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The quality of the gasoline sold in Canada has been examined
by the staff of the Division of Tuels. of. the-3ureau 'of Illines each -
year since 1923, except 1940. ‘This was done by arranging for the -
collection of a number of. sanples from the principal centres of
distribution in most of the provinces, and having thenm carefully
analyzed by accepted methods at the T‘uel Research Laboratories,

As vith past surveys, inspectors of the Department of Nation-
al Health and velfare cooperated in the collection of the samples
in the various cities other.than Gttawa, -and the assistance of of-
ficials of that Department is gratefully acknowledged. The ara-.
lytical work and the preparation of this report were under the su-
pervision of Mr. H.McD. Chantler, and under the general direction
of Il'r. P.V, Rosewarne. Reports on .the results obtained have been
"prepared and published from time to time and each year an effort
made to increase the data and to present it in better form.

The purpose of these surveys of quality was to make available
to the government and to others who might desire it, reliable in-
formation regarding the characteristics of gasoline actually sold.

In this report, the results of the analyses of sixty-one sam-
rles of gasoline, collected in July and August, 1948, are given in
detail. The analyses were made according to A.V.L M. test methods
and the characteristics tested include colour, gravity,vapour pres-
sure, volatility, per cent sulrhur, corrosion tendency,gum content,
“amount of tetraethyl lead added, and knock-rating. The changes in
average knock-ratings for the consecutive years can easily be fol-
lowed on the graphs shovn in the report. .

~The average ‘volatility of Group‘I gasolires:is slightly better
than that of Group 2 gasolines. The average knock-rating of Group I
vvas found to be 79 octane number, and that of Group 2 to be 75 oc-
tane number. In-general, the results show that.there has been no
marked change in quality from the gasoline sold during the summer

of 1947,

»

_ R.E. Gilmore
Phief Nivisien cf “uels.




GASOLINE SURVEY FPOR SUMMER 1948.

by

P.B. Seely and F.E. Goodspeed.
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A study of the gasoline sold in Canada during
the summer has been made annually since 1923 at the
Fuel Research Laboratories of the Division of Fuels,
Bureau of Mines, and from the results obtained re-
ports have been prepared and published up to and in-
cluding 1947(1). Prom July 7 to August 7 .in 1948,
61 samples of gasoline were obtained from the nine
principal’ distributing cities in eight provinces,
namely, Nova Scotla, Nev Brunswick, Quebec, Ontario,
Manitobs, Saskatchewan,Alberta and British Columbia.
these samples represent 20 dbrands of motor fuel sold
by 1% vholesale dealers and distributors. This re-

ort contains the results of the analyses of these
1 samples of gasoline, The support and generous
cooperation’ of the Food and Drug Laboratories of
the Department of National Heslth and Welfare in the
collection of samples are gratefully acknovledged.

The purpose of this survey is not to ascertain
vhether the samples of motor fuel conform with a
specification, Dominion Government(2), Provincial
or otherwise. It is intended &8s a means vhereby
information regarding the characteristics of gaso-
line actually being sold will become avallable, Ko
effort, therefore, has been made to fit the results
into predetermined groups; rather, i1t is desired
that the actual analyses would define as clearly as
possible the limits of the different groups of ga-
soline on the market. However, 1in this survey it
vas found that the groups determined by the analy-
ses correspond to the grades which are known in the
oil trade as "premium" and "regular” gasoline.

Method of Analysis

The characteristics of the gasoline vere tested
generally according to the latest revision of the
methods (3) of testing of the American Soclety for
Testing Materials (A.S.T.M.). The distillation
ragge vas determined according to A.S.T.M. method
D 86 and vas reported on the "per cent evaporated”
basis. The "per cent evaporated"™ at any tempera-
ture 18 the sum of the "per cent recovered"” and the
distillation loss. The "per cent evaporated™ tem-
peratures were obtained from & plotted graph. The
mock ratings of the gasoline are expressed in A.S.
T.M.motor octane numbers and were determined by the
A8.T.M. method D 357-40. The Reid vapour pressure
vas determined according to A.S.T.M. method D 323
The sulphur content was determined according to A.S.
.M. method D 90-34T, except that & modified appara-
tus(4) was used. The gum content was determined
by A,8.T.M.method D 381, When the residual material
obtained by the above gum test was "oily", the gum
tontent vas determined according to the Canadian Go-
Yernment Specifications Board Specification No.
3-GP-0, Method 40-2(5). The aifference between the
&nounts of gum found by these tvo methods was repor-
ted as "o11®, The corrosion test was made according
to A,S.T.M, method D 130. The specific gravity vas
determined by means of the hydrometer at room tem-
erature, according to A.S.T.M. method D 287 and the
fesult was calculated to 60°F., according to the Na-
tional Standard 011 Tables(6). The equivalent gra-
Yty in degrees A.P.I. wvas obtained from the same
lables, The apparent colour of the gasoline vas ob-
ferved, The tetraethyl lead content was determined
fccording to A.S.T.M. method D 526 using the volume-
trle molybdate method.

