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PROCESS OF IMPROVING MOTOR FUEL

" Ward E. Kuentzel, Whiting, Ind., Theodore A.
Geissman, Minneapolis, Minn., and Howard R.
Batchelder, Hammond, Ind., assignors to Stand-
ard Qil Company, Chicago, 1L, a corporation of

“Indiana

Application March 25, 1936, Serial No, 70,302

10 Claims,

‘This invention relates to a process for treating
Internal combustion motor fuel to improve the
anti-knock properties thereof and pertains more
particularly to a process for improving the anti-

5 knock properties of motor fuel In the presence
of a special catalyst. :

One of the principal objects of our invention
is to provide a process for improving the anti-
knock properties of motor fuel wherein the im-

10 provement may be effected with minimum loss in

+ ¥leld and with a minimum formation of by-
products unsuitable for motor fuel.

A further object of our invention is to provide
a catalytic process for improving the anti-knock

15 properties of motor fuel which is more flexible
in operation and which enables g selected treat-
ment of separate fractions of the motor fuel. A
further object of our invention is to provide an
Improved catalyst for effecting the improvement

0 in the anti-knock properties of the motor fuel,

It has heretofore been proposed to subject hy-
drocarbons within the gasoline boiling range or a
fraction containing principally hydrocarbons
within the gasoline boiling range to treatment in

5 the presence of a catalyst to improve the anti-
knock properties thereof. We have found that
greater benefits may be obtained if the hydro-
carbons are treated in the presence of a catalyst
hereinafter described.

0 In accordance with our invention the hydro-
carbons to be treated, which may comprise
straight-run or cracked gasoline, heavy naph-
tha or a fraction consisting principally of 2850~
line constituents, are first heated to a tempera-

3 ture range, for example, from 850° to 950° F., gnd
thereafter passed in contact with a.catalyst com-
posed of a relatively large percentage of an oxide
taken from the eighth group of the periodic table
admixed with g relatively smaller bercentage of

) an oxlde from the third group such as aluminum
and boron oxide, for example, and preferably in-
cluding a small percentage of sodium or potassi~
um oxide.

The catalyst above specified is preferably in
the form of a gel and may be made by precipi-
tating and drying the hydroxides of the metal
constituents. For example, ferric and aluminum
hydroxides are first precipitated from dilute so-
lutions of iron and aluminum salts, preferably
nitrates, with ammonia or potassium hydroxide
at a temperature of about 60° C. The hydroxides
are then admixed, the proportion ranging from
85 to 97 per cent ferrice hydroxide and from 2 to
14 per cent aluminum hydroxide, preferably 94
per cent of ferric hydroxide to 5 per cent alumi-

(CL, 196—52)

num hydroxide, and the mixture then washed
and filltered. The residue is then kneaded to
remove as much water as possible and a small
amount, preferably about 1 per cent, of potassium
hydroxide added to the mixture during the
kneading operation. The catalyst may be then
dried first at about 100° C. and finally at about
150° C. i )

"The invention will be better explained with ref-
erence to the accompanying drawing which is a
schematic illustration of an apparatus suitable
for carrying the invention Into effect.

Referring to the drawing, the reference char-
acter 10 designates a charging line through which
the stock to be treated is passed by means of
pump I to a heating zone which may be in the
form of a furnace 12. The oil, during its pas-
sage through the heating zone, is heated to a
temperature in excess of 850° F. and preferably
to a temperature range from 850° F. to 950° F,
As before mentioned, the original oil may be
gasoline, heavy naphtha, or a fraction consist-
ing principally of gasoline constituents. The oil,
after being heated to the desired temperature
within the heating furnace 12, is passed through
transfer line {3 .into the bottom of reaction
chamber 14 in which is positioned a bed of cata-
Iytic material (5 of the character hereinbefore
described. Vapors formed as a result of the
heating of the oil in furnace 12 pass upwardly
through the bed of catalytic material and are
subjected to treatment - for improving the anti-
knock properties thereof. Any unvaporized resi-
due resulting from the heating operation or the
treating operation is withdrawn from the bottom
of the reaction chamber {4 through line 26. The
reaction products thereafter pass, overhead
through line 15’ to g fractionating tower 1§
wherein constituents boiling above those desired
in the final distillate are condensed. Condensate
formed in the tower is withdrawn therefrom
through line 17 and may be withdrawn from the
system through line I8 or returned to the heating
furnace 12 through lines 19, 10 and pump (1.

