order 10 protest certain engines from ‘ 5
valve seat recession, It s stressed, however, that the intro-
duetion of thig mintmum limit for lead coriterit does not
imply that the anti-knock quality (as fidicated by the
minimum BON and MON values) specitied in this stan
dard ean necessarily be maintalned at lead contents below
thie maximum allowable Jead content. Owing to the con-
siderable uncertalnties surrounding future envirohmental
controls, partleularly with regard to lead content,
attention is drawn to the fact that any furthet reduction in
this maximum it would necessitate a complete roviow
and possible revision of (he standard

Fhe main putpose of this standatd is to provide an indi-
cation to the retail buyer of the relative anticknock
gualities of petrols on the market, as defined by RON

and MON values. [f also defines limiting raguiterments

{ur other sssential properties. The quality of marketed
potrol thay be expected to vary within the Jimilts

specified for these properties accotding to the way i which
vatious aspects of performance, notably road antiknotk
patformance and volatility, are controlled by gach-manus
tasturet of fodified Tor seasonal raqulremants, Further:
mote, both the RON ahd MON vilfues ean vary ovet d
range within sach star grade designation. The motoilst
should be guided by the motor vehiele manufacturers’
recommendations ofi the tinlmum stat geading fot patrol
{or the car eoncerped. ‘

T allow tife for producers 1o ensure that the quality of
petrol at point of sale 1§ o confotmity, thy stardard s
atfective from 1 February 1979 (but see also 5.2],

Nots on testing ‘ :

|1 the |aboratory testing of petrols agalnst the retulre

ments 6t elause 5 of thie British Standard, it is neces-

eary to use squlpment and procédures exactly as faid
down I the approptiate test methods. In partieular, it
18 wseenitial to use properly inspected snd mislntained

“standard GERT ehgines for the determination of both

RON and MON, A usetul gulde to the atisfactoty
operation and test precisiorn of a GER sriglhe eaiy bé
phtained by (neluding it i the Englne Tast Correl:
atlon Progtatmine of the Institute of Petroleum,
Detalls of this programme ate available frofit the
Inetitote of Patioleur of the Biitsh Stantards
Institution,

‘ %The teut *petrol” 1§ veed in this British Srakdard 8¢ Being that most gensrally vied by motatstsin b UK; "gasoling' and "iBtor SHIHT Gg
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British Standard Specification for

Petrol (gasoline) for
motor vehicles

1, Seape

This British Stantlard spucilios roquirements for four grades
of petrol that cover the current range of quality retalled in
the United Kingdom for use in petrol englne vehicles,

2. References
The titles of the standards publications referred to'in this
standatd are listed on the inside back covar,

3, Sampling

3.1 Sampling from storage tainks, For the purposes of 1his
British Standard, all sampling shall be earried out In accor-
dance with the relevant sections of BS 3105 : Part 1, and
aclditionally as detailed in 3.2,

3.2 Sampling from poiro) pumips

3.2.1 Sampling vans, Standard melric sampling cans. are
of 5litres and 1 litre capacity, Thelr canstruetion shall
comply with the appropriate satety requirements Tot éans
that are to hold highly Tlaminabla matertal,

3.2.2 Preparation of vans. A stock of caris shall be kept
solely for the purpose of taking petrol samples, N

cans shall be. rinsed with petrol before boing Used 1o re-
riove doy residual traces of ol left duting rianufasturing

Table 1. General requirements for all grades of petrol

operations ane then allowed to dry. Before use, &ll cans
shall b checked to ensure they are sound and free from
leaks, A petroleum-resistant sealing washer in good cot-
dition shall be In position In the cap.

3,2.3 Procedure, From the pump nozele, B Hires of
putrol shall be carafully drawn into & caol § 1itres can
using a clean dry funnel, [mimsdiately afterwards, this
saimiple shall bi carefully tecanted into the requisiie

. number of 1 litre eans, using a funnel; filling the cans

to within 15 miw of the brigs. 1t more than 5 litres

are nieeded, tha opatation should ba tepeated imnodi-
ately and before the pump has baen used Tor any other
purposes The screw caps shall be fully dyhtered and

the ans checkad to ersure that there are no leaks,

A quantity of 1 litre is sufficlent for the determination of
- obtane numbets ivd cortaln othor tosts, but 1t1s advisable
to provide each laboratory with 2 litres of samiple in-vase
further work Ts needed; it is sssential that those 2 litres be
of idential matetial, ,

Tha sampling prosedure shalf rot be artied but in direet
sunlight, if-at all possible,

. 82,4 Storage, laelling and transport, Samples should be

kept in a cabl place altiough it ts vot necessary to Koep

thei tefrigerated, H Teft in diveet sunlight there is o dunger

brénoriy Liritit R ’f@st mﬁgi\ozf o
. o B8 Tachnically
o o Mlﬁ‘.“ ,M‘”“ idféfeficé‘ gﬂumie‘m‘ to
Water and suspended matter um None - =
o ‘ 1| visitle |
Dijstillation ‘ ‘
Distillate evapotatad at 70 °C, % (v/v) 10 45
Distillate evaporated at 100 °C, % (i) % | »
Biistilfate evaporated at 18078, % v/ 80 i 4349* 10 123778
Final Lisiling point, °6 - 220
Residus, Yo (v - 2
Gapper eottosion, d 1 at 50 °C w o |elassd | 4381* | 1P 184778
Bulphur santent, % o/l . 0.4 4380 I8 107/73
Existent Ui (solvent washied], g/100 ml | = | & A348 P37
Oxidation stability, mit. | 240 - | 4847 16 40/74
Lead eantent, g/l (soe also 6.2 10.05 {045 5857 ASTM Da3d74

*Hovision in ctiurse of prepatotion, Pending publieation of the British Standard the !nchmcaﬂv eauivalent mpthod guoted should be used.

1




PR

et

8BS 4040: 1978

that the cans will "balfoon’,

Where appropriate, samples should be scaled and matked
in compliance with loeal requirements. Full and Jegilsle
information relating to the source of the sample shall be
attachied to the can in sieh a manner that it will not
gasily become detached subsequently,

NOTE, If the semple hps to be sent to the laboratory by publie
transport it will be pecessary o enmply with the general regul-
ations covering transporiion of Hammable miateeials and with tha
raquiremenis of the transport outhority toncerned, Infarmation
on tha appropriate procedures and type of packiging fequired
should 1 obtained from the ttansport authority involved,

4, Composition
Tha peteol shall consist essentially of volatile ydrocarbons
toguether with additives as required,

5, Requirements

5,1 Ganeral requiremeants, Whon testee in accordance with
the methods indicated in table 1 the petvol shall comply
with the limiting requirements specifivd.

5.2 Futuré teduction of limit for maximum lead éontent,
With effect fromi 1 Janaary 1981 the miaxtmum limit for
Jeact content given in table 1 shall be feduced from 0,45 g/l
to-0,40 gfl.

5,3 Anti-knock requirements. When deterimiined by the
methods referrad to in BS 2638 and BS 2637, the anti
kaock values of the petrol, exprossed-as hoth RON and
MON rospectivaly, shall be not less than the mibimum
values givan in table 2 for the grade concerned. (See notu
ot testing iy foreword,}

The interprefation of single RON and MON st rosults
by BS 4300 is deseribied in 6.4,

NOTE. The Hetails of procedirs and snuipmient Tor the detetinivation

of BON tind MON ate ywen in ASTH D2689-75 : 19 237/68 and

ASTM B2700.75 (B 236168 spottively, to whigh the corragpond-

itig Britists Stondards above refor.

Table 2. Anti-knoek values tor all geades of petrol

Grade dusignation RON ‘ MoN ‘

G star 4 100.0 mun, 86.0 rivin,

4 stat 97.0 miin, 86.0 min.
3stue 84,0 min, 82,0 min.
2 star 80,0 tin. 80.0 min.

8

5.4 Intetpretation of single RON and MON test resultss
testing marglii at the taciplent, A recipient who has no
othet ssute of inforination on the true value of 4
chardetoristic thar o shngle result should eonsider that
{he produst faits the specitication limit, with 95 %
cuntidence, only if the-result X ig such that:

0.844
KAKA o
x<a- 08

whate ‘ . ‘
# 15 the reproticibility of the (est miathod ($ee 5.5)
A 18 the minithuns RON or MON Tor thie grade,

00008

5.5 Repraducibility of RON and MON. Reproducibility
is a cquantitative expression of the random error assoclated
with operators working in different Jaloratories, cach
abitaining a single result on a pottiot of the same samploe,
Itis the ditference between two such single and indepen-
dent results that would be exceeded In the long run in only
one tase il twenty in the normal and correet operation

of the test mothod, {This is known as the 95 % probability
leval.)

Extensive data obtained from consumer and producer
laboratorias over 4 numbar of years for many saniples of
conventional petrols have shown that the reproducibility
of fuel ratings between faboratories vities with octaiie
numbet lavel, The reproducibility of the test methods gt
intervals of 1 RON and 1 MON over the ratige required

by this British Standard are given in tables 3 and 4,

Table 3. Repradugibility of RON test method

RON Ruproducibility, A
80 0.7
91 0.7
92 0.7
a3, 0.6
94 0.6
g5 0.5
96 0.6
47 0.5
98 0.7
8y 4.7

100 0.7

NOTE: Table 4 has boen calulated Tram 1he reprotuobility data
pubtlishod i ASTM 0260975 ¢ 1P 237768, Section 1447,

Table 4. Reptoducilsility of MON test friethod

MON : Hoprodueiliility, i

80 1
81 1
82 1
83 1,
1
85 1
86 1

NOTE. Tabhe 4 has boen caltulmad from the teproducibility datd

~-published in ASTM 2700475« 1P 246769, Seetion 14.1.2

5,6 Disputes. In cases of dispuie the procedure dotailed
iri BS 4306 shall ba ermiployed, Lo

6. Marking and labelling ‘

6.1 Specitication of stars, The grade designations used in
conreetion with this British Standard shall be of {he

*Bopins of these methods are avaitable for thfetence it thy Library of the Brtish Standards Institution. Thy methods ate publighad in the
ABTM Annual Baok bl Standards', Part 47 *Test methods for rating motor, diesel, sviation tuels' and may be purehased if the LUK from
e Thatdute of Potroteu, 61 Now Gavendish Streat, Lonton WIM 8RR or ordored {hrough the Sales Depat titent, British Standatds

1 stituticn.
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general fornt shown in figures 1, 2 and 3. 1Uis tecommuntied
that ach star e not fess than 40 mm and not more than
80 mm in diamater (point o peint} and that the colour usad
far ihe design and lettering should be in clesr contrast to the
background colour,
6.2 Marking of pumps and containers. The Tollowing
information shall be marked on each dispensing pump or
container used for delivering petrot complying with the
requirermpnts of this Beitish Standard into the consuming
vehiele,
{a) The rame or mark of the supplier or the vendor of
the petiol,
{h} Tha appropriate aumiber of stars, i aecordancn with
6.1, Tar the yrade of prtrol debvered, vach star to ieor
porata the nuniber of this British Standard, Le. BS 4040,

NOTE. Por the marking of biending pumps, sre 7,2,

6,3 Astoeiated dogumentation, In documents relating to
{he sl ot delivery of petrol somplyitg withy the recurirg-
mients of this Britigh Standard, the grades dusiypation i
acesrdatice with 6.2 (b} may be exprossed in writing,

&, 4 star’ or our star’, but this form shall not i used
on a purmp or contalner.

Erguré 1, Grad duvighntions Tor pateats (2 star arid 3 stat)

BO “uUdU ., Tuiy

D00,
7. Blending pumps bOGUSW

7.1 Genaral.. For the purposes of this Biitish Standard, a
Blending pump is a devie in which two petrols of different
grace dusignation are combined, by a muans which is either
presat or unddr the control af the pump-vperator, inte one,
two of more hiends for delivery into the gonsuming vehicle.
7.2 Marking, When any grade dusignations in aceordance
with 5.3 art used on a blending pumgp the follewing shall
apply.
{4) Each such dusignation shall be elearly assuciated
withy the particular bland or blends to which jt rusters,
(1y) Tho petro! supplivd to the consuming veliiele in
association wilh such designation shalt comply i all
respenls with the requirements of this British Standard
Tor the grade Ty guestion.
(e} The provisions of 6.1 shall apply, pxcept that the
minimam diameter {powit to poiint) of eaeh star dis-
played on the pums niay be reduced to 15 mm.

{el}: 1y thie ease-of additional stars indicating the setting
of the selecior control fov detivery of a particular

bletid, the minimum diametet (point 1o point) of eath
sudh -additional star may b reduced to 10 miny provided
that stars complying with the reguiremetits o (b) and
{¢} above are displayed on th pump,
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Standatd publications referred to

#5 2637
BS 2638
BS 3195

BS 4306
BS 4347
B85 4348
BS 4349°¥
85 4350
85 4351°
B5 5657

Motor and aviation type fuels ~ Detetrination of knoek characteristics - Motor fethod {1SO 5163)

Motor and aviatién type fuels — Détermination of knbek characteristics — Research method (150 6164
Mathiods for sampling petroleum products

part 1 Ligquld hydrocorbions — Ménual sampling [1SO 3170]

Recommendatians for the appliation of precision datd to specifications for petroleum produéts

Muthod for detarmination of axidation stabllity of gaséline {thduction petlod method)

Method for dotermination of existent guim in fuels by Jet gvaporation [EN 6)

Methiod for distillation of petroleum produets

Mathod for the determlnation of sulphur [y petisieum produgts and liquefled patroleum (LP) guses {lamp mothod|
Mothod for determination-of copper corrosion by potioleum products

Petroleun producis - Gasaline — Determination of lead content = iedlie monochlorlde mathud [1SO 3830)

* HevIRiBhE 17 eButss of BHoparatish
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This British Standird, having been praptred under the dicectlon of
the Petroleum Standards Commitice, was published under the
authétity of the Exccutive Board on 20 September 1978 and is
effective from 1 February 1879 (see foreword),

© gritish Standards {nstitution, 1978

First published March 1967

First.revision Mareh 1971
Second ravision Septeriber 1978

1SBN 0 580 10408.7

Copyright

Users of British Standaids ara timinded that opyright subsists I
all BS| pubilieations, No part of this publication indy be reproduced
{1 any form without the prior permission In writihg of BSI.

This doet riot preciuda the free use, in the course of lmplemdmmg
the siandard; of nigcnssary details such ds syribols and size, type of
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grade designations, Enguiries should be-addressed to the
publications Managet, 101 Pentonvitle Road, London N1 9ND
{Telephane 01-837 8801; Telox 23218),

Contract requiremmients
Attention is drawn to the fact that this Britlsh Standatd does ot
purport 16 Theludd all the necessary provisions of a conttacts

Revision of British Standards

Britlsh Statidards are revised, when necessary, by the fssue either
of anendmant slips of of revised editions, It is important that
bgars of British Standards shauld Jscertain that they dre 1
possession of tha latest amendments or aditions,

The following BST raferances refata io the work on this standard:
Committen reference FTC/H Draft lor comment 77/54443DC

~Cooperating orgariizations

The Pettoleurn Standards Comnilttee, under whose direction this
British Standard was prepared, consists of fepresentatives from the
following Government depdrtments and selentitic and fndustrial
organizations;

Chemical |ndustries Assoclation

British Lubricants Federation Limited

British Natlonal Oll Corporation -

Department of Industry=Natlonal Enginseting Lobbratory

Hydtacarbon Solviits Agsociation
*Institute of Petroleuin

Landon Tratsport Executive

Minlstey of Defunice
*Soclety of Motor Manufacturers and Traders Limited

Armendments issued sinee publication

The organizations ﬁmrkcd with-an asierisk In the above list, togetter
with tha {ollowing, were directly représented on {he committas
éntrusted with the preparation of this British Standaru: ‘

Autorvobife Assoglation

Consumérs Assoelation

Depariiient of Etetgy

Departient of Transport

Tnstitute of Treding Standards Administration

Medical Beseureh Coungil

Motar Agents Assoclation Limited

Royal Automobile Club

Unitad Kingdem Putrolsum Ihdostey Advisory Coririitive
{tidividuel expert

Ad. No. | Date of lssus Tuxt affeeted
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AS 1876, Part 11982 . ‘ 2

PREFACE

This standard was prepared by the Association’s Commitice on Petrol for Motor
Vehicles under the direction of the Consumer Standards Adyisory Commitice. This

edition now constitutes Part [ of the standard for petrol and as such supersedes

AS 18761976, Petrol for Motor Vehicles, This standard riol only takes account of
the various grades of leaded petrol that re currently available to the consumer, but
also specifically refers to ‘leaded’ petrol, since it has heen proposed that ‘unleaded’
petrol should become available in 1985, As a consequence the standard for unleaded
petrol, which is in the course of preparation, will form Part 2 of AS 1876.
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K AS 1R76, Part 11942

STANDARDS ASSOCIATION OF AUSTRALIA

Australian Standard
for
PETROL (GASOLINE) FOR MOTOR VEHICLES

PART 1—LEADED PETROL

FOREWORD

This standard, which constitutes Part 1 of the standard for petrol, relates {0 leaded
petrol, ‘

Although this standard specifies reqtiirements for somie of the more important
properties of leaded petrol (also known as gasolitie of motor spirit), itshould benoted
that it docs not deal with all the cssential propertics necessary o ensure a quality
product, Notubly, propertics such ag distillation range and vapour pressure huve been
omitted because of the wide range of climatic condilions encountered across Australia
and the necessity of varying these propertics according (o season and location, Essen-
tially thei, this standdrd is concerned with the performarice of leaded petrolin tertns of
jts anti-knock vatlue, o

In addition, thc standard provides a colour coding system forthie three commioily
available grades of leaded petrol, as well as requiring that the RON (Resetreh Octane
Number) of eachi grade of leaded petrol be displayed on the dispensing pump ot any
container of leaded petrol intended for public sule, ‘

The requirement for the addition of an identifying agent {0 petrol has not beei
specified as the committee believes that this is urineeessary for the following reasons:

(1) The cost differential between 97 octane and 89 octane fuelis now so smallag (o
make the deliberate adulterution of 97 octine fuel unatteactive,
(b) 1afiractice it has been exceedingly difficult tooblainand use asuitableidentifying

" tipent, ‘ ‘

(¢) Tests can be readilyeartied outinany laboratory ceptified by NATA to carry out

ottane determinations if doubts arise concerning the Rescatch Octane Numbet

of a particular sample of leaded yetrol, ‘
The commitice totsidered the possibility of including a more convenient, but not

' riecessarily cheaper, method of determiningoctane villuess however, suitablealternative

methods were ot avajlable, ‘
Altliough the tests specified inthis standard ean b seadily eitrried out, itis sircssed

that where the ltboratory tests ate belng performed, it is essential that the equipment

and procedures aré exactly as laid down in the approptiate test thethod. 1n particulat,
for the deterrtiiation of the Research Octanie Number it is essential that & properly
{hepteted and maintained standard CFR (Coordinating Fuel Research Commnitie)
engine be used. The satisfactory operation and test preeision of CFR enpints in
Austrafia is ensured by the enging test correlatior program of the National Association
of Testing Authorities (NATA). ‘
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SPECIFICATION

1 SCOPE. This standard specifics requirements
for three grades of leaded petrol.

NOTE; 1 Australin, the most common term for motot fuel is
‘petral’, Alternative termis are ‘gasoline and 'motor spitit’,

2 APPLICATION, This standard applies to
leaded petrol for use in motor vehicles powered by
spark-ignition internal-combustion engines,

- This standard does riot apply to aviation petroly
(AVGAS),
3 REFERENCED DOCUMENTS. The following
documents are referred to in this standard:

_BS 3195 - Methods  for Sampling

Petroleum Products
Part |—Liquid Hydrocar-
bons: Manual
Sampling
BS 4306 Recommendations for the
‘ ‘ Application of Precision
Data {o' Specifications for
‘ Pétroletim Produets
ASTM D 130IP 154 Method for Defection - of
Copper  Corrosion from
Petroletum Produets by the
Copper Strip Tarnish Test
(BS 4351 istechnically ident-
1cal)
Method of Sampling Pettol-
eum and Petroleuin Produets
ASTM D 381-=IP 131 Test Method for Existent
Gum in Fuels by Jet Evipor-
ation (BS 4348 is techinically
identieal)
ASTM D 525--IP 40 Test Method for Oxidation
Stability of Gasoline (Ihduc-
tion Period ML;’(hd’d) (BS 4347
is techinically identical)
ASTM D 1266-IP 107 Test Method for Sulfur in
‘ Petroleum Products (Lamp
Method) (BS 4350 s technic-

ASTM D 270

‘ ally identieal)

ASTM D 2699-=1P 237 Test Metliod for Knock
Chatucteristics of Motor
Fuels by the Research Method
Test Method for Lead in
Gasolinc—~Iodirne Motios
g _ thloride Method _
4 DEFINITIONS, For the purpose of this statide
ard, the following definitions apply: ‘

Adelitives-~chetiiieal subsianecs added to petrsl

ASTM D 3341 or
1B 270

usually in Small quantities, (o impart desirable

properties to, of prevent deterloration of, the
petrol, ‘ L

Extenders—oxygenates that may be added to petrol
as part of a petrol conservalion scheme,

5 COMPOSITION. Leaded peirol shail consist
essentially of volatile hydrocarbons and shall not
includé water or suspended matter which is visible to a
person’ with normal vision,

Leaded petrol muy contain additives and/or
cXtenders,

6 REQUIREMENTS., :

6.1 General. All grades Jof leaded petrol shall
have properties that comply with the limits specified in
Table 1, when tested in accordance with the methods
iridicated therein,

- -In the event of dispute as to the appropriaté value
of any of the properties listed in Table 1, thie relevant
procedures specified {n BS 4306 shall be used to inter-
pret the laboratory resuits,

NOTE: Appenidix A describes the relevant mathads to b used to

oblain w representative sample of leaded petiol,

6.2  Nominal Research Octane Nuinbers, * When
determined in accordance with ASTM D 2609.1P
237, the grade, i.e. the antiknock value, expressed as
the nominal Research Octane Numtber (RON), of
leaded petrol shall be one of ke followitg:

(a) 89;

(b 92; or

(€) 97. o ‘

I thie event of dispute 1s to the appropriate RON
value, the relevant proceditres specified in BS 4306
shall be tsed to interprat the labnratory results,

NOTES:

Lo Afiptidis- A deseribes the televint fethods to e used o
abtaiti 4 fepresentative sample of leaded petrol,

2, Whete the RON value fron 4 single determinatiog is fess thay
the nominal (l.é: matked of lainied) RON value, thei the
melhod of Afipendix Bis To be used to'deelde, wiih 93 percent
confidence, whethier the frug KON value of thie leaded petiolis
less thidn its claimed or mutked RON value, )

For the definition of true RON value, see the Note 16 Paias

graph Bl of Appendix B,

6,3 Colotir Codinig. Each grade of leaded petrol
shall be tolouted ag specified in Table 2, {o-& hucand
depth which is similar to the cotresponding referetice
colour solution specified tn Appendix €,

7 MARKING, 'The following inforiration shall be

matked on etch dispetising pump and cach eotitainer

of leaded petrol intended for sule {6 the publicy -

~ta) The l'lar‘:'md nifie or trademark of the Jeadud
pettol,

(b} 'Thie nonitnal RON value of the feaded petrol,

GOPYHIGHY
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TABLE 1|
©r GENERAL REQUIREMENTS FORR ALL GRADES OF LEADED PETROLFOR
; MOTOR VEHICLES
‘ o Properiy S Limit 1 Testmeihod
b1 Copper corrosion—3 hat 50°C | Class | maximum | ASTM D 130--IP 154
b Sulphur contént—% by mass 0.2 maximuin ASTM D 1266~1P 107
Existent gum—mg/ 100 m, 4 maximim ASTM D 38l~IP 13}
; y Oxidation, stability—miln. 240 minimui ASTM D 525—IP 40
| R {2ad conlent -g/L at 15°C A% permitied by | ASTM D 3341 or 1P 270
: i Goyernment
r : tegisiation
& {1
|
]
‘g; 1
I ‘ TABLE 2
L COLOYUR OF THE VARIOUS GRADES OF ‘
LEADED PETROL S
b ~Nominal RON value Coloiir
K Yellow
N 92 Purple
& - L _ Red
t NOTES: B
j, Great preciston In colour maiching 15 not required a3 the
- colout has fio efféet ot the performarice of the peifol, The
fa petrol Is colouted simply Lo aid identification by the consumer.
. 3, t s antlelpated that from tme to time the abave colour coding

system will requive amendment ds differént prades of leaded

: C -~ pettol became available or éxisting srades ure withdrawn,

i 3, The et fue', a8 used in Clause 6.3, refers to the colour
: wheteas The terni depth! refers to the colour ihtensity, -

P
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APPENDIX A
SAMPLING

Al SCOPE. This Appendix sets out methods for obtaining a representative sample
of petrol for analysis, ‘ ‘
A2 APPARATUS, ‘ ‘

A2l Apparitus for Obtaining a Sumple froin Other Than a Petrol Pump. ‘The
apparatus for oblaining a representative sample from a fixed tank, railear, roud
vehicle, ship, barge, drum, can or from petrol that is pumped through a pipeline, shall
be in accordance with the relevant sectiots of BS 3195, Part |, ‘

NOTE: BS 3195, Part | Is techinically identica) with the corresponding methods in 1P 51 published by the

Institute of Petroleuni, ajid ASTM T 270 publishied by the Atnerican Society far Testing and Materiuls,

A2.2  Apparatus for Obtaining a Sample from a Petrol Pump, The apparatug for
obtaining a representative sample from a petrol pump shall be 4s follows:

(a) Astock of cans which are kept solely for the purpose of obtaining petrol samples.
The cans shall be of 5 [, and [ L capacity which comply with the appropriate
safety requirements for cans intended to hold highly Nammable material, Each
can shall have & petroleumeresistant scaling washer positioned in its cap,

(b} A clean, dry, metal funnel, , ‘

NOTE: A metal fuinnel has been spécified in Paragraph A2.3(h) beeaust soime plastics Tuninels are
pront to statie chatge which could eauise a4 explosion when taking » sample of petrol,

A3 PROCEDURE.  * \

A3 Procedure for Obtainiiig a Samplé from Other Than a Petrol Pump,  The
procedure for obtdining a representative sample from a fixed tank, ruilear, road
vehicle, ship, barge, drum, can or from petrol that {s pumped through n pipeling, shall
be in accordance with the relevant sections of BS 3195, Pait I,

A3.2  Proceduie for Obfaining a Sample from o Petrol Pump.  Where practicable,
ensure that the sampling procedure is yo! cartied out irdireet sunlight. The procedere
shall be as follows: ‘

(a) Before usitig any can for saniplirig, the can shall be checked {o ensure that it is
sourid atid free Trom leaks, Further, just before the sample is taken, each new
can shall be rinsed with a small quantity of the petrol to be sampled, to remove
atiy residut] ofl left during the manufactuye of the cun, ‘ ‘

(b) Usitig the clean, dry, metal funtnel, carefullydraw 5 Lof petrol ifito n cool § L san
fron the petrol pump, Where it is desirable to have more tharia 5 L saniple, the
above opetation should be repeated immediately and before the pump has been
used for any other purpose, ‘

(¢) Immediately after drawing the petiol from the pumip, using the funnel, decant
the 5 L sample o samples into the reguisite number of 1 L cans, ensurinp that the
caris are filled approximately 5 mm from the brim, R :

(dy Tighten the serew caps fully and cheek to ensure that there afe fig leaks,

(e) 1 the cans have to be stored before the sample Is andlysed, ensure that they are

~ slored it a éool, well ventilated place, Do nof reftigerate,

NOTES: ‘ ‘

1 Where practicable, the samplé dnd stordge of the sample Siould nothe i1 diveer suntight beearse niot
only 16 there ati inereased possibility of losing the velatile toimpotients of the satple bul also the
hazard of fite of explosion i Thetetsed, . ,

2, Altkiough 8 1L catiof sumple Is sufficient for the determfnation of the RON and certais other tests, it
is advisable to provide énchi laboratory with twiy | Leans of sample in easé furthier wotk 16 ficeded,

COPYRIGHT
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| APPENDIX B
INTERPRETATION OF SINGLE RON DETERMINATION

BI SCOPE. This Appendix sets out a statistical method for deciding, from a single
RON determination, with 95 percent confidence, whether the true RON value of a
sample of leaded petrol is less than its nominal (i.c. marked or claimed) RON value,

NOTES:

i The true RON valug is the mean RON value of an {itfinite nuriiber of tests carried oul ok A represenits

ative sumple taken from the leaded peirol which is being examined, ‘
2, 1fitis desired to éstablish the truc RON value with greater preeision, a greater number of RON deter-
minations would be necessary and the results afe to be dsséssed in dccordance with BS 4306,

B2 "APPLICATION. This statistical procedure applies only where the single deter=
mined RON value of the sample is /ess than the nominal (i.e. fitarked of elaimed) RON
vilue, ‘ ‘ ‘ ‘
B3 PRINCIPLE, Where the single determined RON value is fess than the notatnal
(i,e. marked or claimed) RON value, 4 statistical relationship is used to asceriain, with
95 percent confidence, whether the true RON value, which femaing uniknown, of the
leaded petrol is less than its nominal RON value,
B4 SAMPLING, A representative sarple of the petrol shall be obtained in accord=
ance with Appendix A,

NOTE: If It fs desired to established the tiue RON value with greater precision, the nuiiher of safiples

would liave to'be substantially increased,
B5. PROCEDURE, The procedute shall be as follows:

(a) Using the test method described fit ASTM D 2699-—1P 237, detetmine thie RON

value of the representative sample of petrol, :
(b) Then, using the result of the single RON determination, caleulate whethers

"y 0.84R

X< \/2=~
which may be rounded off {o«

X< A=~ 0.6R
where

X=the RON valug of the sample as determisied in accordanee with

ASTM D 2699~1P 237 :
A = the nominal (i.e. marked of claimeéd) RON value of the sample

R = the reproducibility relative to the nominal RON value (see Table B1),

TABLE BI ‘
STATISTICAL DATA FOR CURRENT GRADE OF LEADED PETROL .
Ngle;l‘gn' Reprodicibitity &\.}.B‘J.‘:-{‘i e O'Q"I‘i
Vhllé . \ [
e VPV
89 0.4 4 88.6
92 i .66 04 91.6 :
o 06 04 ] 966

NOTES:

1. Repradueibllity, as referred to abové, Is u quantitative expresslon of the randonseeror associuled with
operator wurkfn‘giﬁ different labotatories dueh obla iningslﬁgﬂé resulls o u porion of the same sdimple,
Itigdenined ug (hat difference bstween two suchoitigle ard jndepéndent results whieh would be execeded
I ¥he lohg tuh in only Ghe case in tventy 3ii the hotmal ahd correct operation of the est mietliod, (This is
kiiowr as the 95 ercent probability level.)

2, Extensive data from cotsutier and producet laborilaries over 1 fumbet of vears for many safiples of
eonventional petrols have shown that the 'rcp‘rodueibnn{ of fuel ratings between laboratories vitley witg‘
otlane jitimber level, The teptodutibility of the fest methivd asspdeified inTable DT, has beow taleulate
ftom informiatioh contaiied In ASTM D 269919 237, ,

I‘i& INTERERFTATION  From tie ealeulation specified iii Paragraph BS (b), 1o
=

then it may be assumed, with 93 perecnt confidencs, that the true RON value 1 Joss
thar the nominal RON value..
COPYRIGHT
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|  APPENDIX C
COLOURANTS FOR LEADED PETROL

Ct SCOPE. This Appendix describes coloured reference solutions which are to
be used [oF comparison with the appropriate grade of leaded pettol in terms of its hue,
i.e. colour, and depth;i.e, colour intensity,

C2 PRINCIPLE, For easeof identification, each grade of leaded petrol is coloured
using any suitable dyestuff {o 4 hue and depth thatis similar to the hue and depth of the
appropriae coloured reference solution.