Results of Laboratory Examination.

¢ The results of the laboratory examination of
bhe gasolines collected are shown by cities 1in Ta-
le T and the samples are divided into tvo separate
%""“Dl, viz: GOroup 1 and Group 2 gasolines. This
t‘bh glves the A.S.T.M. motor octane number, te-
Methyl 1ead content, distillation characteris-
lcs, specific and A.P.I. gravity, Reid vapour pres-
»  sulphur content, and gum content of all the

samples. Averages for Group 1 and Group 2 gasolines
are reported at the foot of each column in the table.
Table II is a summary of the average of gasoline sur-
vey analyses by cities and. shows the average of all
samples in Group 1 and Group 2. It also gives the
average of all samples tested. Table III gives the
maximum and average figures for each cha-
racteristic of Group 1 and Group 2 gasolines. Table
IV 1s a summary of summer gasoline survey results
for Group 1 and Group 2 from 1937 through 1948 (ex-
cept 1940). Table V shows the average results ob-
tained by examination of gasoline for the summers of
tventy-five years,from 1923 to 1948, excepting 1940,
when a gasoline survey was not made. Figure I shovs
graphically the data given in Table IV for Group 1l
gasolines, except that the tetraethyl lead and gum
contents are omitted. Figure 2 shows similar data
for the Group 2 gasolines. A general discussion of
the significance of the laboratory tests, together
vith the relationship between these tests and the
actual operation of the fuel in an engine will be
found in the report on Gasoline Surveys for 1930 and
1931(7). Intervening changes in the significance of
tests on motor fuels were discussed in the Gasoline
Surveys for 1935 and 1936(8). For further informa-
tion on motor fuels,a report(9) entitled The Signi-
ficance of Tests of Petroleum Products, prepared by
A.8.T.M.Comnittee D-2 of American Soclety for Test-
ing Materialsj;the Coordinating Research Council Hand-
book(10), and other reports (11) (12) (13 (1% (15)
should be consulted.

Knock Ratings

The knock ratings of the samples tested were
determined in a8 Coordinating Fuel Research Engine
(16) knovn more briefly as the "C.F.R. Engine". The
A.S.T.M.motor method, D 357-40(3) was used and the
results are expressed in A.S.T.M. motor octane num-
bers. For purposes of brevity, throughout this re-
port A.3.T.M. motor octane number is stated simply
as motor octane number or as octane number.

According to the knock rating only, the samples
f£all into tvo groups, although there is some over-
lapping. The range in octane number of each group
was 88 follows:

Group, 1. Gasolines with octane numbers
- of 78 and above. '
Group 2. Gasolimes with octane numbers

—— betwveen 77 and TO.

Generally speaking, the major oil companies now sell
only two brands of gasoline at their service sta-
tions. The knock ratings of individual samples are
glven 1in Tadble I and the group in vhich each sample
falls is shown. Of the 61 samples of gasoline collec-
ted, 25 samples were Group 1 gasoline and 36 samples
vere Group 2 gasoline.

Maximum and Minimum Knock Ratings

The maximum and minimum Xknock ratings of the
samples tested are shown in Table III. The range
in knock rating of the CGroup 1 gasolines vwas from
a high of 82.0 to a lov of 75.7 octane numbers. The
corresponding range of Group 1 gasolines in 1947 was
from 82.2 to 76.0 octane numbers, and in 1946 was
from 81 to 75 octane numbers. For the Group 2 gaso-
line samples the range in knock rating was from a
high of 77.8 to a low of 72.%4 octane numbers in
1948. The corresponding range of Group 2 gasolines
in 1947 was from 77.3 to 72.4 octane numbers,and in
1946 vas from 76 to 70 octane numbers.

Change in Knock Rating

The average knock rating of the gasoline sold
in Canada in eleven summers, 1937 through 1948, ex-



S

excepting 1940, are shown in Table IV and graphlcal-

1y in Figure 1 for Group 1 gasoline and in Figure 2
for Group 2 gasoline. These results indicate that
by the summer of 1931, the average knock rating of
Group 1 - gasoline had risen to 79.0 octane number
and.for Group 2 gasoline it had risen to 73.6 oc-
tane number. For the years 1942 to 1945 wartime res-

trictions(17) applied in Canada. Therefore by the

sunmer of 1945, the average knock rating of Group 1
motor fuel had fallen to 73.5 octane number and of
Group 2 motor fuel had fallen to 68.5 octane number.

