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This invention relates to the conversion of hy 
drocarbons and more particularly to the treat 
ment of natural gasoline or other substantially 
paraffinic hydrocarbon distillates. 
One of the major problems confronting the 

petroleum industry at the present time is the 
marketing of the large quantity of natural gaso 
line available. The natural gasoline usually is of 
an acceptable octane value but is of such high 
vapor pressure that it cannot satisfactorily be 
used for motor fuel as originally recovered. When 
the natural gasoline is stabilized to reduce it to 
an acceptable vapor pressure, not only is a sub 
stantial portion of the gasoline discarded, but 
the gasoline is reduced to such a low octane 
value that it is not satisfactory for use as a mo 
tor fuel. It is, therefore, an object of this in 
vention to provide Suitable means of converting 
the large supply of natural gasoline into Satis 
factory motor fuel. 
The present invention provides a method 

whereby the vapor pressure of natural gasoline or 
similar gasoline may be reduced to an acceptable 
value, while at the same time the octane value 
is either maintained or increased, While a mini 
mum amount of the hydrocarbons is discarded 
from the gasoline. This is accompiished in ac 
cordance with the present invention by means of 
a series of cooperative and interdependent steps 
involving fractionation, thermal cracking, isom 
erization and alkylation. 
In one specific embodiment the present inven 

tion comprises a process for improving the prop 
erties of natural gasoline by fractionating the 
same to separate a fraction containing the three 
carbon atom hydrocarbons and lower boiling con 
stituents, a fraction containing the four carbon 
atom hydrocarbons, and higher boiling constit 
uents, thermally cracking the three carbon atom 
hydrocarbons under controlled conditions to pro 
duce high yields of ethylene, isomerizing the 
fraction containing the four carbon atom hydro 
carbons to produce isobutane, and alkylating the 
isobutane by Said ethylene. 
The following description and attached dia 

grammatic drawing illustrating One arrangement 
of apparatus for carrying out the process of our 
invention, are directed to the preferred type of 
operation, which preferred operation is not mec 
essarily equivalent in results to be expected with 
other types of operation. Likewise, although in 
its broadest scope any suitable isomerization and 
alkylation catalysts may be employed, the pre 
ferred catalysts for both processes are metal 
halides and particularly aluminum chloride-con 
taining catalysts which are utilized in conjunc 
tion with hydrogen halides and particularly with 
hydrogen chloride and which are utilized in a 
particular method of operation wherein the alu 
minum chloride and hydrogen chloride employed 
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in the isomerization step are continuously car 
ried Over with the reactants into the alkylation 
2One, containing a granular packing material, and 
utilized therein to effect the alkylation of the 
isobutane by the ethylene. 

Referring to the drawing, the charging stock 
to the process, which comprises any natural gaso 
line or other substantially paraffinic gasoline, is 
introduced through line and valve 2 to stabilizer 
3. Since the natural gasolines available vary 
considerably with the method of their recovery, 
the exact operating conditions to be employed 
in stabilizer 3 will likewise vary considerably. In 
any event, fractionation of the natural gasoline 
introduced thereto is controlled by means of cool 
ing coil 4 and internal reboiler 5 to separate, as 
an overhead fraction, the hydrocarbons contain 
ing 3 carbon atoms and lighter constituents, a 
fraction containing the 4 carbon aton hydro 
carbons, and higher boiling constituents. In 
place of cooling coil 4, it is within the scope of 
the invention to employ any other Suitable cool 
ing and refluxing means, such as recycling a 
portion of the condensed overhead distiliate. 
Likewise, in place of internal reboiler 5, any 
other suitable means of introducing the neces 
sary heat may be employed, such as the use of 
an external reboiler. These means are well 
known in the art and there is no need for enter 
ing into a detailed description thereof in this 
application. It is also within the scope of the 
invention to employ two or three fractionating 
zones in place of the one stabilizing Zone indi 
cated in the drawing. 
The gases released in stabilizer 3 are with 

