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GASOLINE FUEL

This application is a continuation of application Ser. No.
081077,243, filed Jun. 14, 1993 now abandoned which is a
division of application Ser. No. 07628,488, filed Dec. 13,
1990 now U.S. Pat. No. 5288,393.

The present invention relates to fuels, particularly gaso-
line fuels, and combustion methods therefor, and methods
for preparing gasoline fuels which, upon combustion, mini-
mize the release of CO, 
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the olefin content to below 5.0 vol. % (preferably to essen-
tially zero), by decreasing the 10% D-86 Distillation Point
to below 120” F. (49” C.), and/or by maintaining the Reid
Vapor pressure below 7.0 psi (0.48 atm).

The presently preferred specifications proposed for com-
mercial use for a gasoline produced in accordance with the
invention are: (1) Olefin Content of 0%; (2) Reid Vapor
Pressure of 7.5 psi (0.5 1 atm) maximum; and (3) 50% D-86
distillation point greater than 180” F. (82” C.) but no greater
than 205” F. (96” C.). However, other fuels falling within the
scope of the invention are also possible, for example, fuels
meeting the following criteria:

(1) a 50% D-86 distillation point no greater than 215” 

Point when combusted in the same automotive engine (or in
an equivalent number of automotive engines) operating for
the same time period in the same way.
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At present, most gasolines suitable for combustion in -continued

automotive spark-ignition engines conform to the require-
ments of ASTM D4814-89  specifications, which specifica-

in “F.)

tions are herein incorporated by reference in their entirety.
+0.0159  x (RVP in psi)

E q u a t i o n  6
� TrøTf
0.026  Tc 5.56�r�fþ
r56
 -0.1621  Tc 0  Tw (therefor) Tj
0  Tr 33.7504 0  TD 0.0485  Tc 4.4394  Tw ( set forth in the following) Tj
ET
BT
282.75 671.25  TD
/F1 6.75  Tf
0.1871  Tc -0.3746  Tw (HC ) Tj
ET
q 
9.75 0 0 7.5 294.75 669 cm 
BI

/W 44

/H 27

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ������������������������8�����0�����p�€�†�p�ýÿÏÀp�ùÿÿàà8pððàà8```à`8``àà`8``àà`<```àp�à``àp�À``àp��``àp��```0<�ððà8?ñùùð�?øyñð�0�����0�����p�����p�����?ð�����à���

EI

Q 
BT
0.75 0 0 1 294.75 671.25  Tm
3  Tr -0.2914  Tc 0  Tw ((gm) Tj
0  Tr ET
BT
304.5 671.25  TD
0.1193  Tc 0.4432  Tw ( per mile) =) Tj
52.5 0  TD 0.1444  Tc -0.3319  Tw (0.00245 x (Vol. ) Tj
ET
q 
4.5 0 0 6 402.75 670.5 cm 
BI

/W 21

/H 21

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��€�ÿ�<ÿ�8��p��`��àœ�à˜�á1S


Q 
BT
0.75 0 0 1 63.75 562.5  Tm
3  Tr -0.1879  Tc 0  Tw (Dist.) Tj
0  Tr ET
BT
75.75 562.5  TD
0.1257  Tc 0.4368  Tw ( 50% ) Tj
ET
q 
11.25 0 0 6 94.5 561.75 cm 
BI

/W 50

/H 25

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��•ÿà���=Çÿð���0ÃÀ0��� aÀ0��8 AÀ���00ÁÀ���p9ÁÀ��€p�•ÀÀ�€à��ÀÀ�€à��ßÀ�Àà��ÿÀ�Àà��ÀÀ�Àà��ÀÀ�Àà��À��Àà��À��€à��À��À`��À��Àp��À��€p��à��€0��ð��€8��������������������������������8�

EI

Q 
BT
0.75 0 0 1 94.5 562.5  Tm
3  Tr 0.0134  Tc 0  Tw ((“F.)) Tj
0  Tr ET
BT
105.75 562.5  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
24 0 0 5.25 108.75 562.5 cm 
BI