After the wartime restrictions were lifted in August

1945, the average knock rating of the gasolines rose
in 1946 to 77.8 for Group 1 and to 73.6 octane num-
ber for Group 2. This rise in the average knock rat-
ing of the gasolines continued in 1947,with Group 1
gasoline reaching a high of 79.2 octane number and
Group'2 a high of 75.0 octane number. The average
knock ratings for the gasoline tested in the summer
of 1948 were 79.0 for Group 1 and 75.0 octane num-

ber for Group 2. This indicates that there was prac-

tically no change in the average knock rating  of

either Group 1l or Group 2 gasolines from thev sunmer

of 1947 to the summer of 1948..

The difference between the average knock rating
of Group 1 and Group 2 motor fuels was 7.1 octane
numbers. in summer 1939, 5.4 1n summer 1941 and 4.2
in both the summers of 1946 and ‘1947 and 4.0 octane
numbers in summer 1948,.-. .

The average knock ratings of Group 1 and Group
2. motor fuels sold in the provinces of Manitobas, Sas-
katchewan ' and Alberta ' were about 2 octane numbers
lower than for similar grades of motor fuels sold
in the other provinces in the past summer.

Tetraethyl Lead Content

Tetraethyl 1lead 1s used to improve the knock
rating of gasolines. The tetraethyl lead content
of the individual samples and the average tetrae-
thyl lead content of Group 1 and of Group 2 samples
from each city are given in Table I and also,in Ta-
ble II. - As shown in Table III, the maximum tetrae-
thyl lead content of Group 1 gasoline was 3.94 mil-
11litres and the minimum was 1.11 millilitres per
Imperial gallon. For Group 2, the maximum tetraethyl
lead content was 3.02 millilitres and the minimm
was 0.71 millilitres per Imperial gallon. The ave-
rage tetraethyl lead content of Group 1 motor fuels
was 2.80 millilitres as compared with 2.61 m111111-
tres in summer 1947 and 2.45 millilitres per Impe-
risl gallon in summer of 1946. In summer of 1948,
the average tetraethyl lead content of Group 2 motor
fuel vas 1.71 millilitres as compared with 1.42 mil-
1ilitres in summer 1947 and 1.40 millilitres per
Imperisl gallon in summer of 1946. The proportion
of tetraethyl lead used in motor fuel was slightly
greater in 1948 than it was in 1947.

Volatility

The volatility of the gasoline is indicated by
the distillation range temperatures which are given
in Tables I to V and are shown graphically in Figu-
res I and 2. The distillation temperatures are re-
ported on the '"per cent evaporated” basis, as vas
done in the Gasoline Survey reports between 1939 and
1947, rather than on the ®per cent recovered” basis,
as in Gasoline Survey reports previous to 1939. It
is now accepted practice in the petroleum industry
to report the distillation range of motor fuels on
the "per cent evaporated” basis because these tem-
peratures indicate more correctly the actual vola-
tility of motor fuel as it occurs 1n engine opera-
tion. : N

The average volatility of the motor fuels was
practically the same in the two summers of 1947 and
1958, In 1948, Group 1 gasolines had a higher ave-
rage volatility than Group 2 gasolines, as shovn in

\
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Table III. The 10,20,30,50 and 70 per cent evaporg.

" ted points in the distillation range of Group 1 g~

solines was approximately 4°F. lover than the same

‘points in the distillation range of Group 2 gasolt.

nes. Since 1946, the Group 1 motor fuels have beeg
more volatile than the Group 2 motor fuels.

Vépour Pressure

The Reid vapour pressure for each of the sap.
ples tested 1s shovn in Table I. The average Reid
vapour pressure of all the gasolines tested in 1043
was 8.7 pounds per square inch. In 1947, it wvas 8.6
pounds and in 1946, it was 8.4 pounds. 'The highest. -
Reid vapour pressure in 1948, was 11.1 pounds and
the lowest was 5.1 pounds. Seven samples or 11 per
cent of the samples tested had a Reid vapour pres-
sure over 10 pounds. 3ix of these high vapour pres-
sure gasollines were from the cities of Montreal and .
Ottawva. The average Reid vapour preasure of the ..
Group 1 motor fuels wvas 8.9 pounds and for Group 2
motor fuels was 8.6 pounds. Before the war, in the
summers 1937 to 1939, there was a definite trend
tovard higher Reid vapour pressures for the gaso-
lines being sold. Since the war this trend tovard
hlghoi;lr vapour pressures for motor fuels is apparent
again. . '

Sulphur

The sulphur content for each of the - samples
tested is shown in Table I. The average sulphur con-
tent of all of the gasolines was 0.07 per cent b
weight. In the three previous summers of 1945, 1942 :
and 1947, the average sulphur content for the motor
fuels vas also 0.07 per cent. - The sulphur content
varied from a high of 0.15 per cent to a low of 0.01
per cent in 1948. Twelve. samples, or 20 per cent of
the 61 samples tested, had a sulphur content exceed-
ing 0.10 per cent. The average sulphur content of
Group 1 was 0.08 per cent and of Group 2 motor fuels
wvas 0,06 per cent. The motor fuels sold in the Ma- '
ritime Provinces of Nova Scotia and New Brunsvick' '
had a higher average sulphur content than the motor .
fuels sold in the other provinces of Canada. Ce

Gunm .

