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SUMMARY

Unleaded, automotive, summer grade gasolines, both regular
(type 2) and super (type 1), sold in the Ottawa/Hull area by the major oil
companies are all excellent in quality. They meet requirements of CGSB*
Standards 3-GP-5 and 3-GP-5Ma for Unleaded Automotive Gasoline, except
for some Reid vapour pressure values and one lead content that marginally
exceed limits.

The tested gasolines have nil or negligible lead and phosphorus
contents indicating excellent protection against catalyst poisoning. Most
gasolines have manganese, probably as the methylcyclopentadienyl manga-
nese tricarbonyl antiknock agent.

* Canadian Government Specifications Board

RESUME

Les essences auto de type sans plomb, r~gulier (type 2) et super
(type 1), vendues dans la r6gion Ottawa/Hull et distributes par les principales
compagnies ptroli~res sont d'excellente qualit6. Les essences se conforment
aux normes 3-GP-5 et 3-GP-5Ma de la ONGC* pour essence auto de type
sans plomb, i rexception de quelques pressions de vapeur et d'une quantit6
de plomb qui dapassent les valeurs limites de faqon marginale.

La quantitk de plomb et de phosphore contenue dans toutes les
essences analys~es est inexistante ou n~gligeable assurant une excellente pro-
tection contre l'empoisonnement du catalyseur. La plupart des essences
contiennent du manganese, probablement sous forme de tricarbonyl m~thyl-
cyclopentadienyl de manganese, agent antidatonnant.

* Office des normes du gouvernement canadien
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PROPERTIES OF REGULAR AND SUPER UNLEADED AUTOMOTIVE

GASOLINES (OTTAWA/HULL AREA - SUMMER, 1979)

1.0 INTRODUCTION

This survey of the physical, chemical and antiknock properties of unleaded automotive
gasolines sold by the major oil companies in the Ottawo area in the summer of 1979 was made for
two reasons: (1) To obtain data on unleaded gasolineslused in he Environment Canada project em-
ploying cars in field service aimed at comparing the engine peformance of two API service classification
SE automotive oils, one formulated from virgin oil basestock and the other formulated from re-refined
oil basestock (SAE viscosity grade: 20W-40). (2) To obtain and disseminate more widely this useful
data on unleaded gasolines because of its general unavailability. An earlier report was issued covering
winter grade gasolines (Ref. 1).

2.0 SAMPLES

Two gallon quantities of each of sixteen unleaded automotive gasolines (8 regular and 8 super)
were obtained from eight major oil company service stations in the Ottawa/Hull area in July 1979. As
the gasolines probably came from Quebec refineries, principally in Montreal, they are accordingly prob-
ably representative of gasolines sold in the Montreal/Quebec City as well as Ottawa/Hull regions. Care
was taken to ensure that the samples were uncontaminated and promptly capped to minimize vapour
losses. Subsequently, they were stored in a refrigerator in the NRC Fuels and Lubricants Laboratory
maintained at 32-400 F before testing, the Reid vapour pressure being determined first.

3.0 OIL COMPANIES

The unleaded summer gasolines, as noted, were obtained from the service stations of eight
different oil companies. The oil companies are listed in alphabetical order. This order is unrelated to
the order or sample numbers shown in the Tables.

BP Canada
Golden Eagle Canada Limited
Gulf Oil Canada Limited
Imperial Oil Limited
Petrofina Canada Limited
Shell Canada Limited
Sun Oil Company Limited
Texaco Canada Limited

4.0 TESTS AND RESULTS

Tests performed on the unleaded gasolines were in all instances standard ASTM laboratory
tests as stated in CGSB Standards 3-GP-5 or 3-GP-5Ma for Unleaded Automotive Gasoline (Ref. 2).
Tests used were the latest published versions except for sulphur content which was determined by an
old version, D90-34T.

All tests specified in 3-GP-5 and 3-GP-5Ma were performed. In addition, though, for infor-
mation, several other tests were done and data recorded. These were (1) API gravity and relative density,
(2) hydrocarbon types, (3) evaporation residue as described in the gum test, and (4) research octane

number. The laboratory considered checking two other important properties: vapour-liquid ratio
(ASTM D2533) and carburettor cleaning ability (detergency test). The former is a requirement in
ASTM D439, Specifications for Automotive Gasoline. It was not done because of lack of time. The
latter was not done because of the absence of a standard test.
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Results of all tests are presented in four tables, two of which present the results in the new
metric or SI units and the other two in the old non-metric or superseded units. For purposes of deter-
mining compliance with 3-GP-5 and 3-GP-5Ma specification limits, the limits are shown in the Tables.

The data are presented as follows:

Table 1 - Properties of Regular Unleaded Gasolines - Metric Units

Table 2 - Properties of Super Unleaded Gasolines - Metric Units

Table 3 - Properties of Regular Unleaded Gasolines - Non-Metric Units

Table 4 - Properties of Super Unleaded Gasolines - Non-Metric Units

5.0 COMPLIANCE WITH CGSB SPECIFICATION 3-GP-5 (3-GP-5Ma)

An examination of the data in the four tables reveals that all of the unleaded automotive
gasolines surveyed are of high quality. All meet all of the requirements of CGSB Specification 3-GP-5
or 3-GP-5Ma, except for the lead content of a super gasoline which marginally exceeds the limit and
the Reid vapour pressures of a number of gasolines which also marginally exceed the limit.

As noted both lead and phosphorus are either absent or present only in trace amounts in the
gasolines indicating good protection for the anti-pollution catalyst. In large amounts, both of these
elements would soon destroy the catalyst. It is interesting to note that practically all unleaded gaso-
lines, regular and super alike, contain manganese as an antiknock agent, probably as methylcyclopen-
tadienyl manganese tricarbonyl (MMT)*. Sulphur levels are very low in all gasolines indicating good
metal protection from corrosion due to sulphur combustion products.

All gasolines have good oxidation stability and negligible gum contents.

6.0 COMPARISONS WITH WINTER GRADE GASOLINES

A comparison of these data on summer grade gasolines with data obtained on winter grade
gasolines (Ref. 1) reveals, apart from the expected volatility differences, some other notable differences,
as shown in the following tables of average data.

REGULAR GASOLINES

MP-74 MP-13
Summer 1979 Winter 1978/79

Final Boiling Point (Distillation) F 393 373
Aromatics, % Vol. 34.7 33.2
Olefins, % Vol. 7.3 11.4
Saturates, % Vol. 58.0 55.4

Manganese, gMn/I.G. 0.03 0.05
R.O.N. 93.2 93.6
M.O.N. 83.8 84.9
Antiknock Index 88.5 89.3

SUPER GASOLINES

Final Boiling Point (Distillation) OF 388 369
Aromatics, % Vol. 44.2 41.4
Olefins, % Vol. 8.6 10.4

Saturates, % Vol. 47.2 48.2

Manganese, gMn/I.G. 0.04 0.06
R.O.N. 97.3 98.1

* M.O.N. 86.3 86.9
Antiknock Index 91.8 92.5

* Trade Mark of Ethyl Corporation
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It is apparent that there is a slight reduction in the average antiknock quality, and correspond-
ingly a reduction in the manganese content.

There is also an average increase in the final boiling point of the summer gasolines, probably
due to the desire of the oil companies, and indeed the motoring public, to maximize gasoline volumes.
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