/W 105

/H 21

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ���p�������������ð�������������ð�����������������������������������������������������€� ����€€ ���•çááÿÀ�ÿïà••Ï�ÿÿóáÿà�ÿÿðçÇÏ�øxpàðà�øøqÁÃÌ�pppààà�ðpqÁÁø�0ppà`à�`pp�Àø�0p0à`à�`pp�Àp�000ààãø`p`qÀp�pppààãø``páÀx�0p0ààà�`paÁÁø�p0pà`à�``a€Áœ�pp0ààà�`pq•Ã��xxxðáà�ððqÇÃ��üüýùóð�ùùûÿÿ�€ø¼Kñóð�ùýùùý�€

EI

Q 
BT
108.75 562.5  TD
3  Tr -0.0535  Tc 0  Tw (min-max) Tj
0  Tr ET
q 
22.5 0 0 5.25 143.25 563.25 cm 
BI

/W 97

/H 22

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ����ð�����Àø�|�ÿƒü��?À?Áü�ü�ÿ‡���•à•ÃŽ�<������ààa�‡��������ÀàÀ����������À`À��€��������`ð��€��������áþ��€��������áÿ��€��������à�Ž�€��������À�Ž�€��������À�Ž�€��������€�Ž�€��8��ÿþ���Ž�€��8��?þ���Ž�€��8�������Ž�€��0�������‡����p����0��‡��<�p����xqƒ���•�à�œ��ÿóï�Ž�ÿ�à�ø��ÿãþ�ü���@������ ���

EI

Q 
BT
0.75 0 0 1 143.25 563.25  Tm
3  Tr -0.3568  Tc (170-250) Tj
0  Tr 48.9998 0  TD -0.375  Tc -0.1875  Tw (1 ) Tj
ET
q 
19.5 0 0 5.25 183 562.5 cm 
BI

/W 85

/H 21

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ?ð?€��ü�8�øÿø{À��þ�8�øðpáà��Ÿ�x�ðÀ0àà����ð��€pÀà����ø���aÀà����¸8��áÀp����8?€�áÀp����8?À�á€p����8�à�Ã€p����0�ð�Ã€p����0�p�ƒ€p����0�p�ƒÀ•ÿà808�0�ƒÀÿÿàp?þ�0�•Àà��à?þ�0��Àà��À�8�0��Àà��€€0�p��àÀ���€0�`��áÀ��ÿ€8xà��•€��ÿ€8•À���������?�

EI

Q 
BT
183 563.25  TD
3  Tr 0.2994  Tc 0  Tw (l&245) Tj
0  Tr ET
BT
0.75 0 0 1 214.5 563.25  Tm
0.6432  Tc (170-240) Tj
ET
q 
22.5 0 0 5.25 249.75 563.25 cm 
BI

/W 97

/H 22

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ����ð��������x�ÿ‡ø��?Àÿ�•€ø�ÿ‡���•á÷€ÿ€8������áãƒ•Ò��������Àã�•€��������Àà�•€�8�������à��À���������à��ø���������à��þ���������À?�~�8�������À•€��8��8����€�€��8�������€�À��8�8<�ÿü���€��8�8��•ü���À��8�0�������À��8�p�������€��8�p�������€��8�`����pq�†��|�à�<��ÿóÇ�œ�ÿ�à�ð��ÿóþ�ü�����€����ð�à�

EI

Q 
BT
0.75 0 0 1 249.75 563.25  Tm
3  Tr -0.3568  Tc (170-235) Tj
0  Tr ET
BT
272.25 563.25  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
22.5 0 0 5.25 287.25 563.25 cm 
BI

/W 96

/H 22

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ����À������@��ÿ�ø��•�ü�ø|�ÿ‡<��ÿÃþ�<|������çÇ����������•Æ����������•À�����������À�����������À�����������À�����������À<����������€þ�����8����€•�����8�����������<�ÿü�������8<�ÿü�������0�����������0�����������p����0 �����p����`p���<�`�<��ÿç†��ÿ�à�ø��ÿçü�ø��@�à����ø�ð