The existent gum in the samples of gasoline vas
determined bg the air-jet evaporation method, A.S.-
T.M. D 381-46(3). With this method the gum is depo-
sited as a hard, varnish-like, or as a tacky resi-
due. If the gasoline contains nonvolatile lubrica-

.ting or solvent oil, the gum is deposited as an oily -

residue, because it is gum plus oil. In all cases
vhere the gum vas "oily", the gum was determined
agaln according to the method prescribed in the Ca-
nadian Government Specifications Board Specification
No.3-GP-0 method 30-2(5) entitled, "Existent gum in .
presence of top cylinder lubricant". By this method
the oil is extracted from the gum with A.8.T.M.pre-
cipitation naphtha(3), and the oil-free residue is
reported as gum. The difference between the amount
of gum determined by A.S.T.M. method D 381-46 and
the amount of gum determined by method #0-2 of Spe-
cification No. 3-GP-O is reported as o1l. Therefcre
in this report wvhen the gum content is stated, "1t
refers only to "oil-free" gum. 0il, if present 18)-
shown in brackets in Table I. For example;"Gunm 4(16)°
means that the gasoline contains 4 milligrams of 8}“
plus 16 milligrams of oil per 100 millilitres ©
gasoline. : :

The gum content for each of the samples exam‘iined
1s shown in Table I. The average gum content of t :
samples vas ¥ milligrams per 100 millilitres. Thl
average does not include the abnormally high ﬁ
contents of three samples which contained 73,%9 oNT
47 mi1ligrams, In the four summers of 1944 to 131
the average gum content for the motor fuels “stf‘mt
4 milligrams, It is now generally accepted(2)
not over 7 milligrams of gum should be present




100 millilitres of motor fuel. Eleven samples, or
18 per cent of the samples tested,had a gum content
exceeding 7 milligrams. Seven of these ssmples were
Group 1 motor fuels. The average gum content for
Group 1 gasolines was 5 milligrems and for Group 2
ves 4 milligrams. per 100 millilitres. :

In 1938, as in 1947, several of the oil compa-
nies added "solvent oil"™ to their motor fuels as a
top-cylinder lubricant. The gum residue of these
gamples vas therefore "o11y". Tventy-one samples,
or 34 per cent of the motor fuels tested in 1948,
contained oll. The average gum content of the above
gamples vas 3 milligrams per 100 millilitres and
the average oil content of these samples was 22 mil-
ligrams. The highest oil content was 105 milligrams
and the lovest was 4 milligrams per 100 millilitres
of gasoline.

gravity

The specific gravity at 60°F., and the equiva-
lent gravity in degrees A.P.I. at 60°F. for each
sample tested, are shown 1n Table I. The average
specific gravity of all the gasolines collected was
0.736 or 60.8 degrees A.P.I. This is equivalent to
s veight of 7.36 pounds per Imperial gallon. As in-
dicated in Table III, the overall variation in spe-
cific gravity of the gasolines was from 0.723 to
0.750, or from 6%.2 to 57.2 degrees A.P.I. This is
equivalent to a variation 1in wveight of from 7.23
pounds to 7.50 pounds per Imperial. gallon from sum-
mer motor fuel. The average specific gravity of
Group 1 motor fuels was 0.737 or 60.5 degrees A.P.I.
end for Group 2 motor fuels was 0.735 or 61.0 de-
grees A.P.I.

Colour

The apparent colour of the gasoline was obser-
ved in all samples but has not been reported 1in any
of the tables. All of the samples of motor fuel in
Croup 1 and Group 2 vere artificially coloured 1in-
1948, Tventy-three of the 25 samples of Group 1
motor fuel were dyed red and the other two samples
vere dyed blue. The majority of the Group 2 motor
fuels wvere coloured yellow or orange.

Corrosion

The corrosion test for motor fuels 1s made by
immersing a strip of polished copper for three hours
in a sample of gasoline heated to 122°F., according
to A.8.7.M. method D 130-30(3). The tarnish, or
corrosion that takes place is then observed and re-
gorded. The copper strip should not show more than
extremely slight discolouration". The corrosion
test vas made on all the samples collected, but wvas
1ot reported in any of the tables. None of the 61
tamples gave a positive test for corrosion &accor-
dng to the above procedure.