drawn from the upper portion thereof through 
line 6 and are directed through Valve into and 
through condenser 8, the resulting distillate and 
uncondensed gases passing through line 9 and 
valve to into receiver . Since some of the con 
version products of the process are introduced 
to stabilizer 3, in a manner to be later described, 
the products collected in receiver f will contain 
Some hydrogen chloride in addition to condensed 
3 carbon atom hydrocarbons and other gases. 
The exact composition of the material collected 
in receiver Will vary considerably with the 
constituents of the natural gasoline charging 
stock and With the particular method of opera 
tion of the process. In any event, cooling of the 
overhead products from the stabilizer is prefer 
ably controlled to condense the three carbonatom 
hydrocarbons and to leave the hydrogen chlo 
ride and other light gases uncondensed. The un 
condensed gases and hydrogen chloride are re 
moved from receiver through line 2 and may 
be withdrawn from the process through line 3 
and valve 4 to any desired further treatment. 
Preferably all or a portion of this material is 

  



2 
directed through valve f5 into hydrogen chloride 
recovery system 6. 
Any suitable hydrogen chloride recovery sys 

tem may be employed. Since no novelty is 
claimed for the particular hydrogen chloride re 
covery system, there is no need to recite in detail 
the operation of this step. Regardless of the 
particular system employed, it is operated to sep 
arate the hydrogen chloride from the other con 
stituents contained therein. The other constit 
uents may be removed through line and valve 
8 to storage or further treatment as desired, 

while the hydrogen chloride is removed from Zone 
6 through line 9 and valve 20 to pump or com 

pressor 21, by means of which it is directed 5 

through line 22 and valve 23 to the isomerization: 
step of the process, which will be subsequently 
described. Additional hydrogen chloride from 
an extraneous source may be introduced into line 
22 through line 24 and valve 25. 
The distillate collected in receiver consists 

essentially of 3 carbon atom hydrocarbons. Due 
to the limitations of close fractionation in prac 
tical operations, this distillate may contain a 
minor proportion of lower and higher boiling 
hydrocarbons. In any event, the distillate col 
lected in receiver is directed therefrom through 
line 26 and valve 27 to pump 28, by means of 
which it is directed through line 29 and valve 
30 to heating coil 3 f in furnace structure 32. The 
3 carbon atom hydrocarbons are heated in coil 
3 under conditions chosen to effect a high Con 
version thereof into ethylene. In general, these 
conditions comprise relatively high temperatures 
and relatively low pressures. Experiments con 
ducted at 1292 F., 14 pounds per Square inch, 
and a contact time of 35 seconds have yielded 
25.5% of ethylene by the thermal conversion of 
propane. The temperatures employed in this ZOne 
will of course vary, and may range, for example, 
from 900 F, to 1400° F. at subatmospheric, at 
mospheric, and slightly superatmospheric pres 
SeS, The products emerging from heating coil 3 
are directed through line 33 and valve 34 and 
are cooled by any suitable means, such as heat 
exchanger 35, to which the cooling medium may 
be introduced through line 36 and valve 3 and 
withdrawn through line 38 and valve 39. In place 
of heat exchanger 35, the heated products may 
be cooled, for example, by direct quenching with 
a suitable cooling medium. The cooled products 
are withdrawn from heat exchanger 35 through 
line 40 and may be directed through line 4 and 
valve 42 into the alkylation step of the system. 
The composition of these heat treated products 