C3 COLOURED REFERENCE SOLUTIONS.

C3.1. Yellow, The yellow reference solution shall be a homogenicous solution
comprising 1.8 mg of a commercial yellow dye, which is essentially dieihylamino
azobenzene, per litre of primary referénce (uel grade iso-octane,

NOTES:

1. Suitable commerelal yellow dyes are

Williagis Yellow DEA; o
Waxoling. Yellow EDS. , .

2. Crinse 6:3 vequiires that leaded petrol, having s nominnd RON value of 89, should hiavé a similar hue

and deptli 1o that uf the yellow reference solution, ‘

C3.2 Purple. The purple reference solution sha'l be a homogencotts solution
comprising 6 mg of a commercial purple dye, which is essentially 40 percent by volume
of an anthraquinont dye, per litre of primary reference fuel grade isg-octane,

NOTES:

I Asuitable commerchu] purpte dye iy~

Mottang Automafe Paple RS,

2/ Cluuse 3 feqjuites that leitded petrol, Huving 4 omitil RON valae of 93, should have o similar hue
and depth to that of the putple tofereice solution,

C3.3 Red, The red reference solution shall be a homogeneous solution compris<
ing 3 mp of a comricreial red dye, whichi is ¢ssentially 70 percent by voliithe of an alkyl
derivative of azobenzenie-4-azo-2-naphthol, per litre of primary reference fuel grade
is6-petihe, ‘

NOTES:

{ A sultable commicreial red dye 15—

Motons Ol Red 8 Liquid.

2. Clause 6,3 requites Lhat leaded peteol, having 4 nominal KON value of 67, should have a stuiltar hie
and depth 1o that of the-fed reférence sotution;

COPYRIGHT
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Australian Standard
for
PETROL (GASOLINE) FOR MOTOR VEHICLES
PART 2—UNLEADED PETROL

.

FOREWORD

This standard, which constitutes Part 2 of the standutd for petrol, relates (o unleaded
petrol, Leaded petrol is specified in AS 1876, Part 1.

Although this standard specifies requitements fof sorie of the more important pro-
perties of unleaded petrol (ulso known as gasoline or motar spirit), it should be noted
that it does not deal with all the esseiitial propetticy necessary o ensure a quality
product, Notably, properties such as distillation range atid vapour pressure have been
omitted because of the wide range of climatic conditions encounfered across Australin
and the necessity of varying these peopetties according to scason and location,
Essentially then, this standurd is conceriied withi the performance of unleaded petral
in ferms of ifs anti-kiock value, P

This standard requires that unleaded petrol be coloured, Green, colourfess und yellow
wete considered; however since green is currently used for AVGAS, greeri was cone
sidered inapproptiate because both petrol and AVGAS may be stored together (e.g,
in rural areas) which could lead to disastrous results if for instance, vnleaded petrol
was used in d light afrcraft, Colourless was also rejected because depending on the
itatute of the crude used to produce the unleaded petrol, it is possible that the product
would naturally be colouted yellow and as such would ot cotiiply with the colourless
requitement, Further, as it is intended that leaded petrol with a nominal Research
Octunt Number (RONJ value of 89, which is currently coloured yellow, be phased out
at the same time as unleaded petiol is introduced, it was believed that yellow stiould
be retained for the unleaded petrol,

As will be observed from Table 1, the standard requires thatthe sulphurcontent of the
unleaded petiol not exceey 0,10 percent (by tuss). although it is puirently possible
{o produce unleaded petrof with sulphut concentrations below this maximum, it is
recogrized that oceasionally there will be insufficlent low sulphur crude aviilable
to produce such petrol. Accordingly, in order to mainfaii the supply of unleaded
petrol, crudes of highet sulphiur concentrations will need to be used more exiensively,
resultinig it 4 petrol with a sulphur corcentrition that exceeds the maximtni speeificd
in Table 1. Undet such conditions (ke petrol producer will need (o obtaiti periitisslote
from the relevant Regulatory Authority to release such pettal for sale to the public, In
this tegard, it Is gencrally aceepted that, provided that the need to use crudes of high
sulphur concentratiotis is not excessive, the Regulatory Authotities may témpotarily
exténd the maximum concentration of sulphur iit unleaded petrol (.15 petcerit
{(by tass), ‘

Tii referenice to the antiknock requirements, sinee the MON (Mbotor Octatie Number)
répreserits relatively severe con itiofis of engine operation while the RON (Research
Octane Numiber) represenits telatively mild canditionis of engine operation, it 18
gerierally believed that the average of the MON and RON values, whicli is expressed
as the Antiknock Tridex (AKD), most closely cortelates with typical road performance
of an engirie, because under norial use, the engife of 4 Hiolof vehicle dpetdtes under
various dégrees of sevetity, Because of this, if Some countries (e.g. the USA and
Canada) the antiknock requircments are expressed it terms of a miinimuin MON and
minimum AKI only. However, for Australia, although a minimum AKI of 86,5 Wity
considered appropriate, in order to maintain consistericy with the requirements of
the Regulatory Authotities (e,g. NSW Cleari Air Act), 1t was decided that the anti-
kiiock fequircments should be limited 1o the expression of the MON and KON
values ohly, fot at least this edition of the standard, :

With respect (o the test procedures, althougli the tests specified in this standard eap
be readily carried out, itis stressed that where the laboratory tests are being petformied,
it isessential that the equiptient and procedutes are exdctly as laid dowri in the approp-
riate test method, 1n particular, for the detetinination of the MON and the RON itis
esseiitial that the appropriate Coordinating Fuel Research Committee (CFR) engines
that are used are properly inspected and inaintalned. "The satisfactory operation and
lest precision of CFR engines in Australia is ensured by the engine test eotrelation

prograni of the National Association of Testing Authoritics {(NATA).
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SPECIFICATION

I SCOPE. This standard specifies requirements
for unleaded petrol, ‘

NOTE: tn Australia, the most cominon term foi motor fuel is
‘petrol’, Alternative terms are ‘gasoline' and ‘motor spirit’,

2 APPLICATION. This standard applies to
unleaded petrol fof use in motor vehicles powered by
spark-ignition internal-combustion engines,

This standard doés NOT apply to aviation petrols
(AVGAS),

3 REFERENCED DOCUMENTS. Thefollowing

documents are reférred to in this standaed;

BS 3195 ‘ Meéthods for Sampling Petrols
eum Products
Part I—Liquid Hydtocarbons:

Manual Sampling

BS 4306 Methiod for Determination

C and Application of Presision
Data in Relation to Methods
of Test for Petroleum Products

ASTM D 130-1P 154 Method for Detection of
Copper Corrosion from
Petroleur Products by the
Copper Strip Tarnigh ™ Test
(BS 4351 1s technically
identieal)

ASTM 1D 381-1P 131  "Test Method for Exlstent
Gum in Fuels by Jet Evaporas
tion (BS 4348 is 1cchnteally

. identical)

ASTM D 525.1P 40  Test Method for Oxidation
Stabitity of Gasoline (Induc-
tion Period Method) (BS 4347
is technically identieal)

ASTM D 1266-1P 107 Test Method for Sulfur in

Petroleumi Produets - (Lamp
Methody (BS 2000: Part 107
is technically identical)

ASTM D 2632 Sulfur In Petroleurn Products

(Keray Spectrographic

Meittiod)
ASTM D 2699-1P 237 Test Method for Knock
S Charactéristics of Motot
Fuels by the Researeh Method
ASTM D 2700-1P 236 Test Method for Kuoek
Characteristics of Motor atid
Aviation Fuels by the Motor
Method
Test Methiod for Trace
Quantities of Total Sulfur
(Wickbold and Beekiman
atibustion Apparatus)

ASTM D %785

- ASTM D 3116 Test Method for Trace
; Antounts of Lead in Gasoling
ASTM D 3231 Test Method for Phosphorus
i Gusoline -
ASTM D 3237 Test Method for Lead in
‘ Gasoline by Atomic Absotps
tioni Specttometty
ASTM D 4057 Manual Satnpling of Petrols

iy atd Petrolenin Producly

Auwtomati¢. Sampling of

Petroleum and Petroletim

Products

Ip 51 Sampling . Petroleum and
Producis—-Ligquids, Semi-
Solids and Solids

P 336 Sulphut in_Petroleum Pro-

. ducts by Energy«Dispersive

X-ray Fluoreséence (Notis
Dispersive X-ray Fluores-
cenee)

4 DEFINITIONS. For the purpase of this

standard, the following definitions apply:

4.1 Additive—chemieal substances added to petrol

usually in small quantities, to impatt desirable pros

ASTM D 4177

- perties to, or prevent deterioration of; the petrol.
42 Extenders—oxygenates that may be added to

petrol as part-of a pefrol canservation scherie,

5 COMPOSITION, Unleuded petrof-

(1) shall consist essentially of volatile liydtacarbons;

(b) shall not contain any phosphorus of compounds
of phiospliorus which have been added 1o the
petrol;

(c) shall not confain any water or suspended matter
whieh is visible, withoot any aids, to a person
with tiormal vigion} and

(d} may eontain additives and/or extenders,

NOTES:

< 1. 'As may be ohserved Trom Table 1, atnaximun eoncentration
for phosphorug fs specified. However, the reguirenient of
Clase 5(bY Is Intended to indivate tha( although natueally
oceurring plusphorug and its eafpounds are acceptable {up
ta the limit specified In Table 1), deliberaie additions of
sueh chiemicils gre Aot aceeptable Th unléided petrol.

- 3o-Although Clause 5(d) permits the use of qdditives andjor
extenders it unledded petral, the (oxie nalure of sueh eom-
pounds should be {aken into consideration, Whete additives
wnd e extenders dte used, the eoneeittalion of these somis
‘munds should e sueli that ’lh‘cg are nat inoie lnjurious to
et thai the volatite hydrocarbong spevified 1o Clanse $(a),

6  REQUIREMENTS, :

6.1  General  Usileaded pettol shal] have propes ties
that eonform to the limits speeified it Table 1, when
tested by the methods indieated therein,

In the évent of digpute a8 to theappropriate value of

atiy of the propeities listed in ‘Table 1, the relevint

procedures specified in BS 4306 shall be used to

intetpret the laboratory tesults, R
NOTE: Appendix A deseribes the televant procedures 16 be used
16 tbtaln & representative safiiple of unleaded petrol,

6.2 Agtiknoek vequirémefits, The #ntiknock

properties for unleaded petrol shall conform to the

limits specified In Table 2; whei tested by the methods

indicated thefeifi,

Iri the svent of 4 dispute a4 t6 the appropriate oetine
‘nutnber, the relevant procedutey specified in BS 4306

shall be used to interpret the laboratory tesults,
NOTES: : : :
1. Se the coftithents abbul antiknock tequitethents 1n the
Poruword: ‘
3. Appendix A desenbes thie relevant procedures 1o bie used .
uhlaln o tepresentitive satuple of unleaded peteol,

coPYHIGHT
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% 6.3 Colour coding. Unleaded petrol shall be 3. Red dye in thie colour reference solution is necessary in ofder
‘i coloured yellow to a depth (i.e. colour intensity) that to allow sealidtie colout, malching with commerclal fuels
is ¢iniilar to a homogeneous solution comprising X,}fpon‘lﬁfs". sontln nitutal red coloration in Blending
3 4.5 mg ”ol;la commercial yellow d‘y‘rc, which is an
. alkylated di-azo dye, plus 0.6 mg of a commercial SYING . The T e .;
g red dye, which is cssé‘ntially 70 pereent by velume of Zx: nl\;l:ﬁlﬁzglynGcacg%ﬁsggysﬁXénsu;‘ f;o;;lndatéggh f};‘:‘ll
an alkyl derivative of azobenzene-4-azo-2-naphthol, tainer of unleaded petrol intended foréalctoth‘cpublic‘
13 per litre of a solvent consisting of 70 percent Primary , ‘ ) _ o
v Reference Fuel Grade n-heplané and 30 percent (a) The brand name or trademark of the unleaded
\ ' Reagent Grade toluene. petrol. , e e
NOTES: (b) The words ‘UNLEADED PETROL.
L [, Sec tie commerits about colour in the Foreword., NOTE: Maiiufacturers who place the number of this Australian
! P 2 A suitable commertial yellow dye is Meorton's Automaie standard on imtroidi;;cnsingplelxm and (’:bﬁ{a’?ncrsi on s:\ré‘k:xu‘g-
'* Ycllc:w 8, ’ ‘ ing or on liicsature related Lo unleaded peirol should enstire that
A suftable commeéreial réd dye Is Morton's Autoriiate Red B, the product is manufactured to comply with this standard,
[
b
{7 ' , | TABLE 1
' | GENERAL REQUIREMENTS FOR UNLEADED
PETROL FOR MOTOR VEHICLES
B Property o Limit - Testietliod -
) Lead content 13 maximui ASTM D 3116 or
o gL at 15°C; ASTM D 3237
J' i Phosphorus confent=~ | 1.3 maxitnum ASTM D 3231
- gL
o Sulphur cofitent— 0,10 maximun ASTM D 12661 107
0 by mass (seé Forewoed) ASTM D 2785
oy ASTM D 2622 or
|l P 336 ‘
' Coppet BOFFOsIoN- Class | maximim ASTM 1 13019 (54
- 3hat $0°C o
Existent gumemig/L ] 40 maximum ASTM D 381-IP 131
“‘1 p;‘i_i’datioﬁ, stabilitg | 240 mitimum ASTM 1y 528-1p 40
Y ‘ : TABLE 2
: ANTIKNOCK REQUIREMENTS
Ly o Deopety | Ul | Testmethod
3 Motor octane 85 mimimun | ASTM D 2100-1P 336
CCamberAMONY |
i ‘ Reseatch oetane | 9 minimum | ASTM D 2699:1P 237
L ‘ nimer (RN | mmaimim | T T
%4
]
Yy
I3
L3
— |
i |
1

| GOBYRIBHT o o |
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APPENDIX A
SAMPLING

Al SCOPE. This Appendix sets out procedures for obtaining a.representative
sample of petrol for analysis.

A2 APPARATUS. |
A21 Apparatus for oblaining a sample from other than a petrol pump, The
apparatus for obtaining a representative sample from a fixed tank, railear, roud
vehicle, ship, barge, drtim, can or from petrol that is pumped through a pipeling, shall
be in accordance with the relevant sections of BS 3195, Part .,
NOTE: BS 3195, Purt | is techinieally identical with the corresponding methods in ASTM D 4087 and
ASTM D 4177 publishéd by the American Society for Testing and Maverials and 19 51 pubslished by thie
Instituie of Petroleum. ‘

A2:2 Apparatus for obtaining a sample from a petrol pump, The apparatus for

obtaining u representative sample ffom a petrol pump shall be vy follows:

(1) A stock of cans which are kept solely for the purpose of obtaining petrol sumples,
The cans shall be of 5 Land | L capacity which comply with the appropriate safety
requirements for cans intended to hold highly flammable material, Each can shall
have 4 petroleum-resistiant sealing washer positioned in its cup,

(bY A clean, dry, metal Tutinel,

NOTEy A metal funhel has been specil.. \n Paragrnpli A2,2(b) beeause some plasties funnels are prone
1o statie charge whieh could cause ab - vy asfon When taking 4 sample of petrol,

A3 PROCEDURE.

A3l Procedure for oblalning & sample fromi other than 8 petrol pump, - The

procedure for obtaining a representative sumple from n fixed tank, railear, road

vehicle, ship, barge, driim, cari or from petrol that is pumped through a pipeling, shali

be in aceardance with the relevant sections of BS 3195, Pirt 1,

. NOTE: Séé Note In Patagrapli A2.1,

A3.2 Procedure for oblaining a sample from « petrol pump,  Where practicable,

ensure that the sampling procedure is ot cartied out in dircet sunlight, The procedure

shall be as follovws:

(a) Before using any can for sampling, the can shall be chiecked to ensure that it is
sotind and [ree from leaks, Fuither, just before the sample is taken, each tiew can
shall be rinsed with @ $ritall quantity of the petrol Lo be sampled, to temove dny
tesidual oil left during its manufactare, ‘

(b) Using the clean, dry, metal futinel, carefully draw 5 L of pettol into a eool 5 L, cun
froni the petrol pump, Where it is desirable to have more than a5 L sample, the
above operation should be repeated Immediately and before the punip has been
used for nny othier putpose,

(6) Immediately after drawing the petrol from the pump, using the funnel, decunt
the 5 L sample or samples into the requisite number of | L eatis, ensurhxg that

the cans afe filled approkimately 25 mm from the brim, ;

(d) Tighten the serew caps fully and cheek to ensure that there are no Teaks,

(&) 1f the eaiis have to be stored befote the sample Is analysed, ensure that they are
stored in 4 cool; well-ventifated place, Do ot refrigerite,

NOTES: ‘

I Where practicable, sampling and smrﬁ%e of the sawmplé should not be i direet #un‘mim beentisy Hot
Bhly 16 thete i fnecreased possihility of loginig the volatile eomponents of the tanple, but alsa e
hazard of fite of explosion if increased,

2. Althiough two I L eane of sample are sufficfent tor the detetmination of oetane numbers and eertaln
otlier testy, il is ddvisable to provide eachlabotatory with four 1 1, eans of samplé incnsi repeated
‘{iﬁ,ﬁg 1§ heeded, 10 6etane fiumbers dre ol requited, otie t Lear of sample is adequate for the ety it

i, ‘

v .

v
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qsn') Deésignation: D 1835 - 82

Standard Specification for

An Amotigan Natiohat Standard

LIQUEFIED PETROLEUM (LP} GASES'

This wandard f Tssued under the fixed desighutioni D 1835; the aumber iniuediately following the desighation indicates the
ceirofonginakadoption or in the ense of revision, the gear ol Tast revision, A nukdr in parentheses indicates the yeur ol lasf
teapproval. A superscript épsilon (€) indieatés an-editoral change since The last révision ot réapprovals

{, Scope - -

1| This specification eovers thase prod-
gels commonly Feferred (o as liquefied petros
feumn gases, :

1.3 This specification is applicable 1o prod-
wets intended for use as domestic, commer-

C il ndusteial, and engine fuels,

1.3 This specification Is for use I formulat:
g speeifications for required propertics. of
Iquefied petiolettm gases at the tinie of delivs
ety i bulk,

& Applicable Docunionts

4 ASTM Srandirds:

151463 Method of Sunipling Liguelied Petros
leuiti (LP) Gases’ : ,

1367 Test Methwd Tor Vapor Pressure of
Liquefied Petesleunt (LP) Gases (LP-Gas
Methody ‘ o

01657 Test Method for Density o Relutive
Density of Light Hydeocarbuts by Pressure
Hydtometer?

191837 Test Method for Volatility of Liquefied

Petruleuns (LD) Gases® ‘

131838 Fest Method Tt Coppér Strip Cotro:

sion by Liquefied Petroleurm (LP) Gases?

133158 Test Methiod for Residues in Liguefied
Pettolewny {LP) Qases®

02163 Method of Atialysis of Liguefied Petfo-
leumt (LB Gases aind Propent Conicetitrates
by Gas Chiomatopraphy® ¥

12420 Test Method for Hydrogen Sulfide ih
Liquefied Petroleum (LP) Guses (Lead Acws
fate Methad)t

D298 Method for Caleutation of Cerair

Physieal Properties of Liquefied Petroleut .

ALP) Gases from Conipositional Analysis®
3113 Test Method for Dryness of Propane
Valve Froese Method)
B84 Test Mothod for Sulfue it Liquefied

Petroleun Gases (Oxy:=Hydrogen Burter or
Lanip)* ‘
2.2 Other Documents:
GPA Publication 2140
3. Four basie types of liquefied petroleum
giuses are provided {o cover the common use
applicutions. as Tollows:

310 Conimerelal Propane==A hydrocirs
boti product Tor use whiere high volattity s
fequired,

342 Commerical Butanes=A hydrocar-
Bowi product for use where low volatility (s
trequired, ‘ ‘

303 Campivecial PB Mistnreg==Mixtures
of propanc and bulane Tor ke where Internie.
dite volatility is required.

3,14 Special-Duty Propane- A Yitgh-quat-
ity -product composed. ¢hielly of propant,
which extiibits superior anlikiiock sharicters
{sties wheri used as an interial cotmbustion
etigine fuel, ‘
4. Detall Reyuirerients

4.1 The four types of liquetied petroleum
pasey shall eonforii to the reguirements pres
seribdd i Table 1) :

&, Simpling

8.1 Proper sunipling of Hauefied petroleum
pases 15 extremely important if the-tests are
{6 be significant, All samples shall be abs
talried in secordance with Method 1 1265,

wds-

—

R epeeitication T upder the jurialiction of ASTM Canie
it 3.2 on Petroleutit Products ind Lubiricants,

Current editibn appriced Aug, 271983, Published Jahuary
1983, Originally published a6 DIEIS « 81T, Lart previous
difion I3 (838 76, (1981). e

 Jiirual Book of ASTM Srandards, Vol 0361

$Anhual ook of ASTAL Stardatds, Vol 0307,

FRyailable fromi Cas Provessors A, 1512 Firdt Plae,
™Dk 74103,

‘ 91
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TABLE U Detull Requirements for Lighefied Petroleiin Gases
Product Designation

. ” . ASTM Teg
Copmercial  Commerelal  Conudercial  Special-Duty Methods
Fropine Hutane PB Mikivres - Proping (sce
B T e i s - - . v 3 B PR " et Scc“un 2’
Vapor pressure af 100°F (328°C) tx, psigy - 208 0 " 208 1267 of
ki 1430 4R 1430 2598
Volatilé residue:
evaporaled teniperatute, 95 %, ik, °F 31 6 k] =37
¢ ~38.3 22 22 ~3K3 D 1837
of
bufane tnd heavier, max, vol 15 " i ‘ 25 12163
~ pentine and heavier, fitas, vol 5 PR 20 PRI i
Propylene tonfent, ias, wil % N e v &0 B2 ?
Residual matier:
fesidue on-evaparitioh 100 ml, mas, ml 0.05 008 0.08 008 215K &
oil sinin obsérvation pass’ l’"“*" r;\ss" jiass? D218 5
Relutive: density “(speeific fravily) at 607 . * d d o 131657 ot
G0°F {15.6/15.6°C) . 13 2548
Corrasion, copper, sieip, flax. - Mo, | N, 1 N, 1 Nu. | D838
Sulfut, groins/ 100N max ot 60°F wnd 1492 7 18 5 13 16
o psta gz (15,60 atid 101 kPa) 33, 3 343 29 13 3784
Hydtogen sullide content o pass? D4
Muisture coitent liss ves o iss D 27Vs
Free witet content e none” e .

A Equivalent o Propatie HDS of GPA Publication 2140. ) )
4The r_c‘rmissml‘r vafiof pressutes of products classified as P mistutes siusl nof exceed 200 psig (1380 kPay and
sditfonally must nat exeeed that caleutated from the foflowiig telationship between the phsetead vipor pressuic and the
obsetveil specific gravity; ‘
Vapioe pressute, fiits = 167« 1880 (sp g¢ 60760°F) ar LET « 18RO (denisity at 1500y

A specifie misturd shall be designated by the vipor pressare ) 100°F i pounds pee syuare ek gage. To comply with the
desighation, i vaptor ressur ol the fitixture shall be within 24 o )0 b of thie vapor pressure speeifled.

CHif cate of dupiste about (e vapor pressute of o praduct, the value actially determined by test niethiod 13 1267 shai
prevail dver the value ealeutated by 1 2598 :

¥ An eceplable product shall not yield & pereistent oil ving when 0.3 ml of solvent residuc mixture is added 1o g e
e, 0 0.1-m] lnereriénts and examined in daylight altet 2 miin s desenibed n Method 1Y 2158,

 Although fiof a-speoie teqintetient. (he speeilicjeavity st be deterinined far viherputpuses and should be feponed
Additionally. the speeifie graaty of PB misiuee ts needed o extibifish the pertnissible fraxitiin vapor pressute see Footnate

F A neceptablé product thall fiot show g distinct enforation, ‘
; " the }:}!éscnw of absertré of watet shall be determined by viswal thsficction of the samples vl which the ghawty s
détermined.

APPENDIX
Xi, SIGNIFICANCE OF ASTM SPECIFICATIONS FOR LIQUEFIED PETROLEUM (LP) GASES

X1k Geiicral ductiof, and @), ay petrochemical puw thaterials.
" T , The hature of the fieeds Uictites the required:cof
1,0, Liguefied bjfmlcum gy prodicls are  position eharacténisties in these: various applics

composed of Uisse Feadily liquetiable hydrocarbori - tiond, Since the last thiree usés of those listed arein

rompounds Which ate produced in the course of - the eategory of speciulty applications which i

processing fatitral gus and also I the course of the  volve speefal tequiremiedis, they are excliyded frof

eoftvehtional Fetiiing of tide oll. The composition ¢constidetation In the speeifications, o

of liquefied ghses can vaty widely depending pon — X1.1.3 1n substurce, the ASTM Speeifieations

the soiitee and the Rature of the tréalimenil to Which  for Liguefied Pettoleui Onses ate desipred 1o

the producis-have been sibjected,. prapérly define aceeplable products for domestic,

K1,1.2 There are nifng ses for liguefied pelto- commerctal. atd itidustial uses, 1t tafy ensedit
feutti gaes, Imporint Uses arey (1) a8 domestic,  will be tre, d that prodicts meeling (he Speeifica:
coftiereial, fnd indugtral fuels, (2) as @ carbor  tions wilt alvo be bshble iif applications other thin
solifee materal i metal tenting opéfations, () ag  theanes for whith they were designed, The follow

Felinety taw materals fof synthetic gasolie pros g may be aevepled a6 geaatal guide in the mort
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cor?‘mon use applications of the three (ypes of
uels:

! X103 Commercldl Propane=This fuel type
is the one preferred for domestic, eonmercial, an
industrial use, particularly in geographical areas
and in §easons where low ambient temperutires
ar¢_common, and where uniformity of fuel is an
impottant consideration, )

X1.1,3.2 Cominiercial PB Mixtures=="This fucl
type, sifte It ¢oveérs u broad range of mixtures,
perinits the taloring of fucls to specific needs. The
varois mixtures find applieation ag domestic, coms
mercial, and industrinrﬂicl i areas and al tines
when low ambient tenipérature conditions tre less
fiéguently encountered, '

X1,1:3.3 Commercial Butane==This f{uel type
finds limited application as u domestic fuel in areas
of warnier elimates, 18 Similarly used b Industrial
applications where problems of fuel vaporization
are not présent. ) :

X1.1.34 Speetal-Daty Propane~This fuel type
is a special liquefied petroleum gas product taflored
fo meél the resirietive needs of inferfial combustion
engines operating untler moderate to high engine
severity, Fuel produets of this type will be less
vitiable In compodsition and combusijon chirncters
isticg thar the other praducts covered by his speci-
fication,

X1:2 Stgalfieance

X120 Sinee commercial Hguefied  petroleun
gases arc essentially elther sitigle component prod-
uets, depending upon. fuel type, it follows that ail of
the important behavior characierisiics of such prods
uels ean be defitied and controlled by a relatively
few simple meastrements, The specification tests
which afe provided nehieve the desired result, The
sighificance of the virious lests ds they may apply
to- consumer problems 15 summanzed here,

XU2.00 Vapor Pressuse; Volatiliy, and Grave

A5 . ,

X1.2L1L1 Vapor Presware: is an tndivect medss
Gre of the fitost extreme Jow-temperiture conds
tigns under whieh inftlal vaporization car b exs
pected to take place, [t can be eonsidered b o
sefiquantitative meastite of the umount of the
host volatile atedal present 1n the product; I

| ay tiso be tised 48 o means for predieting the

maxinuat pregsurés which miy be experienced ot
fuel tank temperalires. Vapor préssute beconies
more significant When 11§ related fo volaiility,
X1L,1,1,2 Volatility, expressed I letins of the
S % cyaporated tediperature of the produet, 18 a
measure of the amouit of 1anst volatile fuel tompo-
fehl present in the product, Coupled with & vapor
preséire lmit, it & erves (o agsure esseptially singles
timponent prodicts-in the eases of commereinl
Propan and eoimimerelal butatie Twe) types. When
volatifity is eoupled with 4 vapor presstire. it
which fing been related (o gravity 4s I the case of
the eommetelal PBemixturc type of fuels, the cot-
whation serves to dssute essentially two tompionent
mixtites for such fuels, When “coupled with %
bropet .vapoe pressure it (S measutement

93

D 1835

serves 10 assre that specinl-duty prapane products
will be composed ehielly of propane und propylene
and that propane will be the major constituent,

XEL2. 1,13 Gravily, by itself, has little_signifi-
cance. It beeomes of value only when related to
vapor ptessure and volatilily, Since grivily s of
importance in meeting transportation and slorigs
requirements it is alwiys determined for all lique-
fied pefroleum gas products,

X1.2.1.2 Other Product Characteristics—While
the vaporization and combustion charetéristics of
commicrcial liquefied gas products are completely
defined for the nofmil use applications by vipor
pressure, volatility, and gravity, ds given i
X1:2,1:1, there nre other itemys which vither affecl
or might dffect the resolts obtained in some specific
usi dpplieations, For tial reason, limits are speci-
fied for residue content; coppef corrosion, sulfur
confent, moisture contenty and frec wiler content
{0 provide assurance of product dependability ui-
der the mote extreme conditions of use,

XL202. 0 Restdue (End Poih Index) 18 8 médss

uré of the concentration of combustible hydrocur-
b minterdaly present In the prodact whieh are
subistantially less volatile than the liquefied petros
leuns gas hydrocarbons, Control over residuc cons
tent is of considerable Tiporiance in use npplicns
tons where the fuel fs used in liquid eed systums,
Iiv sueh cases, failure to limit the permissible cons
centration of réslidue materials may result in trous
blesome deposits, 1t is also of impuitinee where
the fuel vapors are withdeawt from the top of the
storuge contalner, 16 stich applications, regulating
cquipment fenids to biecome fouled tp if excessive
amptnts of residoe ate present fn the vield.

X1.2.1,2.2 Copper Carrosloir limits are for the
purpose of providing assuranee tint difficulties will
not be experienced in the deterdoration of the cops
per and coppeidlloy filtings and- conneetjons
Which are commonly tsed it many types of utiliza
tion, Storage, and frafisportation equipment. The
Turthet provision that. speciul-duty propasie prod-
tiets shall fiot coitaifi detectable wmounts of tiydio-
pen sultide 15 an added safeguard Jnefuded fof the
safme pirpose.