Sumnary and Conclusions

This gasoline survey comprises the analyses of
61 samples of motor fuel collected for the Fuel Re-
search Laboratories during the period from July Tth
to August 7th in 19%8 from nine cities in Canada.
hese samples represent 20 brands of motor fuel sold
by 14 wholesalers and distributors. As the above
famples were collected from eight provinces, namely,
Bova Scotia, Nev Brumswick, Quebec, Ontario, Manito-
bs, Saskatchevan, Alberta and British Columbis, they
My be accepted as representative of the motor fuels
told 1n Canada during the summer of 1948, For con-
Venlence and easy reference, summaries of the data
obtained are tabulated and & comparison of gasoline
theracteristics is shown graphically.

Only Group 1 and Group 2 gasolines were tested.
Samples ”of Group 3 gasolines were not .collected.
$ince the var,it has become general practice not to
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sell Group > gasolines, except by special order, at
the service stations of the major oil companies in
Canada. Group 1 is.usually ¥nown at premium, Group 2
as reguler and Group 3 as third grade. These three
groups differ principally in knock rating.

The average knock rating of Group 1 gasolines
collected vas 79.0 A.S.T.M. motor octane number,
vhile in 1947 it was 79.2. The average knock rating
of Group 2 gasolines in 1948 vas 75.0 A.S.T.M.motor
octane number,vhich is the same as it vas in summer
1947. Thus, there was practically no change in the
average knock rating of either Group 1 or Group 2
motor fuels during the summers of 19£7 and 1948.

The difference between the average knock rating
of Group 1 and Group 2 motor fuels in Canada in the
three summers of 1936, 19%7 and 1948, has remained
constant at about 4% octane numbers. In the summer
of 1948, the knock rating of Group 1 and Group 2 mo-
tor fuels sold in the Prairie Provinces vas about 2
octane numbers lower thap for similar grades of mo-
tor fuels sold in the other provinces.

The average tetraethyl lead content of the ga-
solines tested was 2.80 millilitres per Imperial
gallon for Group 1 motor fuels and 1.71 millilitres
per Imperial gallon for Group 2 motor fuels.

The average volatility of these motor fuels
801d in Canada was practically the same as the ave-
rage volatility of motor fuels in the summer of 1947.
Group 1 gasolines had a higher average volatility
than Group 2 gasolines.

The average Reid vapour pressure of the motor
fuels tested was 8.7 pounds as compared with 8.6
pounds in summer 1947. Seven samples had & Reld
vapour pressure over 10 pounds. The average Reld
vapour pressure of the Group 1 motor fuels was
8.9 pounds and of the Group 2 motor fuels was 8.6
pounds.

The average sulphur content of the gasolines in
Canada was 0.07 per cent by weight in summer 1948
and vas also 0.07 per cent 1in the previous three
summers of 1945, 1946 and 1947. The highest sul-
phur content was 0.15 per cent in summer 1948. The
average sulphur content of the Group 1 motor fuels
was 0.08 per cent and of Group 2 was 0.06 per cent.
The motor fuels sold in the Eastern Maritime Provin-
ces had a higher average sulphur content than the
motor fuels in the other provinces of Canada.

The average gum content of all the gasolines
vas 4 milligrams per 100 millilitres of motor fuel;
but this average does not include three samples with
sbnormally high gum content of 73, %9 and %7 milli-
grams, The average gum content for Group 1 gasolines
vas 5 milligrams, &nd for Group 2 gasolines was &%
milligrams. Eleven samples exceeded the usually
accepted 1imit of 7 milligrams of gum per 100 mil-
1ilitres.

Tventy-one samples, or 3% per cent of the motor
fuels, contained o0il. These samples gave & gum re=-
sidue vhich was "oily". The average gum content of
these samples wvas 3 milligrams and the average oil
content vas 22 milligrams per 100 millilitres of
motor fuel.

The average specific gravity of the gasolines
vas 0.736 or 60.8 degrees A.P.I. All of the Group
1 and Group 2 motor fuels wvere artificilally colou-
red. Twenty-three of the 25 samples of Group 1 mo-
tor fuels were dyed red &and the other two samples
were dyed blue. The majority of the Group 2 motor
fuels vere dyed yellow or orange.

Kone of the motor fuels tested in swmmer 1948
gave a positive test for corrosion with the copper
strip.
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- TABLE 1 .
. 'GASOLINE' SURVEY ANALYSES BY CITIES FOR SUMMER 1948.