EI

Q 
BT
0.75 0 0 1 287.25 563.25  Tm
3  Tr -0.3544  Tc 0  Tw (17&230) Tj
0  Tr ET
q 
12.75 0 0 6 93 554.25 cm 
BI

/W 55

/H 25

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ����ü�€�?€•ü�À�pÁð<�`�`ÃÀ��00`Ã€��8p`Ç€���pqÇ����`?‡����à������à������à������à������à������à������à������à��€���à��À���à��À���`��øøð�p��ÿðð�0���€ð88�����0������p������à������€

EI

Q 
BT
0.75 0 0 1 93 555  Tm
3  Tr 0.0635  Tc ((“C.)) Tj
0  Tr ET
BT
105.75 555  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
24.75 0 0 6 108.75 554.25 cm 
BI

/W 106

/H 21

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ���`�������������ð�������������ð������������������������������������������������������������������•çðáÿÀ�ÿçà••Ï�ÿÿóñÿà�ÿÿð÷ÇÏ�øxpàðà�ðøñáÃÌ�p0p`àà�ppqÁÁØ�000``à�``p•Àð�000ààà�`pp�Àp�0p0à`ãø`ppqÀp�00p``ãø`ppáÀx�000``à�`pqÀÀø�000``à�`pq•Áœ�0pp`àà�`pq•Á��pxxðáà�ððñÇÃ��üüÿùûð�ùýûÿÿ�Àøü0ññp�øx¹ñþ�À

EI

Q 
BT
0.75 0 0 1 108.75 555  Tm
3  Tr -0.1247  Tc 0  Tw (min-maw) Tj
0  Tr 48.9998 0  TD 0.6462  Tc (77-121) Tj
49.9998 0  TD 0.7293  Tc 2.3401  Tw (77-l 18) Tj
45.9998 0  TD 0.6462  Tc 0  Tw (77-116) Tj
ET
BT
252 555  TD
0.3127  Tc 6.2498  Tw (77-113 77-l 10) Tj
-175.5 -7.5  TD 0.2109  Tc -0.0234  Tw (Dist. 90% ) Tj
ET
q 
11.25 0 0 6.75 108 546 cm 
BI

/W 50

/H 26

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��������?•ÿð8��9Ããð���0ÃÀ0��� Á€0��0 AÀ���p0Á€��€p?ÁÀ��€`�•À€�€à��ÀÀ�Àà��ÿÀ�Àà��ÇÀ�À`��€À�Àà��À€�Àà��À��Àà��€��Àà��€��À`��À��À`��À��€0��à��€0��ð���8�������������������������8������ �

EI

Q 
BT
0.75 0 0 1 108 547.5  Tm
3  Tr 0.0134  Tc 0  Tw ((“F.)) Tj
0  Tr ET
BT
119.25 547.5  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
12 0 0 4.5 120.75 546.75 cm 
BI

/W 51

/H 15

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID �áð?€��ÿÿð•ã÷Àü~xðáç€888ðàæ�088`à|�088�à<�088�à��8888à��888``>�088à`o�088ààÇ�888ààÃ€|||ÿûÃàüþüÿÿ‡à���� ��

EI

Q 
BT
120.75 547.5  TD
3  Tr -0.1245  Tc 0  Tw (max) Tj
0  Tr ET
BT
0.75 0 0 1 147 547.5  Tm
1.625  Tc (374) Tj
ET
q 
9.75 0 0 6 184.5 546.75 cm 
BI

/W 42

/H 21

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ������•Áÿà��ÿãÿà��Áã€À��€ã�À���à�À.��À�€f��€�€Æ��€�€Æ��À�•†��à�����à�����ð�����p���€�p��ÿÀ�`��ï€�`�����`����àÀ����ÿÀ8���ÿ�8���

EI

Q 
BT
0.75 0 0 1 184.5 547.5  Tm
3  Tr -0.375  Tc (314) Tj
0  Tr 44.9998 0  TD 1.625  Tc (365) Tj
ET
BT
253.5 547.5  TD
0.375  Tc 21.9375  Tw (365 365) Tj
ET
q 
12.75 0 0 6.75 105.75 537.75 cm 
BI