X123, 1.2.3 Sulfur Content Timits are provided

Amarily for the purpose of more completely defiri

fig liquelied pettoleum pas producty sifice these
prodicts are inkicrently much fower n sulfur cots
tent thar other petroleum-derved fuels, T the nors
mial fuel use applications fot liqueficd petroletn
gay, sulliut content 18 considered to be of limited
significinee if the other product charactersties are
withis the speeified limity,

X1.2,13.4 Molsture Content 15 & figasure of the

“approximife pereentage sattitilon of the produci

with water, “This heasuretment 1§ & tEquirehieht
only o the commerelal dnd special duty propane
tyies of liquelied petrafeusiv gag, The pirpose of
molsture contént coitro) 18 to provide assuratice
thil Fréssu‘re reducing repylators snd similar equip-
frienl will operate consistenddy withoit toublesoing

[reezeaps cuused. by the distiltation of dissolved -

wiler frowi the prodist,

CO010x
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X1.2.1.2.5 Free Water Content s of importance  which are ‘mild sid, as a caiseqtience, ihe gy
anly on the commiercitl PB-mixturés and comiere  requireihent is vigilanee to assure that ng free s,
cial butane type prodiicis, These twe types of prod-  feris present, }
ucts are.normally used under ambicat conditions

The dmerican Sociely for Testing anid Materials 1akes Ao posilion respeciing the valldity of ahy patent righis LI
conmectlon with any itém wentioned in this staridard, Users of this standard dre expressip advised thal determiiation 0f the vaty,
of any such paten righis, did the Hik of infringenient of such rights, aré entlrely thetr i respoiisibility,

This sitiideard is subject g revision ot any tise by the Fespatistble technical conmittee aid sy be Feviewsd every five v
and if fiof vevised, either reapiproved or withdrawn: Your comuenis die invited either fo reviston of ihis Stariddrd ot Jor addiiios,
standards drid should be aiddressed to ASTM J1éd lqitirtors. Your ¢ orits will keceive carefil cotistderdifon at d méeling of s,
resporisible téchnical commiitiee, whick you wiay altend, If Vo Jeel theit your copimients have not receiyed a Judir hédring you' s,
iriake your views kiswn to the A STM Comlttce an Standdrds, 1916 Race St Philadelphia, Pa, 19103,
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Foreword
This British Standard was first published in 1968, under the authority of the Pelroleum Industry Standards
Commitlee, fit response (o o request by the Ministry of Defence for u specification covering commerclal butane
and commeretal propune. This revision, superseding BS 4250 1 1968, was initiated when it was found that
difficulties were being aeperienced by producers in meeting the requirements for hydragen sulphide content:
new method of test has been introdiced that van be carried out more quickly antl is better suited to the hydrogen
sulpliide concentrations found in practlee, Sinee publication of the 1968 edition o method for the determination
ol totul sulplmrusmg the Wickbold combustion upparuuxs has been published in 38 3156 *Methods of unalysis for
fuel guses’ Part 5 *Teehniques for high pressure gases’, and a method For mereaptan sulpliur has been published i
BS 4386 ‘Determination of mercuplan sulphur cottent of Hght hydrocurbon praduets (silver nitrate method)’
Identical with the miethod published by the Ihstitute of Petroleun as 1P 104/83, which was speetfied in the
previous edition, A method for sampling petroleusn gases has not yet been published as a Sritish Standard and
petiding the publication of n Beitish Standird reforence should be made to-the latest edition of 1P 181 *Sanpling
petroleum pases, including liquefied petroleuny gases', Detuils of the methods Tor the determination of hydrogen
sulplide, of volatility aird of odour are given-in uppendices A, Bund C respectively,
A metliad for the determination of oil restdues in bulk supplies of Tiquelied petroleunt (LDY gases has been
developed by the Americin Society for ‘l“csnnu and Materials (ASTM)-and published as Methad D 215865 “Test
{or-tesidues filigueried petralenm (LP) gases®, For guidance, LUis suggested that-bulk supplies of commerial
batane ahd propane should meet the following limits when tested by this method:

R Number (residue number) [0 niax,

O Number (oil nutiber) 33 max,
Lintlts have not been ineluded tn this British Stmdard as purt of e general requitements bcwusu the aeeeplable

values eant vary with: tie application and should be agreed belween (he irchuser and the suppstier.

To avercome the effects of the small amount of dissolved water in propane it is the practice to dry cotimercial
propaie of Lo udd up to one purt of methaiiol to 800 parts of liquid propune by volume, so us to Inhibit fee and
hydrate fonmation. A method for checking fot jee and hydrate formution in propaie has been published by the
ASTM us Methad D 271370 “Test fur dryness of propane (valve Treeze metiod), 1t has not been consdered
necessary (o inchude this test n Usls British Standard but it iay be specified by agreenient between the puscliaser
aind the supyplier,

For general guidance, details of vertuin physical properties of Jow-boiling hydxocurhoxis anvd velated eompounts
liave been tucluded in appendix D, but the values stated do fot form part of the specification. I this edition the

tubles have been revised 1o tuke aceount of recently published informatiorn and to give the data in units cansistent
with thie nterimtional Systent of units (817, Tesi guses to cover (e combustion cluiucterfstics of comuverelal
butane s propane (3rd fumily gases) are deseribed in BS 4947 “Test gases for gas appliances’,
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British Standard Specification for
Commercial butane and propane

1. Scope
This Brittsh Standurd specifics requirements for the quality ol commereinl bugane and comiercial propane suitable
for general domestie and Indus il fuel purposes; These guses ity be supplied in cylindess or i bulk,

Different Jimits may be required for certain pueposes.and, in suel cases, the lmits or any supplemen tary
requireiments shiould be ugreed belween U purchaser and the supplicr.

2. References
The Ltles of British Standards referred to in-this stundurd are listed on the inside baek cover,
3, General requirements
3.1 Sampling, All sumples shall be tuker i liquidd phase in uecordance with the approprinie method deseribed i
3.2 Tatal suljhu, The total sulphur content (af(er stetiching) shall not exened 0,03 o (m/n), as determined by
the method described in 3.4,2 ol BS 31561 Parl 5 1 1969+,
Thé fethod desctibed it 3.4.2 6F BS 3156 1 Purt § 2 | 96Y exprasses the sulphus cotitent of e gus i inferograms
percubic melre but for the purposes of this Bitish Standard the sulphut content shajl be caleuluted as o percentage

by s 15 Tollows,

G1) Gravimetrie finisle R
Tl eamiant nf one o7 M o,
Sulphur content of gus, ¢ (i) = u.___..).ﬁ_d_a
4

Whete ‘

ny ds Use irass of gas butnt (31

Ity 15 the wiass of buriuns sulphate (g),
(b) Nephelometrts finish

¢ o 3 2
Sulphut content of gus, t (nifm) = 2016 ”20 !
f

whers ‘

my s the rhiuss of gas burit (g);

17 Is the volutne ol 0.00254 buriuny chioride solutiof wsed (ml), ‘
3.3 Hydrogen sulplifde, The hydrogen sulphide conteént shall b ot greuter than 0.5 ppa. (V)19 (075 mglm® of
gas voltime) when detenmined by the method deseribed i appendix A, 'flis Hinft enstires that the voircéntration of
hydrogen sulphiide i any part of a distribution system Is tio preater than 2,5 p.p.in. (M V) based oit 4 distributiogi
faetor betweet liquid and gas of §. ‘ v ‘
3.4 Acetylenes, The total content of acetylenes shull not exceed 2 toloy par cent, 1§ deferimined by gas chrotiatography
orF Miss spectromelty, ,

*Peirdiing publication of B8, , il satnpling for thi putposes of s Brivshi Standard I8 to be carried nut T sccotdanies With the
felevant sectlons of the euttent editlon of {1181 *Sampling petroleun pases, Tneluding liquafied petroleum gases’, , ‘
1A Eutopean Stundard (N 413, 'Determination of thie sulphur content of petroleiin frodiets by the Wiekbold combustion
ietliod’s I it enurse of prepuratioi aid, When i ls published a3 Britigh Standard, an smendinent to this staridard will be
published so that EN 41 will supersede BS 3146 + Part 5 for the putposes of this tequircment; 11 343770t Sulphit i peteolonin
products, Wickliold oxy-hypdtogeti method* 1 teelinleally squivalent, ‘ ,
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3.5 Containers and markings, The containers in whic the commercial butine or propane is supplied shall comply
with the appropriate regulations or specifications relating to mwterials, construction and marking, The requirenicnts
for nonerefillable containers ure described in BS 3690 : Parl | and refillable containers inn BS 5045 1 Pyrt 2%,

ILis strongly recommended tiat euch consignnent of contmercial butane or propane complying with the
requirements of this British Standard should be identified us suck by the use of the Britlsh Standard number, 1.e,
BS 4250, on, for ingtance, one or mote of the Tollowing,

() The original order, quotatiol ot simitur docutent relating to the consignment,

(b) An advice note or similaf dueument accompunying the consignment.

(¢) ‘The cylinder or vther container in which the material is supplied, or u lubel attuehed therelo,
3.6 Filling rutios. The magimum Mlling ratios for the contuiners in which commerelul butane or propane is supplied
shall comply with the requirements of BS 17364,

4. Requitements specific to commercial butane
4.1 Deseription, Commiercial hutane shall be g Hydrocarbow mixture consisting predominantly of butanes undfor
bitylenes, 1t shall not contain hatmiul quantities of toxie vr nuuseating substances und shall be free from
mechunically-gnifrained water, ‘ ;
4.2 Mercaptan sulphu, The cuntent of mereaplan sulphur (alter stencling) shall not exceed 0.004 ¢ {1y, us
determiined by method A described in BS 43801, ‘
4.3 Velatility, 95 24 /1) of the material shall evaporate aty temperalure of 2.2 °C (36 °F) o below; this
tenperature is referred Lo u reference baromete pressure of 1013,25 mbat§ (760 mimlg), when tested by the
procedure deseribed in appendi 8. e R ‘
4.4 Vajpour pressire, The vapour pressure al 45 9 shall be not greater than u gauge prossure of 5.86 batll when
determined by the method described jn 1S 3324¢€. ‘ ‘

Additionully, Tor the portable contuiner trude only, (e vapout presstire ut 45 °C shatl be not less than 4 gavge
pressure vl 4.85 bur when determined by the method deseribed in BS 3324 g, v
4.5 Dieries, 'The totul content of dieries shall not exceed 10 moles per cent, as determined by gas chromatography
o mass spectromeliy. ; ‘ ‘ ‘
4,6 Odour. The odour of the gus shall be distinetive, unpleusant and non-persistent, and shall indfeate the preseice
of gas dow to corcenttations i ulr of 20% of the fower Nt of flammability when tested by tie method
deseribied i appendix C. The Tower limit of Mammability Tor comimercial butane may be taken as 1.9 ¢ (1719
iy adr, ‘

6. Requitements specific to commercial propane o ‘
3.1 Descriptiot, Commerclul propane shall be hydrocarbon mixture consisting predominantly of propane and/or

propyléne, It shall not contuin Tutmiul quantities of tokle o1 nauseating substunces and shall be free from

mechanically-entrained water (see Toreword, third paragtuplt,

5.2 Mercaptan sulphior, The content ol niereaptan sulphar (ifter stenching) shull not exeeed 0.005 (i), s
determined by method A described in BS 43801,

53 €, hydrocatbons, The total content of C, Itydrocarbons shall ot exceed 5,0 moles per cent, us determiiiad

by gas chromatography, mass spectronielry of infra-red speclrotistry. :
5.4 Ethylene, The total content of ethylene shall not exeved 1,0 frioles per cent, uy determined by pus chromatograpliy,
114ss spectrametry of finfra-ied spectronetry, '

¥ This British Standard speelfication forgas uyﬁﬁdcrsnppnq:ri;ﬂe Tar tise with eonifierelal bitasio nd propane is based o the
Repott of the Honte Office Gas Cylinders unid Contaitiers Commitier; 1 furthor Part s in the coutse of propatatiof,

} 11 cauise of tevision on the basis of the Report of the Hoie Offics Gas Cylinders and Contaiicrs Cothimittee,

§ B8 4386 Is techinteally Jdentioal with 16 104, o

§ 1 mbar = 10* Nt = 0] &0,

11 bat = 10% N = 100 kP, . ‘ ‘

EHS TIH 1081 4 technically Tdentical with HFYBI39 B g Furopean Standard I8 Ty coutse of prepatation that Wil be technienily
equisatent o 1 16173 and will e pabitdied as 1 tevision uf Bs 334, ‘ ‘ o

5
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5.5 C, and higher liydrocarbons, The tofal content of C, and higher hydrocarbons shall not exceed 10 moles per cent,
as deterniined by gas chromatography, mass spectrometry of infra-red spectrometry.

NOTE, Guidance on tiethods for the determination using gas chromatography may be obtained fron 8§ 3156 : Part 4 and

ASTM D 2163-70:1P 264/72 ‘ Analysis of liquefied petrolenm (LP) gases and propylene voncenirnes by gas chramatography®,

5.6 Cj and higher hydrocarboris. The total content of C, and higher hydrocarbons shall not exceed 2 roles per
cent, as determined by gas chromatography or mass spectrometry (see note and foreword, second paragraph),
NOTE, This requirement ensures a1 udequate volatitity for coiniercial propune and no sepurate requirerient fur volatility has been
specified, [T desired the method deseribed in Appendix B may he used und limits agreed between the purchaser and the supplier,
5.7 Vapour pressure. The vapour pressure at 45 °C shall be not greater than « gauge pressure of 17,6 bar* when
determiried by the method described in BS 3324%, ,

5.8 Odour. The odour of the gas shall be distinetive, unpleosant mnd nompersistent, und shall indicate (he presetice
of gas down o concentrations in air of 20 % of the lower litit of flanumability when tested by (he method

described in appendix C. The lower limit of Nammability for commercial propane may be taken us 2.4 1 (/1)
i1t air,

¥4 bar = J0F NJim? = 100 kps. ‘ : o o
B8 3324 2 1961 fu techntenlly dentical sith U 161789 °Tsd European Slanidard is T cottse ol preparation Dt will be technically
eguivalont 110 1861793 ord witt be published as a tevision of B8 3324, ‘ ‘

5
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Appendix A
Method for determination of hydrogen sulphide in liquefied petroleum {LP) gases

A Introduetion, This appendix deseribesa method for the determination of hydrogen sulphide in LP gases, The
concentrations determined ure In the range 0.5 p.pan, (7717 to 4 papns (M1 (0,75 mg/m? Lo 6 mg/m™).

2 Sminmary of method, The method is based on that deseribed in *Methods Tor the defection of toxie substances
tn uir', Booklet Nu. 1, Uy drogen sulphide’, published by HMSO, 1969, A measared volume of vaporized gas is
pussed thraugh a prepared paper and the stain obtained s compared with standard styins,

A3 Apparatus, The stainfess steet used for the apparatus shall be 3 suitab': austenitie stainless steel. The Tollowing
apparatus is required,

A3 200wl stainless steel humb (see notes 1 and 29,

A2 Staindess steel prossure conpling®,

A3 Water bath wintained af 40°C,

Add Tabes und vatves, sanpling lines, s coil of 2oy x 3 mm ol e, s 3-way stopeock and i needle valve Tur
ftow corttrol i stainless steel,

AJS Tost paper holder as shown in Tigure 1,

A6 Water manomerer,

AZ7 Wer gas meter preTerably passing 0,23 litre of gas per revolution, i

A8 Neferenee st (see note 31,

NOTE L. Tt is reemnmended tat, where possible, this test should be eatried out on LI gas arawit, s liguid, direet from the
votrtuiner rather that collected ina bumly (his procedure avoids errors hat may atise from the fefideney of stainless steet fo
absotly Iy devsgen sulphide,

NOYFL 20 The Bomb desetibed in 1P Sttards tur Petraleuin und its Pradacts Part | V, Methods [nrs.nmplim T IRUIGT, Ts suitable,

RNOTE R, A suitalle set of reference stains is mnndui {iv *Muethads Tor the detection of tosie subistances in air', Booklet No. 1,
Hydroeen salphide’, jldhed by Her Majestv’s Stationery Office, 1969, Tliese stains are produced for use \\Nh 125 ) of test
suntple rd swhe used i umhminn with the present procedure should Bie interpreted as equivalent To 0,8, 1, 3 amd 4 pupan,

(P78, 1.8, 3and 6 men® ).
1t shionthd b ttedad that these stainysliouh! be protected Tram exposare to light when not beitg used,

A Renents, Lead-acetate test popers are required and should be prepated front coagents of recognized 3nalytical
quality sid water vomplying with the requirements of- BS 3978, us follows,

- Dissolve 10 g of fead acetate, (CH, €00y, P,3H, O 1 90 mi of water, Add § il ol acetie acid, glictal (17 molf1y,
aml 10 mil of glyeerol to the solution and mx\ well, l’rcp.ne this solution freshly for each butel of fest papers.

Tomerse stripy of chromatogtaphic paperd, 20 wing wide wmd aboul 100 ity Jong, vettically in this solution,
u)nl.ximd it 100 ml measuting eylinder, for T min, Withdraw the strips frons the Tiquid, allow the escess liguid

> deain ofT, suspend thent vertically and allow them Lo dry us completely as possibile at toom temperatute Inan

.1tmusph¢,n. free from 11,8, When dry, cut off and discurd the top and bottom 25 tm of the treated stiips to leave
the tost papers {sée note)‘

Stote the test papers n o stoppered, wide necked, datk bottle to protect them from air and Tight, Use the test
papers within 14 duys of preparation.

O NOTE, Thete shontd be o stain visible o w Test paer before sy, 1t has been Yound that sume lead avelate papers puted 1séd 1n

Bulkmay be satishuctory i cut Lo size {20 mne ¢ S0 munj end damiped with o 7iq¢ $pray of watet,

A5 Procedute, Assemble the apparatus as sliown i figute 3 (but see note F ol A3Y with the coll and needle valve
itmimersed i 1he water bathat 40 ", Fit the test paper centrally between the gaskets of the test paper holder and
seret the holder finger Uglit. Close the needls valve tightly and operi the lower vilve wir the sample bomb. Tuke
thie reading on Ui wet gas hieter anid opert the heedte valve and ﬂd_]llS( it 1o give o flow rate urv.mnrlzed fias of

128 mifmin.
Wiien the wet gas meter indieates (ot 1250 m! of gy hag pa;sed lhrough the systen, i the 3.way slu;ﬂmx.k

ey the verit position and close the Tower valve on the sample bumb, Remove the test paper from the holder and
frnmediately vonypare the stain-on it with the relerence staing (ses note 3 of A3).

* A voap it o the Oetiked of Sulitavder Ty pu fvsuitable,
CFWhatnr Noo 3 MM suitable,
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; Y Sample in
i
i Epoxide - resin
T protective film f
A ! o=Spring clip ]
1 §
{} .- PVC washers
Screwed fit === attsched with
Rl ddhesive
. e
*‘I Test paper
Paper feed slots

Rubber bush

!
i 10 mm
deale
| J

f |
o Figure 1. Test paper holder
}ﬁ:§ Reprodused trom ‘Methods for the datestion of tuxw‘substéncus inmr' Bosklet No. 1 'Hydrogen sulphie’ by Kind perrmssion of
. HM Factory Inspactoratn,
¢ Lines; coupling, 3-way stopesek and
g valve in stainless steel
‘ = ‘ "\ Vet )

=l \‘! ; Test paper holder
M 200 ml L s i S
o P T LT T 1

stesl bomb | A it
o ‘ Jewsy slopeosk
b Pressure toupling § e
E
Needle valve‘u@é e 45 max. {
‘ oy oy o | S———_— ‘
Water bath (40°¢) ‘ Water s e

Lo T fnahometar Wet ga¢ Heer
P Dimenstons ate In millimetres, ‘

{, Figute 2, Apparatus for determination of hydrogen sulphide in Lp gases

coo o A the test paper s stained vit botlsides, indicating Uit (e lydtogen stlpliide fius ol been fully absorbed by
H the papet, prapare fregh tost papers and repeat the test, Should Both sides of e fresh test paper be stained the
test should be repeated using a reduced volume of gus to give an approximate indication o the concentration of
hydropen sulplide prosest. ‘ ‘
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Appendix B

Method of test for volatility of liquefied petroleum (LP) gases (Based on ASTM Method D1837-64*)

B.1 Introduetion. This uppendix deseribes « method for the approxitmate determination of the amount of higher
builing constituents present In the virious types of LI guses. The test results, when properly related to the observed
vapour pressures and densities of LP guses, may be used to indicate the approximate conceritration of butane i
the propune-type LE gases, and of pentunes in the propane-butane mixtures und butanestype: LP guses. The
presence of hydrocurbons less volatile than thase of which the LP gas is primarily composed is indicuted by the
temperature of tlie 95 5 (1/17) evaporated point,

B.2 Sunmary of method, The LD gas iy refrigerated by means ol 1 cooling coil and 100 1! of the Heuidl is collepte:
in 4 weathering tube, The Hauid is allowed to weather under specified conditions and the temperature is obseived
when 95 44 (/1) s evaporated. Correction fs made Tor deviations of baromelric pressure from the reference value
ol 1013.25 mbar} (760 mmillg), ‘ ‘

B.3 Apparatus, The following upparatus is required

B.3.1 Weathering tube, This shall be u centrifuge tube, cone-shaped, vonforming to the dimensions given In figure 3
and ymuade of thoroughly. annealed henlresistant ghissi., The shape of the lower tp of the tube Is espeeially Impurtant.
The taper shall be uniforn and the botton shall be rounded ag shown in fignte 3, The graduation (olerariess are
givent i talsle 1,

B.3.2 Tihe support. Means shall be srovided Tor supporting the weatherinig be by its neck i u vertical position,

B33 Water bath. 1Only required for tests on irtane and propune-butane mixtutes.) This shall be a shalfow

contalner filled with cleun water faving the tensperatuee maintained between 15 °C wnd 20 °C and a depth of 40 mnt.

Table 1. Weatheting tube graduation tolerances

Ringe B | ESdemmm :lhmnﬁmmr
il ! ml il
1 i

00w 0.1 | oos La.02
Ol 0.3 L 0.08 L 0,03
0.3t 0.5 | 0.8 +HL0§
05t 1O 0.1 HL05
Low 2u 01 £6,10
201 3.0 0.3 £0.10
0w 50 - | 04 L0
S0t 100 1,0 0,50
10016 2350 5.0 L0
25,010 100.0 a50 1.0

¥ Reproduced withanendments from the Anietican Suciety fot Testing and Sateeials Book of Standards 1973, Bart 18, whose

cotittesy Is hereby ackiowledged: e umendinents provide for the wetrlcation of the method und are bised o L vorrespondiog
documentapproved by Warking Group 19, Methads of Test Tor pretrolenni products, of e Luropeati Cotnimitise for
Stafidardization (CINL

1 mbar e 108 NI = 001 ki,

1 Morositicate flass s beci futmd siristactoty 15 -Yis purpose,

9
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200 13

Qutside diameter

I~ % "1 36,00 to 37.7%
o

H
-'+ Armoured thermometer
Sesduesaieiis ACM [ [ mete
!
t - Slotted cork
-
e +
i
25
min,
s 2100
~90 L. Wall thickness
~B0 L5 to 2
:70
160
-0
740 _Liit of taper
h
T
86 14 58,5 L
. Line of
ANl pound f 51 inside bottom
eladrance 1 + min i
“’i m & i, ihside did.

o ! Ingide taper shaps
of hemispherical ‘
end

Biiensions ate it nillimetres

NOTE Vor graduation tolerances; see table 1,

Figute 8, Weathering tube
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B34 Thermometer, ASTM urmoured weathering test thermometer having o range of - 5$ °F (o +40 °F
(~48°C 1o 44,5 °C) und complying witl the requirements given in 8.7 shall be used. Until stitable thermometers
calibtated in Celsius degrees are available the corresponding Fahrenheit thermometer may be used,

o B.3.5 Sample precoaling equipment

B.3.5.1 Conling vessel, Any suitable wide-mouthed glass ar metal contuiner, or Dewar Nask of at least 65 mm
inside diumeter und 290 mm deep, may be used.

{1 B.3.5.2 Cooling coil. Approximately 6 m of 6 mm outside dinmeter st copper tubing (see BS 2871 : Part 2) is
| required, wound wround a hollow mandrel of at least 53 nun outside diameter, with sdjucent furns touching, Run
the fower end of the tube up theough the centre uf the mandrel before windirig so that the finished coil will Tit
- snugly 1nside the cooling vessel, When assembled, the top of the coil shall be at least 25 mm below (he top of the
‘ g ! vessel and the open ends of the coll shull be not more than 100 mnt above 1t Conneet the downstream end of the
call to 4 needle valve having an outet connection not more than 75 mm Yong (see ligure 4),

- B.3.5.3 Precoofant. The precoolant may be LI gas from the same container from which thie sample Is to be faken
[ hut special care should be wken to avold possible ignition of (e vapour. For increased salefy u nonsfammable
precootant may be used, whicl should be i refrigerant having a boiling point lower than the initial boiling point
of the sample, ‘
g BA4 Procedure ‘
B 1 Culibration of tube for § % (1]V) resicue level, Before carryliag vul the test introduce Uie armoured
thermometer as far o the centriluge tube s it will go but at the boltom Jeave a 1 nim clearance between the
47 i armout and the tibe walli position the battom of the thermometer bulb at least 21 i from the lsottom of the
; inside of the tube, Pipette § ml ol water intw the whe and olsserve the water level, Tlie 5 % [V/17) residue rendings
are to be taken ut this same level with the armoured (ermuometer In the sitme position as duting this calibration.
Fmpty and dry the tube before proceeding with the test.

B.4.2 Obtaining a test portion, Vill the vooling vessel with the precoolairt so as Lo enver the cooling coil, Attach
the inlet vl the eooliug coil t the source from whicl the test puttion is Lo be taken with a shott connecting pipe
of & mims vutside diameter or lurger, uving a depsw-olT valve large enough to prevent vaporizution of the material
dug to the drop in pressure aerosy the valve seat, Purge the line und cooling collby opening botl the draw-off valve
and the needle valve on the.dowastream end of the cooling eoil. Fill the weatherhng tube with the liquid Howing
trrough the cooling cotl, Empty this fisst portion, then sdd vne or two graing of charcoul and refill the weathering
tube to the 100 ml mark with fresl tiguid from the cooling coil, Carefully insert the precooled arpoured

{0 thernmometer intu the centrifuge tube in e same position s in B 1. Contre the srmoured thetmometer in the
tube by means of o sforted cork, Do nol remove the armoor front the thetmonicter duting tlie tegl,

: BA.3 Weathering hutane and propane-butarne miviures, 11 the temperature of the test portion is below 12 °C
1 allow It to weather I the atmosphere until the temperature s reched - 12°C, Tlen place the wentheting tube,
with the aritoured thermometer sl in plaee, in the water bath in a verlical position, submerging it to tie 1.5 ml
miark and allos the contents (v weather, Wheis the Ticguid level reuchies e graduation cortesponding to 5 {1117
o residue as determined uccording to B0, ead te thermometer, maintaining ity position in the weathering tube,

B4 Weathering propane, Allow 1lie test portion to weather iin the aimosphere, taking care to disturl the frost of
(e tube us e us possible, An seetone or aleoliol swib may be used to remove sufficient frost to permit reading
of the temperature, When the liquid feve] reaclies the graduation cotresponding to 5 % (V/17) residue us determine
according to B 1, read thie thermometer, siaintuining its position ity the weatherng tube, ‘

B BA.5 Determination of ive point, Aller nuking the final temperature reading, teniove the armoured termolmeler
cod from the weathering tube and plice it ty to the immersior e i 2 bath of finely crushed ive, Record the teading
‘ of the thetmomeler when a constant reading Is obtuined, If the thermometet reading d1ffers Trom 0.0 °C by :_t'().S e
‘ot fess cotreut the linal test reading by the corresponding amoust, If e thermometer teading diffets from 0.0 °C by
: more it 20,5 °C thie thermoneter should be disearded and the wedthering test répeated fsee flote),
b NOTL, A high teading of the thermonseter at thefee polnt yswally indicates that there s u break by the mercury-thalliant thead.
TThls ean b cottected by sarriting e thetsiometer pertly- 40 3 warhy water bath to drive Uie break upwatd into the expansion
chumbet; at the Lo uf The thermometer, While ar unbroken thread of mercury-thalliuts extends into te uppet chainber, tap the
bttom of the thermoreter o o ard but carliioned sutface for Joitr the liguid Inte o comtinuous tiresd, A Tow reading at the jce

', - paintusually indicutes that some of the liquid |us temained ity the expansfon chumber, To cotrect this, allow the Thetmometer to
11 watiit 50 that te Hauld enters the chambet wnd tYen tuy the thermometer as previously instricted,

B.5 tuterpeetation of resulty
8.5.1 Cotrect the thermometer reuding ut the w5+ | 1/ VY boiting point (5 ¢ (171 residue) oblained in 5.4.3
or BA4 for the error af the joe point us deseribed in B8 to give the corrected femperatute,

B | 11
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i B.5.2 Adjust the corrected temperature (from 1,5.1) for the effect of the deviation iiv atmuspherie pressure from
‘ the reference atmospherie pressure of 1013,25 mbar* (760 mmHg) as deseribed in 1,5.3.0r B.§.4.
B.5.3 1 thie weathering test for propane, add 0,30 °C (0,55 °F) (o the corrected temperature foretch 13,33 mbar
i (10 mmlg) vt the test is conducted helow 1013,25 mbar, ur subtract 0,30 °C (0.55 °F) from the corrected
temperatute for ech 13.33 mibar that the (est is condueted whove 1013.25 mbar, ‘

B.5.4 In the weathering test Tor butane and propane-butine mixtures, add 0.40°C (0.7 °F) to the corrected

g tentperature for each 13,33 mbar that the test is conducted below 1013,25 mbar, or subitract 0.40 °C (0.7 °F)

front the correeted temperature for each 13,33 mbar that the test Is condueted above 1013.35 mbar,
B.6 Precision, The precision of the method, as obtained by statistical examination of intetlaboratory test results,
1+ us fullows.

(st} Repeatability. ‘The dilference between successive test results, obtained by the sume operator with the same
dpparalis under constunt operating conditions on identical Lest trterial, would in the long run, in te normal

! and correct operation of the fest method, exceed the folluwing valtie only in one case fi (wenly:
IR I0.8°¢) ‘ o
\ () Reproducibility, 'The diffetence between two single and independent results, obluined by different uperutors
| ; working In different laboratories on identical test matertal, would in the Tong run, in the pormal and correct
‘ operation of the test nwiliod, exeeed the Tollowing values only it one case in twenty:
) 1.7 7E (10 0y in weathering test for butane propatie-butune i fures
i ' 23°F (1.27C) in weathoring test Tot propane

8,7 Specifiention for nrmoured test therniometer, The thermometer shall be suitable Tor ussembly 1 o 310 mm

O Dmbat = 10 Nim® o= 00 ki,

k! notspurking metal anmout willy open faes, o ‘
' Range =55 °F 10440 °F (48 °C 10 +4 °C) (see note 1)
Thermometric lquid A suitable mereury-thallium alloy
Stem form Round of leng-front
; Itiniersion 35 nnn (see note 3)
' Subdivisions 0.3 “F{0.4°¢)
Lung lines at cach Lo SR
Nunibered ul ach 5°F 20
Seale error, max, 04 F0.27C)
Expungion cliniber Llongated type, to permit lreating to 150 ° (66 °C}
Total lefigih 299 1 305 win
! Stem dinieler 6.5 to 8.0 mm
Bully Tength 15 10 20 i
Bulb dismeter 6 Lo 7 i
; Distanice Tram bottony of bulh w line ‘ ‘
Al —-5§°F (48 °0y 50 tu 75 mm
Distarice from bottom of bulb W fine
ut +40° 1 (44 °C) 244 10 265 mm
| Top finigh ‘ Glass butlon :
The thermonteter shall be calibrated for art average temperature of - 10 °F {35 °C) for the emergent
; mereury-hallim coluing, ‘ ‘

1 NOTE 1. ‘The unly sultuble type of ticemometer available commercially is the ASTM Atimoused Weutheting Test Thermometer
991 64T, wWhieh Teeatibrated i Falirenlteit degrees: e squivalent vadues i Celsins degeees atu piven to edcouruge the production
of equivalent Celstus thermiometers ‘

} NOTE 2.1t 1 essential 3hat the fmersion Tine be visible ft-the vuse opening ulter psseinbly and that the fmmerstuss be measured

¥ ~ - Tronrthe boltony ol the bufb, : : : : :

"
5
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Appendix C
Method of test for odour of liquefied petroleum (LP) gases*

¢.1 Introduction, This appendix describes a method for assessing the odour of commercial LP gases whiclt have
cither an odour due to the presence of unsaturated hydrocarbons or an odour heparted by the addition of udorants,

C.2 Outline of method, The LY gus is vaporlzed and diluted with purified air so that the misture containg the gus
ul 1 concentration of 20 % of the lower limit of its Mummabilityt in air, The vdour of the gaseous mixture is
assessed by af least three observers,

C.3 Apparatus, The apparatus is shown diagrammatically in figure 5 and consists of the following parts.