will depend upon the characteristics of the dis 
tillate collected in receiver fl and upon the exact 
operating conditions employed in coil 3. When 
the heated products contain an excessive amount 
of constituents other than ethylene, it may be 
desirable to direct the same through valve 43 
and line 44 to fractionator 45, preferably equipped 
with cooling coil 46 and reboiler 47 or other suit 
able cooling and heating means, whereby to Sepa 
rate the products therein into lighter gases con 
taining less than two carbon atoms per molecule, 
hydrocarbons containing two carbon atoms per 
(molecule, unconverted propane, and any heavier 
products which may have been formed in the 
cracking Operation, The lighter gases containing 
less than two carbon atoms per molecule includ 
ing methane, hydrogen, and the like, may be 
removed from the process through line 8 and 
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Walve 49. The hydrocarbons containing two car- 75 
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bon atoms per molecule are withdrawn from 
fractionator 45 through line 52 and are directed 
through valve 53 to pump or compressor 54. The 
-unconverted propane is withdrawn through line 
90 and valve 9 to pump or compressor 92, by 
means of which it is recycled through line 93 
and valve 94 to heating coil 3 for further con 
version therein into ethylene. the products 
heavier than propane are withdrawn from frac 
tionator 45 through line 50 and valve 5 to storage 
or elsewhere as desired. Alternatively, the hy 
drocarbons supplied to pump 5.4 may comprise 
those containing two carbon atoms per molecule 
as well as the unconverted propane, the latter 
eventually being recycled through lines B, 26, and 

..29 to heating coil 3 for further conversion into 
ethylene. In either case, the products supplied 
to pump or compressor 54 are directed through 
line 55, valve 58 and line 4 to the alkylation 
step of the process. It is a particular feature 
of the present invention that the thermally 
cracked products will contain high percentages 
of ethylene which, when utilized in the alkylation 
of isobutane, as will be subsequently described, 
produces a final alkylate of high octane value. 
The fraction containing the four-carbon atom 

hydrocarbons separated in stabilizer 8 will com 
prise essentially butane and may include minor 
proportions of lower and higher boiling fractions 
due to the limitations of close fractionation in 
practical operations. The amount of normal 
butane and isobutane contained in this fraction Will depend upon the constituents present in the 
particular charging stock introduced to the proc 
eSS. However, the process of the present inven 
tion is equally applicable to either fractions con 
taining Substantially only normal butane or mix 
tures of normal butane and isobutane. This 
fraction is withdrawn from stabilizer 3 through 
line 57 and valve 58 to pump or compressor 59, 
by means of which it is introduced through line 
60 and valve 6 to isomerization zone 62, together 
With the hydrogen chloride supplied thereto 
through lines 22 and/or 24, as previously described. 

In case the charging stock contains olefinic or 
other constituents which may prove detrimental 
to the activity of the aluminum chloride-con 
taining catalyst, it is also within the scope of the 
invention to pretreat this fraction prior to its in 
troduction into isomerization zone 62. Any suit 
able means may be used for this purpose, among 
which may be mentioned the step of passing this 
fraction through a bed of aluminum chloride or 
other Suitable reagent in a separate zone. Al 
ternatively, the aluminum chloride sludge with 
drawn through line 69, as hereinafter described, 
may be utilized for this purpose. 

Isomerization zone 62 preferably contains 
aluminum chloride-containing catalyst and is op 
erated under conditions whereby isomerization 
of the normal butane introduced thereto is ef 
fected and at the same time sufficient aluminum 
chloride to effect the subsequent alkylation reac 
tion is carried along with the conversion products 
leaving this Zone. In general, the temperatures 
employed in the isonerization zone when using 
aluminum chloride catalyst will range from about 
160 to about 250 F. and preferably about 185° 
to about 195 F. The amount of hydrogen chlo 
ride commingled with the butane stream being 
introduced into the isomerization zone should 
be sufficient to promote the aluminum chloride 
catalyst in order to effect satisfactory isomeriza 
tion of the normal butane. In general, this 
annount may range from about 1.5 to about 5.0 
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mol per cent or more. We have found that in 
creased amounts of hydrogen chloride are not 
particularly harmful to the reaction, but that 
after a certain maximum the hydrogen chloride. 
does not further assist in the reaction. The pres 
sure employed in the isomerization zone is pref 
erably sufficient to maintain liquid phase therein 
and, in general, will range from about 150 to 
about 500 pounds or more and preferably from 
about 210 to about 300 pounds. 
The products from the isomerization zone 