/W 55

/H 26

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��������?�•ü�€�s€øü�À�`Ãà<�p0`ÃÀ��0p`Ç€��8p`Ç€���`q‡����à?�����à������à������à������À������à������à������à������à��€���à��À���`��à�`�`��ÿøð�p��•àð�0����`8������p������`������À������€

EI

Q 
BT
0.75 0 0 1 105.75 539.25  Tm
3  Tr 0.0635  Tc 0  Tw ((“C.)) Tj
0  Tr ET
BT
118.5 539.25  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
12 0 0 4.5 120.75 538.5 cm 
BI

/W 51

/H 15

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID �áà�€��ÿ÷ð•ÇçÀÿÿøpáç€x<8ðàæ�888à`ü�888�àx�888�à8�8888`<�888p`<�888à`þ�888à`Ï�888ààÇ€|||ÿû‡Àüþüÿÿ‡à���xx�À

EI

Q 
BT
120.75 539.25  TD
3  Tr -0.1245  Tc 0  Tw (max) Tj
0  Tr ET
BT
0.75 0 0 1 147 539.25  Tm
0.625  Tc (190) Tj
49.9998 0  TD (190) Tj
45.9998 0  TD (185) Tj
ET
BT
253.5 539.25  TD
0.375  Tc 21.9375  Tw (185 185) Tj
-177 -8.25  TD 0.4212  Tc -0.2337  Tw (End Point ) Tj
ET
q 
11.25 0 0 6 108 530.25 cm 
BI

/W 50

/H 25

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��‡ÿà0��?•ÿð8��pÃÀp���`Á€0��0`Á€0��0`Á€���p1Á€��€`�•€€�€à�•€À�Àà��ÿÀ�Àà��ÿÀ�Àà��ÀÀ�Àà��€À�Àà��À��À`��À��Àà��À��À`��À��Àp��À��€p��à��€0��ð��€8�������������������������<������0�

EI


Q 
BT
0.75 0 0 1 108 531  Tm
3  Tr 0.0134  Tc 0  Tw ((“F.)) Tj
0  Tr ET
BT
119.25 531  TD
0  Tc -0.1875  Tw ( ) Tj
ET
q 
12 0 0 4.5 120.75 530.25 cm 
BI

/W 51

/H 15

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ��@����ÿóð?Çç€ÿÿøóãç€|88ààæ�088à`ì�088�àx�088�à8�8888`<�888p`<�888à`~�888à`Î�088àáÇ�xx|ûû‡Àüþüÿÿ‡à���xx�À

EI

Q 
BT
120.75 531  TD
3  Tr -0.1245  Tc 0  Tw (max) Tj
0  Tr ET
BT
0.75 0 0 1 147 531.75  Tm
0.625  Tc (437) Tj
48.9998 0  TD 1.625  Tc (437) Tj
45.9998 0  TD (437) Tj
ET
BT
253.5 531.75  TD
0.375  Tc 21.9375  Tw (437 437) Tj
ET
q 
12.75 0 0 6 105.75 522.75 cm 
BI

/W 55

/H 25

/BPC 1

/D [ 1 0 ] 

/CS /DeviceGray

ID ���•ü�€�{€ÿü�À�aÁà<�`0`ÃÀ��0p`Ç€��8p`Ç����`q‡����à?�����à������à������à������à������À������à������à������à��€���à��€���`��à���p��ü|p�0��ÿðp�8���Àp�������0������p������à������€

EI

Q 
BT
0.5 0 0 1 105.75 523.5  Tm
3  Tr -0.5238  Tc 0  Tw ((“CL)) Tj
0  Tr ET
BT
1195�9l� Ç8s
12 0 0 4.5.Ã8s�888p`<�e“F.)

-K, x (Vol. % 

+K,, x (D-86 Dist. 50% Point in 
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if all other properties are held essentially constant, that
reducing the Reid Vapor Pressure and the 50% D-86 distil-
lation point will decrease the emissions of CO, NOx, and
hydrocarbons. Likewise, decreases in these three pollutants
can be attained by decreasing the 50% D-86 Distillation ’
Point and decreasing the olefin content.