C.3.10 Air purifping columu: a drying tower of upproximately 200 ml eapacity,

€.3.3 Kowmeter, such us one opetating on the Toating eletsent principle, for airt range § Jmin to 13 1/,

C.3.3 Flowmeter, such s one operating on the floating element prfnciplc, for L gass range 5 mil/min to 150 ml/min,
C.3.4 Gas mixing buth, 30wy dinmeter with a jet & mny diameter.

C.3.8 Glass fumirel, dianieter 75 mim,

¢4 Material, Activated charcoal £.18 mm to 1.70 mm (10 mésh {0 14 mesh) for purifying the alr strean,

C.£ Procedure. Pass air through the air purifier at the specificd rate as measured by the air flowmeter. The #ir rate

for propane shall be 8,5 [/min and that for butane shall be 10,5 /min,
Pluce e nose ingide the rim of the funnel and inhle gentlys check that the alt Is odoutless,
Then pass Lhe stenched gas through the gas flowmeter at u tate of 40 mil/min. The odour of the LP gas-air mixture

liall bo assessed by af least three observers. ‘

C.6 Repoting of results. 1T the odout s judged to be distinctive and unpleasant by all the observers, the batch,
which the sanple represents, shall be reported as complying with the requiremer(s for vdout,

U R N
ety
g e i i e g e I

5 m Glass Tunnel }

omiiari i X
bocnd

Air e - |, Flowmeters ..
puritier, =
column ‘ ‘ f ‘

‘ ‘ Lo Blenched gas

A

Eall

Figure 5, Apparatus for assessing etour of LP gases ‘ ‘

% Alteriiatively, by agteenteht betsween the purchaser and the vendor, e inethod aind apparatus described in the Gas Council's
Restareh Cominttnieation GU 39, “Thie odout and odotization of gis', may be used,

+rhie lower Himits of Rammabifity In ale Tor butaie and propane tiay be takew as:

butsne 1970
propane 24 W (/1)

14
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LA Appendix D
Physical properties of low-boiling hydrocarbons and related compounds
i . NOTLE, The values in gables 3 und 3 Inwve been wainly derived frait the data i *CatoriTic values and specific grasities; Caleulution
‘ from composition’ by J Wrobel and P Wright, British Gas Corporation, August 1973,
i Table 2. Boiling points and densities
! Gas ‘ : - Relative Hoiling Campressibility| Density* at. 15 °Cy { atm#, dry
moleculat puint af fuctor at ' : :
(1 mass Lt 157Cy 1deal gas Real gas
{ ‘ ‘ {tmolecular I alniy :
(! weigh) e dry Refafive Relative kg/m*
toairs | (oaie=1
) {see riote 1y see pales {see nate 51
{'} o LR S , - N
i e methane 16.043 ~161.8 0,9981 0.5537 00,5548 0.6798
elhine 30,070 88.6 (9015 10378 1.0467 1,3828
5 propuane 44.007 - 431 0081y 1.5219 1,5500 1.8994
3; butuie 58,024 S 0.965% 32,0060 2.0768 18451
isabutane 58,124 N7 0.701 2.0060 2.0678 2.5340
& penlane ‘ 73,151 kIR 09435 2.4901 26392 3,230
L\L i ; dsopentung 72,151 YR 0.9482 24901 26261 32184
¢ ‘ neopesttatic ! 73.151 ‘ 9.3 0.958 24901 2,5003 3,1853
= elliylene 28,054 -103.7 (.9939 0.9682 - 0,97%4] 11938
[ frropeie 43,081 - 47,7 0.41838 14513 14762 1.8000
bits1-ene 56,108 - w3008 19364 190979 34483
i vishutedeene 56.108 A7 09651 J.9364 2,000+ 24590
P transbute2-ene 56,108 0.9 | 09682 19304 20062 24585
‘ Isobatens 56,108 - 0,9 0,9685 193064 19904 24503
'i " buta-1,2-diene | 54,003 1y L aNT7 (see | 18608 19245 33583
L Tsutaed,3-diene 54 ()‘)‘ S X (075 vote )} 1,8668 Lo 2.3463
. eutrboi nictolde 8. OII ~J91.5 (,0995 0.9601 0.9672 1,1852
s -~ carboy dioxide 44,010 e 183 0.y43 15188 1.5275 1.8718
Ty drogen 2016 35X 1.0006 0,0696 0.0696 0,0853
{ ‘ fitrogets R_o13 - 195,8 0.9997 0,9668 1 09671 {1851
Ty oxygen 31,998 ~183.0 (Lhgu 11043 1,1052 1.3543
Y air 38.964 1943 - 0.9996 0.9996 1.0000 1,2254
§
RN : * The denighties of the €, hydroeatbons gieen i this (able ats provided only Tor use in gas afalysis catenlatlons,
+ 1 otm = {013,285 guilssr = 101,338 ki,
wl NOTE 1, Cafeutated fro relitive stomle misses conforming =13,
£y ‘ NOTE 3, Vilues ke froti AP Projeet 44 Data Boiling Points vf]l,mlwcnrhonr, Tables fa (19525, Ba (1)54), and 1a (195")
NOTE 3, HANNA, W § and MATTESON, R. Plysical constants of fuw boillng fiydrocatbons and miscellzncois compotiids.
L . Oil Gas 1. 1947: 45(36), 51
! ‘ NQOTE 4, Physical Constanis a]livdmmrbuns(* o G, ASTM Spmhl’rcchntui f’ubllwuun Na. IOQA
L NOTE 3, Caloulated From fdeal gag densitics using e eoinpressibility fuetofs.
£
iy
k.87
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b Table 3, Heats of combustion (gas phase)
‘ llydm..mbun Heat of combustion at cunistant pressure relafe to standard

£ referetice eonditions of 1§ “(‘, | ‘:ltmv*. dry
' Gross Net (se¢ note 1)

1 kd/miol Mifkg fddeal Real Klimol . | MIfkg fdeal Real

i gy fas s Ul

Ml/m? MiJin® , , Mifm? Mlzm?
I methine SO1.6 | 55578 3170 370,78 3028 150,043 3398 3402
b ethane IS0 151950 | 66,07 | 66,64 .| 14289 | 47520 | 6043 60.45
propune a2l 50,368 93.94 95,67 [2043.5 | 46,341 86.43 88.02

M butane 2879.9 | 49,547 121.80 12610 | 26579 | 45.728 11241 Lo s
i Isobutane 28714 | 49.401 131 44 12518 126494 | 45.582 11308 118.50
‘ peitane 35387 149.046 {14966 [ 158,62 |3272.3 | 45.384 138,39 146,08

. jsopentanc 35314 48,944 149,36 157.52 3265.0 | 45252 138.09 [45.64
} ( neopeniate 35169 | 48743 [14874 118506 |3250.5 | 44081 13747 {14350
L] S _ ‘ . :

- ethylene 1412, 50,335 59,72 G009 13333 | 47470 5806 56.31

% k! propepe 2059.2 48,934 87.00 88.50 1936.0 45,769 8146 8279
1 but-1.ene 27187 48,454 114,98 118,63 2541.1 45,284 107.47 110.88
‘ cishut-2eene | 37117 14833 114,69 11884 125340 | 45065 10708 |111.06
transbutsdeite | 2708.5 48.273 114,55 H1B.68 25309 45108 107,04 110.90
I{ isobutene 3701.3 48,145 114,25 797 35337 | 44,980 106,74 0.3

buta-l 2diene | 25959 | 47,900 109,79 111318 124627 | 45528 [10406  |107.17
fi b1, 3odiene | 3543,9 | 47,028 107,59 [ 11034 | 24107 | 44.566 10196 | 104.56

% NS § i
§ *oT atin = 013,28 mbar= 101,338 kb,
é L NOTE 1, Net heats of combostion have been caleulated ffotr e correspotiding gross values using the Tafent leat of viaporizadion

of water al 18 °C = dd.d %l/imol,
NOTE 2. Typleal nien Woble mimibers for vommercial butase und propone are as lallows:

E L commerchal butans 85,8 S 15 °C, 1 atm, dryy, ‘
2 commeseial propurie 72,83 Mifm?® (15°C, 1 atm, dry).
% Table 4. Vapour pressite of conimercial propans arid butana
Tenipetature Mnximum‘develaped saturation vapout pressuio (gauge); bar*
b ‘c © | Coinsieeeial propine Commeteial butans A ‘
B s 168 1 581 v
45 ‘ 1 17.6 | 5,86
! 47,5 18.7 6.27 ‘ ‘ ‘ .
i 50 18 | 6.6y
525 209 7.03
$oon 85 221 R AP
31 818 234 8.00
0 246 8.55
6.5 259 9.10
L. 68 213 ‘ 9.58
LY ens 1 286 11020
70 300 ’ 10,89
) -

4 S ¥ 3 bars10° Nim? = 100 kPag Y bar = 14,50 Ibifin?

16
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1
Bl These specifications are intended to apply to finished products for
sale as domestic, commercial or industrial fuels.
! {9} S ‘
I They were prepared by the L.P. Gag Specification Committee ol the
Australian Liguefied Petroleum Gas Association, with the agsistance
e of its Technieal Sub=Committee. The latter advised on complex
f% " teehnieal points, and etrried out eonsiderable laboratory investig=
ation thereéon.
4 ‘ fﬁ The Spacifications subgtantially follow those of the Natural Gas
Ll Processors Association in UsS.As and the American Seclety for
Testing and Materials, but have been modified to suit Australian
I sonditiong.
b : :
‘ A guiding principle has boen protestion of the general publie in
Sy terms of safety dnd quality. - ‘
b it 14 recommonded that Statutory Authorities who might use thase
. Spucifications as a guide for Regulations; should provide fof
E exceptions whore a stupplier and & user might nutually desire
| b  yariation therefrom for a specific usé. ‘
£y Whore 4t i felt that explanations will be helpfuly these are
17 provitdaed in the appended axplanatory notes.
e Thoge Sneéifica@iché and Test Methods were first issued on _
P November 15y 1962. Subseguent revigions are dated February 24y 1964 ¢
o TFebruary 3 1950 and September 11y 1973 (first metriv pditien Y
£
&
Ly
i3 R | | tssued 11/9/73
.
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1. DEFINITION OF LIQUEFIED PETROLEUM GAS

The term "Liquefied Petroleum Gas" shall mean a material which is
composed predominantly of any of the follewing hydrocarbons eor
mixturas of all or any of them = propane (03H8), propylene (OSHG)’
butanes (CyH,q), or butylenes (C)Hg).

1. SPECIFICATIONS FOR LIQUEFIED PETROLEUM GAS

All liquefied petroleum gas within the scope of tlidge specifications

shall conform with the following General Specilication, and shall
further conform with the Specification for Commepecial Propane,
Commereial Butmie or Butane=Propane mixtures, whichever is applie-
able.

11T GENERAL SPECIFICATION

Residue on Complete Bvaporation

The rosidue shall net be mors than 2 milligrams per 100 millilitres
as detepmined by the test described In Appendix 1 to this specifics=
ation.

Volatlle Sulphup

The odourised gas, or if odourising is not required, then tie
unodourised gas, shall not contain volatile sulphur in sxcess of

CO«3h grams per eublde metre nt 159C, 101.325 kilopascals and diy;

as determined by ASTM Metlhod D2784<70.

Corroagive Compounds

The produst shall be fres 6f corrosive coiipounds as determitied by

ASTM Meth&d\biSSS»Gk;
Odour Lavel

The gag shall have an odour tlhroughout ity vapourisation Lrom the
1iyuld stats; whieh is distinei, unpleasant and Hofi=persistent and
of my intensity which indicates the presence of gas dowtt to /5t
of the lower flammability 1imit. The odour fntensity shall be
deteritined by using squipment of the type in whideh a strean of the
gas ig mixed with pure air, and thie proportion of the gas to dir iy
detesrninsd at threshold sdour level. Odourisstion shall hot be
required whenever it would be harmful in the furthey processing of

Hevignd 1179/73
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y the gas, or would interfere seriously with a specific industrial
-t use. Any odourant added shall be & material proved in practice
b to be guitable for odourisation of liquefied petroleumn gas.
{Note =« Appendix 2, Note 1.)
§0
by Tosicity
1 ‘ The gas shall not contuin any cofporient in such concentration as
P to rendar it toxic to hwmang when used for any rational purpose.
|
x ‘ {:* v SPECIFICATLON FOR COMMERCIAL PROPANE
| ‘
Definition
1 i
ég Gommercial Propane shall be a hydrocarbon product composud predoms
inantly of propane and/or propylefic as detarmined by ASTM Method
- BoiGg=70 ar TP Method a6h/724 and shall confor with the followiig
3 . -
:{ specifivations i addition to the General Specification Laid down
Lt above. : ‘ ‘ '
{E Heating Value ‘ ;
‘ THe Yross heating value of the vaporised product shall not be less ‘ |
P than 48,8 megajoules per kiloyram moasured at 159¢ and 101+325
I kilepasealss ‘ ‘ ‘ ‘ |
1
[ e mathod test shall be based o1 gas ehromatography as gpecifiad |
il by 1P Method atl/72 and AsSTads 5163190, For caleulatlon of
g B heating ‘alte the hoating valttes of the individual components shall
. be taken from Appendix 3. The valurs for individual componenits
3} shall We multiplied with their respective volune fractions The sun
i of the vomponsit heating values shall be divided by o factor of
S 10004 to give the heatify value at 15°C, 101,325 kilopascals and
£ dry to specifjcation (Notw i Appendix 2). To convert to heatihg
= value per unit weight, calculntion ghall be made from the analysis
using the denxity values given in Appetdix 3s ‘ ‘
[ .
Iy Vapour Prossure
Tfig vapour bPGSBUFé‘at‘hU"( as delormined by ASTM Method b1267u67
‘ ot 1F Method 161=79 shall nol wxceed 1530 kilopascals gauge
A pressures
f Volotile Husidug
‘ The temporature at whieh 98% by volunie of the produst has avaporated
L ‘ ‘ Revised 11/9/73
g
L N
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shall be = 38“0 or lower when cofracted. to a baromegtric pressure
of 760 millimetres of mercury, as determined by ASTM Method
D1837~64.

Alternately the content of butane and heavier hydrocarbons shall
ot excead 2.5% ligquid volume as determined by ASTM Method
D2163=70 vr IP Method 2064/93.

Dryness
*

The product shall Lo diry as deteermingd by elther of the N.G:aPiA.
Commercial Propune Dryness Tests ag lodd down In NuGoP.ody
Publieation 2140=70:  Either the Cobalt Bromide or the Dew Point
method or beth shall be tsed and i the product conforms with org
of thege tests it shall be consideted drey.

V. SPECIFICATION FOR COMMERCIAL BUTANE

Dafindition

Commercial DButane shall be a hydrocarbon produet conposed predons
inantly of butanes and/or butylenvs as determined by ASTM Method

DE163=70 or IP Methuod &64772 and shall conform with the following
apeaificat fons in addition to the General Speci Meation laid dowii
aboves

Heating Value

The gross heating value of the vaporised product shall not be less
thun 4747 megajoules per kilogram measured at 15°C and 101.325
kilvpagcals. .

The metlod of test shall be based on gas chromatography as speciflied
by LB B64/78 or ASTM 2163<70. For caleulation of heating value the
heating values of the individual comporents shall be taken from
Appendix 4  The values for individual components shall be multis
plied with their respeetive volume fraction. The sum of the
component heating values ehall be divided by a fastoer of 1.0477 to
give the heating value at 159C; 104.385 kilopasculs and satuprated
with water: To convert to hedting value per uvhit weight; valeulat=
iob atiall be wmade Teoim the analysig using the density, valuss given
in Appendix 5. ‘

Revised 11/9773
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Vapour Pressure

The vapour pressiuto at 40°C as dotermlbed by ASTM Method D2167-67
or 1P Method 161/73 shall not exdeed 520 kilopascals gauge pressure.

Volatile Residue

The temperature at which 95% by volume of the product has avapors-
ated gshall be 49¢ or lower wheh corrected to o baroiwetric pressure
of 700 millimetres of mereury, as deformitned by ASTY Method
D1837~64a

Alternately the eontent of pentnhu and heavier hiydrocarboiis shall
fat exeoed 2o0% tiguid volume as determined by ASTM Methiod DE163=70

)

or IP Method 264/72.

Diyheas

The product shall noet eontatn fren entrained waler as revealed by
vigual dhgpectiong

Vi SPECTFICATION FOR DBUTANE «PROPANE SIXTURES

Peafindtion

Buthne-Propane mistures shall br liydieocarbon products compiosad
predominantly of mixtures of butanes and/or butylenes with phopane
and/or propyleiey as determined by ASTM Method DuiGd=70 o IF
Method 967 g and shall conforw witlh the following speeilfleativns
inaddition to tho Genural Specification laid down aboves

Henting Valuw f | .

The gross heating value of the vapesrised product sh&ll not he logs
than 477 megajoules pev kilogram measured at 137C and 101:325
kilopascals. ‘ ‘

P method of test shall he based on gus chromatography as specified
by IP 264772 or ASDH 216370+ For calculation of heating value the
hexting values of the individuul vomponents shall be taken froti
Appendix 3+  The values Tor individual components shall bg mirltipliad
with their respective volume fractions The suim of Lhe componeht
heating values shall be divided by a factor of 1.0177 to give the
heating valus at 15°C, 101385 kilopasecals and saturated with water.

Revised 11/9/73
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?“ To convert to hoatling value per unit weight; ecaleulatian shall he
’ made from the analysis using the density values given in Apperdix 3.
£ Vapour Pressure
B
k!

Butane=Propane mixtures shall bo designated both as to their
g maximum and minimum vapour pressure at 40°C in kilopascals gauge
pressure as determined by ASTM Method P1267-67 ovr IP Method 161/73;

I
‘ and it is also required thar sueh masimum vapour pressure shall not
0 exceed 1530 kilopageals gauge progsunc,

, &
L Volatile Residuwe
fl The  temperatire ‘ut whieh 03% by volume of the product has svapor=
f? ated shall be 29 o leower whon correcied to-a bavometric presgire

of 760 millimetres of morcury, as deternined by ASTM Method D1837<64,

{.d

i : vpi . Alternately the content of pentane and heavier hydrocarbon% ghall
: ot axesed 2.0% iiqu1d volume as deternined by ASTM Method DR{63<%0
(ﬁ or IF Moethod 864778
}! Diyries
B If the vapour pressure at 40YC exceeds 1240 kilopascals patge
I presgure the product ghall bo divy aw determined by sither of the

NiGPiA: Compereial Propane Drynegs Tasts as laid down in N«oGoP.As
L Publication 2140-70. Either the Cobalt Bromide or the Dew Point
i”t method o both shall be used and i{f the product conformy with ohe
o of these tests it shall be vongidered drys 1 the vapour pressure
at 409 1is ﬁqual to or legs thah 1240 kilopascals gauge pressurs, ‘
the product ghall be free of entrained water Ly visual inspection:

b o ‘ EEE | Revised 11/9/73
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Method of Test for Residue In Liquefied Petroleum Gases on

_Complets Vaporisation

Scope

This method of test is idtended for the determihatien of the

regidie when L:P. gas ig evaporated to drynéess.

Apparatus

(1)

(2)

&3

Bvaporation Asgembly

The evdapordtion assemhly shall he as
showti in Figure 1; and shal. cohtain
the following items of equipmnent:

(a) Coritact Columns The contact
’ volunn shall bs of glags tubing

48 mm in diameter and 762 mm in
lengthy fiifed % full with & mu
{approx.) Rasehig rings: It
ghall be sonidected o the {lask
and to the rest of the gystem by
ground=glass joints.

(b) Flasks The flask shall be a
{=«1itre round-bottomed flask of
heat-~rosisting glassas

(e)  Stedm Coili  The steam coil shall
be arratiged to boil the cortents
of the flagk.

. Bample Cont41her

The: gapple cotitaitey hercaiter referied
to as the cortainer shall be 3 litres
approgimate capacity meetifig all the
requirements of the Standdards Association
of Auslralia for steel eylinders for
L:Be gass Provigion shall be nade. for
opatiling and ifigpection of the ingide of
the eshtaiver which shall be fitted with
valves 4t both ends¢ & tube extending to
the bettom and a dip ley to provide &
midiniun of B0 per vent outages
EVaporatiﬁgﬂpish

The evaporating dish shali be an antxa
crédpihg beaker: ;

GHOUND J—I:h—-
GLASS M. L.

JINTS
¢ § mm
RASEHIG
worher o | "N
COLUMN
GNUUNO

éfﬁﬁﬂ
CoNTRoL
VALVE

-~

STEAM EOlL

FIGURE 1

Reviséa 1179793
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Solvent

The solvent shall be either chemically pure carbon tetrachlowide
of ehemically pure ehloroform.

()

In all sampling and tyransfereing operations it is imperative
that gxtrane precantions be taken to avedd open [lames or
atatic eleectrical discharges that might cause Tifes.

Before wse the container shall be opened and insprcted;  and
whoh necessary the jnside shall be scoured to peliove any
foreigh matter or scales Tht cvontainer shall be dssembled
aitd tusted For leaks ande i na leaks are feund, 1t shall be
ribsgd w W alvohol and dried in an ovéebs

At the source of sample. the contalner shall be sttached to
the main supply in sueh o mantier that the sample will be taken
feon the liyuid contents of the original vessels The valves
at both ends of the contoiner sbhall be oponed add 1t shall he
flughed with the sample until bt ig cold and the liquid sample
eiferges . Trom the dip Logs o AL valves ehall be elosed and fhe
~ontainet shall be dicconncetod from the source ol supplys

With the container in an npriaht position,y the. valve attaslicd
ta the dip leg shall be opened glowly and shall remain opaen

wntil Ligquid cewrus to ewerde:  The valve shall be closed and

the protective coveprs shall be plaved {io posicion

CﬁmpdsimawSamplﬁs

(1)

It it be desired to tuake o sample ropresedtative of L.P. gy

tlowing for an extended period: the container shall be cleansd
as usualy tested for leaks, filled with brine, and both valves
shall be closeds ' .

At the sampling point, the connéhting Iine ghall be purged

with the liquid sample.s The container shall be sonnegted to
the sourve of sample, makihg the cohnection ty the dip leyg of
the containers (This is the reverse of the ustal procedure).
The valves on the sanple gouree and the dip ley shall be epeded

Issﬂ@d‘is/ii/éﬁ
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Bt the valve on Lhe diselarge etd of Lhe cortalbor shall
Femain cloged,

Perivdically the valve attached to the tube ruhning to the
bottom of the container shall be opened and a measured amount
tf hrlng shall ba run gate The valve shall be elosed and the
procerdure shall be répoated ot set intervals of time thiroughs
oul bl sampling petriods  (Neote thuat by cztrryingi oitt this
procedure, Lhe pressive ins<ide the samnple container will he
kapt aqual fo Lhal of the main sample source and (e container
will teceive Lhe liquid samples The LiP. gax will rise to the
top ol the vofttainer, thoreby displacing o corresponding
amount of brineg through the tube which renthog- (o the bottomn)

At the conclusion of the sampling period all valves sghall be
clored and the econtainer shall Le disconnecteds  The container
shall be shaken thoroughly and then allowed to stand Toir o
ghort perlod to settle the contents.  The valve attached to
the tibe sxtendirg to the bottem of the conmtainer slall bhe
gponed and the brine shall be blad of'f do rar as possilbles

When the liquefied suimple emevges rom the speniog the valve
shall-be e¢losads - The valve attached fo the dip leg shall be
openod and allowed to remain upen wntil no wore Liguid. is
dischurgeds  The valve shall 1her be clasoed,

Proestiire

(1)

The apparatus shall De sei up in W sheltered ploce outside the
Taboratorye A portion of fthe liguid sample shall be purged
thiough the valve attached to the fube saxtepding ve a metal
coil whivlh shall ve iwmerscd Fn Hn acetone baths - The bath
shall be ehilled by any econvenient seans such as the addition
of solid carbon dioxide "fes" until the temperature of the

liquid is not higher than wminus 689,

It is fnperative that this test be eenducted id an isvlated
place outside the main laboratory buildinyg because of the
wxtreme five and explozion Hazard should the glasg flagl sons
taining the sample break during the test. Whersver the appare
atus-is dsssmbled provision shall be made for the safe digposal
of the vapoutrs. ; ‘ o

Revised 11/9/73
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When the temperature of the bath is below minus 62°C the
q-litre round-bottomed [lask shall e immersed thercin and
allowsd to cone to the temperature of the bath. The f{lask
shall he removed, wiped free of ahy liguid adhering to the
putside, mounted In a cork ring ot a trip seale,; and shall be
weighed to ihe nearest 0:1 grans Thig welght shall be recors
ded.  The liquid sample shall be adwittern into the wold Llask
untlil it is about two thirds full. The Ilask ghall bs welghed
again and the difference in weight shall he recorvded as the
weight of the sample taken for testings The flask shall be
attached to the contact column as ghiown in Figure 4. ALl the
oporations in the foregoing paragraph ghall be conducted
without delay.

Stean shall be admitted to the steam eoil so that the liquid
in the flask iz just simmerings  These conditions shall be
maintained until the ingide of the flask is practically dry.
thig oparation should require approsimately one to two hours.

Wiap the inside of the tlask is practieally drey the steam
supply shall be ghut off« the top of the contact column shall
be optned, and about 7% mle of the solvent shall be poured in
and al lowed ta drain into the flask.

the column shall be removed Trow the tlask, the botron of the
coluit shiall be closed, and o additional 50 mls of the solvent
sltall be added to the columis fho inside of the columh shall
he rinsed thoroughly with this Tigquid, whieh ghall then he
added to the fluagks

The tombined solvent wvaslhings shall be filtored into a tared
anti=creepiing beaker which ghall be placed on a steam bath
uitil the solvent hag wvaporateds When uvaporation s com-
plete the beaker shall be removedy and the outside wipad with
& elean dey cloths  The beaker shall then be diied in an aig
Cpeen for sxactly 5 minutes at 105%¢, wooled i a desiccator

and resweigheds fThe increase in weight of the bsaker shall
be noted and recordeds

Caleulation .
(1) ‘the weight of the gample shall be conveirted to the corregponds

iy volusie by dividing by the specific gravity of the Liguid,

tesued 15/11/68
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APPENDIX 1

(2) The amount of residue in the sample shall be computed by means
of the equation:

whéere
W o=
S =
R o=
Report

Wox 100
R = 8

Weight of the residuc in milligrais

Volume of sample in millilitres, as determined in
the preceding paragraph :

Residug in mg: per 100 mls of liquid sample.

The residue shall be reported as ' g residue per 100 miMf.

Satfaty Brocautiotis

(1) As stated previcusly, this test must not he conducted in any .
room where other techniclans are werking, of in any area where
smoking or open flames of any kind are permitteds

(8) During the test the ganple shall be heated at such a rate
that the liquid in the glass Llask will be just glifmoring.

Tssued 15/11/6%
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APPENDIX 2

NOTE 1

Due to the possibility of olfactory fatigue, over vdourisation is
andesirable. Should the produet,; price to odourisation, have a
distinstive odour sufficient to comply with the odour level clausey
theh odourising agent should not Le added.

issued 15/11/62

NOTE 2

Tt is noted that ©.6% methane in commereial propane could rasult

in instabitity of certain appliancer adjusted for utitiging current
product aid supplied fiofi bottles under low tempetature conditions.
Foi presently available 1lquefiad petroloum gasces, the vapour press-
ure specification would exclude the possibility of there belty ©«6%
or more methane in the liguid. [iawavery in the unlikely poggibility
of alternative production methuds being available which will result
in the preduct containing 0:6% ot more methane and complyihg with
the speeification in all respects. it will be necessary to copsider
the imposition of a Liniiting concentration fo¥ methane.

Tggusd 4,711,078

NOTE 3

Refor Bxplanatory Note 10 (ati
" Revised 3/2/70

NOTE 4
1w obtain true heating values, it wvould be necessary tv determing

goparately and corrett foty the water content of the sapmple, since
the Heating values in Appendix 4 are for completely dry gases. I
order to avoid this additional and troublosoms test, the following
approximationg have beer adopteds S

(a) For Cemmereial Propang <

it 1g¢ agsumed that the sample vontualng the makimun quantity of
water permitted by the dryness taosty whicl leads to the specifie.
fastor of 1,000k for vonverting the heating value obtalned in
using values given i Appendix 3s  Thus to the extent that the

- wample containg legs than the permigsible toitent ui water, the
haating value will ba upderstateds : -
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APPENDIX 2

for Commaercial Butane and Butane-~Propane Mixtures -

Due to lack of data on {the masimunm water content of these
gases, it is asgumed for the purposes of these specifications
that the gas phase is saturated with water. Hevee the factor
1.0177 is used to convert the heating value; caleulated Crom
the values glven in Appendix 3¢ {o a saturated basiz. Thus
to the extent that the sample ¢ontaines less than the satur-=
ated eontent of walor, the heating vnlue will be trderstated.

Rovised 11/9/73
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APPENDIX 3

Henting,Valu&

MJ / M3 Dry

45°¢, 101.325 kPa

Methane
Ethane
Propang
n=Butané
iso=Butane
n=Pentdtie
igo~Pentane

heo=Pentane

- Etliene

Propeéne

1-Butene
s.Butens (cis)
asfutene (trans)
iso=Butere
Water Vapour

REAL GAS

37.76
6659
95469
125.97
185414
158:62
157 49
156+ 68
6005
B854
118463
118426
118.08
117 .82

-

000139

Dengity
Kgm / M3 Dry
15°C, 101.325 kPa

REAL GAS |
0. 680

1.288

1:899

2.:543

3534

3.234

3.218

36818

14194

1+ 809

5448

8. hhG

o lli

2o hhG

0487

(Refer Bxplanatory Note 7 for deviption of these data)

Hevised 11/9/73

%




-~ 18 -

EXPLANATORY NOTES

(Issued 15/11/62, revised 3/2/70, 11/9/73)

(1) Definition of Ligquefied Petroleun Gas

This was originally worded #0 as to be substantially uniform with
that in the then draft S.A.A. Code for "The Storage and Handling
of Liquefied Petroleum Gases"; subsequently approved as AS CB20~1965.

(2) Format of Detailed Specification

Thisg was based when issued in 1962 on the Victorian Ragitlations
vather than N.G«P.A. inh having a general specification preceding
supplementary specifications for each of the three grades. Howaver,
layout wag somewhat changed from the Victorian te more clearly

- geparate edch of these.

Provision was made for 3 types of Liquefied Petroleum Gas corroge
ponding with those in the Vietorian Regulations and the N.G.B:As
Specifications at the time of original issue.

(3) Residue on Complute Evaporation

This appeared in the Victorian Regulations but not inm NeGiPihs or
Western Australian Regulations when originally {ssueds

Sbma:doubtg wére hald by various menbers of the 1962 Committes oni
(a) the need for any limit at all,

(1) bii the suitabiiity of the method of test in tlie Victorian
Regulations,; and o '

(¢) as to what iy a reaserable Limit.

It wds finally agreed with some reservations that a limit should be
specitiedy to minimise deposits in vapouriserg. Laboratory lnvegtw
igations of methods of test showed that if a low level such as
specified in Vietoria were retained then the Vietorian method of
test would have to be used, since the only available alternative,
the proposed Hew ASTM Mathod which later became D8158, was riot
sufficiently sensitives It vas decided to recommend the . sume Limit

as if Vietoria and the same rethod of tasty althougl séme menbors

féiﬁ‘ﬁhat this limit 14 unnecessarily low.

000140
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(&) Mercaptan Sulphur_and Odour Level

p.G.A. Spocilicationsy no Feference is made to

méfcaptan‘content and this constitutes a difference [rom some

State Regulations.