which contain isobutane, aluminum chloride and 
hydrogen chloride, along with other constituents, 
pass from isomerization zone 62 through line 63 
and valve 64 into alkylation zone 65. The con 
version products from the thermal cracking step 
are then introduced to alkylation Zone 65 by 
means of line 4, as previously described. Zone 
65 preferably contains some sort of granular 
packing material such as for example crushed 
porcelain, preformed porcelain shapes Such as 
berl saddles, pumic, fire brick, quartz, activated 
carbon, diatomaceous earth, raw and acid-treat 
ed clays, silica gel, alumina, magnesia, Zirconia, 
titania, composites of silica and alumina and/or 
zirconia, metals possessing considerable surface 
such as Spongy iron, etc. 
The temperature in alkylation Zone 65 is prefer 

ably controlled to effect alkylation of the iso 
butane by the ethylene. In general, this tem 
perature may range from about 60 F. to about 
200 F. or the temperature maintained in isom 
erization zone 62 and preferably within the 
ranges of about 90 to about 120 F. We have 
found that the presence of paraffinic hydrocar 
bons other than isobutane Will not greatly af 
fect the alkylation reaction in Zgne 65. How 
ever, if the total cracked products are directed 
through line 4 to the alkylation Zone without 
intervening fractionation, these other paraffinic 
gases should be removed at some step in the 
process in order to avoid their accumulating with 
in the system. One method of accomplishing 
this is by removing them in the hydrogen chlo 
ride recovery system previously described. The 
unconverted propane present in this stream 
eventually will be recycled by means of lines 26 
and 29 to heating coil 3i for further conversion 
into ethylene. It is desirable to reduce to a 
minimum the amount of propylene present in 
the material supplied to the alkylation Zone as 
some alkylation of the isobutane by the propylene 
will be effected in this zone and we have found 
that this tends to reduce the octane value of the 
final alkylated product. 

It is essential to have an excess of isobutane 
present in the alkylation Zone. Our experiments 
have indicated that it is preferable to maintain 
the percentage of olefins in the alkylation Zone to 
between about 13 and about 14 percent of the 
hydrocarbon mixture present therein. Modified 
operations may permit satisfactory use of a 
broader range of olefins as, for example, from 
about 10 to about 15 percent or more. Increased 
amounts of olefins in the alkylation Zone tend to 
undergo polymerization and other undesirable 
reactions with a concomitant reduction in the 
desired alkylation reaction. 
Any suitable means of maintaining the desired 

temperatures in isomerization zone 62 and al 
kylation zone 65 may be employed. These means 
are well known in the art and have been Omitted 
from the drawing in the interest of Simplicity. 
Several obvious methods include the following: 
(1) Separately heating the butane stream prior to 
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3 
introduction into isomerization zone 62. (2) Di 
rect heating of the isomerization and alkylation 
Zones. (3) Surrounding the isomerization and 
alkylation zones with a bath of suitable heating 
or cooling medium, as the case may be. (4) In 
terposing a Suitable heat exchanger between the 
isomerization zone and the alkylation zone to con 
trol the temperature. This method is not as de 
sirable as some of the other methods as it is pref 
erable to maintain the temperature of the mix 
ture of the butanes and aluminum chloride un 
til their introduction into the alkylation zone. 
(5) Controlling the temperature in the alkyla 
tion zone, all or in part, by regulating the tem 
perature of the ethylene stream introduced 
thereto. 
The products from alkylation zone 65 are di 

rected therefrom through line 6s and valves 
to separator 68, wherein the sludge formed in the 
alkylation reaction is separated from the hydro 
carbons. The sludge is removed through line 69 
and may be withdrawn from the process through 
Valve 70 for any desired use. This sludge is be 
lieved to be an aluminum chloride-hydrocarbon 
complex and is usually fluid. It has been found 
that the sludge still retains some activity for in 
ducing the alkylation reaction and it is Within 
the scope of the invention to recycle all or a por 
tion thereof by means of line 7, valve 72, pump 
73, line 74, and valve 75 to alkylation Zone 65. 
The hydrocarbons separated from the sludge 