The above equations also lead to the following conclu-
sions (again as to the 1988 Oldsmobile Regency and similar
automobiles): 1 0

All other properties of a gasoline fuel being substantially
the same,

to follow, the most important of the foregoing factors are
Reid Vapor Pressure (for reducing NOx) and the 50% D-86
Distillation Point (for reducing CO and hydrocarbon emis-
sions). Of secondary importance in reducing NOx  are the
olefin content and the 10% D-86 Distillation Point, with the
former being of greater influence than the latter. The fol-
lowing Examples serve to further illustrate the inventive
concept and are not intended to be construed as limitations
on the invention, which is defined by the claims.

EXAMPLE 1
1. As the 50% D-86 Distillation Point is progressively

decreased, progressively greater reductions in CO and
hydrocarbons emissions will result; 1 5

2. As the olefin content is progressively decreased, pro-
gressively greater reductions in NOx  and hydrocarbons
emissions will result;

3. As the pa&in  content is progressively increased, 2.
progressively greater reductions in CO and NOx  emissions
will result;

4. As the Reid Vapor pressure is progressively decreased,
progressively greater reductions in NOx  emissions will
result;

A total of 22 different unleaded gasoline fuels was tested
in a 1988 Oldsmobile Regency 98 automobile equipped with
a 3800 cc V-6 engine. This automobile was selected because
it represented a high sales volume product with close to the
current state-of-the-art emission technology. The emission
system was closed loop control on the air to fuel ratio with
a three way catalyst system and adaptive learning capability.
The automobile had been previously driven for 38,000 miles
to stabilize the Octane Requirement Increase.

The properties of each of the 22 fuels are shown in theAR3951-812.30

AR3951-9 ,44.10

GASOLINE PROPERTIES

Olelins
Vol. PX&itlS

AR3951-10 4.50 19.6 75.90 0.0 94.4 84.8 127 195 3 1 0 9.70
AR3951-11 51.60 11.6 36.80 0.0 95.9 84.0 149 3 0 8 3 8 2 6.50
AR3951-12 28.80 0.6 55.70 14.9 92.9 85.7 128 2 1 0 271 9.55
AR3951-13 14.70 17.9 51.50 15.9 91.6 82.2 127 169 3 9 2 7.90
AR3951-14 11.60 12.9 75.50 0.0 90.7 82.8 107 193 4 1 6 9.20
AR3951-15 9.50 0.0 90.50 0.0 88.6 85.1 158 2 0 7 329 6.25
U L R G 58.30 0.4 30.40 10.9 107.0 95.7 160 2 1 8 2 2 9 5.35
G3297-PI 40.90 1 1 . 1 48.00 0.0 96.4 85.2 120 2 1 4 3 3 9 8.20
Al0 1111 19.50 4.1 76.40 0.0 90.6 84.4 123 196 2 8 2 8.80
Al0 2222 48.30 21.0 15.40 15.3 99.0 86.1 125 221 356 8.80
Al0 A V E 30.70 9.5 59.80 0.0 92.2 82.7 1 1 2 2 1 8 3 1 5 8.70
ARC0 EC-1 20.70 10.8 61.40 7.1 92.8 84.0 125 198 8270

47.8 62.7 395 2 4 8

AR3951-1  through AR3951-15)  were run, in
random order, and all more than once. However, every fifth
run was conducted with fuel G3297-PJ  as a control to
evaluate systematic error. Each fuel was tested in accordance
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will be noted that the 1.5 test fuels were purposely blended of pollutants (in grams per mile) emitted as a function of the
to provide widely different values for the ten properties properties of the fuel combusted in the 1988 Regency
shown in Table 2. The emissions data derived from com- vehicle.
busting the 15 different test fuels were then analyzed by
computer program using the SAS system commercially 5