The reason for this is quotéd from the minutes of the Technical
Sub-Committee which investigated this matter: "reference to

a faximuri coneentrdtion of mercaptans should be deletled as the
only reason for this iz to avoid over=stenching. Mercaptans
may not be the only odourant.”

ament, the 1062 Comnittee decided

While eliminating this requir
(Sae

to inelude a cautionary note on over=odourisations
Appendix 2 Note 1)

(b) Derivations of the noun odour” rather than Hgtencht sre used

throughout fof unifornmitys

{¢) 1n the State Regulations in force at the time of original issuog
the odour level requirement related to discharge from eylitnders.
Ctn these Sposifications the clause ling been widenad so0 ag to
eibrace discharge from othet prossure gystams such as tanks and
pipelines, anmd in addition to cover liguid spills which might
pargist under atmospheriec pressure due te self-refrigeration.

rather than "explosive 1imit"
uf the S.A.A. Committee
and Handling of

(¢) Reference to "flamwable Limit!
jg used tu conform with the practice
ME/15 covering standards for the Storage
Liguefied Pewroleum Gos.

(3) Zoxicity

The wording used in the Vietorian Regulations in 1962 was sondensod
by eliminating reference to speci fle uses, and alse its application
has been iimited to toxicity by alimitating refersnce to safetys
This latter term was considered too broad, and irrelevant iv this
contest beyend the matter of toxieitys S

(6)  Definitions

Réfégenc@ to the Mercury Freeze Test was roplaced by the Waathep«
ing Test in 1ite with N.G.P.As practice at the time of original
igsue: In the 195G pavigions, composition by gas plivonatoyraphy
was adopted in line with revised N:G:PeAe practice for all grades.

(7 Heating Valus = (all grades)

This does not appear 4it NaG.Peds or other familiar oversods speedf«
icationg but is usual in Goverhnment Regulations. Thare way fairly
general doubt as to whether the inclugion of Limits for Heating
Value is necessary because of the controls of cotiposition bullt
iftto the speeifieationgs 1t was finally agreed by the 1962
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Committee Cthat the inclugion of limits would facilitate Government
acseptance having regard to the tradition of requlating the Heating
Value of towns gas arising lron its susceptibility to variation.

The original Committer decided to adept the Victorian rather than
Western Austrulian basis, i.n. Gross Calorific Value alfter vapor-
isation. However, while the Vietorian limil of 21,000 B.7T.U./lb
was satisfactory for Commercial Propane. i1 was too lhigh Loy Coni=
mercial Butane or Butane=Propane mixtutres which might cortain a
substantial content of butylenos. ThereTore for the lattes grades
& Linit of 205,500 B.T.U, /\h was adopted which g in line with the
valie for plre butylenvs.

In the 1973 metrication revisions, the pre vious tnrm "Caloritic

Value" was changed to "Heating Value', and the units were converted

from British Therpial Units per pound uvn1rdupa1s at GOOF and 30
inches of mercury Lo megajonles per kilogram at 15°C and 101,325
kllopascala.

Opportunity was algo takeh to use more recent basic data for
individual hyderosarbons than those originally ebtained from B.8.
345614959  The new dava are incvrporated in the revisioh of
Appendix 3 dated 11/9/,3, their dorivation being summar:acd ag
Follows:

Refevences:t

14 ﬁhysicdl Comstanty of Hydrocarbons Cf to €10
: ASiTiMy Special Technical Publication Nos 1004

g British Standard J50% Part 1t 1959
Cottveraion Factors & Tables

3+ Selected Values of Properties of Hydrocdrbons
Natiohal Bureau of Standards € 464

Facty
1055:06 Joule (ref By Pii2)

1 BaTaU, =

1 £t3 & 0283168 M3 (ref Be D.33)
Heat 6f Combustlbh “ He = (ref 1 Pi30)
Comprassivility Factor - 2 « {ref 1+ Pi30)

Molar Volume = 83,4140 Litre Atitos/Mole at 0%  (ref. 3)

‘Wdlecular Weight  (t#ef 1« Pi30)

Asgumption:
Cbmpfts4lbillty Fattor % 60”# s 2 15%

L s
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Heatin Value Calculation:

He % 2 x 4055.00 x 519.6% x 10~0

3 h =t
I/ Dry 0.0283168 x 518,67
15%, 101.325 kPa
Real Gas = e x 2 x 0.037331

Density Calculation:

Moleculay Weidght x _B74410
22014 x 2 x 8BBJIG

Rgm / Mj, Dry

15%, 101.325 kPa

. Molecular Weiglit
Real Gas R £ oLy

%

0.04p297

(8) Vapour Pressure = (all grades = maxima)

The 1962 Committoe adopied the N.G.D, A, practice of spocifying
maximum vapouy presgsure at 1009F pathar than 130°F ag in Vietorian
Regulations and 4506 (113°F) as in Western Australia:. There ware
two dadvantages in oporating at joo"p

‘(a) The NJGiPoAy and ASTM vapoil plossure bonbs wern dusgdgnad

specifically for use at 100°F and may hove bocome hydrostatic
at highet temperatures;

(b)  This has been the normal temperature for vapour pressture
- tefiperature vontrel baths in the Patrolsum Industry and since

this test ig prequired on various products begides L.P. G

there was a substantial element of tonvenienece involved.

In metricating this part of the specifications in 1973, the Comits
tee wished to maintain a tost temperature cloge to 100°F but which

- would be a simple number, and for this reason 40°¢ (104°F) was

selected: Convertad pressures were rounded ol to the nearest

10 kilepasenls to preserve the simple round nuibers in pesidig.
which charasterised the original specifications, It is estimated
that the metric Limits differs from the previotus otes- in BeSsle at
100°F by only a small fraction of 4 Pegads »

(g) ﬂﬁ%uﬁuiliﬁn.ﬁaintwaﬁﬂ‘Vbiatilauﬁégiﬁue

The 1563 Committee adoptad the revisad NoG. DA, prastice of using a
temperature of =~39°F max. fop Coimmereial Propane st stardard piosgg-

ure in place of the old Mercury Fresse Tests
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The revisiong of February 3, 1970 added compositional alternatives
if line with ASTM ahd N.G.P.A. specificationsy and also adopted the
term WVslatite Regidue! in place of 95% Beiling Point!,

In metricating the temperature Limits for the 95% beiling point

for the 1973 revisiots, the Cownittee rounded the temperatures to
the nearest 19C in the long term interests of simplicitys

(10) Dryness

{a) Commercial Propane

THe Use of Coball Bromide and Dew Point Tests wag followed by
the 1962 Comiitter with reservations due to evidernce of sotie
lack of correlation batween the two methods and doubt ag to
how effectively the tests relate te field performance.

The Committee has reviewed the possible use of the Valve
Freese Methody now ASTM V2713 but has no plans for its intro-
duction at the time of the September 11y 1973 revisiohs.

(b) Commércial Butane

This requires only frewvdom from entrainoed water but the word-
ing adopted in 19062 was substantdially fdentical with that of
NeGe Po Ao pather thapn that of the Victorian Réegulationg whigh
required the sample tv be observed in o« Dewar [lasks

The Commitlee was Rot awvare of any advantage in using o Dawvap
fiagk; whereas a disadvantiage has been obegerved through it
permitting the sample to refrigerate (due te evaporation)
thaeraby freszing any moisture and making 1t hard to sweoeq

(e) Butare=Propane Mixtures

The 1962 Committee folt that there was some pain in safety if
the Vietorian Regulations were followed in requirihyg the
product to be tredted-as for Combereial Propatie above & certain

‘vaprF pregsure, rather than ag for Commerdéial Butans at all
vapoui prebsures Wthh ig the N:G.B. A pﬁactlca‘

The diVldLﬂg line was drawn at 120 pegelaygs at 160%F which in

Foind figures was equivalcnt to that ih the Vietorian Regulats«
jons (i.&: 2;0 at 130 ey -
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(11) Designation - Propane-Butane Mistures

At the time of the original issue both N.G.PA. and the Vietorian
Regulations reguired the maximum vapour pressures to be desighnated
and limited the filnimum vapour pressure (o =5 p.oseois boalow thiss

Western Augtralia did not requite designation but limited vapour
pressure to 115 pagéi.ga magimum at A5°C which Je approsimstaly

93 peseiegs at 10071 and in addition placed conttrols on composits
fon which would have a bsaring of vapour prossuras

The 1962 Committee considered control of the range of vapour
pressure more practical than introduction of eompositional amnalysis

~at that tinme and therefotre followed the N.G.P.Ae and Vietorian ap-

proachs Howevery the narrow range nsed in these specifications
could not be reconciled witic the quality of the gas in goneral use
in Western Australia where a range nearer fo 20 p.s.is would have
been hewsded to accord with established practice. In addition and
apart from the West Australin positisny there could be tmportant
insgtances ivdustrially whepe a narrow range sueh as 3 pegsis wotld
be unnessssary and more. costly.

The Committee aceoptod the privciple that the main requireiient is
that both the maximunm. vapour prassute and e range of vardation
should be made known by suppliers fo those concernods. Tt was agreed
that the established practice of designating mdxinum vapuour prossube
be follawed. It was also decided that the range ol variation shodld
be designated by the supplier rather than lsid down in this gpeaif=
icationy although one view leaned towards speeifyiny a rangas  The
dgreed approach in effect leaves the buyer free to choose ot Wim-
salf a product of suitable vapouy pressure range, and ensures that
the relevant information i always available 1o hime ‘

It was agresd that a satisfactory way to implement the foregoing wasg
to require designation o boll masinum and mindmum vapeur pressurae
and for convehiiense & elause to this effect was tohgolidated witl
the clause limiting vapour pressure to 210 pescisgs at 1009F,

(12)  Coniposition

The position cenfrovting the original Cofmittee in 1968 was that
NeGoPeAs did not have specific composition requirements. However,
in Vietoria and Western Australiay the Regulations stated that fie
methane shall be present; and iy Western Sustralia there was a limit
oi L, hydrocarbong, The Council of the Austialian Liguefied
Petroleum Gas Association was particularly atxious to reselve the
méthane question ag the Vietorian requivement of no wethiane sould
not be wet in commercial praciices Thiz arises from the fact thut
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sofe methane will always e present apd the sensitivity of the
method of analysis determines whetherr the laboratory result is

nil or a pogitive amouits Gases which would bhave shown nil with
equiptient available when the Regulations were framed will no longer
pass with modern equipiment. The pesition therefore required d¢ither
a8 positive limit to be imposed or elimination of reference to
methanes

There was it fact a division of feoling originally as to whethar
ary Limit on methdne was necessary; the question at issue beiny
whether it could cause significant burder instability with poggs
ible hazards, after connectinhg a vaw supply of gasi dand if so

would not the vapour pressure [imit provent oxcaessive nmounts of

_methane being present.

A furthel matter Loi* concern was the lack af standard methods of

analysis in 1968 and the elabotrate and vostly nature of equiphent
for detewvitining compositions This was at that time 4 scerious obe
jection to specifying Limits on Cyjy Ch and higher hydtocaiboig by
avalysis as against the familliar physienl fests used by N:G:FiAq

oy examples : ‘

These problets were the subjeel of investigation by the Techinieal
Sub=Connittee which carried out considerable test work.: This is

cavailable in report forms

The Sub=Committee's findinygs resulted in a decision to eliminate
mgthane controls entivrely sinhee there dappeared little Likelihood
of the small area of potential operating harzard being eheounterod.

However the fact of 1ts existence was rocognisod for future relers

ence in Note 3 of Appendix. 2.

(13) - Hydrogein Sulphide

At the time of original issue in 1968 both the Victorian and

Western Australian Regulations imposed specific controls 6n thisg.
Laboratory work carried out by the Techriival Sub-Committee showed
that the Corrogive Compounds (Copper Strip) Test adequately cont=

tols this: Copper Strip Tests on liquid L:F.G: were found by the

investigating laboratory, to be more effective than the methods of
testing the vapourised gas for H, 8. ‘

Thete were &lso some cohtentious aspevts in regurd to the maniner of
carrying out the test although these might have been resolved. 1t
was gehgrally believed that the two States in question followed coal
gas practice in adding the HuS test and in doing so probably did not
dallow for tha faet that the protection of the eopper strip test ig




Y

e

Cew o

e

NJG.PlAL prac

[

000147

not available in towns gas testing. It was decided to follow
tice thereby eliminating an unnecessary test.

{14) Miscallaneous Impuritivs

The Victorian Regulations in 1902 had a general raquirement that
L.P:G. must not contain impurities, the rnature of which was tot
This was not followed in the ALPGA specifications
because modert high sensitivity analytigal siethods nay demonsirate
minute amounts of entirely harmless impurities. It wag considerad
that if any likely impurity has to be guarded against it should be
gpecified. Otherwise the publiec hag the protection of the clauses
pelating to toxicity, vapoul pressure, carrogivenesy, and the cal=
orific value which are the things most likely to be affected by
ungpeeified impurities. ‘ ‘

gpeeified.

{15) Volatile,Sulphur

The 19%3 revision of this clauee was primarily divected at fletrics
ation, ineluding the adoption of fetrie standard conditions for
mensuring volume., ALl eonversion factors used in fetiFieation wape

shtained from the Jjoint gas industvy publication "Metrie Units and

Conversioh Factors for use in {he Australian Gaw Industryh.

ASTH method to test method

Opportunity wag taken to update theo
IPe 107 whieh

poxBh from D1266 which is not applieable to LeBatis
ie similar to D1266 was deleted. '
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’ i Summary of Revisions -  September 11, 1973
} ‘ | ‘ ‘
Page* Subject Nature of Revision
2 General Metrication ‘ Metric (SI) units introduced
£ throughott.
3, 4 Committees Updated. . ‘
%) 5 Volatile Sulphur Metric units itcroduced and test
1 ‘ updated.
6, 7; 8 Definition Methods of test updated.
I3 6, 7y 8 Heating Value Name changed Lrom Calordfie Value.
I Metrie units introddced with apps
\ 3 ¥ <
; ‘ : ropriate. editorial changes.
P New correctiot factor provided for
ii Propane, and introduced for first
time Loy ovther graddasg.
ra 6, 8, § Vapour Pressure Metwric units introduced.
b “y 8, 9 Volatile Residue Metric unite introducad.
) \ § "
© 0 Dbgolete TP Method 169/647T replaced
£ . by ﬁﬁli/?ﬁt
g . ‘ ASTH Method updateds
7 NGPA Publication 2140 Date change to 1970 sditione
= ] DryHess ‘ Metric unite introduced.
L; NGPA PBublication 2140 Date change to 1970 editions
' 10 4 {u)y oy Pige 1 Metric units introduced.
f g Reference to Interstate Comnerce
Ly . Conmigslon deleted ag no longer
o nowdod.
A ‘ i2 ' Procedure (1) ~80°F changed to - 68°%¢
T 154 416 - Note 4 Conplete revision with metrication
17 Appetidix 3 Complete revision with metrication.
i 19 Ttem 4 Heading changed to "Mercaptan
Py ‘ Sulphur and Odour Level!. Velatile
‘ ' sulphur 1g subjeet of a rew riote
641 : ‘ ' ‘ No«18 page 25 ‘
Ly 19 Heatinyg Value . Previougly "Calorifie Valuel.
20y 81 Heating Value Adde explanation of 1973 changes
1 , ; th Speeifieationy and Appendix 3.
i1 81 Vapsur Progsurs Aidds éxplanation of changes due to
- ‘ metrication.
b 22 Volatile Residue Adds note on metricatiofi /
by 22 Bryness <« Comiurcial The note concerning the Valve Freeze
S N Propans. - Metlipd 15 updated.
—— ¥ . Page numbers refer to this Bditiot awd way fot ﬁavﬁcéﬁoﬁ&
12 to pravicus Bditions
I
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AUSTRALIAN LIQUEFIED PETROLEUM GAS ASSOCIATION

ADDENDUM TO SPECIFICATIONS & TEST METHODS

COMMERCIAL PROPANE VAPOR PRESSURE - TEMPERATURE RELATIONSHIDS
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INTERIM SPECIFICATION
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AUTOMOTIVE LPG

issueﬂ,Jﬁihtly by

Austrulian Liguefied Petroleum Gas Association ‘

Australian Instibute of Petroleum Litmited

Februaty, 1985



e | ‘ ‘ -

o | 00015,
| £
| g

*f PREFACE

I . ‘

I This specification is issued jointly byt

Eﬁ‘ Augtralian Liguefied Petroleum Gas Association (ALPGA)

P Australian Institute of Petroleum Limited (AIP).

{3 This specification is intended to apply to liquefied

B petroleum gas mixtures (LPG) marketed as fuel for vehicle

engines designed or converted to run on LPG. ~ It is bdsed on
¥ the results of vehicle testwork carried out in Australia and
?I overteas as detailed in the publication “Notes on ALPGA/AIP

Specif 'cation for Automotive LPG", available f£r~n the AIP.

DEFINITION OF LPG (LIQUEFIED PETROLEUM GAS)

The term LPG shall mean & material which 1is composed
1 predominantly of any of the following hydrocarbons, ot
1 mixtures of all or any of them = propabe, propylene, butanes
- and butylenes.
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SPECIFICATION FOR_AUTOMOTIVE LPG

PROPERTY

SPECIFICATION VALUE*

METHOD OF TEST

Cortosion, Coppér Strip

Dienes, % vol.

Dryness:

a) 1f vapour pressure
exceeds 1240 kPa
gauge ab 40°C

b) other mixtures

Motor Octane Number
(calculated)

Odour

Olefins, % vol.

Residue on Evaporation,
mg/ 100 mL ‘

1Vapeur Pressure @ .40°C,

kPa gauge

Volatile Residue:
5% evaporated temp, @
760 mm Hy, €

Volatile Sulphur:
@ 15°C, dry and 101.325%

| kPa, mg/m'

No. 1 max.

0.5 max. (1)
Pass (2)

No enbtralned waker

92 min. (3)

Distinctive,
unpleasant but hon=-
persistent down to
goncentrations in
air of 1/5 lower
limit of

‘Elamability.

Report (4)

2.0 max., (5)

800~1530 (6)

2 max. (1)

340 max.

|(App. 1)

|ASTM D2784

ASTM D1838

ISO 7941 (D2163)
GPA 2140 or D2713

Visual

ASTM D2598

ASTM D2163

Vie. Gag Act

ASTM D12867

ASTM D1837

NOTES:
ﬁyghém‘ﬂepbsits*

be usged.

* bréakétea‘ﬁigufés‘référ to Notas

1. Butadienes are believed to be the major source of fuel

4. In =ases of dispute, method GBx 2140 (dew point) should

3. ASTH D2598 does not 1ist & MON blend value For

butylenes.

The value to be used in evaltulatiovns is
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l B NOTES: (continued)
I — |
| “ 4. Olefins are lower octane components of LPG and are
. limited by the motor octane number specification.
b 5. The 1limit on residue is set to control fuel system
, deposits. Various test methods are available but
kit testwork by the ALPGA has shown that the method
L specified in the Victorian Gas Act is . the most
s‘e‘nsitive.
ok ‘ ‘ ‘
q 6. Vapour pressure primarily influences cold starting
’ ability. The value must be appropriate for the ambient |
ey conditions of use of the fuel. : ‘ \{
s 7. The value of 49C max. limits pentanes and heavier
v hydrocarbons to approximately 2% vol. max ‘
&
f |
?L 1 |
£l
f
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i
&
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&
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L o NOTES ON ALPGA/ATP SPECIFICATION FOR AUTGMOTIVE LPG

The ALPGA/ALP Interim Specification for Automotive LPG was
F arrived at Ly considering research work and expetience from

both Australia and overseas. These notes briefly summarise
the basis of each gpecification point. ‘
fj 1. Corrosion Copper Strip
. The specification of No. L max. (D1838) is equivalent to
£ that of gasoline.
F o
iy
2. Dienes
(Rt ] L ) o . )
[ Y The specilication of 0.5% vol. max. is identical to that
in the proposed ISO specification (Reference 1), and
. draft British Standard BS4250 (Reference 2). A limit is
. required Dbecause 4s reported in the minutes of ISO
i Working Group 8 (Refererice 3): "A number of counbties
‘ repott that minute concentrations o butadienes in
‘ I Lp-Gas will c¢ause severe fouling and plugging of |
% b ~vaporiser equipment in automotive fuel applications®.
2 Twe test conditions are listed.
b o Test a) applies to LPG that is high in C3 and contains
e : relatively little Cu. A visual est is impractical on
steh material because  of the very high rate of
-~ vapdrisdtion at room tempersture and pressure, Dew
' ~ point 1s the most appropriste test for such fuels.  The
valve freesze method (D2713) iy a satistfactory field test
b g but dew point should be used in cases of dispute.
Lol Test b) applies to LPG  that containg significant
= ‘ quantities of C4's. Such fuels can be readily viewed at
. : ambient conditions and thie pregetice of water is visually
l obvious. Cem ‘ ’ |
|
o 4, Motor Ochkane Number |
t

Thig numbec  is defined to ensure adequate anti«knock
characteristics of the fuel. Motor oectane number (MON)
is more critical thsn research ottane numbet  (RON)
BE because of the higher mixture temperatures which oceut
with LPY ih comparison with petrol. Engine perfotmance
under theses eonditions correlates better with MON,

By . Alse, because of the thigh sensitivity (difﬁarenqé

o between RON and MONY, of LPG components, if MON is
adequately defined RON will also be adeguate. = .

M ' The speeification value of 92 min. was based largely ot

extensive testing by the British oil and ‘motot

oy industties (Refereénce 4) and similar work by European
et ~ bil companies. ‘This work showed that Eor an equivalent
" thidrgin of anti-knoek protection, the MON for LPG  should
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1 Page 2
|
be 2 to 4 numbers higher than that for petrol.
- Australian premium grade petrols have MON's typically in
! ‘ the range 86-89.
: | The octane definition also imposes limits on the
3 chem}cal composition of LPG. In particular it limits
} olefin content as olefins are relatively low in octane.
1 5. Odour
' An odourant ig required to give a warning of leaks. ‘
2 6. Olefing | | | ‘ |
- This specification property generated the greatest ‘
\ 1 debate in the prteparation of the interim specification.’
| , ‘ v : ‘ ‘
Concerns have beer expressed over the potential for
Fé olefing to cause either fuel system deposits, component
f‘ deteriorstioh or engine knock. The problem of knock is
! covered by the definition of motor octane number (see
discussion under 4. previously). o ‘
: Field problems with deposits and embrittlement of
compohants have Been experienced at times with LPG, both
locally and overseas. In  order to assess  the
contributicn of olefins to this problem it was
originally planned to conduct experiments using . a
yapouriser test rig.
However tesearch in Europe in the past few years has
-  ghown conclusively that olefins are rnot the cause Of
| ‘ such problems. The main causes are the presence of
! dienes (particularly butadiene) and of compressor oils
(carcryosver from g#s  compression equipment) . Thisg
r ~ conclusion is reflected both in the 150 specification
i and the draft British Standard, reither of which impose
. a limit on olefins. |
. Hased on the above, the decision was made to require
- : that olefins be reported but that ho specifie limit be
set. This allows users to Dbe aware of the olefin
, content of the Eusl they are purchssing. The problem
A aress identified in the European resedrch regarding
' dieres and oil residues ~ are  covered in  this
SR specification by the limits on - dienes  (see = 2.
Ly ' - previously)  and  residue on  evaporation (see 7.

following). -

[s ‘ 7. Residue on Evaporation | co |

- - This property is specitied ko limit the presence of low

P volatiie impurities such a8 the compressor oil mentisdtied *
e i# 6. above. |

, . fhere is a problem in defining & test method at the low

b o level of residue requited, The only widely tsed method

12 o {5 ASTM D3158 but this has very poot repeatability and
o reproducibility (Reterence 3). ‘
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Page 3

The best method available was considered to be that
developed by the ALPGA and incorporated into the
Victorian Gas Act. Work was done by one Australian oil
company (Refererce 5) to assess the reproducibility of
this method and it was found to be of the order of 0.3
mg/L00 mL. :

The allowable level of deposit was specified after
consideration of international specifications, The
value of 2.0 mg/100 mbL max. compares with the 180
standard of approx. 2.8 mg/l00 mL max. (actually
specified as 50 mg/kg) and is much lower than the common
specification using D2158 of about 28 mg/100 ML (0.05 mL
per 100 mL of sample). A consérvative approach was
taken because of known field problems from compressor
oil residues. ,

Vapour Préssure

This property is specified to control ‘both engine
startability and variation in LPG composition, to avoid
any = need for engine retuning - between fuels from
different suppliers,

Consultants (EmTech Associates) were commissioned to
study = startability at low temparatures. ThHeir
conclusions (Reference 6) for blends of ptopane/butane
arg summarised below. A :

Ambient Temperature Max. Butane for Startability

=los¢ 40% vol.
$2 ‘ 0
+10 80

Based oh thig work and experience in those European
coeuntties where large blend composition variations oceur
(eg, Holland and Italy), the decision was made bto limit
butane content to 60%. This allows startability dowti to
dbout ~2°C, satisfactory for the Australian climate, and

avoids any need for tetuning for driveability on

switching between blends at  the . twe extremes of the
specification. :

Volatile Residue

THis property is specified‘to‘limit the amount of C5 and
Higher hydrocairbons to approximately 2% vol. maxitum.
This is in line with the IS0 and draft British ztandards,

Volatile Sulphur

 Tﬁis ﬁrb@erhy‘is 1iﬁitéd‘ﬁb eontrol corrosivity of the

fuel and its combustion products. The Vﬁi“¢W¢h53éﬁ,i$
in line with oversess standards and experience with
petrol, ‘
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Standard Specification for
FUEL OILS"

At Amaricnt Natieha) Staidard

This standard is Tssued uidir the Ged desigiation 19 9, the nmber immediately Tollowing e designution fidivates e
yeat of original adoption ok in the ease ol tevision, the yeat of fast revision. A nuihet i parentheses-indscates the year of fast

feappraval.

This methiod hus been appraved for use by ugencios of the epartowit of Defense und for lisng it the Dolt Vdex of Specifieations

dnd Sranddards:

1, Seope

L1 This specificalion (Note 1) covers grades
of fuel oil intended for use i various types of
fuel-oll-butning equipment under various clis
“atie and operiting conditions, ‘

Norit f-For liforination on the significaiice of
the terminology ditd test methods used i this specis
fication, see the Appendix,

1.2 This specification (s for the use of pur
chasing agencies in formulating specifications
o be included in contraets for purchases of fuel
olls and fot the guldaice of consumers of fuel
oifs 1 the selectio of the frades most sultable
lor thieit needs.

Nott 2.-Nothing I this speeification, shall pre-
chide observance of federul; state, of loval régulativns
which fay be more restrictive,

13 ‘The values stated in ST units are 1o be
Jdegarded as standurd, The vilues stated in inchi-
pound tiits dre for informiation only,

% Applicabie Docaients
1 ASTM Standards: ‘
D36 Test Method Tor Flash Point by Tag
Closed Testert

086 Method for Distillation of Petrolewn

Products?

D93 Test Methods for Flash Dolil by Perisky<

- Marlehs Closed Tester? :

D95 Tesi Method for Water in Petroleuts
Prodticts aind  Bituniinous Malerials by

. Distillation?

D97 Test Methods for Pour Boin of Petro-
Teum Ojls?

D129 Test Methiod for Sulfar i Petrolettn
Products (Cieriera! Botmb Method)t

201

Vol b8

D130 Test Method for- Detection of Copper
Corrosion from Petroleum Products by the
Coppier Steipy Tarnish Test® -

12287 “Teyt Method for APLGravity of Crude
Petroleum and. Petroleuni Prodicts (Hy-
drometer Methody?

D dd35 Test Methad for Kinematie Viscosity
of Transpurent nd Opaque Liguids (and
the Culeulation of Dymamic Viscosity)®

D473 Test Method Tor- Sedinient i Crude
Oils aind Fael Oils by Extriction®

D 482 Test Mettiod Tor Ash from Petroleui
Produc(s?

D434 Test Method for Ranistiottam Carbon
Residve of Petrofesm Products®

D 1266 Test Methad for Sulfut in Petroleuns
Products (Lamp Methad)?