18, sam- A.S.T.M. Tetra- DISTILLATION RANGE, °F. 5 GRAVITY ° R Sul
group Motor ethyl , 1. End Res- Loss Spec- Deg. eid ul-  Gume/
M © Octane Lead 1/ B. Per Cent Evaporated Pt. 1§ue ‘ ific A.P.I. VP phur
"No. .5 10 20 30 50 70 930 95 b.

ort FALIFAX, N.S.
Yy I .77.2 3.26 109 131 146 175 200 243 288 350 381 505 1.8 1.2 .0.7% 58.7 - 8.%  0.1%
ro- 2 I 77.5 1.83 95 112 132 16% 191 241 288 352 381 %16 1.% 2.1 0.781 59.5 10.2 0.15 10(10)
b B irerage 77.%  2.55 102 121 139 169 195 242 288 351 381 %10 1.6 1.6 0.7% 59.2 9.3 0.15 10
Ny I 783 228 96 118 137 170 202 258 306 361 381 428 1.2 1.8 074 S8.7 &5 o 11
{ I1 T3 o071 100 118 134 265 192 247 294 352 578 410 1.2 1.8 o741 9.5 8.8 o1 2k
5 II  74.8 ‘1.17 .101 12% 180 166 190 239 290 346 367 39% 1.5 1.5 O0.737 60.5 8.% 0.06  1(4)
o Il wverage 7%.5 1.39 99 120 137 166 195 248 297 353 375 409 1.3 1.7 0.7%1 59.5 8.6 0.10 12
bis. ‘ SAINT JOEN, N.B.
- 6 I - T7.5 2.91 112 140 159 183 206 251 289 350 376 416 1.2 1.8  0.750 57.2 5.1 0.12 ¥92/
o 7 I 79.2 3.59 . 99 118 134 162 19% 544 590 338 377 %09 1.3 1.7 0.136 0.8 3.1 o009 3
Iverage 78.%  3.25 105 129 1% 172 200 247 289 349 376 #12 1.3 1.7 O.7%3 58.9 7.1 O. 2
1
+ B 8 1 77.8 2.05 110 142 159 18% 20% 23% 265 318 356 40% 1.1 0.9 0.737 60.5 7.5 0.00 1
oot > I 737 1.00. 100123 139 163 189 239 288 344 367 402 1.% 1.6 0.736 60.8 13 o8 ¥(16)
b 10 II 788 1.66 110 132 1h5 170 197 25 291 345 367 39% 1.4 0.6 0.735 61.0 7.5 0.05 7
Average 75.%  1.56 107 132 148 172 197 239 281 336 363 400 1.3 1.0 0.736 60.8 7.5 0.0% &

. © MONTREAL, QUE.
1 1 80.2 1.54% 105 122 137 161 188 236 288 347 376 399

1.3 2.2 0.7%0 59.7 8.6 0.02 1
2 I 79.6 3.72 102 121 137 166 192 236 273 331 360 399 1.5 2.0 0.730 62.3 9.6 0.10 1(12)
B oI 80.2 3.67 10% 127 1%3 168 190 232 272 334 364 395 1.5 2.0 0.738 60.2 11.1 0.08 2
Average 80.0 2.98 10% 123 139 165 190 235 278 337 367 398 1.4 2.1 0.736 60.8 9.8 0.07 1
W oI1x 75.% 2. 104 120 137 167 1% 241 282 330 356 380 1.3 3.2 O0.73% 61.3 10.1 0.06 2
12 11 7.8 2.32 100 116 13% 161 190 236 252 338 372 398 1.6 2'8 0.729 62.6 9.6 0.06 1(35)
1 1 76.2 2. 104 118 13% 16% 193 244 286 348 373 k03 1.2 2. 0.745 5S8.4 9.0 0.12 1
7 11 76.7 2.3 92 110 129 162 195 241 278 328 357 379 1.1 2.9 0.732 61.8 11.1 0.0% 6
B II  75.5 2.32 102 124 138 167 19% 237 278 333 368 408 1.6 1.3 0.731 62.1 9.% 0.07 1(28)
brerage 75.7- 2.16 100 118 13% 16% 193 2%0 280 335 365 39% 1.% 2.6 0.73% 61.3 9.8 0.07 2
' OTTAWA, ONT.
9 1 79.2 A7 96 114 128 157 186 232 272 326 352 386 1.3 2.2 0.733 61.5 9.7 6.07 '
20 I 9.» ?.5 104 124 1%0 163 133 2k1 278 328 353 395 1.6 1.% 0.7%5 61.0 6.2 0.11 2(60)
a 1 go.z 3.3 99 112 128 155 18% 231 275 329 354 398 1.6 2.4 0.730 62.3 10.6 0.12 6
2 1 79.6 .80 102 130 146 172 193 232 266 320 356 393 1.% 1.5 0.739 60.0 7.7 0.13 26
2{ 1 9.0 3.10 o 108 124 144 165 209 256 319 332 o4 .1.2 2.8 0.723 64.2 10.3 0.09 11(105)
2 b¢ 0.0 1.23 104 116 136 166 190 232 272 349 382 k20 1.2 2.3 0.782 59.2 8. 0.01
LI | 80.2 3.47 ok 110 125 152 181 229 270 325 354 403 1.% 3.6 0.728 62.9 10.7 0.1l 7(2%)
bverage 79.7 3.15 99 116 132 159 185 229 270 328 358 398 1.% 2.3 0.733 61.5 9.6 0.09 9
% 11 4.8 1. 103 116 130 161 189 23% 274 328 352 3 1.3 2.7 0.733 61.5 9.3 0.0% 6
25 11 ;5.0 1.25 10% 122 137 162 186 229 255 316 336 333 1.6 2.4 0.728 62.9 9.7 °'8§ x73/
¥ 11 75.6 1.76 97 12% 181 167 190 232 267 312 3%0 376 1.6 1.8 0.730 62.3 g1 o A
Y 11 75.0 1.1% 10% 126 143 168 192 233 25% 322 352 3 1.2 2.3 0.738 60.2 .7 0.12 2
011 76.6 2.65 108 129 148 179 209 252 287 334 355 386 1.2 1.8 0.780 59.7 8.2 0.10
A 1 76.7 1.77 102 120 137 16% 188 230 264 312 3%0 388 1.2 2.3 0.728 62.9 9. 0.03 5
Irerage 75.6 1.75 103 123 139 167 192 235 271 321 346 387 1.% 2.2 0.733 61.5 9.1 0.06 5