After developing the foregoing equation, the other fuels
shown in Table 2 were tested, most in multiple runs, and

available from SAS Institute Inc. In this program, the results again with the G3297-PJ  fuel being used in every fifth run.
of the runs with the 1.5 different fuels were regressed against These fuels were tested for the purpose of checking the
each of the 10 variables shown in Table 2, as well as against accuracy of the foregoing equations in forecasting emissions
all possible combinations thereof, searching for an equation lo for new fuel, i.e., they were used as “check fuels.”
for each of the three pollutants of interest 

AR3951-6 1.637
AR3951-7 2.335
AR3951-8 1.374
AR395 1-9 2.068

0.196
0.186
0.264
0.252
N.D.
0.280
0.232
0.257
0.286
0.307
0.273
0.278
0.311
0.271
0.190
0.200
0.255
0.273
0.254
0.288
0.263
0.200
0.200

0.100
0.094
0.145

1.593
1.638
2.226
2.458
1.938
1.664
2.238
1.687
2.182
1.611
3.089
1.867
1.678
1.731
1.628
2.096
1.737

0.203
0.201
0.271
0.235
0.218
0.293
0.233
0.278

0.131
0.127
0.179
0.194
0.146
0.133
0.147
0.135
0.177
0.162
0.264
0.134

2
3
4 0.193

0.157
0.1436

7 0.166
0.118
0.165
0.134
0.268
0.154
0.159

8
9 0.281

0.3181 0 AR3951-10 1.357
1 1 AR3951-11 3.752 0.269

0.233
0.295
0.259
0.183
0.208
0.259
0.262
0.262
0.262
0.262
0.203
0.203

1 2
1 3
1 4

AR3951-12
AR3951-13
AR3951-14
AR3951-15
U L R G
AR3951-14
G3297-PJ
G3297-PJ
G3297-PJ
G3297-PJ
AR3951-1
AR3951.1

1.738
2.275
1.959
1.654
1.901
1.708
2.261

0.133
0.1480.147

0.1141 5
1 6
1 7
1 8
1 9
2 0
2 1
2 2
2 3

0.133
0.127
0.148
O.lfxl
0.160
0.160
0.160

0.142
0.156
0.187
0.167
0.160
0.180
0.137
0.135

2.059
2.059
2.059
2.059
1.593
1.593

1.784
1.975
2.265
1.269
1.535

0.131
0.131

Calculated Calculated Calculated
FrP  co FTP  NOx FTP  HC c o NOx H C

Emissions Emissions Emissions Emissions Emissions Emissions

2 6  AR3951-4
2 7  AR3951-5
2 8  AR3951-6
2 9  AR3951.7
3 0  AR3951-8
3 1  AR3951-9
3 2  AR3951-11

2 4  AR3951.2 1.253
2 5  AR3951-3 1.692

2.835
1.764
1.338
2.059
1.633
1.952
3.443

0.163
0.244
0.274
0.250

0.133
0.148
0.235
0.159
0.115
0.146
0.140
0.157

1.638 0.201 0.127
2.226 0.271 0.179
2.458 0.235 0.194

2.238

1.938

1.687
2.182

1.664
0.233

0.218

0.147
0.278

0.146

0.135

0.293

0.281

0.133

0.177
0.269 0.264
0.233 0.134
0.295 0.133
0.259 0.148

0.268
0.223
0.271
0.281
0.237
0.266
0.320
0.284
0.263
0.240
0.278
0.286
0.252



1 1
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When the data of Examples 2 and 3 are analyzed as shown
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the invention are best taken advantage of when a large
number of automobiles operating with spark induced inter-
nal combustion engines requiring a gasoline fuel are pow-
ered with the fuel of the invention. In fact, the benefits of the
invention increase directly with the number of automobiles
which employ the fuel. Therefore, in one embodiment of the
invention, on a given day, and preferably on a daily basis
over a period of at least one month, at least 1,000 and more
preferably at least 10,000 automobiles are provided with a
fuel composition of the invention-and even more prefer-
ably it is desired that the lOOO+  or lO,OOO+  automobiles be
provided with such fuel in a highly congested area, e.g.,
within the limits of a city or county encompassing a popu-
lation of 500,000 or more people. Most advantageously, the
amount of fuel dispensed into automobile fuel tanks within
the city or county should be sufficient to effect a noticeable
decrease in the amount of one or more of NOx, CO, and
hydrocarbons in the air. At the present time, it is believed
that, if as little as 10% of the gasoline fuel supplied to
automobiles within a given city or county were a composi-
tion of the invention, a decrease in the pollution caused by
one or more of these components would be obtained (assum-
ing no significant increase in the automobile trtic  within
said city or county). Higher percentages, e.g., at least 