Vapors remaining uncondensed in tower 15
bass overhead through line 21 to condenser 22,
wherein the desired distillate condenses, and
thence to a receiving tank 23 wherein the dis-
tillate separates from fixed gases. Fixed gases
may be withdrawn from receiving drum 23
through line 24 and the distillate withdrawn
through line 25 to a stabilizer not shown.

While, for simplicity, we have shown but one
reaction chamber 14, containing the catalytic
material before described, it will be understood
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that & plurality may be provided, connected in
series or in parallel and operated simultaneously
or alternately as desired. Moreover, in lieu of
a catalytic chamber the catalytic material may
be positioned within the tubes located in the fur-
nace 12 in which case the products from the
heating coil may pass directly through lines 13
and 26 to. the fractionating tower 18 without
passing through a
understood that the reaction chamber will be
lagged to prevent radiation losses and maintain
the desired reaction temperature within the
chamver., - '

As a guide in carrying out the invention to the
best advantage the following example will be
helpful, it being understood that the invention
1s not limited to the specific example given.

A heavy naphtha fraction having an initial
bolling point of 150° F., an end point of 415° F.,
an average boiling point of 321° F, and 90 per
cent off at 374° F. and having an octane rating of
37 as determined by the Research Method, was
passed through & bed of catalytic material con-
sisting of 94 per cent iron oxide, 5 per cent
aluminum oxide and about 1 per cent potassium
oxide, while at a temperature of 930° ¥. The
average time of contact of the vapors with the
catalytic material was 1.8 seconds. The reaction
products were thereafter fractionated to form a
394° F. end point product which was found to
have an octane number of 50 as compared to the
original 37 of the fresh feed. Under the time and
temperature conditions of operation no material
improvement in the octane rating of the product
would be expected in the absence of the catalyst.

Having described the preferred embodiment of-

the invention it will be understood that it em-
braces such other modifications and variation as

_come within the spirit and scope thereof and

that it s not our intention to limit the invention
except as necessary to distinguish from prior art.

We claim:

‘1. A method of improving the anti-knock prop-
erties of internal combustion motor fuel which
comprises passing a hydrocarbon motor fuel
through and in contact with a bed of catalytic
material formed by admixing 94 parts of ferric
hydroxide, 5 parts of aluminum hydroxide and
1 part of potassium oxide and drying at a tem-
perature of about 150° C., maintaining sald fuel

~ during its passage through said bed at a tem-
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perature above 850° F., cooling the treated prod-
ucts and separating therefrom a liquid motor fuel
having higher anti-knock properties. than the
initial feed stock.

2. A method of improving the anti-knock prop-
erties of internal combustion motor fuel which
comprises passing & hydrocarbon motor fuel prod-
uct through and in contact with a bed of catalytic
material formed by admixing 94 parts of ferric
hydroxide, 5
1 part of potassium oxide and drying at a tem-
perature of about 150° C., maintaining said fuel
during its passage through sald bed at a tempera-
ture ranging from about 900° F. to about 950° F.,

.cooling the treated products and separating

therefrom a liquid motor fuel having higher
anti-knock properties than the initial feed stock.

3. A method of improving the anti-knock prop-
erties of internal combustion motor fuel which
comprises passing a hydrocarbon motor fuel
product through and in contact with a bed of
catalytic material formed by admixing 94 parts
of ferric hydroxide, 5 parts of aluminum hydrox-
ide and 1 part of potassium oxide and drying at

" tem

. erties of a hydrocarbon
chamber 14, It will also be -

parts of aluminum hydroxide and .

9,120,148

o temperature of about 150° C., maintaining sald
meldm'lnsltspamcethrouzhsaidbedlts
of about 930° P, cooling the treated
products and separating therefrom a liquid motor
fuel having higher anti-knock properties than
the initial feed stock.

4. A method of improving the anti-knock prop-
fraction consisting prin-
cipally of gasoline constituents which comprises
contacting the hydrocarbon fraction with a
catalytic material formed by admixing 85 to 97%
of ferric hydroxide,
hydroxide and about 1% of potassium hydroxide
and drying the admixture at & temperature of
about 150° C., maintaining said hydrocarbon frac-
tion in contact with said catalyst for a few sec-
onds while at a temperature within the range of
about 850-850° F., cooling the treated products
and separating therefrom a liquid motor fuel hav-
ing higher anti-knock properties than the
charged fraction of hydrocarbons. .