.
Y M11111tres
per Imperial gallon.
é 11igrams per lo:p;illilgtma. The number of milligrams of oil, if present, is showvn in brackets.
Yot included in average.
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TABLE I (Continued)
GASOLINE SURVEY ANALYSES BY CITIES FOR SUMMER 1948.

Sam- A.S.T.M. Tetra- DISTILLATION RANGE, °F. : GRAVITY =

ple Group Motor ethyl. , I. End Res- Loss Spec- Deg. Reid Sul- Gume/

No. " octane Lead Y/ B. Por Centy Evaporated Pt. idue ific A.P.I. V.P. phur ?E%t
No. L 10y 207230550 0 90590 % % 1b. ‘

i RSN o I TORONTO, ONT.

32 I 77.2 1.89 100 117 132 159 185 232 280 348 371 396 1.2 2.8 0.740 59.7 9l 10,07 a2l
3% s 79.7 3.93 109 131 145 169 190 230 271 327 354 389 1.4 1.6 .0.733 61.5 8.0 0.0% 2
34 I 80.8 1.11 102 120 136 164 188 230 272 348 382 418 1.3 2.7 0.741 59.5 8.8 0.02 1
Average 79.2 2.31 10% 123 138 164 188 231 274 341 369 401 1.3 2.4 0.738 60.2 8.7 0.0% g
29 11 75.5 1.65 100 127 141 165 187 232 278 341 364 386 1.0 0.5 0.732 61.8 7.6 0.02 3
36  II 78.5 1.01 103 120 136 163 193 246 278 313 330 382 1.3 2.7 0.734% 61.3 o8 T 0,07 8
W DT T 74.8  0.96 100 119 137 16% 189 231 276 340 368 402 1.4 2.1 0.737 60.5 8.8 0.04 1
38 1I 74.7 1.22 101 126 141 169 192 232 272 328 354 388 1.2 1.8 0.733 61.5 8.3 0.05 1
%0 1T 76.0 2.52 100 114 141 178 208 252 288 334 353 381 1.0 2,0 0.742 59.2 <. 7.9 0.07 8
Average 75.1 1.47 101 121 139 168 19% 239 278 331 354 388 1.2 1.8 0.736 60.8 8.4 0.05 3
WINNIPEG, MAN.
3o I 78.2 2.67 100 121 136 167 196 244 288 344 368 395 1.0 2.0 0.T4l 59.5 9.1 0.06 4
41 X 76.3 1.86 106 126 1ho 164 189 232 278 340 368 398 1.6 1.4 0.740 59.7 8.5 0.06  6(25)
Average 77.3 2.27 - 103 123 138 165 192 238 283 342 368 396 1.3 1.7 ' 0.740 59.7 8.8 0.06 5
X %ia T 7%.9 1.32 100 120 134 164 187 233 272 329 352 380 1.0 3.0 0.732 61.8 -10.0 0.0% 1
43 11 4.2 7 1.18 98 118 136 163 185 231 274 338 364 400 1.2 1.8 0.73% 61.3 B.g 0.0% s 1
B AT 78.2 1.24 109 130 145 168 191 228 269 326 352 391 1.4 1.6 0.732 61.8 Ts 0.05 2
45 II 73.4 2.36 108 129 146 172 19% 239 284 336 359 384 1.2 1.3 0.727 63.1 7.8 0.05 w5y
Average 78.2  1.53 104 124 140 167 189 233 275 332 357 389 1.2 1.9 0.731 62.1 8.5 ..0,056 8
; REGINA, SASK.
46 1 76.8 2.97 100 114 137 178 210 259 300 344 372 394 1.3 2.2 0.74 59.5 8.5 0.08 1
47 I 75.7 1.88 100 118 136 164 190 242 285 339 367 408 1.2 1.3 0.733 61.5 9.0 0.06 2(6)
Average 76.3 2.43 100 116 136 171 200 250 292 341 369 401 1.2 1.8 0.737 60.5 8.7 :0.07 2
a3 11 73.% 1.61 106 120 134 164 193 244 284 341 370 402 1.5 2.5 0.733 61.5 8.9 0.06 2(5)
49 1II 75.5 1.2% 104 123 140 165 188 226 266 324 351 385 1.2 1.8 0.732 61.8 T 500,06:
BOLW- 1T 73.6 1.45 106 122 137 166 19% 242 285 338 363 406 1.2° 2.3 0.732 61.8 9.0 0.04 3(25)