90%,  of the
gasoline fuel were supplied on a given day from gasoline
service stations within a given geographical area, e.g., a
invention would best be taken advantage of if all thegasoline fuel produced in a refinery were a composition ofthe invention, good results can be obtained if a significant
fraction thereof-e.g., at least 

IO%,  were a fuel composition
of the invention. In commercial practice, it is contemplated
that usual procedures will result in at least 25%,  often at least
50%,  and sometimes at least 75% of the daily refinery output
being a fuel composition of the invention. Such output
would then be delivered to gasoline service stations for
introduction into automobiles, with, again, the greatest sig-
nificant advantage being if all the gasoline service stations
so supplied-or some significant por�À��ñ‡Œ���à�8àuc2l•icant advantage beings 0 0 1 2Ïÿ81 2Ïÿ8m6�� lD -0.0937  TTj
ET¿€ø•<s21.5628 0  TD -0.0199Sm-d��d��d��d�vccccc�W 75

/H 31p87sv
•75 3•sv
•75 3•sv
•75 3•sv
ereof-e.g.,ðtaþ,€ÎTD -0.s�901>�93•sv
•••••••••Tj
0  Àsv
•i�y��ld Tc 0ü��À`����à†��ü@��À�Àc������ø�ÀG��ÿ�ü��ñÀÆ��•ƒÁÎ�ñÀÆ���•ÃŒ�€g�~��Áÿ��pÿ�p��Àþ�ðpÿ�p��À80à@����ã•€q�ð0�ð0�ð0sÀ•€��À�ð0ãÀ•€����À���À�����À�Ã�€���€�€���€�����€�‡ƒ���������ƒÀ��ÿ�þ���çÀ�ÿþ�ü���ÿ���ü�ð�����ÏÀ��`���������`���������`���������À���������0

EI

Q 
BT
0.8 0 05628 0 9 568.5  Tm
3  Tr -0.4679  Tc 0  Tw (25%,) Tj
0  Tj
ET312 5580 9 568.D
TD -330345  Tc36.2117  Tmo( wpilyerab da in at least ) Tj
ET
q 
17.25 •<s214
0 28 0  TD -0.0199Sm-4��d��d��d�vccccc�W 75

/H 31p87sv
•75 3•sv
•75 3•sv��|�������þ�þà!Àà€�àp�Ç�?ãÀÀ�ÿð�ƒ€xÿÀàx à��Àð���à����ÁàA��à����áÀÃ���<���ãÀÇ�qÀcÀ��ãÀ��ñÀ?ð����Î�ñÀ•ø��ã��þ�•�ü��ã�œ�ñÀÆ���óƒ�<ñÀÎ���ñÇ8ÿ�Àc���áþ1ã��qÀÀ�àüsÁ��qÀÀ����•��qÀÀ���ç•��qÀÀ�à�Ï���qÀÀ�à�‡���qÀÀ�p�Ž���qÀ��à����ÀG���À����Àð8��€�����pø�‡€����Àÿà�ÿ���ø�À?À���0�À�����À���������À���������À���������À��������À����������€

EI

Q 
BT
0.8 0 0
0 28 0 9 568.5  Tm
3  Tr -0.4679  Tc 0  Tw (50%,) Tj
0  Tr ET
27.580 9 568.D
TD 37.0461  T46293611  Tw ( mo lepilyer sig-)-144advan
0 -10.5  TD-0.0461  T45393611  ab da in at least 
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ether as an additive for reducing CO emissions. The present
invention, however, requires no methyl tertiary butyl ether to
be present. Thus, while the invention in its broadest embodi-
ment encompasses fuels with additives that may aid in
reducing such emissions, the advantages of the invention
can be obtained without the necessity, for example, of a
refinery having to deliberately change its practices to pro-
vide for the continuous blending of an emission-reducing
additive into the fuel.