5. A method of improving the anti-knock prop-
erties of a hydrocarbon fraction consisting prin-
cipally of gasoline constituents which comprises
passing the hydrocarbon fraction through and in
contact with a bed of catalytic material contain-
ing about 94 parts of iron oxide, about 5 parts of
aluminium oxide and about 1 part of an alkall
metal oxide, maintaining said hydrocarbon frac-
tion in contact with said catalyst for a few sec-
onds while at a temperature within the range of
about 850-950° F., cooling the treated products
and separating therefrom & liquid motor fuel
product having higher anti-knock properties than
the charged fraction of hydrocarbons.

6. A method of improving the anti-knock prop-
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14 to 2% of aluminium -
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erties of a hydrocarbon fraction consisting prin- .

cipally of gasoline constituents which comprises
contacting the hydrocarbon fraction with & cata-
Iytic gel containing about 94 parts of iron oxide,
about 5 parts of aluminium oxide and about 1 part
of potassium oxide, maintaining said hydrocarbon
fraction in contact with said catalyst for a short
interval of time while at a temperature within
the range of about 850-950° F',, cooling the treated
products and separating therefrom a liquid motor
fuel having higher anti-knock properties than
the charged fraction of hydrocarbons.

7. A method of improving the anti-knock prop-
erties of a hydrocarbon fraction consisting prin-
cipally of gasoline constituents which' comprises
contacting the hydrocarbon fraction with a cata-
1ytic material consisting of an oxide of & metal
selected from the group consisting of iron, nickeél
and cobalt, admixed with a small amount of an
oxide selected from the group consisting of alu-
minium oxide and boron oxide, and further ad-
mixed with a very small amount of an oxide
selected from the group consisting of sodium oxide
and potassium oxide, maintaining said hydrocar-
bon fraction in contact with said catalyst for a
short period of time while at a temperature with-
in the range of about 850-950° F. cooling the
treated products and separating therefrom a lig-
uid motor fuel having higher anti-knock prop-
erties than the charged fraction of hydrocarbons.

8. A method of improving the anti-knock prop-
erties of a hydrocarbon fraction consisting prin-
cipally of gasoline constituents which comprises

passing the hydrocarbon fraction through and in

contact with a bed of catalytic material contain-
ing about 94 parts of iron oxide, about 5 parts of
aluminum oxide and about 1 part of an alkali
metal oxide, maintaining said hydrocarbon frac-
tion in contact with said catalyst for a few sec-
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onds while at a temperature within the range of
about 850-950° F,, passing the treated hydrocar-,
bon fraction into g fractionating zone, withdraw-
ing uncondensed vapors from the top part of said
fractionating zone, withdrawing condensed prod-
ucts from the bottom part of said fractionating
Zone and recyeling a part of them for further
contact with the catalytic material.

8. The method of improving the anti-knock
Properties of a hydrocarbon fraction consisting
principally of gasoline constituents which com-
prises contacting the hydrocarbon fraction with

-& catalytic material formed by mixing 85 to 979
aluminum hy- .

of ferrie hydroxide, 14 to 29 of
droxide and about 1% of potassivun hydroxide and
drying the admixture at g temperature of about
150° ©., ‘maintaining said hydrocarbon fraction
In contact with said catalyst for a short Interval
of Hime while at g tempersture within the range of
850-950° ., cooling the treated products and
separating therefrom g liguid motor fuel having
higher anti-knock properties than the charged
fraction of hydroecarbons,

3

10 A methtod of Improving the anti-knock
properties of a hydrocarbon fraction consisting
principally of gasoline constituents which com-
prises contacting the hydrocarbon fraction with a
catalytic material formed by mixing 85 to 979
of an hydroxide selected from the group consist-

ing of ferric hydroxide, nickel hydroxide and

cobalt hydroxide, 14 to 29, of aluminum hydroxide,
and about 1% of an hydrozide selected from the
group consisting of sodium hydroxide and potas-
slum hydroxide and drying the admixture at an
elevated temperature sufficient to convert sub-
stantially all of the hydroxides into oxides, main-
taining said hydrocarbon fraction in contact with
said catalyst for s short Interval of time while
2t a temperature within the range of 850-950° P,
cooling the treated products end separating there-
from & lquid motor fuel having higher anti-knock
broperties than the charged fraction of hydrq-

carbons, ’
WARD E. KUENTZEL,
THEODORE A. GEISSMAN.
HOWARD R. BATCHELDER.
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