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ABSTRACT OF THE DISCLOSURE 

A normally gaseous ole?n, and particularly butene-l, is 
charged with the hydrocarbon oil feed to a catalytic crack 
ing operation to increase the yield of unsaturates there 
from for higher quality alkylate production. 

BACKGROUND OF THE INVENTION 

This invention relates to the catalytic conversion of 
hydrocarbons of relatively high molecular weight into hy 
drocarbon products of lower boiling molecular weight 
and boiling range. In accordance with a further aspect, 
this invention relates to the introduction and admixing 
with a hydrocarbon oil charged to a catalytic cracking 
operation an octane improving amount of a normally 
gaseous ole?n prior to contact with hot catalyst. In accord 
ance with a still further aspect, this invention relates to 
admixing a high purity butene-l stream with a hydro 
carbon oil feed charged to a catalytic cracking zone using 
a silica-alumina catalyst to maximize butene-Z production 
for production of high octane alkylate and with a mini 
mum loss of butenes to cracking or hydrogen. 

Catalytic cracking processes of many types are well 
known in the art and have been widely practiced for a 
long time in the petroleum industry, particularly for the 
production of motor fuel range hydrocarbons from 
heavier hydrocarbon oils, mostly in the gas oil or higher 
boiling ranges. These processes normally employ such 
catalysts as various natural or treated clays, various com 
posites of silica gel with alumina, magnesia and/or boria, 
activated alumina, activated carbon, etc., at temperatures 
of about 700-1100° F., pressures ranging from subatmos 
pheric to several hundred atmospheres, and widely vary 
ing feed rates in ?xed bed, moving bed, ?uid catalyst, or 
a suspensoid operation, speci?c conditions depending upon 
the character of the feed and the products desired. 

There are continuing efforts by the petroleum industry 
to improve the product characteristics and properties so 
as to render various processes, and particularly catalytic 
cracking processes, more economical. For example, the 
industry is continually working to improve the octane 
value of the gasoline products produced. In the present 
state of development in which the country is looking for 
ways of reducing smog and other atmospheric pollutants, 
it appears that the elimination of much of the lead content 
of gasolines may be in the offering. The increase in octane 
number of gasoline produced which would require no, 
or only a small amount of, octane improvement chemicals 
(potential atmospheric contaminants) would be of con 
siderable advantage. 

In accordance with the invention, it has been found 
that the octane number of gasoline products produced 
from catalytic cracking operations can be substantially 
increased by introducing and admixing with the hydro 
carbon oil charged to the cracking process an octane im 
proving amount of a normally gaseous ole?n such as 
butene-l. ’ 

Accordingly, an object of this invention is to provide 
an improved process for the conversion of hydrocarbon 
oils to more valuable products such as gasolines. 
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2 
An object of this invention is to improve the octane 

quality of the gasolines produced from catalytic cracking 
operations. 
A further object of this invention is to provide a com 

mercially feasible method for improving catalytic crack 
ing operations to produce high quality gasoline products. 

Other aspects, objects, and the several advantages of 
the invention will be apparent to those skilled in the art 
upon further study of the speci?cation and the appended 
c aims. 

SUMMARY OF THE INVENTION 

In accordance with the invention, normally gaseous 
ole?ns and hydrocarbon feed oils are mixed and then 
charged to a catalytic cracking zone to maximize ole?n 
production for production of high octane alkylate with 
a minimum loss of ole?ns to cracking or hydrogenation. 

In accordance with one embodiment of the invention, 
a high purity butene-l and gas oil are admixed prior to 
contacting with the catalyst and then charged, together, 
to a catalytic cracking zone using silica-alumina catalyst 
to maximize butene-Z production for production of high 
octane alkylate with a minimum loss of butenes to crack 
ing or hydrogenation. 

It has been found that by mixing the light normally 
gaseous hydrocarbons with the hydrocarbon feed oil prior 
to contacting with the catalyst, the admixture prevents 
undue cracking of the gaseous feed and also results in 
a considerable increase in octane number, e.g., a four 
octane number increase, of the material when alkylated. 
The amount of normally gaseous ole?n, and especially 

butene-l, added to the hydrocarbon oil charged to the 
catalytic cracking zone will range from 0.1 to 18.0 weight 
percent "of the oil feed. The amount of butene-l, for 
example, admixed with the hydrocarbon oil feed will often 
range from 0.05 to 15.0 weight percent, particularly when 
a high purity butene stream is admixed with the hydro 
carbon oil charged to the catalytic cracking zone. 

The‘ catalytic cracking operation of the invention can 
be carried out at temperatures ranging from about 800° 
F. to about 1100° F., pressures of from about 0 to about 
100 p.s.i.g., and liquid feed rates of about 0.2 to 5.0 
volumes per volume of catalyst per hour. 

Conventional catalytic cracking feedstock such as par 
a?inic, naphthenic, or mixed base gas oils, or heavier hy 
drocarbon oils such as reduced crudes, topped crudes, or 
the like, can be used according to the invention for the 
production of high octane motor fuels. The invention is 
particularly applicable to hydrocarbon feed oils higher 
boiling than gasoline, which normally boil above about 
600° F. 