Average 73.8 1.43 105 122 137 165 192 237 278 334 361 398 1.3 2.2 0.732 61.8 B, 0,05 3
EDMONTON, ALTA.
51 I 77.%  3.9% 106 135 152 176 199 24k 289 352 376 406 1.2 ‘0.8 0.739 60.0 6.9 0,06 13 )
52 I 80.8 2.62 105 125 10 160 178 213 245 306 336 393 1.3 2.2 0.734% 61.3 7.5 0.07 11
Average 79.1 3.28 105 130 146 168 188 228 267 329 356 399 1.2 1.5 0.736 60.8 T2 =0.07 &
53011 7.4 1.96 112 134152 177 201 245 289 348 367 398 1.2 1.8 0.737 60.5 5.9 .04  1(12)
54 II 72.7 1.99 110 130 145 173 203 24k 291 351 373 400 1.2 1.6 0.740 59.7 5.9 0.05 1
g5 11 74.6 1.20 102120 135 160 187 236 280 336 356 381 1.2 1.8 0.733 61. 8.8 o0.01 2T
Average 73.2 1.72 108 128 144 170 197 242 287 345 365 393 1.2 1.7 0.737 60.5 6.9 0.03 A%
VANCOUVER, B.C.
1)
6 I 81.1 2.65 102 122 136 159 179 216 250 312 348 398 1.4 2.6 0.733 61.5 8.3 0.08 1(13
27 I 82.0 1.87 106 120 133 155 176 223 265 326 356 386 1.3 1.2 0.735 61.0 8.4 0.03 2
Average 81.6 2.26 104 121 134 157 177 219 257 319 352 392 1.3 1.9 0.734% 61.3 8.3 0.06 2
g s 76.3 2.12 105 128 148 178 209 246 279 326 351 384 1.3 2.2 0.741 59.5 8. 0.10
29 K 77.1 1.92 - 103 123 139 165 190 232 268 323 354 390 ‘1.4 1.6 0.733 61.5 9.4 0.08 %(ﬂ)
60 1 76.3 1.65 101 124 132 172 200 248 290 358 384 401 1.2 1.8 0.744 58.7 Tl Dl :
By 1Y 76.5 3.02 102 131 150 182 207 245 284 327 349 384 1.2 1.8 0.74 59.2 8.5 0.08
Average 76.6 2.18 103 126 145 174 201 243 280 333 359 390 1.3 1.8 0.740 59.7 8.5 0.09 2

%7 Millilitres per Imperial gallon.
_/ Milligrams per 100 millilitres. The number of milligrams of oil, if present, is shown in brackets.













FAHRENHETIT

DEGRERE S,

YEAR-SUMMER

1937--38--39-;40--u1--ue--ua--nu--us--us--u7--ue
DISTILLATION RANGE

410
400
390
380
370
360
350
340
330
320
310
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
130
120
110
100
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B \

YEAR-SUMMER

X

1937--38--39--80--41--82- 4344 __45__46__47__48

\

KNOCK RATING

End Point

80

79
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76

90% Evaporated

75
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70% Evaporated

MOTOR OCTANE NUMBER

69

\

n \

T \
\
\

68

\

67

50% Evaporated

REID VAPOUR PRESSURE

11.0

10.0

9.0 7

A

POUNDS

8.0 -

5

7.0

20% Evaporated

SULPHUR CONTENT

0.08

10% Evaporated

0.07

0.06

%, BY WEIGHT

0.05

1937--38--39--40--81- 42234445 464748

|Ixxit'.i.al 'Boiling Point
1 L 1 A

1937--38--39--40--#1--&2--#3--#4--45--#6--47--43

GROUP II GASOLINE

FIGURE II - COMPARISON OF GASOLINE CHARACTERISTICS FROM SUMMER
- 0" P AVIERIOTICS FROM SUMMER

SURVEYS OF 1937 THROUGH 1948

NOTE: No Survey was made in 1940 and 19%3 for Group II.