1553 Test Method for Sulfur in Paroleum
Pradirets (HighsTeimpetature Metliod)*

D 1659 Test Metliod for Masinunt Fluidity
Temperature of Residual Fuel O

1746 Test Method Tor Waterand Sedinient
i Fuel Qils by Centriluge Metliod {Labg-
tatary Procedure)!

12622 Test Method for Sulfus {n Petroleun
PBroduets {X-Ray Spectrographile Method)y

3245 "Test Method Tor Pusipability of 1.
dusttial Fuel Cilst

i b, s b

VPhi specifieation 18 andet the jurisdiction of ASTH Conie

wittee -2 oi Peitoleum-Produets gnd Lubticants,

00015/

Cuttent edition approved Aug. 29, 1980, Publishied Octobier

1980, OH| pirilly published 48 1 396 w 34T, Last previous &di

tiofi D396+ 79, -

2 il Bk o ASTM Stinilirds, Vol 0501, -
bi{sjcdhiinuc‘d. sed JORY Antnial- Bosk nFASTSE Stetidards,

3 Al Bovsk of ASTAY Stakdards, Vol 05,03,
Enanal Book of ASTA Standurdy, Vol 0X.03.




iilb
3, Guicil Requireniéits

3.1 The grades of fuel vil specified herein
shall be homogeneous hydrocarbon ils, free
froni inorganic acid, and free from excessive
amuunts af solid ot fibrous foreign niatler likely
{0 pike frequent cleaning of suitable sirainers
necessiry,

3.2 Al grades: vontaining residual compo-
niedts shalt fentain unifves in noemial slorage
atid ot sepirate by gravity into light und heavy
oil components outside the viscosity limits (ot
The prade,

4, Detiiled Requitenients

4.1 The variots gradus ol fael vil shall eoti
fornit . the limiting requitements shown. in

Tuable 1,

4.2 Madifications of limitlng reqiirements
to feet special yperaiing conditivng 4gfeed

upo between the purchaser, the seller, wnd the

supplice shall fall within fintits specified for
eueh grde excepl as stited in supplemieniafry
faotnutes for Table 1,

5. Test Methody

5.0 The requirements enumeratéd in this
specification shall be detéemined in iccordance
with the following ASTM methods." except as
midy be fequired uadir 5.0,1

S0 Flagh  Point—Method - D93, exeept
where ofliet methods are preseribed by law Toe
the detenmination of misimum Nash point. For
Grades No, | and No. &, Method 13 56, may be

used us an alerndtive with the same limits,
- provided the Nash point is below 79.4°C

'D 396

(175%F) und the viseosity is below 5.8 ¢St (45

SUS)Y al 38°C (JOU°F). This method will pive
slightty lower values, I cases of dispute,
Method D 93 shall be uséd as the referee
nethod,

502 Puur Point - Method D 97, Alteinative
test thethods that indicite flow poit properties
iy be used far low sulfur residual fucls by
agrecient between purchiser and supplier,

503 Water dnd Sedinient=The waler nd
sediment i Grades Nos, [,.2, 4, and. S shill be
determined-in accordance with Melliod D 1796
un‘d_)(imdc Nu. 6 by Method 1395, und Methiod
473,

514 Carhon Residie - Method 1 $24.

LS Ashi- Mettiod 1 4K2;

S.L6 Distiflation —Distillation of Grade No,
fand No. 2 oils shall be determiined in necotd:
atice with Method D 86, ‘

5.1.7 Viseosity =Viscosliy shall. be  deter-
mitied ifi aceordiniee with Method D 448,

A8 Gravity—Method D 287, ‘

5108 Corrosion-—Methad ‘D 130, 3 h- (est a
S0°C (122°F), ‘

SLH0 Suffur<-The sulfur content of dny
grade inay b deterimitied by any of the follow-
ing niethods: Méthod 1129, Methiod D 1552,
ot Method D 2632, T uddidon, the sulfur of
Gtade No. [ may be determified by Method
D 1266,

" Fotidfaramano on he preciston of the ASTM niethes
af test for fuel adls fefer Vo "An Evalusodh of fMethods for
Detespisation of Sullur i Fuel Difs™ by A, R, Crawford.

cu i

Fase Mathemmaties & Sysiems 1ne dnd G, V. Dyroff, Esa

Restiireh nad Engineehbg Co., 1969, This docutndnt ig yval-
able frony (ke Publicativns Sectioh, Armétican Detroleun
Iistiute, 3100 1. S0 N W, Washingion, £.C. amaa,
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D 396

APPENDIX

X1. SIGNIFICANCE OF ASTHM SPECIFICATION FOR FUF.I; OIS

LLE Seope

XLLT ASTM Specification 12396 divides Tuel
wils into grades bised tpon the types of burnerg for
which they are suitible, It places limiting values on
evetal of lhc,propcﬂicsbbflﬁe oils incaeh grade, The

topetlies sclected for limitation are those that ure

Tehiesed to be of the greatest significance in defers
mining the ‘quforinanCc characteristies of the oils in

burners ih which they are njost come
fonly used, ‘ ‘

X1 Classes

X121 Becatse of the methods employed in their
production, fuct wils fall into twa broud: elassifivn
tions: distillaies nnu residuals, *r'he distiliates consist
of overhead of distiiled fractions, The residual are
botloms femaining frorin the distillation, of blends of
these bottoris with distillates, In Specification D 396,
Gradus No. T iind Ne. 2 nre distitlates and the grades
from No. 4 (6 No, 6 dre usually residual, nh{’mugh
wnie heavy distillates may be sold as Grade Ne, 4.
M3 Grades

X3 Grade No, 11 t light distifiate intended for
e 1 butners-of the vaporizinig type in which the bil
weotivetted 1o 1 vapor by eontaet Willi d héaied
urface or by radiaton. High volattiity is necessary
‘o énsifre thal évaporation proceeds with o minliuni
of tesidue,

X132 Grade No. 2 is 4 ticavier distillate than
L thade No, 1. It ig tntenided for use in-atomizing type
Mithers which speay the oil into & combustion chans
Yetwhere the ny droplets bun while 1 Suspenision,
This grade of oil is used In most domestic buriets
18 iy medivm eapaeity commercalindusirinl
Winets whiete Wty edse of handling and f'cndz avgilas
T}{'{ﬁ;m'm“ Justify ity highet cost ovet the resid-

XUJ“ Grade No. 4 (Light) 1s usunlfy ¢ lighf fesids

4a1bul it sometiimies fs  heivy distitlate, tistntended -

f;‘? e botli i pressute-itomizing cormiiércialitis
“hiial burners nof tequiring higher cost dtillates
Wdin burnets equlrped to dloimize ~ils of hipher
ety 1 pernissible viscosity rangé aflows it (o
m""?;%ﬁi;““" afonized at felatively low slotage
P «\Plé‘ 4 Grade No, 415 usually a light fesidual, but
omelimes is 4 hieavy distillate, 1C1s intended for
% 18 buriiers equipped witl devices (hat atomise

b of highiet viscosity thir domestie bueers edh

e, s petinissible viscosity tange allows it (o be
fped ahd alomized at relatively low Siatage tr-

Sohures, Thus, in all but esteemely eold weathet it
Htires v préﬂeauhg: for ‘hﬁr‘idliﬂ'g'.y

205

X145 Grade No, 5 (Lighty is residual fuel of

interniediale visedsity for burders capable of han-
dling fuel more viscous thain grade No. 4 witliout
preheating, Prelieating may be fecessary in some
types of equipment for butning dnd in-colderclimates
for handling. ]

X1.3.6 Grade Nu. § (Heavy)is 4 residual fuel more
viscous thun Grade No, 5 {light) anid i Tatended for
Use i simildt service. Preheating ity be nécessary
iri same types of equipnient for birning and in calder
climates for handing, )

XLAT Grade No. 6, sometimes refeired 1o as
“Butker <15 0 higheviscosity il used mostly in
comfint.- o and industrial heating, 1t requires pres

heating 16 Yie storage tank 1o petntit pumping, and -

ddditionns preheating at the burrier to' permil atofi-
fzing, The cxira equipment and mainteindnce ré-
quired 1o iandle this Tuel usually preelude its use in
stiiall Installations,

X1.3.8 Residual fuel oil supplied 10 meet fegulas
tions requiting low sullur contenl may differ from
the piade previously supplied. I ay be fowet in
viscosity (and all into 4 Lﬂfrcrchl grade tinmbery, If
it must be Mijd al a given emperiture, Method D 97
iy not dccurately rellsct the pour polnt which can
be expécted anter a period of storage, 1t 1§ sugpested
that the purchaser and suppliet discuss the propes
handling and ope‘r,ming techniques Tor a given lows
sulfu residuul fuel oll in the installation where it Ts
16 be used.

XL Sipntfieaniee of Test Methods ‘

X4 The siphificatice of the propertics of fuel
oil o which limilativig are placed by the specifieus
tivi 1§ a8 follows; )

X14.1.1 Flash PointThe Nush pointol 4 fuel vil
1§ afi indiedtion of the maximum Temperature at
which 1t eatt be stored atid handled withoul serfuus
fite hazatd, The mininium petmissible fash point i
usnilly réguliied by fedéral, stacd, oF hitinfeipal laws
and is based o acceptéd practice In- handling and
use.

X412 Pait Paint-=Thé potr poitit 1§ an indis
eatfon of the lowest lefitperiture at which 4 Tl ol
tari be stared and sifl bé eapable oF Nowing undet
very low fotees, The pour polft 16 peessibied n
aecordange withi the tonditions of soragé dnd use,
Higher pour poliil Tuels ate permissiblé where heated
storape dnd adequalé piping faellities are pravided,
Ail iieredse i pour polnt iy oceut when tesidual

Tuel Bils ate subjected to eyelie tlemperature vatlatiohs

thal titny oceut Jii the toiirsé of storage of when the
Tuel 1§ prefidajed und féturned 1o stotage 1anke, To
prediet tiese properties, test methads such a¢ Beitish
Adinitally Méthod V1S, Method 1Y 3245.0P 230769
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or Méthod D 1659, may be cequired,

X113 Water  and  SedimentAppieciable
amounts of witer and sedinent id a fuel oil tend 1o
cause fouling of fucilities for handling it, and ta give
troublé in burner mechanisms, Sediinent niay accu-
mulate instorage (aeiks and on filler screens or burne
paris, resulting in obstruction (o flow of vil from the
1ank 16 the burner. Waser in distillate fuéls niny cause
carrosion of tinks and equipment and it may cause
eritilsions in residual fuels, )

X104 Carbon Regidug="The cirbon residue of
& Tuel Is u easure of tie carbonaceous material fei
affer all the volatile eomponents aré vaeporized Tn
the absence of air. 10is 4 rough upproximation of the
tendency of o fidel to form deposits in vaporizing
burticrs, sucht as potlype tind sléeve-type Eurncrs‘,
wl’;’crc the Tuel s viporized in anirdeficient afmo-
sphisre, ‘

pTo obluin micasurable values of curbon residue in
the lighter distillate fuef oils, 1t is necessary to distill
the oil (6 remove 90 % ofit inaceordiice with ASTM
Metliod 1 86, Test for Distillition of Pelroléum
Products,® and theti determine the earbon residue
conceiitraled ih the rétmaining 10 % bottoms,

XIALS Ash-=The amount of ash s the-quantity
of fioncombustible material In dan oil, Excessive
amounls may Indicate the presetice of materials that
causé high wenr of butner pumps and valves, nrd
wofitribute to deposits o boiler healing sutfuces,

XLAL6 Distillation~The distillation test shovws
thé volatility of' a fuel and (he edse with which It can
be vitportaed, The tést 1s of greater significances for
oils thut.ate 1o be butned i vapstizing type burkers
than for the dlotidzing type, Foresample, the magis
mum 10% and 90 % disiilled temperatutes aré spees
ified for gtade No. | fuel, The Timiting 19% value
asdufes easy starting in Vapotizing lype bursiers aid
{he 90 % fimit exclodes heavier fraciions that would
be difficult 1o vaporize,

D 396

The limits specified for grade No, 2 henting ot
define n product that is accepluble for burriers of the
atomizing typé in houschold heating insfallations,
Distillation ljmits .are not specified for fitel oily of
grades Nos, 4, 5, and 6, 3 :

- XLANT Viscasity Limits foi Grades Nos, | and
2T viscosity of an oil is a measuré of its resistapee
to Mowe. Tni- fuel ofl it is highly sigrificant since it
indicates both the relitive ease with which the oil will
flow or may be pumped, 4nd the ease of alomizition,

Viscosity it fof No. 1 and No. 2 pridessare
specified to help maintain uniform fuel flow in ap-
plidrices with gravity Now, and 1o provide satlsfactor
atomization dnd constant Mow rate through the snmﬁ
nozzles of househald burpers, For (he heavier grades
of industrial aind buiker fuel oils; viscosity 18 of major
inpotiance, so thut adequate prebeating facllities can
be" provided 1o permit them 16 be pumpéd (o the
burtier and to provide guod atomization, However, it
is equally Jniporadt that the ‘maxinum viscosity
undeér thé existing conditions be siich that the oll.can
be puiped satisfactorily from the storape tank (v the
prehenter, :

XLALE Gravity-~Gravity-alone is of liltle signif
feance as an fidication of the buriing chinracleristics
of fuel vil. However, when used i corjunctisn with
vtlier praperties, it is of value in welght-volune res
Iaiiuhships and in ealeulating the heating value of i
ol

K1.4.19 Corrostons=Thie cortoston 1est serves to
indicate the presence of absenee of materials that
might torrode eopper, rass, and bronze components
ol the fuel system, This property iy specified viily for
No, Idistillate fuel, o

K1ALI0 Linited sulfur content of foel ofl iy
bé required fot special Wises I connéetion with heat
{reatient, nodferrous métaf, plass, and eerdtdie fuire
naces Ot 1o meel federal, siate or local legislation of
tegulations, ‘

The Aimitican Suctety for Testing and Matertals tokes #o posiltohi respecting the valrdity of any pateat vights asserted I8

cafiniectlon With iy itéed hienfiutied in thi¥ staidard, Users of this

- of anpsueh patent Hghts, and the tisk of infringenien af such tig

Handard aré expresslyedvised that deierininiatiori of the velldly
ki3, are eiitlrely their-own besponsthilicy.

Thls stdndatd 1§ subjeet 10 Fevision df any time by the Fesponsible techiileal comliieé and winst be veviewed Evbry five yeats
and If Hot Févlted, élther redppraved oF withdrawii, Your commicnls are Thvltéd eitker Jor revition of this stamlare or for uddiitonal
standardsand shoild be cddressed ta ASTM Heddduariers, Your eommbits will tpeeivi careful onsideratlon at d méertig of the

respatisible technieal commitiee, Which you fiap sttend, If you feel

iske your views knbwi 16-the ASTM Commiliter on Standabis,

thdl youf coninlents have not Fectived i fale hedring yout should
1916°Racé 8L, Philadelphia, by, 19193
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QH[.” Deslgnhation: D 975 - 819

Standard Specification for
DIESEL FUEL OILS'

An American National Standiid

s standard is igstied under the fixéd designation D 975; the number Immediaiely following the designation indieides ihe
witdf origing! adaption of, in the case of revision, the year of last revisint, A numbicr In prréntheses indicates the year of last

Sort—New Section 2 was editorially dded and subsequént sections renumbered: also Figs. X2.) thiough X2.12 were

sitgnally ehanged in May 1982,

 sappraval. A superseript epsilon {¢) ndicates an editorial change since the last tévision of reappiroval,

R . s ey R

1, Scopé ‘

1.1 This specification eovers thiee prudes of
diesel fuel oils sultable for virlous types of
diesel enginies,

1.2 This specification, unless otherwise pros
wded by agreement between the purchaser aiid

- the supplier, presciibes the téquired properties

W[ diesel fuels at the timé and place of delivery.
Noir. [«Notfitng in this gpecification shall pres
Jedéobservatioe of fedetal, state; o locul tegulationy
shich tmay be tore testrietive,
13 The values stated i ST wnits dre to be
rgitdea as the standard, The vales stated i
Jchpound units are for information only.

1 Applieable Docunients

L ASTM Srandards; L .

D36 Test Tor Flash Poinl by Tag Closed
Tester? ‘

D86 Methiod for Distillation of Petrofeun
Produety?

1393 Tests for Flash Point by Pensky-Marfens
Clused ‘Tester?

D129 Test for Suifur in Petroleunt Products

(General Bomb Method)*

D130 Detectiot of Copper Corrosion from
Petroleutni Products by the Copper Strips
Tatnish Tests :

B44S Tust for Rinematie Visegsity of Trangs
parent.and Opaque Liguids (and the Cal
tulation of Dynamic Viscosity)®

D482 Test for Ash from Petroletrt Products®

D324 Test for Ramsbotior Carbon Residue

of Petroleuty Produtts®

613 Test for 1pnition Quality of Dicsel Fuels

by the Cetane Method’
D976 Caleulated Cetane Index of Distilinte
Firels®
D 1500 Test for ASTM Color of Petrpleum
Products (ASTM Color Scule)?
D 177196 Test for Water and Sedifent in Criide
Oils dnd Fuel Oils by Centrifuge! ‘
132161 Coriversion of Kitiematie Viscosity {o
Sayboll Universal Viscosity or to Saybolt
Furol Viscosiiy®

152274 Test for Oxidation Stubility of Distils
lale Fuel OIf (Acceleraled Methiod)®

12276 Test Tot Partiewlate Contuminant in

- Avintion Turbine Fuels®

b} 25?(3 Test for Cloud  Point of Petroleur
Qils

028‘8(2 Specifieation - fot -Gas Turbine Fuel
Oily ‘

D 3017 “Test for Wax Appedsance Point of
Distilfule Fuels™ ‘ ‘
D405% Practice for Manual Sampling of P

troleun and Petroleum Praducis'

& Requiremetits

3,1 The grades of diesel fuel ofls hereln spec

i 'fhﬁ"sp&iﬁéﬁ\igﬁ T unde the jurisdiction of ASTM Cotire
wiittee D2 o Peltoléur Produets bnid Lubticapts, =
Current edition dpptoved-Aug: 28, 1981 Publishied Octobiect
‘m'i)o;gsl"ﬂ% Bublished 88 D978 » 48T, Last-previous edi
fiop ) 975« 78,
"8 ] Book of ASTAF Standords, Vols 03,01 and 06,03,

, ‘ Aniiital Book of ASTA Standards, Vols.03.01, 0601, atid

$ Ayl Book of ASTM Sandaeds, Vols 05,01 5nd 1003,
Antiual Book of ASTM Standp=3 Vot 05.01

Yarinual Hook of ASTM Stand -, Vol 0304,

1 Asiiuial ook of ASTAL Stiicurs, VOLOS08.

¥ Aniual Book of ASTAL Staniards, Vols 05,02 and 10,63,

10 gnnual Hook of ASTM Standards, Vol 05,03,
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i
ificd shall be hydrocarbon oils conforming to
the detailed requirements shown in Table I,

4, Test Methods

4.1 The requirements criumerated in this
specification shall be determined in accordance
with the following methods:

40,0 Flash Poimt—Method D93, éxeept
where other methods are prescribed by law,
Fot Grades No. [-D and No. 2:D, Melhod
D 56, may be used as an aliemate with the
sarié limits, provided: the flash point is below
79°C (175°F) and the viscosity is below 5.5 &St
(oF mm?/s)"! at 40°C (104°F), This niethod will
give stightly lower values. In casés of disputé,
Method 193 shall be used as thé referee
methiod,

41,2 Cloud Point>Method D 2500, Method

D 975

D 3117 may also be used since the tw 4,
closely related, In case of dispute Meth
D 2500 shall be the referee method,

4.1.3 Water and Sedimént—Method D 13,

41,4 Carbon Residue-=Method D 524,

41,5 Ash-~Method D 482,

4,1.6. Distillation of No, 1-D and No, 3
Fuel Olls—Methed D 86,

4,17 Viscosity—~Methiod D 445 of by e,
version i accordanee with Method D 216).

4.1.8 Sulfur—Melhod D 129,

4,1.9 Gorrosioti-Method D 130; 3 h ey
50°C,

4,110 ‘Cetane Number=Method D 613,

“WOne centistokes (|eSt) equals one millimetre squs,

pet second (L mim?/s); therefore, the two uhlts aré e
changeable.
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APPENDIXES

X1, SIGNIFICANCE O ASTM SPECIFICATION FOR DIESEL FUEL OILS
» ‘

X1 Introduetion

X111 Thé paperties of comriercial fuel oils de-
pend on the refining practices ‘cniEloycd and tlie
nature of the crude oils from which they are pro-
duéed. Distitlate fuel-oils, for example, intiy be pros
duiced withisi theé boiling ringé of 150 and 400°C
(300 did 755°C) having many possible combinations
of various properties such as volatility, igaition qual-
ity, viscosity; and other chatacteristics.

X1.2 Grades
%121 Specification D 975 ivintended as i stites
mich of permissible limits of significant fuel propér-

tles used for srccifyihg the wide variety of commeérs
é

cinllr available diesel fuel oils. Limiilng vafues of
significant properties are preseribed for thiee grades
of diesel fuel oils, These grades and their peneral
ﬁp}alimbility‘fcr use i diesel énpinies are broadly
indieawed as follows: , Ny

- X1,2.2 Grade N, 1+D-=Gradé No, 1-D comprises
the tlass of voldtile Tuel olls from kerosifie to thé
Intermediate distillates, Foels within this prade are
applicable for use in high-speed engines In services
{nvolving frequent and relatively wide varistions in
{oads find speeds; and dlso for"use in casés where
abaormally low hiel lemperatitres 4fé encountered,

X1,2.3 Grade No, 2D=Gradé Nd. 2-D in¢ludes
the class of distillate gas oils of lowet volalility, These
fuels iire applicablé for usé i high-speed engiries i
sérvites inivolving télatively high loads and unifatm
speeds, of i engines hot fequiring fuels having the
Iighet volatility of other properties specified fut
Gfﬂdc Nﬁ: l‘D‘v o . ;

X124 Grade No, 4. D Grade No, 4D covers the
class of mofe Viscous distillates and blerds of these
disillfates with residual fuel oils, These fuely are
applicablé foruse in low- and medium-speed engines
employed In sefvices fvolving sustained loads at
substahtially constant speed.

X1.3 Seleetlon of Particulir Grade

X131 The seléction of & F’miéul:‘xi diese! fugl oif
from oie of thest thitee ASTM grades fof use in o
Fivfn engine requires considetatiot of the following
eiatss

K134 Fuelpiee and dvailability,

X1.3.1.2 Maintenance considerations;

13403 Englne sizé and desigh,

X1.3,1.4 Specd and load fitipes, ‘

:‘{( 308 Freguency of speed and Joad ehasiges,
" ‘ !

X1 3,18 Atnisspheric conditlons, )
* Soine of Lhesé factors inay inNuence the tequired
fued propertles oullined as follows: -

X 1.4 Cetane¢ Number

X1.4;1 Cétane nuimber is a meéastire of the ignilies
quality of ihe fuel and influénces combustion rough.
ness, The celane number féquirements depend o
enigine design; size; nature 6f speed and toad vim.
tions, und on stariing and dtmospheric conditions
licrease in celané niimber over values nctually re
Gtiired does fiot tmaterally improve engine perota,
ance, Accordingly, the “celane. num%cr spécifie¢

sliotild be s low a8 possible to- assure maximum fuy

availability
1.5 Distillatlon

X LS50 The fuel volatility requireriients depedd of
engiiic desipn, size, Aature of spéed and load vini

tions, and on starling and almospheric conditions

Fot énginés i services involving rapidly fMuctuating
loads and-specds a5 in bus and truck operation, the
more volatile fuels may providé best J)érfo‘rmnﬁté,
partieulurly with téspect to suioke and odor, Hos.
ever, best fuel georiomy 15 genetally obtained fren
the heavier types of fuels because of Theie hightt e
canlent.
X16 Viscostly

X161 For somic énpines it 14 advantageous &
specily o infnimum viscosity because of powet Te
due 10 tijection purmp dnd injector leaknge, Mawe

_muf viscosity, o the other hand, is limited b

eonsiderations involyed in énglie design and gitt
afid the chaticiéristics of the injection systef.

X1.7 Carbon Residiie

¥1.%,1 Catbon residue givey a freastir of Bt
garbon depositing tendeneies of & fuel ofl whe
tigated i & bulb usider presctibed conditions. Whie
fiol diréetly correlating with angine -deposits, e
projietty is eonsidered an approximatict,

X1.8 Salfur

R 1,81 The effcct of sulfut content o englnt well
afid deposits dppeat o vary considetably In itpor
{afice and dépends largely on operating condition
15i ofder 16 nssute niaxtmtin availability of fuels i
permissiblé sulfur tontént sliculd be specified a8 bigh
as pii"'x'\ciiéablé, cotslstenl with mialfitenante 6onsv:
seations,

Xi4 Fash Polnt ‘

R18,1 The fash point 88 specified is not ditecly

telnled 1o ehgine performance, 1f is, owever,
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) Jfportance in cunnection with legal requirements XL Asli
| 13 iz safety precautions involved in fuel bandling and X101 Ash-forming materials may be present in
| ) oragé, and is normally specified (o meet insurance  gyel oil in two forms: (/) abrusive solids, and (2)
: and fire tegutationis, soluble tictallic soaps. Abrasive solids cositribute to
i injector, fuel pump, piston and ring weat, and also to
- xL10 Cioud Point engine deposits, Soluble metallic soaps have little
o X1,10,1 Cloud point is of importatice {h that it cfEct on wear but inay coniribuie to engine deposits.
. Jefincs the teiperature at which 4 cloud oF haze of 112 Conper Strip Corrast
wik erystals arg‘cars ini the oil under preseribed test X112 Copper Strip Corrosion
conditions whic generally felates lo (he tempetuture SEI20 This test serves ds a fedsute of possible
£3 4 which wax erysials begin to precipitate from the  difficulties with eopper and birass of bionze parts of
i sl Use, the fue! systent, ‘
I
\ £ 43, TENTH PERCENTILE MINIMUM AMBIENT TEMPERATURES FOR THE UNITED
: " S STATES (EXCEPT HAWALLY
[ v ‘ ‘
11 Intuduction Application in Petroleusm Produel Specifications,” by
‘ ‘ o S John P, Donet, This feport was published bj’ the U,
L3 XLl The tenih perceniile minimuni ambienl — §7Armiy Mobility Equipmen Research and Devel-
f emipefatures showa on the following maps (Figs,  ypment Center (USAMERDC), Coating ind Chems
= o\ thiotigh X2.12) were derived hom an afalySis  fesl Laboratory, aad it is available from tiic Nationn
, ‘ of historical houtly '°"‘£’°U“,‘"c teadings recofded.  ‘Fuchnical Informalion, Sérvice, Springfleld, Va.
, et o period of 15 lo 21 years from 345 weather 9951, by requesting Pablication No, AD756:420,
y L yitichs in the United States, 'This sindy was can. %359 Where siatés are divided the divisions are
by ducted by dhie U.S. Army Mob‘l‘fy Equipment Rée  paied on the maps with the exception of Cafiforiila
L warch and Developient Center (USAMERDC), -~ yijehi is ivided by countles us follows;

Coting and Chemical Laboralory, Abetdeer Prov- cyfifornia, North Coastww Alainiedn, Cortra Costa,
. g Groufid, Md, 21005, The teniti percentile mivis el Norte, Humbolt, Lake, Mans, Mendocino,
P : mri atablent temperuture is definied as the lowest * Monterey, Nupu, Sari Benilo, San Franeiseo, San
£ tempetature Which will occut 90 % of the ume, In - Mateo, Sitita Clara, Santa Cruz; Solano, Soionta,
‘ qithef words, Liere is only a 10 % expectatiot hat the THinity.
inimum daily temperature will be fower thart the - California, Interiur—Lussen, Modod, Plumas, Sierra,
teflh percentite ilnlmum teipetatute, Slskiyou, Alpine, Amador, Butig, Calaverns, Cal-

¥ ‘ Xol2 s recommenided thint these data be used usa, B Dotadv, Fresho, Glenn, Kern (except hiaf
I (@ ¢stiinate the (emperature 10 be sed in specifying - portior lying east of the Los Angeles County Ag-
fo lemperature operability requirements, In estabe uedtiet), éln‘gs. Muderd; Matiposa, Mereed, Placet,
uhihig thiese lowstemperatute opetability require- Sackamenty, Sai Jouquin, Shasta, Stanislags, Suts
e ‘ ments cunsideration should be given (o fuel systein  er, Tehuma, Tulare, Tuolumng, Yolo, Yubi, Nec
b desipii, fiormint - equipment protection . fot~ cold vida, - :
{1 seather operation, type of operatior, tse of Nuidity  California, Soulli Coast-~Orange, Saf Diego, Saf
tnpiover additives, afea in which the fuel will be Luis Obispo, Sunita Butbaru, Ver(uta, Los Anigelés
wied dnd any uhitsual weather of operutig condi= (exeept that portion forth of the San Gubtiel
o Vohs, ot 4 eombination theteof, whicl, tay make low Mountain range and east of the Los Anpeles
L wemperdture bperability more of less sevete than Coltinty Aquéduet).
3 ‘ tistmal. Californls, Soutlieast~Imperial, Riverside, San Ber
%11 Mags nardinl, Lbs Anpeles {that portiodi north of the Sun
‘ - ARA NAps B ‘ Gabiriel Mountaiu range aiid énst of the Los Ane
1 X241 The niaps in (hé following Tigues were  geles County Aqueduct), Moo, Tye, Ken (that:
- derived from CCL Repoit No. 316, YA Predictive  potilon lying east of the Lus Angeles County Ags
i Sdy fot Defining Limiting Temperaturesand Thelr - ueduet),
é " %3, LONG-TERM STORAGE OF DISTILLATE FUELS
Xt Beape R3.4.2 Notiially prodiced Tuels have adeéquate
P o ‘ slabilily properties to Withstind fiotingl e(orape withs
‘ X311 “This appendix provides guidaiice fof con«  oul the formation of {roublésorie anionts of iisols
i s wigers of distillate fuels who Rlay wish 1y -lore uble de%r'ndaﬂbnproduew. Fuiels that e 1o bé stored
- quaitities of fuels fot extended petlods, Fuelt.tone — fof pro onfed periods should be sefected 1y avold
Uinig reldual eomponents are excluded, Consig- fofmation of sediments; which ean overlgad filiers of
: tenily suceessful long-term fuel slotage requires ate  plug tombustor Hozzley of injectors, Selection of
' téatfon {o fuel seleetlon, storagt conditlons, and mons  these Tuels should resull frofi suppliet-user diseus:
¢y itafing of propeities ptiof to and dubig Siotage, siond,
453
13
L |




fh o o5

X303 These sugpested peactices dre general In
nature and should not be considered substitutes for
aity réquirements. Imposed by the warranty of the
distillute fael equipment manifacturee or by federal,
state, or local government feghlations. Although they
canpol replace @ khowledge of local conditions of,a
pood enpineering tnd scientific judgment, these suge
gested practices do provide guidance i developing
an tndividual fuel management system for the distil-
fute fuel user, They Include suggesiians in the opet
alion and maintetiance of existing fuel slorape and
tandling facilities and: for identifying where, when,
anid how Tiel quality should be monitored,

X3.2 Definitions

KA., Jonpiterti slorage--siurage of fuel Tot
foriger thun 12 months alter it Is recetvied by theuser,

X322 bulk fuel—fuel in the storage facility,

X323 comtbustor fuel-=luel entering the combuse
fion zotie of the burner of eagine ufter filirdtion of
athies treataient of bulk fuel,

X3.:2.4 fuel comtuminunits—foreign muterials thut
viske fuel Tess shitable vr unsuitublé for (e intended
dse, Fuel contaminants include materitls introduced
subsequent to the miruaciuse of fuel and fuel deg-
tadatlof products, - ,

X325 fuel-degradatlon prodicls--those tuaterials
which ard formed 1t fuel during extended sloruge.
[Asoluble degradation producis may combine with
olfier fucl contamingils W reinforce deletetious efs
fects. Soluble degradation products {soluble gums)
dre Jiss volatile ity fuel and may carbontzé to Torm
jri fuels due (o complex fnteractivis and oxidation of
gmill amouiis of olelinie, sulfutous, oxygedated, and
nittogeuug coritpoutids present Tn Tuels. Tie for
mation of degradation products may bé catalyzed by
dissolved metuls, expecially coppet salts.

X3.3 Fuel Selecthon

R34 Cernain disuilled refitiery produets afe gens
erally mofe suilable for Tong-term stofage thaw ol
eis. The stability properties of distillates are highly
dependeit o the erude ol sourees, severity of proce
eesing, and whether additional Fefinery treatnient hias
beeticatried out, o ‘

£3.3.2 The compositio and (smbililf' propeties
of distillate fuels produced al specific refinetles may
bé different, Any special tequirenents of the user,
siichi o8 Toig-term storugé, shiould be discussed with
the supplier, o

X3.3.3 Bletids of fuels Tronit varlsuy soutces iy
intetact to grve stabllity properiies worse thai ex-
i ec‘(éd bused ofi the chideseteristies of the fidividual
uels, ‘
K34 Fuel Additives

X3.4,1 Avaliabie fuel addiifves can imptove the
siiltability of rargitial fuels fot Ion%;\er‘m storage but
iy be Unsuecessful for Tuels with markedly poot
stability fproperiies. Mot additives should be"rdded
at e refinery of duting thie early weeks of storngets
obtaln maximui binefts, :

%343 Biocides of biostats destroy ot inhibid the

gtowth of funigl ahd bacteria whicki can grow a fuels-

waler initesfess o give high parliculate conceny
finds in the fuel, Atailable biocides are soluble :;
both the fuel and water or in the water plinse only

X3.5 Tests for Fuel Quality

X3.5.1 At the time of manofactore, the stony
stability of fuel may be estimated by Method 1 24%
Hawever, correlation of this test with aetdal storg
stability may vary significantly, depending upofifie;
vonditions and fuel composition,

X3.5.9 Perforinance criterin for decelerated staby,
Ity tests thut assure salisfactory ladg-term slorage .
filels have not bieen established,

X3.6 Fuel Monltofing

X3,6.1 A plan for monitoring the quality of bay
fuel duting prolonged storupé {s an integral par i,
sticcessful program. A plan (o replace aged Tuel w
fresh productat establishied iitervals is ulso desirably

K3.6.2 Stored fuel shauld be petiodically s
ufid its guality assessed; Method D270, provides g
ance for sampling, Fuel contaminants aid degrada.
staddets will usually seitle to the boitan of @ quice
tank. A *Bolom™ or “Cleatance® sample, os defied +
Practice D 4057, shouldd be Included in the evluan
alarg, with an “All Level” saiiiple,

X3.6.3 The quantity of ‘insoluble Toel contan
fiats presedt in fuel can be determined using Methw
2276, Procedure A. :

X3.6.4 Oher qulity tests 1ike fuel colof (Methw
191500y and stability tests (Method D 2274) sfier

000160

stornge may have value, Cottelntions of these s

with Tuel suitability até lenuous,
%37 Fuel Siorige Cotiditions

$4.9.0 Contamination levels In fuel tan be 1

duced by storage in {anks kept frée of water, at
tankage Stiould hiave provisions (of water deaininge
a scheduled basls, Water ptorofes torroshun, st
rticrobiological growth may oted ol u fuelwat
jitterfute, Underground storage is preferred lo v
termperalure extremes; above-gfound storage tanls
ghiould bie sheltered of palnted With teflective pam
High siofage tempetitures ncceletate fuel degadt
tioh, Fixed roof tanks should be kept full (o i
oxypén supply and tank breathing,

X3.7.2 Coppét  and ’éOppcf*COnwmih%‘ aflon
stiauld be avoided, Copper tay promote fuel deg
tadatlo and may produce migrcaptide gels, 2
coatifigs may feaci with waiée or orgiie acidsinihe
fuel to forn ge1s which tapldly plup filless.