While all types of conventional cracking catalysts men 
tioned above can be employed, silica-alumina catalysts 
are preferred. Catalysts used in the process can comprise 
acid treated bentonite and synthetic silica-alumina cata 
lysts which are stable at high temperatures of the order 
of 1300° F. to 1600° F. and which are substantially free 
from alkali and alkaline earth metals. A satisfactory cata 
lyst is a synthetic silica-alumina catalyst containing about 
86.5 to 87.0 percent SiO2, and about 12.5 to 13.0 percent 
Al2O3. 
The process of the invention can be carried out in ?xed 

bed, moving bed, ?uid catalyst or suspensoid operation, 
as will be readily understood by those skilled in the art. 

EXAMPLE 

The process of the invention can be applied to the pro 
duction of motor fuels from gas oil range or higher boil 
ing conventional cracking feedstocks as follows. 
A gas oil boiling in the range of about 650 to 1200" F. 

is introduced into a ?uid catalytic cracking zone contain 
ing a silica-alumina catalyst maintained at a temperature 
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in the range of 890 to 950° F., preferably 900 to 920° F. 
at substantially atmospheric pressure. The catalyst to oil 
weight ratio is maintained within the range of about 1:1 
to 8:1 depending upon the conversion desired, normally 
about 4: 1. 
A high purity butene-l stream (85-95 percent butene 

1) is introduced into and admixed with the gas oil prior 
to introduction into the cracking zone. The butene-l 
stream is introduced into the gas oil feed stream at a rate 
of 10 to 200 cubic feet per barrel of gas oil feed. 
The product from the cracking operation charging the 

added butene-l is distilled into a gaseous fraction, a gaso 
line out and a bottoms cut comprising unconverted gas 
oil. A portion of the gas oil stream recovered can be re 
cycled to the catalytic cracking operation. A butylenes 
fraction recovered from the gaseous fraction can be subse 
quently alkylated to produce an alkylate product having 
a Research Octane Number with 3 cc. TEL of 107.5. 

Similarly, the butylenes fraction recovered from the 
gaseous fraction obtained from a catalytic cracking oper 
ation not utilizing butene-l introduced into the gas oil 
feed stream, but having the same quantity of butene-l 
added to the butylenes fraction recovered from the cata 
lytic cracking operation, is charged to alkylation, the pro 
duced alkylate having a Research Octane Number with 3 
cc. TEL of 106.8. , 

Since the added butene-l in the examples is about ten 
percent of the total butylenes charged to alkylation, the 
increase in octane is 0.7 unit when operating in accord 
ance with the invention as compared to the prior opera 
tion. With a greater quantity of outside butene-l proc 
essed, the octane increase is greater. 

Both catalytic cracking conditions (temperatures, pres 
sures, catalyst, etc.) are the same in each example. Both 
alkylation operations comprise conventional HF catalytic 
alkylation of isobutane with the butylenes using the same 
operating conditions. ' 

I claim: 
1. In a catalytic process for converting hydrocarbon 

containing oils by catalytic cracking followed by HP 
alkylation to more valuable products and for increasing 
the octane number of the gasoline products produced 
which comprises (a) introducing into and admixing with 
the hydrocarbon oil feed an octane improving amount in 
the range 0.1-18 weight percent of the hydrocarbon oil 
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feed of a butene-l enriched normally gaseous butylenes 
fraction wherein butene-l is the major proportion of the 
butylenes fraction prior to contacting with the catalyst 
employed in the process, (b) charging the hydrocarbon 
oil feed together with said butylenes fraction to a cata 
lytic cracking zone to convert the hydrocarbon oil feed 
into gaseous products comprising ole?ns including iso 
meric butene-2 formed by double bond isomerization 
from said butene-l, (c) recovering an ole?n fraction con 
taining said isomeric butene-2 from the gaseous fraction 
obtained from said catalytic cracking, and (d) charging 
said ole?n fraction containing increased amounts of bu 
tene-Z to a zone for an HF alkylation of an isopara?in 
with said ole?ns to form an alkylate product of increased 
octane number. 

2. A process according to claim 1 wherein said nor 
mally gaseous butylenes fraction is admixed with hydro 
carbon oil and then the admixture charged to a catalytic 
cracking zone using a silica-alumina catalyst in step (b) 
to maximize butene-2 production by double bond isomeri 
zation of butene-l with minimum loss of butenes to crack 
ing and hydrogenation and a butylenes fraction is recov 
ered in step (c) from said catalytic cracking zone and 
alkylated with isobutane to form a high octane alkylate 
of increased octane number in step (d). 

3. A process according to claim 2 wherein the nor 
mally gaseous ole?n is a high purity butene-l stream con 
taining 85~95 percent butene-l which is blended with a 
hydrocarbon gas oil feed to the catalytic cracking opera 
tion prior to contact with hot cracking catalyst. 
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