The invention, of course, as described hereinbefore, offers
significant reductions in NOx, CO, and hydrocarbon ernis-
sions. Present indications are that, on a side-by-side basis,
preferred fuels of the present invention offer at least a IO%,
usually at least a 

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5 5

6 0

6 5

2 0
unburned hydrocarbons as compared to combusting fuel
A/O AVE in said engine, the method comprising:

(1) introducing into the engine an unleaded gasoline,
suitable for combustion in an automotive engine, hav-
ing the following properties:
(a) a Reid Vapor Pressure less than 7.5 psi;
(b) a 10% D-86 distillation point no greater than 158”

(c: 50% D-86 distillation point less than 203” F.;
(d) a 90% D-86 distillation point less than 300” F.;
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volume percent and a paraftin  content greater than 68 27. A method as defined in claim 25 wherein the unleaded
volume percent .

14. A method as defined in claim 13 wherein the unleaded
gasoline has a 90% D-86 distillation point less than 300” F.
and an olefin content less than 6 volume percent.

gasoline has a Reid Vapor Pressure less than 7.0 psi. 28. A method as defined in claim 27 wherein the unleaded
15. A method as defined in claim 14 wherein the unleaded 5 gasoline has an octane value of at least 92.

gasoline has a 10% D-86 distillation point less than 140” F. 29. A method as defined in claim 27 wherein the unleaded
16. A method as defined in claim 1, 2, 3, 4, or 5 wherein gasoline has a Reid Vapor pressure less than 7.0 psi.

the unleaded gasoline has an olefin content less than 6 30. A method as defined in claim 29 wherein the unleaded
volume percent, a paraffin content greater than 70 volume gasoline has a 10% D-86 distillation point less than 140” F.
percent and a 10% D-86 distillation point less than 140” F. 10 31. A method as defined in claim 30 wherein the unleaded

17. A method as defined in claim 16 wherein the unleaded gasoline has an octane value of at least 92.
gasoline has a Reid Vapor Pressure less than 7.0 psi. 32. A method as defined in claim 31 wherein the unleaded

18. A method as defined in claim 1, 2, 3, 4, 5, 6, 7, 8, 9, gasoline has a paraBin  content greater than 75 volume
10, or 11 wherein the unleaded gasoline has an octane value percent.
of at least 92. 1 5 33. A method as defined in claim 1, 2, 3, 4, 5, 6, 7, 8, 9,

19. A method as defined in claim 1, 2, 3, 4, 5, or 11 10, or 11 wherein the unleaded gasoline has a Reid Vapor
wherein the unleaded gasoline contains one or more oxy- Pressure less than 7.0 psi.
genates. 34. A method as defined in claim 

gasoline has a 90% D-86 distillation point less than 300” F.
10% D-86 distillation point less than 140” F. 38. A method as defined in claim 37 wherein the unleaded

24. A method as defined in claim 23 wherein the unleaded gasoline has a pa&in  content greater than 75 volume
gasoline contains an octane value of at least 92. percent, a 10% D-86 distillation point less than 140” F., and

25. A method as defined in claim 6,8,9,  or 11 wherein the 30 a Reid Vapor Pressure less than 7.0 psi.
unleaded gasoline contains one or more oxygenates in a total 39. A method as defined in claim 38 wherein the unleaded
oxygen concentration no greater than the equivalent pro- gasoline has an octane value of at least 92.
vided by about 14.9 volume percent methyl tertiary butyl 40. A method as defined in claim 34 wherein the  unleaded
ether. gasoline has an octane value of at least 92.

26. A method as defined in claim 25 wherein the unleaded 35

gasoline has an octane value of at least 92. * * * * *
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