X3.7.3 Appendix X3 of Specification D 2880, dw-
cussed Tuel contatmindnts ug & general lopie,

X34 Use of Degradad Fuels

X3.8,1 Fuels that have undergone inild-to-nod:

etate degiadation may vien be consumed in § por
mal way, dependlig on the fuel sySteni téquirements
Filters and other cléatup equipent may teguit
special attention and inereased misientnce. Borme
nozzlé ot njectof fouling may seeur mote tapidly. |
X383 Fuels containing very luige guistities ™
fiel degradation produets and othet contaminantie
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sith uiawiy microbiological growth require special
stention, Conisultation with- experts 1ii this drea {s
Jsitable, 1 may be possible 1o drain the sedimiént of
Juw off most of the fuel above the sediment tayer

133 Lo,
Fafs e

Ca
I, JRTS

D 975

arid use it with the précautions described in X3.8.1,
However, very high soluble gum levels or corrosion
products from microblological contamination may
Ciluse sévere uperaticnal problems,
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Foreword

This British Standard has been prepared under the direction
of the Petroleur Standards Commities,

A British Staridard BS 209 ‘Fuels for oil engines’ was flrst
published in 1824 and BS 742 '0il fuels Tor burners’ first
sppearad in 1937, Both these standards were subsequently
revised and later sombinad, in 1957, his BS 2869 'Ol fuels’,
A inajor ravision of this standard took place In 1967 whet
the title was changed to ‘Specification for petraleum fuels
for oil engines and burners’, There was g partial revision In
1970 1o include a new class of fuel [C1) for flualess domastic
appliances at the raquest of the Home Ofice and subsequent
substantive amendmants were published, The present
rovision has besn undertaken to incorporate these

. amendments and britg the standard up Lo date in further

respaets, It supersades BS 2860 1 1970 which is how
withidrawn,

The Institute of Petroleur (IP) Codes place classes Aand D
fuelé for inland use in their class 1T, with a minitnuns flash
point of 56 °C and this limit Has baen adopted in this
tevision,

A separate British Standard, BS MA 100, for fusl olls for
mariie application and for tiaring engines for inland use
Has beeir prapared, based on discussions withif tha Inters
wational Organization for Standardization {1SO) and
therefaro classes B1 and B2 have boen deleted from this
tevision and are now specitied as ciasses M2 and M3
respactively in BS MA 100 to which referance should be
inate for fuels for marine ergities, even If used for inland
applications. All references to marike applications have also
beoiy teletod,

The detertination of cold filter plugglng point has been
substituted fot the detsemination of eloud point for
detlning the Tow temperatura sharacteristics of tlasses A1,
A2 and U fuels, The new methad is considered to provide 3
mare teellstic etitetion In relation to use,

Thi desirabltity ot Including sothe specification to tover
lubtieity of elasses A1 and A2 fuels has been raised duting
the prepatation of this spatification. However, in the
absatice of shy sstablished mothat! 1o deterthine Jubricity
bt these fuels roliably, this property cannot be inclutled s &
tetuireticht.

It 1& tecogrized that thets are some applitations whetd,

for technical vr wihar ressons, limits different from those in

- A e et A A e L o R R
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Tables ‘ :
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3. Minimum storage and Handling temperatures {or
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Figures
1. Symibol for elass C1 burner fuel )
2. Viscosity/temperature chart 7
3, Gross specific onergy at constant volumie (Qgyl,

i Md/kg, of fue! oils for non-marineg use 8
4, Net spesific energy at constant pressure (Qngl,

in Md/kg, of fuel oils for nonsmdrine use 4]

this standard or additional requirerionts may be necessary.
This standard doos rot cover such spectal applications,
which are mattery for arrangement between the purchaser
dnd the vender,

The lssue of an BEC Directive” relating to the sulphur
content af gas oil necessitated, in 1977, amendments to the
requirements for certain of the classes of {uel covared by
the scope of this standard, The Diraetive refers to two types
af gas oll, designated A and 8, which are differentiated
according to the intended areas of use. Thesa designations
are ot equivalent to, and should not e eonfused with,

the desigrnations assignod to elasses of fuel in this standard,
which are differentiated on the basis of the limiting tequire-
frients given 1 table 1, Fuuls complying with classes A1, A2
and D of this standard, howsver, could bu subject 1o the
provisions of this EEC Dirattive.

I will be noted thatin the last 10 yaars mort amendments

to this standard have beor needed than in any sinjtar

. period pravidusly, This was & conseguence nivt orly of more

axacting requiremants of fuelusing squipment dnd
snvironmental legislation but also of a radically ehatged
pattern of product demand, One or more of these factors1s
fikaly to require Turther changes to the standard before the
next riajor tevislon. These will only be made if aceeptable
to ail this vartous interests and organizations represanted on
tha committee tesponisible for the standard and after the
apportunity for public sommant, Neverthieless, suppliers
and tisers oF oil fuels should be aware that changss may be
neadetl to quality requirements and that these may be
dictated priniarily by the tised to ensure atequate supply
levals.

“The speeitications given Tn this British Standard require the
use of Test methods standardized by the Insthute of
Fateoleum {(P) antl the tooperation of this organization is
gratefally scknowledged, By arrangement with the 1P,
misty of these thst inethods Have bren fssued as British
Standards and erosé-refarontes between the British
Standards and 1B methods have beet ineluded, Most of
these mathuds are publistied as Parts of 882000 and thelr
Part iumbers are identisal with thele 1P Mathod numbirs.
‘hese miethods are to be used for referes purposes but the
use bF othier msthots Tor routing putposes is hot precluded.
Bompliands with 4 British Standard does not of itself
sonfer immutity Tron (egal obligations,

*Eounell Direetive T78/T1B/EEC of the Eatgpean Economit Community] ob Uit spproxitation of the tawy of Momber States reisting 1o

the sulphur ¢ontant of tertain liguid fuel.



British Standard Specification for

Fuel oils for oil engines and burners

for non-marine use

1, Scope

This British Standard spevitics properties for various classes
of petraleum fuals for bolh oif engines and burners for non-
maring use, The standard does not preciude the lawful use
of one eluss of fuel in an appliance designed for vse with a
tuel of another class, except that itis strongly recommiended
that anly class C1 burner fuel should be used in flueless
domiestic appliances, but points out the advisubility of tests
or consuliation with the equipment manufacturer when
fuel fe-to be used for a purpose vther than hat for which it
s classified in the standard, :

While this stabdard applies ta petroleum fuels, it is
recogitized that thete ¢ sutrently growing interest in the
possibility of deriving alternative fuels, e.g. from coal.
Whe assassing the suitabiltty of such alternative fuels,
the statitlard may be used only as o general guide, since
many of the eritarla Hsted are of an empitiedl nature; their
relevance to fuels of other than petrofeum otigin may
tharafore be guestionable, For example; the squations
referted) to it €,2 and glven in 6,8 are unlikely to be valid
for nonspetealeum fusls,

Appenidices A, B and € have been included for infotmation
ohly, ‘

NOTE, The titles of the publicationy referred 1o it thig stondard arg
listad om Lhe inside back ebvar,

2, Sampling

2,1 Sampling from storage tanks, For the putposes of this
British Staridard, all sampling shall be carried but in
aceordanne with the relevant sestions of BS 3195+ Part 1
and additionally s detailed In 2,2, ‘

NOTE, 'Ihe riethod destribed Ta 2.2 1§ designed for sampling the
bulk of the Tuel tieing fod 16 the bi ftake paint, The examination of
pauipment (., pumps) to detect faulty dpetation may require thi
use of differefit techniyuts,

2.4 Sanpling from fuel lnes

2,21 Sampling cans. Sampling sans shall be of § L capacity,
NOTE. Attention is trawh to the tact that sampling cans will Ased
ta somply with the statutory salety fequirements tor the wlagsitiog.
1o, packaging and labelling of dangerous subtances, at présent if
eourts of prepacation. ,

2.5 Preparation 6fcans. A stoek of gans shall be kept
solely for the purpuse of taking fuel samples. Before use,
all earie shall be theeked to ensure they are ssund ahd freg
froms feaks, A Tusl-resistant sealing washer in good eotdition
shigll ba In position 0 the cap.

B34 Pracedure, Erom the offtake poift, 5 L of the fuel to
be tested shall be carefully deawr into a 5 L can using 8
elear dry funiiel, The serew eap shall be fully tightened and

the can checked to ansure that there are no leaks.

NOTE. If more than 5 L gre rigaded, the operation should ba
repented irmmedistely ond before the purp has been used for any
ather purpose,

2,24 Labelling and transport, Full and legible information
relating to the source of the sample shall be attached to the
éan tn such @ manner that it will not eastly bacorne
detached subseguantly,

NOTE 1, [f requited, the saripla may be sealed and labelled to
myalrtain 1ts Tegal integrity.

NOTE 4. IT the samiple hag to be sent to the laboratory by publie
teansport, it will b nocessary (o comply with the genersl regulations
covering transportation of flammable materials, wherd apptoprite,
afid with the ruquiremonis of the transport suthority conearned,
Inferinstiot on the sppropriate prosedures and type of packuging
required sliould be abtained [rem the transport authority Ihvolved,

3. Composition, properties and use of fuels

NOTE. Recormmendations relating to the application and ust of
these Tuels are given in appendix A,

3.1 ‘The fuels shall be hyd.osarbon uils detived from
peteolouin, This doss not preciutle the incorpotation of
sirall amounts of udditives intendet to improve soime
aspects of performance. The fuels shall be free from
inotganic acld and from guantities of grit, fibrous material
and other forelgn mattor likely to ihterfere with the
spetation of normal equipirent,

NOTE 1. HM Busloms and Excise require the statutsry addivion of
prescribed dyos and/or markes to fuels used Tor euttain purposes
and ylgo stipulate rsquirementy in respact of other speciticatian
points. Thase additional requitenenits are not detailed hare but Ho
ot vonflict witk the specitication given belows,

NOTE 2. The fuels thay s dyed for the purposes bi brind
identitication, ‘

3.9 The petroleurt fuels shall gomply with the limiting

 equirentents set out Ihtables 1 and 2 when tesied by tha

tnethods Indicatad thereir,

3.3 On visual inspection at ambient temperature, fuel oils
complying with tlasses C1 and G2 shall bie elear, bright and
fren Trons solid natter antd undissolved watet,

4, Precision and interpretation of test rosults

Must of the methods of test spetified i tables 1 and 2
gontain o statement of the pretision, 1.6, tepeatability and
teprodusibility, to bis expected from them but irf cases of
dispute the procedure destribed in BS 4306, which uses -
precision data in the interpretation of test results, shall be
uset. ‘ ‘
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5, Marking and labelling
5.1 Class C1 burner fuel

5.1.1 Symbol, The symbol for class C1 burner fuel shall be
of the general form and proportions shown in figure B

s breadth shall not be less than 100 mm and its height
shall hot be less than 120 mei. Additlonal lettering or
symbols shall neither be included within the outer rectangle
nor closely assnciated with its perimeter, A space of not less
than 10 mm shall be left between the perimeter of the
symbol and any brand natie ot trade fnark. The dolour used
fof the design and lettering shall be in clear contrast to the
background colour,

oty L R

)

NE i

Flgure 1. Symbol for class G1 burrier fuel (reduced size}
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8.1.2 Marking of pumps and containers. The following
information shall be marked on each dispensing pump of
container used for delivering class C1 burner fuel to the
customer:

(#) the vendor's name or mark;

(b} the symbol for elass C1 burner fuel (see figure 1),
The wording ‘85 2869 : Class C1' or 'BS 2869 : C1’ shall
not be used on pumps ot contairers unless the wording
forms part of or Is accormpanied by the symbol {sae 5,1.1).

5.1.3 Associated doguments, If the symbol is used in
documments relating to the sale and delivery of ¢lass ci
burher fuel ot In acvertising matarlal, 1¢ shall retain the
general foerm and proportions shown In figure 1.

NOTE 1. The breacth and height of the symbol may be decrpasetd
{or ustin dosuments, provided that the symbol rermains tecagrizable
and the lettering is legible,

Additional letteting of symbols shall neither be Ineluded
within the outslde rectangle ner closely associated with its
perimoter. A space of riot less than 5 mm or ono-terth of
tHe Yyreadih of the symbol, whichever Is the greater, shall be
[6tt betwoen the perimetar of the symbal and any brand
pame of trada mark,

NOTE 2. The wording '85 2860 : clast C1* or 'HS 2869 : C1' may
Ise used i dotuments reluting 16 the sald arid defivery of class G
Burner fusl without the symbol.

5.2 Class 62 bupner tuel, Prodicts supplied a3 complying
with class G2 of-this standard shall not be described as
isataftin’ or ‘paratfin oll’ in assoctation with any referenco
to {his standard.

NOTE, 14 1s recommended that this fuel should be deseribed as
erosie’ 1 pssotiatioh with referpnices to this sfandard,
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Table 1. Properties of engine fuels

Froprerty : : : Class A Class A2 Tost method
British Toehinledlly equivalent
Standard |nstituta of

Potroletm standard

Viseasity, kinemdtic a1 40 °C, eSt*

min, 1,50 1,50 BS 2000 ¢ ir 7
Mo, 5,00 8,50 fart 71
Cetarig iumber, mit, 50 ' a5 BS 55801 |
(see C,2)
Carbon tusidug, Romsbotiom on 10 % residue,
% {m/m), max, 0.20 0.20 H5 4451 1P 14/65
Bistillation, recovery at 360 °C, % (V/V], . in, B5.0 85.0 | BsTo00; | 1P 123 =
Part 123
Flash polnt, elosed, Pensky-Martens, °C, min. 860 | 560 | Bsz000: | P34
Part 34
Water content, % (V/VI, max, o 006 0.05 “bsades | (piAlsz
Seditnent, % (m/ml, max, 0,01 0.01 'B8 4382 4
Ash, % (m/m), max, | 001 0.01 BS4ds0 | -
o ; ‘ ‘ ‘ (EN 7)
Sulphur vontent, % (mfm), max, ‘ 0.30§ 0.60% B8 8379 w
, . —_ eNany 1
Coppar corroslon tast, max, - i 35 2000 : IP 154
: ‘ Piirt 1544
Cold filter plugaing polnt (see &.4),°C, max, - o T
Sumiier {March/Sept. inglusivel 0 o B5 6184 iP 306/80
(EN 116)
Winter (October/Feb, Inclusival -8 9

1BS 5580 if ientical witly 150 6166.1977 ant wiakes refarénce 16 Methed ASTM DU13:65, Révisions of BS 5580 : 1877 snel 150 6166-
1977 et in tourse of preparation and will make rstersnce 16 the edition of ASTM DB13 (1P 41 current ot the tirie of publication 6f the

ge_vislnn of 150 6165, Pending the publication of these revisions, tesis Tor this requirament should be made using the mothod ASTM DB13.
821 1P 41/82, ‘

4P B3/82 supersedet] 1P 53770, which was technieally srulvalént to BS 4382, 1P 53770 enly specitied the sxoression of setimont of

parcentage by mass while 1P 63/82 specifies expression of sadinient as eithar percentags by mass br percentage by veluimi bol Is btherwlse
61 teehnlcally equivalent,

§T s limit 18 sot 1h Secordaned with the leglslative réquireménts ToF gas-olt of the 'Couneil Dirsctive (78/716/6EL of the Buropaan
Eeanvmie Commiunity] oh thé approximation bf the [aws of Meraber Sthies relatlng to the sulphue content of certain lquid fuels’ og
erbodied 1 Switutory [nstrutietit 1976 No. 1986 Public Health « The Motor Fuel (Sulphur Content of Gas O} Regulations 1976 and
Statutory Instrurnent 1576 No. 1988 Public Health ~ The Oif Fus! {Sulhur Conteny of Gag Ol) Regulation 1976, -

[ THa conditions of tew: are fo baas recommanded for fuel ol [n 7.1,4 of BE 2000¢ Part 184 ¢ 1987, test teinperaturs to be B6°C,
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4 Table 2, Properties of burner fuels
Proparty Class C1 )Clags C2 | Class D Class E | Class F | Class G | Class H | Tost mothod
P . . .
British Tachnically
Standdrd aquiivatant
Iagtitule of
¢ Patrolaum
3 standard
' Viseosity, kinematic
at40°¢, e51*
B3 min, . .00 1,50 e - - 138 2000 : P71
: fiiax, - 2,00 5,50 - - - - Part 71
“ Vlsédéity, kinumafic : - — v : ;
g at B0 "G, eBt, mitx, - - i 13,80 | 3500 | 850 130.0 | 852000 P71
! | (see (sen {sae lsee Port 71
- ‘ ¢l et |em e
Carhon residue, Ramsbotiom
N o 10 % residue, 9% i), , ‘
F N mux - v 0.2 88 4451 1B 14/65
Dlstillution ; ‘ ‘ jBs 2000 | P23
oy rocavery at 200°6, Part 123
! % (VIV], min, 18,0 16,0 - - - - e
= : facovery at 200°C, ‘
) 8 (VIVY, max, 60.0 s e - B e -
tecoviry at 350°G,
il % (VIV}, min, - - 860 - - - -
1 \ tinal boiling point, *C, max, | 280 300 - = - - -
| Ficgh point, closad, Abel, S N Tes2000: | 1P 170
g v, mln. 43,0 38,0 - o o B - Port 170
- Flash poin, closed, Pensky~ Ty , | 8s2000: | P34
Mﬂrtehé, G rain, B o 66,0 66.0 66.0 66,0 66,0 Part 34
(R Wnter eontunt, % (V/V) max, {Ses 8.3  |Seed 3 | 005 0.5 0.76 1.0 - 1,0 BS 4385 P 74182
[ ‘ Sedmwnt % (rnIm) mox, So0 3.3 Seo 3,8 .01 0.15 0.28 0,25 0.25 88 4382 ¥
v Ath, 'Ja {nilm}, max., - - 6.01 0.i6 0.6 0.20 9.20 BS 4450 -
oy Sulphur content, % (m7m), max, |0.04 1020 = | = = = = TuSz00: | 17167
) » Part 107
- - 0.604 - e - - B8 5378 -
'y : : : - ’ : . (EN 41) ,
‘ - - - 3,50 350 4,00 4,00 | 882000 P61
1’ 4 ‘ Fart 81
Copper cortosion test, max, i i 1 - - - > BY 2000 1P 164
Part 154y
ne Culd mtorpluggmg poim,
‘ °C, friok, ‘
¢ : Summer {Match/Sept, - - 0 - = s e
_‘ - Inelusive) : |
b  Wintes (Otober/Fely, | ; ( o T
; Inclugive) o 1= 8 - = - - Bs6igs 1P 308/80
‘ {EN"116)
Striaki polnt, i, tHin, 35 20 - ] - . e B§ 2000y | IPBY
: : ‘ - 1 Part 87 ‘
) o Chsr valug, ialkg, 1ag; 150 126 - i - ] e - 8520001 1910
By Pk g ) . g Parl 10 1

1 8%« L animie,
1P B3/82 supersedud 1P 53/70 which was techaieally squtvalent to BY 4383, 1P B3/70 6nly spetilled thi 6xprassion of sediment os'

péresntioe by fivass while 18 B3/63 spocities sxpression of setiment s eithbr Borcantats by fask 6t peredntags by volume but is othbrwise
$till téchnlcally sgulvalent,

‘ FThis IR Is sot 1 Becordance with the legisiative tequirements for gasoll of the "Gouncll Dirctive 176/716/EEC of the European
ST Economle Bommonity} on ths approximation of (ha laws of the Member States ralating 1o the sulphur eontent of sértatn liguid Tuels ag
A embdisd Th Statutory Ihstrument 1976 No, 1988,

§Tha contiitions of 165t B Ly De ag recommented Tor Yasl oilg in 7,71 & es 2000 Hart 184 5 1982, test femporstore m bﬁ B E,




Aspendix A

Fuel types and applications

A1 General, The fue! used in an appliance should be as
recommentled by the equipment manufacturer. However,
It is recognized that many types of oll-consuming appliances
which nortmally use a particular class of fuel san, it certain
tircumstances, consume.quite satisfactorlly a fuel falling
within the limits of another ¢lass. A typical case is the
widespread use of burner fugls for the larger oll engines,

If u fuel is to be vsed for a purpose other than that for
whichi it is elassifled 1n this standard, the user should satisfy
himself by test or consultation with the sguipment
manufueturer that it can be used satisfactorily in His
applianca,

A.2 Engine fuels

A2 The two classes of fuel specified in table 1 are
mmarketed spacifically as oil-engine fuels, Class A1 15 of higher
quality and is intended primarily a8 an automotive diesel
fuel, whilst class A2 Is ntended as a genrral purpose diesel
fual. Classes A1 and A2 are distillate grades and are to
speaified as to prevent the Inclusion of residuum,

A.2.2 The speciticyiisns for classes At antd A2 Include
limits Tor sold filter plugying point chosen to cover seasonal
requiratnents in the UK (see G4,

A.2,3 1gnition guality s specified in terrs of cetane
number but the caloulated cetane index is referred to as an
alternative for routing purposes with fuals not contatning
fgriition improver additives {see C.2),

K24 The gross and net spesific energy of engine fusls may
be caleulatad from eguations given in Cb.

A3 Burnier fuals

A3 OF the seven classes of fuel for oil burngrs specified
In table 2, classes C1 and €2 cover distillate fuels of the
kerosing type; elass C1 being far flueless domestic heating
appllances and cluss G2 for vaporizing and atomizing
burners, mainly used for dotestis heatlng in applisnces
sonnected to fluss, Glass 1718 & distillate grade Tor atomizing
burnets T domestic and industrial use and its specifisation
includes 4 cold fHilter plugging boint limit which Indicates
that it can be stored and used at normal afitblent
tamperatures (see C,8), Classes C1 arid G2 can be stored and
used at any ambient temperature likely t6 be ercountersd
in the UK,

A3.2 Classes B o H arg residual of blended fuels and
Hormally require prahauting before eotribustion. The star
dard temperaiure for the determilhation of the vistosity of
thisss fuels 1s 80 0 which ensures mote consistent test
results,

A.3.3 The gross and net specific enetgies of barner fuels
may be caleulated Tram equations given 11 G.5.

A,8.4 Butner fuals-of classes B 1o G are used In sertain
types of sit engines. Thay are tof sold, however, with any
yuarantes of suitabllity for this purpose and intentling users
should satisty thamselves by 1est of consultation with the
ehainie tanufasturer that any particular fusl will be suitable
fot thelt equipimient, 8.9, sttention may need to be paid to
the propottion of ash-foreming constituents prasent,

BS 2869 : 1983
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Appendix B

Storage and handling

B.1 Fuels of classes A1, A2 aid D. Guidance on the cold
weather use of these fuels is given In BS 6380, Exposure of
these fuels to temperatures significantly below =9 °C for
long periotls may cause restriction to flow. Probilems may
also be experienced if summer grade material with a highet
cold filter plugging poliit (see C.4) Is still prasant i
significant amounts In the fuel used during the winter

" period, Where cantinuity of operation Is assentlal and/or

i1 locations ktiown to suffer severe cold spells, 1t fs
advisable to take adequate precautions baforehand,

Eor Installations ih which ¢lass D fuels are in use, lagging
the storage tank and associated pipework and fittings is
useful, In addition, it may be necessary fo install heating
equipment o provide a minimurm stotage end handling
temperature between 0 °C and 5 °C In agtordance with
BS 5410 Parts 1, 2 and 3.

Iri storage installations and vehicles using classes At and A2
fuls, precautions ate also hecessary, The British Technical
Council of the Motot and Petroleum [ndustries™ has also
made suitable recammendations for fuel storage systems,
the design and service of low pressure fuel systems of
vehlsles, and recommentations tor law temperature
operation of diese! vehicles; Insluding emecial measures In
cases of fus! starvation by wax,

B.2 Fuels of classes E, F, G atid H, Fuels of tlasses E to H
reculre storage and handling plant equipped with heatlng
facillties, The mininium tempetatures which may be
expestot] 1o give satisfactory results with alt fuels of the
glvan elass are given In table 3,

Users should satisfy themselves that their storage and
hatidling plant is sdequataly equipped to maintain the fuel
at, or just above, the appropriate temperature givea 1n the
table, Heating facilities should be designee! Tn actordance
with BS 798 ¢ Parts 4 and 5 and B85 6410 ¢ Farts 2 and 3,
Table 3, Minimumm storage and handling
temperatures for burnier fuels of classes

E,F, Gond H

Class | Mintnu Mistiraunt toiiperadurs for

bt uel | temipeeaturs | ouifiow lrom storege
forslorage uiid for handiing
bc . BC‘

E 10 10

F 25 30

G |40 50

H 46 55

While the minlmur temperatures quoted fo table 3 engure
satistactary rasults with all fuels of a given class, t is well
known that many fuels will Hlow satstactorily at lower
temparatures, i the interests of eneray tonservation,
sonsumears may wish to deterimine the minimum témparature
tor satistactory How of the fuel, The pumpabllity test

* tnethad for industrial fuel offs (BS 2000 + {art 230, dentical

with 16 230) can be used iri such cases ay o Guide ta the
mimimum safe storage and handling temperaturas of fuel
oits, 1 working below the miimunt temperature shown
ahiove, 1t nray be hecsssary to test sach delivery of fuel oll,
partieularly if Tuels ard reeeived troft mote than one source,

etsiosel Buel Systars Tor Low Terperaturs Operatians’, August 1878, avaiisble Tramt thiy British Technical Councit of the Mator an
Perroteur Industeies, Socretarial Ofvices, MIBA, Wathing Steeet, Nunentan Warwickshire,



g

e

B85 2869 : 1983

Appendix C

Notas on properties

G.1 Viscosity/temperature relationship, The four lines
drawn or the chart i figure 2 show average viscosity/
temperature relationships for fuels of classes E to H at the
maximur viscosity specified in this standard, The approxi-
mate viscosity/temperatura refationshin for any petrolaum
oll fuel within these classes, tor which the viscosity at one
temiperature Is khown, can be detarmined by drawing
through the known viscosity /temperature intersection 4 ling
patallel to those shown, Fromm this ling can be read the
apptoximate temperature required tor aiy desired viscosity,
e.9, that specified by burner makers for proper atomization.
It the regions indicated by broken lines on the graph,

the viscosity /temperature relationship cannot be sdleguately
datined for all fuels, Guidance on viscosities at low
temperatures should be sought from the fuel oil supplier.
6.2 Getane index. The ealculated cetane index Is approxi-
mately equivalent to the detetmined cétane nufiber for
fuels that do fiot tontain additives to improve the ignition
quality, This index may be used as an alternative to cetane
nutber for quality contrel purposes, ‘

‘the squation for the calculated cetane incex is given in

85 2000 ¢ Part 218 lidentical with [P 218), but for easy
tafaratice BS 2000 : Part 218 includes a nomograph

(see A;2.8) ‘

6.3 Density, Density, whilst it may be controtled duting
production, is not specified, 1t 15 necessary to know the
density for converting bulk volume to mass, as well a4 for
caleulating the cetane index (see C.2) anid specific energy
sée C,5), Density may be quoted by the oil supplise of
otherwise may be determined by the methods described in
88 4714 or BS 5003, which dra technically equivalent to

1P 160-aric 1P 190, respectively.

6.4 Gold filter plugging point. Cold filter plugging point
has iow been adopted as 4 standard test method In tHany

Buropean countries as it represents the most realistic

method of assessing the Jow tempetature flow properties of
gas oils such as classes A1, AZand D in this standard,

“Fhe winter limit of =8 °C in this standard was specitied

following consideration of hourly, 4 hourly ard 8 houtly
teriiperature data recorded over the 30 years 1649 10 1978

R A .
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at a pair of Meteorological Office Stations among those
consistently teporting the coldest extremmes of air
temperature for @ populous area in the United Kingdom,
The two statians considered were lceated close to gach
ather and by combining their records ong continucus set of
data for 30 yaars was obtained, At these sites temperatures
of -8 °C and below were found ta oceur for periods of 4 h
dutation or longer on only 16 occasions and for petiods of
8 ty dutation or longer on only 7 cccasions duting the ofitire
30 year period, This was considered to e an aceeplable
degree of Hisk, belng frequencies of 1 1y 300 and 1 ir 650
respectively for the 5 months during which the winter

_grade i specified.

Whilst thete Is no fixed relationship between the cloud
point anid cold fiiter plugying point ot a fuel, the differential
will rarely axceed 13 °C. :
¢.5 Specitic energy. Speclfic energy {eatorific valua) is not
controlled in the manufacture of fuel except in 4 secondary
mahher by the specification of other properties. Gross
specific anerdy at constant volume (Qgy] can be defermined
by the method described in 86 2000 ¢ Part 12 (technically
equivalent to [P 12) whith jncludes the method for
obtaining the net specitic eneryy at tohstant pressure {Tpg)e
Specific energy-lin Maskd) can be caloulated with a degree
of aceuracy sceeptable for riotmal purposes from the
density of & fuel, applyitig corrections for any sulphur,
water and incombustibles (agh) that may be present as
follows:
Oy = (81,916 - 8,70%p 211 {(x +y +shh+ 09,4205
Qpyp = (46,423~ B.792p 243470 pitd = (x ky ¥sli
49,4208 - 2,449

where

p 16 the density at 15 °C (a/nL); ‘

x is the proportion by mass of water {% divided by 100;

y i8 the proportion by mass of ash (% divided by 100);

s 1s the proportion Ly mass of sulphur - o divided

Ly 1001, : ‘
For rapid gstimation, values may be read from flgures 3 and
4 which have been derived from the above eguations.
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the hest
Fesults from
diesel fuel
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To obtain satisfictory performance from diesel engines, opetators need to know
how to handle the fuel (to make sure it remains in good condition, free from dirt
and water contamination) and how to avoid problems from solidified wax if the fuel
is cooled below critical temperatures, ‘ ‘

Highsspeed diese! engings, us used In traetors, trucks and motor
oars, operale on metontotive diesel firel (ADF) which fs also known
us automotive distillnte, automotive diesel oil (ADO} or diesel dis-
tllate us woll as by several proprietary brand names, such s Dieso-
line and Diesolerm, For clarity, the single terty diosel fel 1 wsed
i1 this publication to cover all these,

Diesel fuel fs manuldetured to speeifientions that eisure trouble-
free use i most applications, most of the time. For many yeuts,
user problems were fow, Productton quality in Australla had been
well within specification limits, allowlig o range of tolerones,
Reeently, however, production quality hus more newly approached
the specificution limits, so there is more likeliiood of problems
atislig it mgeginal or oxeeptiona) applications,

The changes lave been made because the ose of diesel fuel is
growing niore rapldly than that of other fuels; it is in the natfonal
interest, a5 well as being Governtient polfey, to eklraet a8 wiich
fucl as possible fronr the waky, Indigetivus Bass Strall erude il
For Uhese reasuns, There 38 uilikely: 1o be any slpfleant Furthier
eltare I fuel quality, attd users shiould minlmise operational probs.
feihs by adopting recotmenddlions set out fn this daty sheet,

I of Pefreleumitd

A
:

"

Australlan tnsfliute |
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Summary: Diesel fuel handling

Store fuel properly

Stote fuel In bare sleel taniks or contafners - avold galvanised
fron and copper,

Whiere passible, protect e storage “nuk froni (e suiiin sumtiet,
Drain sediment arid concensed water from -tanks before vach
delivery diid wspecally at onsel of winter, ‘
Diesel fucl should lasf nt least 12 months, but tuei stock over by
almost etptylng bofore refilling, ;

Don't cagry ovet sunmer grade fuel for use in winiet, -

Look after drums

e 9

To exelude molsture, stofe drumg off the ground and of thelr
sides, with bungs at 3 and 9 6'clock positions,
Keep drums in-the shade where possible,
Use thent I rotution - first i, first out,
" Mindmilse earry-over of summer grade firel or use iy winte,

Some tractor tips

& Dratn sedlment from ranfiliig tank reguiatly,

®  Rofill taik after use, to exclude moisture,

@ Service the fuel filter claments regularly,

© Chaige (o wintet grade erankease oil before wiitter,

Cold weather operating procedures

$ 8. 089

Wintetise maclinies prus (o ofisel of cold weatler,

Protect equipiinent from the elements overnight,

Insulnte fuel lies, filter gnd ritiniiing tank,

lii1he ovenit-of fuel starvatlon by wanifig

- Remove or change Uie Tilter element ‘

v+ Watm the fuel systent fo dlssolve wax ntid mell e

wUse fromi 25 pet cent Lo 50 for cent henting oll mixed Inty
digsel fael to reduce wax L

Lot frost mitd stiow conditions, elieck dipstick, IF lubtieatng oli

s frozen, dot’t sturt!

| TR e R s forn.wr Tora

e
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ind handling of
tive diesel fuel

Fuel storage

Dlesel fuel. tanks may  be

installed ubove ground, on the

groutid, of uriderground,

Aboveground  tanks ure relns
tively clhieap to install, are easily
imoved, and allow gradlty flow
whon fuellng véticles, but they
ate exposed o the hot it which
can reduce the life of the fuel
by degindatiof,

Onetheground tanks on Jow
suppotls are thie clicapost o
tistull, but require pumps for
fuetling velcley, wid the fitelds
sbject to the hent of the sin
unless cover Is provided,

Undergrouind  tanks uré ihe
fmost expensive ta fostatl aitd wlso
sequire pumps for fuelling vehis
eles, but tie fuel Iy Kept. at
even tempetatute. und !
for longer petlods without des
Leriotating, However, retnoval of
water  wnd - sediiivent  Is more
difriedlt,

Vor - safety reqsung, desel
fuel tanks should be focated at
foust 7.5 metres Trom buildings
Tot alsgveground ot aftheground
tanks ond. ul least 3 -metres
from  buildings 0 - e case of
untlergrotl thnks.

Aboveground  tanks siould
fave 15 min to 20 firt dfaih
cocks or valves at their lowest
pioifits o allow dratnage of sedi-
et atid ater These. dre pree
terable to Gpaln plugs itelt
allowe no cotittol of flow, and ate

will fast-

R

e’ Dt ¥ g o
K flagiGatk

W
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risky to use with the taiik full.
The  matn el outlt should e
ftted with n velve, filler, puimp

Seligiiatle of
eupreef schup
fordelliery
of diesel firel
frovit stordge.
fiker fuel 1aitk
supplylig i
engline.

(if. required), liose and 4 {rigper
fiozzle, while the enlry to the
putlet plpe - should Le S0 mm
above the bottom of the tank to
avold ploking up’ wuter ot sddi
Metit,

Undetgrourid - Lunks should
have @ hand pump permanently
coninected to i drultiupe suiip,

Materials of
construction

Tainks andd dnims should be
filled to leave subficient wllige
(ot Jowst 3 per ot Cof total
volunte) to allow for fuel ox
patgon with o Hse dn lemperds
tire, - All taiks slionld be vented
1o the atmosphere and- to pre-
vent pressure  buldup and " to
allow aff 1o enter as fuel s withe

drawn, Drums are sealed, und
are strohg chough to withstand:
o pressure, provided there iy 3

‘por cent ullage, Plain sfeel cone

faliters provide the usual method
of stofing fuel (whether In drums,

vehicle runafng. tuks or bulk
stotape).
Cafvaniised - steel  diums ot

{aivks are NOT recominended for
storage Lecause the zine cuusos
product oxidation wind gum fors
mation whicli e bloek filters
aid  njectors, The . galvanising
eleiges” w fing powder of zlhe
oxide - witlely con pass througlh
filters to lorit deposiis In - the
Induction wid combustion systems
of - pistoir englnes, 1t -can wlso
cause - unplensait  odouts - from
small guantities of sulphur coit-
pounds In Uie fuel,

Copper shauld NOT be used
for stofing Tuel uy it promotes
cutalytle netlon to - fonu depos

ity of gutn, (1 copper taftks pre

ased, tey: Should be treated -
teenally. witht-ai oil-teslstant coats
Ing, nil coppet fuel Tines should
He - tined, Steel lihes i pres
feruble (or pethaps ylon it
ehises Wirere iy fire hazuid oxists).

Plastle contalners should NOT
be nsed for sleting pettoleu
products unless. they oo sjieet
fleally intended Tot the Purpose,
Plastics eni -detetioftte at-even
moderate leimperatures, Ineréasing

- e danger of leakagg of spillage.
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Althiough lubricating oils  ate
offeii sold 1iv acceptable plastic
confainets, other petroleuts ro-
ducis ¢an penctrale unsuitable
plustics or weep through cracks
or scrow fops, Ultraviolet light
{toifi e sun seeeloraies eracking
of most plastics,

Conerete lanks may. be uged
Tor fuel storage, particularly If the
cufierels i dense apd the tanks
args - well constructed, but the
conerete niny be sightly porous,
atlowing seépage 4t constiuetion
Jolnty, Flne powder miuy be pro-
duced Tromi thi surface of the
concrete, causliig tilter blockage
of -deposits, However, coticrole is
i fensible storuge tark mateedul,

Drim slorage

Cure  shout! be used, i
storing and  handtig diung, to
keep out dirt and - niolsture,
Store under cover where possible,
It 4y best to keep droms @t o

Sunifottn {emperature us vorlutions

it tempermture o draw mols
ture Jivto thie drigns,

Drumg, 10 slored  ouislde,
shunld be off the grovnd-aud vi

thieir sides with bungs at both 3,

afid - 9. o'elock pusitions. 1f the
drams cdaiitiot be Tald ot thuir

sides, L thent - slightly - amd.

tuen the drom: so-that the bungs
are away from any wates which
volfects, Keep bungs tight, Dlas-
te covets gver drums win agsist:
Cover - tig Tupiels 1o keep - out
ditt, of store thert upside. dowit,
Dis of fuel should i nsed n
Fotation - JUst i, fiest out,

‘ - bt i
' ”"" ey

Use of drums
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Storage life

The nomingl storage life of
diesel fuel thay be tuken ag 12
months, which normally allows an
adequate  safety  matgin before
deterioration,

Thetw are wuny factors which
affect the storage lfe of Tuel,
The preferred-method of stofage
I3 in steel drons ti cool or shaded
conditions, or I underground
steel Tanks, Stock should - L
turted uver progressively so it i3
never oldet than 12 months. IF
only oig tank &8 wsed, 1t should
be pearly eniptied belote refill
Ty, Mising old degraded Tuel
with freslt fuel ca accelerate
deterdoratlon nnd shotten the Iifs
of the finw fuel,

Slightly differeiit gtades of

Copreer metlind

Jor storing driting

oIl thety sides, ,
Note tlie pusttiois vff
butigs 6t the 3 and 9
o'elock pioslitons,

Titt to avoid
water eollacting
untl éntering
drtirn, bF prae
fuinbly store
utitler tover

Correct arraitgeniént
for adiesel fuel dritin
froti which fuel is

to beextracted, The
bwnigs are at the 3 ajid
Yo'clock positions,
aiid the drni is

tilted to kaep aify
Water away from
bungs. :

diesel fuel are manufactured by
tefinetios nt differont times uf the

year fo cater Ior scasonul temw

peratute vardations, I cold-flaw
propertics are dmportant, tare
showtd  be - fukes not 1o iy
sunimwr pinde with wintet gride
[uel,

Shading frowt dlreed sunllghe
cittn - reduee e wnd  vartifshs
forming fendencies dn an aboves
pround tank or {8 deumg, Tl
will afso snintmise “Oreathing”
and Help to keep moistute frown

. vondensing it the tank, Fuel

may  cotitalit o g inhibiior
added by the reflner fo tetard
the Tormatlont ol gunt and var-
nish,  Howsver, 1t may. still be
aifected eventually by oxidation
afid piom - depostts will “develog
which will upset fuel systons und
uniplites, ‘

© Colout at thie Uite of manus
luture 18 Hot tecessarlly o guide
to diesel fiel quality, However,
iy petrolenm productyindergo
colatit changs 16 wi oper cone
taner; partieulardy 1 exposed ty
e ulttavlolet tays of sunlight, -

Use of degraded fuels
Whett Tuel has Heecome: signis
ficantly off-colour, of develops un
unpleasant odour or sludge depos
sits duiing long-terini storage, it
sliovld not rornially be used for

dternal combustion englnes tnfesy

it hus been pre-filtercd through «
nominal 3 firieran filtet

Fuels wlifeh have  undergone
mild to moderaty  degrudation
miny often be used in 6 normal
wiay, fepandiig on the Tuel sys
tein: sensitivity, Filters and other
cléan-up equipment may tequire
specinl  attention -and inerensed
muifttenanee, Injector fouling imay
oeedt ors supldly than formal,

Tuely contalnlng  very large
quuiititios of fuet degradatini pro-
ducty of other contaminants, of
whiclt-lave runuway misroblolos
gent  growthy,  require - speelad
attetion. Consultation with the
suppliers iy desirable, ‘It ‘may be
possible to drain and disenrd the
sedinieit, af draw off inost of
the fuel above tie sediment luyer
aiid use W with care, TTowever,
vory lilgh levels of sulnbls guni
uf cotrosiof praducts ftom nijeroe
biologleal  contamination  fiay
cruse severg operational problems,
Maintaining

e )

fuel qiiality

These duys, because of rsing
prices of prothuct shottuges, lntper
stocks of dlosel fuel ate often
field by, users, Propet masiges
ment bl these stocks fs vitul 1F
product fife and quality ate not
to be affeeted ndversely, ‘

While “diesel “foel - should fe-
fitadit I good vonditlon for ut
least 12 months, it 4 nitected by
stafage cottditlons sueh ag. high
tempetatuse and: the presetice of
watet or sladge, Ulthnately fuel
i beeoine offcolout, develop
an wpleasant wdout, ot teposit
sludge at the bottom of the tank,

Tatks “bredthie with {emperds .
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tire chunges, urd alr {s drawii in
wlien prodyct is removed, When
maoist ale above the fuel s ehilled,
0 ot cold jifghts, dew is Tornied

ther cooled, more waxes cotes
out of solution wid forni g stric.
tie” which ubtintately -makey tie
fuel uiipottable, The lewest {foms

It Is esserttial that sediment be drained
Jront diesel fuel storage iaiiks, aloig
witl aily aceunnilated mistire of

.

1

within the tanks and collects in AR seratuge at which - the fuel fe-

! vatar and fitel, perature - which - the fue rg-

}ll:a f?{Ikr’bftimhr trlllw i\lvut?r/ f EE water and fi ;n[t)lins pourable ‘(hli{ o stindurd

i N i . VoW E b s A ey L Ry ‘ 3 P i §

! b(\ctorliabl;v‘;::iclasc{:mcfglv:z htlsec ?c: § ” Il‘ﬂfg'nll’tdol'%- it It Baigwn. oo the
sludge formation o sulphurous e o ) Nelther of tliese temiperattros

smells, i i Sedl:"t\‘t:‘n‘ta;]mtor alves o preeise Ivleation of the

Dirt and water
All fuely must be kept Tree of
dirt and water, but this iy eipes
cially tmportant with divsel fuel
beeause the injection systeni otia
diesel engine s manufactured with
mitiite - cleariiices,  Very  fing
dirt - partieles sooa rulic eonmpys
ndnts aiid loud to expensive ree
prirs, Water; wveni o oxttetiely
smalt amounts, causes corrostofi ol
thie highly-polished surfaces of fuel
putps and fujeetor ozzales, Diesel
operstion unuals emrphusise the
fmpostanes of eleat fiels
Watet in dlesel Tuel sottlayout
relaiively slowly. For this reason,
allow 24 liouts for witer und diti
{o settle. to e Dotiom of the
storage tank  after it fag been
tefillod. Use of fwo slorage tunks
dlfows - the conteits of one to
settle while the other 15 Ui use,
If there Is only ane storage Lok,
fill runinlng tanks before disturb-
frg the stotoge taik with o few
fuel delivery:
Allow druiig to settle before
putiiping fromm thenm,
Draining the tanks
Regular deainnge of condensed
water ated sedifent frony the tank
bottom 1§ essertial, This should
Ge dorie several times o yeat, yire:
fertbly - just berote the tank Iy
rofilled; ~ Tiie tank should be
“dratied - it te o miake
wiy Tof winterginde fuels, or
whes it Tigs beedt sttt wiused
forsome e,
Tinteral deposits nte out ol
sight did vety often vut of ntlnd,
funspectivng of fatii stotage tanks

Dtain seilimant, water
aite fual mixture
from tank

show - that offen. they are not
druied of vondensation and des
pradution - products, “and these
Irievitably gecuniilate, With longer
storae  petiods, 1t -Is cgsenlio
to riake 4 specinl effort to drain
off' tils cottamimated materlal,
whilelt aveeletates the depradation
of freslt * fuel and upgets diesed
operatios by filter blocknge or
dumage fo Injectors,

Sdditives vy be Ihtfoducsd
by refineis to prolong  {uels
storage  lfe and minlmise des
posits, Despite the lprovement,
the need for regular dyainage of
wiolstute and seditherit remaing,

Sometinies it 13 vocessaty o
flash vut. the tank. o remove
accumultted sediment and water,
atit the contaminated fuel may Ge
kept ih o container for 24 Hours
to dlfow dirt and W to settle,
It it sottles adéy.ately,  the
cleait portion of the fuel vair by
returiicd - carcfully .to the elean
storige tiak, .

Running tanks on trators and
otlier velicles  such as tracks
shiowld b deained soveral timey
d. year by tivediy of the drafn
plug, followed by flushing: out

Ayt elean Fuel. -

Stinilutly, the Muelstotage tanks
of fishing boats and othier marine

vessels should be cleatied of watot
aticd “sedintent at regulur fitervals,
Tlie enllrs. contents of the tank
should be druined or pumiped wut
and o smatl elirge of oloun el
tsed to fusht out wy partivles
and condetsation produets left in
tlie ek,

Ii the past, the need for ro-
gular dialhage hag not beai suiffi-
clently emplhustsed, and users are
wtaware of fle need lo draln
fanks on o regulur basis, Collows
ing - these . recommendations

would liels o efisuge {foubles

free service witlt diesel engines
ad fuel, :

Characteristics al

low temiperatures

Diesel Tuels ate: conplex nixe
tureg of many componesits, - Tie
cludiig traces-of was, (See nest
section, Cold Weathet Operations,)
At very low tetperatires, small
wax erystals will start 1o fonm
fn the ol Tley can coagulate
md  evettually - block fine  fil
ters, absttucting fuel fow,

The teniperatuge al which wak
orpstals start 1o be, visible In
coolifig diesel Tuel 15 terined the
clowd poiur, 16 the Tuel s fug-

“operationat Timits of dissel Puel,

I imost instatices, the clowd
point test gives foo pussimistie
an indication of the lnwest feind
peratute it which o Tuel e
perform - satistactorily, while the
potir polnt givas air overly vplis
mistic. ustitiate, But clowd point
s the safes Indientar,

Summer and
Winler grades

Seusonial grades of diesel Tned
are distelbuled . at - uppropeiate
Untes during 1he year. These are
sumter and winter grades, sid,
soinetimes, an dnlermedinle grude,
The winter grade cloud pojnt In
southern and edstetn Austealiy, 1§
notmally  around =19¢ o =20¢,
whdle Uit Tor - sumimer grade iy
wround §9C, These depend o tlic
suppler, the finery, the erude
ol wird e geogtaphle location,
‘The pour politt s usually avout
49 10 5°¢ lower than the ‘clowd
poifit, :

Ay the supmier grude lins. o
higher cloud polit (the tempictas
wire ot whicl wax precipitation
starts to ovetiey n . the wiider
foade, probleums cin, oeeut When
stocks of suiymer prade hild by
usery e used I winter mionths.
The flew - seasonal prados take
sotity the - to- work through the
stotuge ond. disttibotion systen,
Wiiiter grades ate nonally ihtros
duced a Tew months firlor to Hie
start ol winhter so they ate dvails
able i the Held ot the Hglt
thine, ' ‘ ‘

Ustrs storng Tuel over 4 perlod
may feve # Blend of mradvs, des



ponditig o when they wers purs
chased, and nmixtures of summer,
wintet and infermediate grades
commonly occur. Awdirsiess of
seasonal grades 18 necessary for
those operating in colder reglons,
Grade differentation by colouring
hus beert suggested but s mprac-
tivable boeause the colbut of new
fuel varies froty clear to dark
brown and 1t i not possible to
oblaln o unifotm product colour
by dyeing,

Users: wilh  potentlally cold
operating conditlons must becon-
sefous  of the time of year that
fuel is delivered, and the results
tng seasonal grade, They should
ulso check witly thelt sugplier,

Cold weather
operation

Bass Strult crude ofl differs
from Middle Lust: ctudds I that
it contalns o high proporton of
wax which, because ol its charaes
leristics, cmitot - efféetively be
neuttatised by additives, Wax iz
ani-exeellent contponent for com-

Bustioi quality, but when the

temperatine 1y tog low it can
solidity, blocking lnes and filters,

Tt Avstenlia, although wintet
{emperatutes - the colder reglons
afe generally not 49 sovere u In
many other parts of the world,
soine - problenis - cati arlse frons
lowstemperature - thickening - of

“iesel fuels dug to wax Tormatior,

Precautions . should be. taken by
diesel’ equipment operators to

“prevent Tuel Ui storage tatiks and

fii ohgitie fuel systemis - from
faltitig  below e ctitical e

peratuire, .

If practicable, vehicles: shauld
e garaged overnights othepwise
tligy should be so patked us to
iniise frost, 1 possible, voves
the engine and fuel systen with

o datpaulin bt do fot forget to

temove it Litfore stactup, Watets
proof  lagging of esposed tanky
aid- - lines - would - be . helpful,

{deally, storuge tanks should be
underground if low temperatute
conditlois ate comnion, Pipewotk
should be insulated mid installed
withoitt - sharp bends or cons
strictions to flow,

lce formation

free water in fuel can freezy
and lee erystals can plug fuel
filtets, causing fuel starvation,
Care should be fuken to keegps
fuel stotage tanks free of water
by regular drafi checks,

Free water i velicle tuel
{ariks . eunt cothe - from  storage
tanks, from vondensatlon or front
dissolved water, Condensation o
eurs wheit the ale In the fuel tank
cools down duthig o shutdown
petlod; this can be nvoided by
toppingoff  fuel tanks before
shutdowt to reduce the voluie
of the alr space bove the Tuel,
IF free water B Fuel s o petsiss
tent  problepy  even In - warm
weather, consideration might be
plvefi to dnstalling o Dyelfwater
sepitnior.

Equipnient
preparation

I s g wise  precaution to
“welulerlse™ tracturs wind othet
tiesel-powered equipiiient biefote
whitter  sturts. Operators - should
fotlow the -mafnlenafice tecol-
niendations froin the equipment
wanufaeturer; makiig sure to use
the cofreel crankease olf and
caolig system- antl-froeze, Tuel
filtars -should” be seiviced  tepue
latly i accordanes. whtle equlpe
mient nragulacturer's dustractions,
It Is- essentlal iy miake 4 special
effort to draln away tank Gottom
seetimulptions, :

Without Inhibitors, watet wilk
sty corrode atd leave deposits

ht thie engiie,  Withoot ai antle

froeze solution, it will Ireeze at
0°C, The safest tule 18 tor add
inliibltors o the tadiator wuter
evert T sther to- prevent tust,

cortoston  aid  deposits,  Most
atitifrecze solutions have these
inhibitots, while, for summer
opeidtion, vardous inhibitor com-
pounds or conditloners are avail-
able,

Crankcase lubrication

Lubrlcants for diesel englies
do not fin themselves have o was
cotitent #)’roblem and those re-
camtignded by the englie manu-
facturer log winter operation will
pesform well fo any degree of
cold likely (o be ehcountersd,
However, - problems can arise if
crankeuse  lubrleants are - oxces-
sively contaminated by diesel fuel
confuinifig wax, thiough a process
kuowrt as Jiel dilution, Some 1.
burtted fuel will puss the piston
thigs - durlig - wotmal - operation,
und Af the eylinder and rings wee
in poor coidition, the wiiount of
s dilotion fucrenses, Drilibling
Injectors o excessive fueting wilt
Incrense tite wmotnt - of  Tuel
pussing the rings,

The was transferred with the
fuel cay reduce the ability of thie
cranikense lubricant to fow durdig
& cold stapt-up afid daimnge can
aectt In the stiort bt critfeal
watniupg  petiod i ‘an . engline
stateed ol notmal lubrication,

To minimise dilution of eraiks
case - olly the Tollowing  steps
should be takeny
& Chatgs e engine ol at

Intervaly feesmmended fot the

prevailing conditions, and rifare

frequently 1. the  euse of

old equipiment ity poot cons

ditloti,

® Chatige the onglnie off at the
anset of wiiter, uslhg s wins
ter grude recommended by the

- englfie mtanufacturer, -

©  Avold profonged ity whiclr
gives pooret fael cotsuinption

- uitd aggravates he probless,

o Maintain Tuel systemis by Tal
lowlig the niasulfacturers e
commendations. - Clieck e
condition of Tuel Injectdss and
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pump atid any restricton to
the air filter, such us u dipty
element,

Special note on
crankcase
lubtication

Always examine the erankease
oildip stk BEFORFE STARTING.
If the ofl Iy NOT tn & flidd econdi-
o, THE - ENGINE - SHOULD
NOT BE STARTED until the
codidition has - beeit - vectified,
Failitre ~to do ilils eait -briig
disaster,

Fuel additives

There are variots fuel aduis

tives deslgned to teduce the por
. polnty Thay ate coihiiotly. res
feited 1o as pour point depres.
sant addittves,: cold flow inpro-
vor addftives, wax dgipstnl - modi
Jiers, or- fluidity hnprover wddts
tves, These additives do iot re
duce the clowd polnt, but they
cail reduce the fout - pollit of
soime -fuels, Unfortunately. nony
of i wxisting  additives. wre
effeetive 1nn diese! fuels mnde
ftom Buss Stralt crude oll. Not-
mally, as Tuel cools slowly, the
wax - forms latge  erystals, buf
the pott point deprossant . addis
tives whete sffectlve, Hmit oty
tal growth, These smaller crys
tals allow -pumpitg of the fuel
al lower Admperafures i nops
fHteted systems, but they may
still Uloek: the wormal g fuel
filters, :

Thus pour iaint deprossants
are ot teally effective i re
ducing - wax - veystal . slze - suffi
cleitly for thein fo pass througl
diosel fuel filters  Wotk 1s cone
finuing - oit {rylig (o develop
additives whieh wight - acliove
sufficlent erystal size teduetion to
seddee filtet blocking, but success
Is by tio mrenis ussured, pattieus
Tntly with Bdss Straif Tuels,

» o
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Blending with
heating oil

cetune nither aid should pol
affeel englhe warranties, (Cetane
number 15 .the diesel fuel equiva-
fefit ofoctaiie iumbet fot yettal)
Heating off Hgell fs 1 very goad
desel fuel, It has o celane nuniber
eqitvalent 1o that of diesel fuel
and -will presont nu .combustion
problem, 1ts effcet ot overall

Heating oil blending chart

potlods, i very cold weather
{his ds i uniikely  seeurtence,
but it is the reason why ho wofe
thiyn 1 $0:50 nilsture of heating
oll anid  diosel Tuel should be
1sed,

{5 swinmiaey, there is no el
fileal objection to mixing up to

30 por cetit ol heating oil with

1t way be possible to fit 4
sinall auxiliary taik I whichs g
blend of up to 50 per cend of
hedting ol with diesel Tuel I
“stotetd, Switching from the main
fuel fank fo the suxiliary fuel
twiik five minutes befote eciplne
shutdown  will prime the Tael
system with - this fuel i asaist

pofnt produets, afid it may also
reduce the viscosity unaceeptably.
Petrol shoutd NEVER be blended

- In aregs of fow amblent fer & with diese! fuel Petrol bletiding
petatires with frost or snow creates o serlovls safety probiem
‘ conditions, wax sepuration from Gloud ot Raruirod Tities because of petrol's very low Hush
P dies'tﬂ fuel may clog filters; re- vidluctian, °6  of haatiity it point, Petrol wlso reduces the
; ‘i;i sqltmg in rgcl starvatlion, Heating G 1 10 ‘— viseosity of the fuel dtnsiati
5! oil lias 4 fitich lower wax con- § ‘ cally und caty lead to fuel system
co el tent- than normal - distillate, and 1 dumiage due Lo Insulliclent lubris
< {ow-temiperatire operating: probe 6 catlon, Petiol does ot reduce
: lems may be significantly reduced e 4l o clond and pour poliits signifls
l_t by the wdditlotr of heating oil {o g caiitly and  therefore s nof an
B dlesel fuel where permitied by the B effective biending ugent,
eriglie matufueturer, The coud b - .
B point. of Teating ofl. Is around g L )
% —25°Ci A shiall colslt penglly of % 3 - Guide on excise
o N Y R wg ‘. T TR I K3
) fﬁ:ﬁiﬁcd‘::ts ber 1““ iy be : duty on heating oil
A effectlve solution iy to 2 Examplo NOTES The Direanr of Ciistoins,
- blend 25 per cent to 50 per 8 2 It . Caitherrd, it n(ltffs‘c-tlff/ldf ‘
E% cent of heuting ofl with dlusel Teatfiig oil, swheit nitxed with
- fuel (fe, 13 fo 121 mixtures) / I diesel fuel, becoies un
witich eaft depress the cloud point | - excisable fuel which
- (when wusx stapts to form) by 1k g ! should be obtatied hi the
approimutely  2.5°C to 5°C ! bleitded state fronit olt
tospoetively, The dttached gruph | © company sipplicrs
§ fndicatos the quantity of licating I ' '
: oll - requited por 100 litres of ‘ !
typlesl  dloset ~ fuel 1o redues o L e
% the: cloud éaoin‘tl by n desired 10 %40 Ay 50 £0 70 80 90100
: wintnt, - (On. the  graph, - 22 Littns of hoating ol tateired per 100 Wieas
fitres of teating ol added to 00 e of:iuwgmouvogdmmlf;unl
. Nittes of -diesel fuel will reduce
: the eloud point by 2°C)
This retaing notmal sturidards
¢ fop viscosity, bolling tange and

See diext page
for information .
olt elitejgenicy
praceditres for

fuel quality {s confined. to cloud ordinaty dicsel fuel, although 25 witlr cold enpine start-up, Keturn eold stari-n)
3 disd pout. pulnis, viscosity -uid porcent totmally * should be litiey and valving would have lo aiid vilivr
bolltng range, aufficient, Sueh a fuel will operate by provided to. retumn lo tte i f()"l'm‘tiit‘on

it too. teuel Hieathng oil i u diesel englne as satlsfaclorlly atxiliaty or inti tafik.

added, the viscosity of the fuel Iy
greatly redieed, leading tu- pus-
sible Tuel pump aiid injector-weat
thrsugle teduesd Tubrieative pros

cperties When uged Tor extended

as stealght diesel fuel, did nor

mally il et all the fodra-

meitts of divsel eqglie fiidiufic.
turets, 1f i doubt, elieck with the
figphufactuter’s agents

Note that lightlig keroshe
shonld NOT be used T feu ol
heatifig ofl - because it lower
flasli polit may cteate Rizards i
systems desigiied Tor higle Tlash

abontt operation
i very cold
wedther 1



000193

Eniergency procedures
for cold start-up

o Cheek dipstlek, 15 the ' i
cuting  oll is Irozen, do Aot
attetpt to stacl engine.

v If fuel sfapvation ocours, tlic
following dctions should be
tried 1o re-estublish Tuel Fow:

(a) - Boswee thut dee 3y not

0 the vouse,

(6 Kemove fitter elements
and clear Fuel Tines, Olten
this s all the cotrective
uetion necessiry,

(¢Y 1T possible, start the en-
gint and-pua unt warti.
Thete will then by suffi-
clent hieat to provent fur-
ther blockage and Hew
filter  elerhents should
then bu installed, 1dlng
with (he coolitig ait tow
restricted wart be Genefis
clal, ‘

) If these: methods do not
suceeed, femove  filter
clentents ufid pour- Tot

(]

8§)

)

waler ovet the filter body
aid pipe work, taking care
ot lo get water fnls the

fuel system. Heat sources -

such as # stenn cleanéy
or 4 hot air blower niny
b piged.

I another vihivle Is avall-
uble with its enging run-
iiing, 4 heat-resistaitt lose
van be used to disect ex-
haust poses on’ o tlie
blocked fines, taking cate
that . thie operator does
tiot fithale exhaust fumes.

NEVER Yglit fires undot
veliele - tanks: (People
have Aried it - disugs
trously,)

Whete. practicable, tefill
e fuel . system (ufter
dealiinge) with (he cortect
seasonal grade of Tee! o
u feadling ofl/diesel uel
Ilend,

1 Austealian insfiite
ot Pefroleum Lid

Heafing
equipmeitl

it dicsel - equipment iy [lres
quenty used at low uir fempert-
tures, o nhumber. of - teclnigiies
cait be wused to prevent wax from
forining, These hiclude provistoi
for ltemled fuel tuiiks, nsulafed
lines, hewted  filters or other
devices Lo geep fuel wartit, These
systems iy ol bé cost-effees
tive In temperate Australiati cli-
miates Where they may be needed
ofily u few daysof the yer,

1t Is - diffienlt to correlate
Australisa conditions with those
of the USA: because of tirllder
conditions - Tiere,  Whille - englie
block, sump and fuel heatets are
avdilable from USA sources, they
are telatively .oxpionisive,: Fether-
mote, they are uswally designed
Tor a 110 volt electricity supply,
Historleally, they bave nut been
used i Australia exeept, perhaps,
itr the high gnow counizy,

Preparation for
severely cold
condifions.

The most effective woy Lo
overcoine fuel problems Lrought
on By severely cold  weather {5
to - use  speclal - Lechnlgues o
equipshent available (from ovet-
seas sources IF necessary),
iecludes the wse of one, or a
cofbitidtion, of the Tolloidigs
o Ihiel Filterss Blockage of fuel

filters by wayx at or below-{he

cloud polnt of ttie fuel may be
mintinised by soving exter
nally nounted Tuel filters Into
the engine copipariment of by
the  {nstallution. of  Heuted
fuel filters, )
el Lings, Blockdge ol fudl
lives -may be mibidmised by

insulating fuel Hnes or by the

instutlation of fuel Hine hedtets,

 Fiel Taitks, Sote tnick foel

" systents have Drele dnitial il

fration stages wiieli utd eastly

blocked by was crystaly, it
tie fuel tank, This problem
ntny - be minbwised by fiel
tank insulation or thie use. of
fuel tank heaters,

Fuel Heators: Tastaltatlon of o

fael heater af soine point in
the fuel system will talse the
avetage - femperalute - of the
fuel ue wll subsequent points,
Vatlous oit-baard {ypes have
been developed: eleetrenl; exs
liwost gy, - enighie-coolnint aind
fetdtn fuel ke systents,
tixternial Tuel heaters, attastied
to the fuel systeny durdfiy shuts
down periods, Tiave ulso been
uged suceessfully - where teme
peratures wre severo: Any fuel
lieating - device “shiould Dave
coltlrols, preferably mutoniatic,
penmitting it {o- be tutied
off i wary - weither; wiid
sufne means of thepriostatic
cohitol to prevent fuel from
uverhieating,
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