in Separator 68 are removed therefrom through 
line 76 and valve 77 to pump 78, by means of 
which they are preferably supplied through line 
9, line 80 and valve 8 to stabilizer 3, although 
they may be independently fractionated in ac 
cordance with an alternative but not necessarily 
equivalent embodiment of the invention. Pro 
vision is made in the case here illustrated for paSS 
ung all or a portion of these hydrocarbons in in 
direct heat exchange with the final product of 
the process. This is accomplished by directing 
the hydrocarbons through valve 82 and through 
heat exchanger 83, wherefrom they are directed 
through line 84, valve 85 and line 80 to stabilizer 
3. In stabilizer 3 the alkylated products are CO 
ningled with the higher boiling constituents of 
the charging stock introduced thereto and the 
Commingled mixture is withdrawn therefrom 
through line 86, valve 87, heat exchanger 83, line 
88 and valve 89. 
The following example of one specific Opera 

tion is given for the purpose of further illustrat 
ing the utility of the present invention, although 
not with the intention of unduly limiting it. 
The charging stock comprises a California 

natural gasoline having an A. P.I. gravity of 74°, 
and end-boiling point of 325° F. and the follow. ing composition: 

Liaui Constituents ? 
percent 

Methane 
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? - - - - - - - - - - - - - Ethane Propane---- 

- ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? TS0-butane 
Normal butane---------------------......III 
Pentane and heavier--------------------... i 
The charging stock is fractionated to separate the 
propane and lighter constituents as an overhead 
fraction, the propane subsequently separated by 
condensation. The propane is cracked at a tem 
perature of 1292 F. and a pressure of 14 pounds 
per Square inch. The normal butane is isomerized 

  



in the presence of aluminum chloride catalyst at 
a temperature of about 190 F, and under a pres 
sure of about 250 pounds per square inch. Ethyl 
ene and unconverted propane from the therma 
cracking step are commingled with the isobutane 
and the isobutane is alkylated by the ethylene 
at a temperature of about 105 F. under a pres 
sure of 250 pounds. The ethylene introduced 
into the alkylation zone amounts to 14.1 per 
cent of the total hydrocarbons therein. Approxi 
mately 1.8 mol percent of hydrogen chloride is 
commingled with the normal butane prior to isom 
erization and the hydrogen chloride included 
with the conversion products introduced to the 
alkylation zone amounts to 1.5 mol percent. The 
yield of hydrocarbons containing more than 4. 
carbon atoms per molecule obtained from the 
alkylation operation amounts to about 238 per 
cent by weight, based on the olefins introduced 
into the alkylation zone. The alkylated product, 
when blended with the normally liquid constitu 
ents of the natural gasoline in separator 3, pro 
duces a final gasoline product of satisfactory 
vapor pressure and of high antiknock value. 
We claim as our invention: 
1. A process for treating a substantially par 

affinic distillate containing propane andi normal 
butane, which comprises separating said propane 
and normal butane from the higher boiling con 
stituents, cracking said propane under tempera 
ture and pressure conditions adequate to produce 
substantial yields of ethylene, isomerizing said 
normal butane to isobutane under isonerizing 
conditions in the presence of a catalyst having 
isomerizing and alkylating properties, removing 
resultant products from the isomerizing step to 
gether with at least a portion of Said catalyst and 
commingling therewith ethylene produced in the 
cracking step, and subjecting the resultant mix 
ture to alkylating conditions to react isobutane 
with ethylene in the presence of said portion of 
the catalyst. 

2. A process for the conversion of natural gaSO 
line which comprises stabilizing said natural gas 
oline to separate a fraction containing propane, 
a fraction containing normal butane, and a frac 
tion containing higher boiling constituents, crack 
ing said propane under temperature and pressure 
conditions adequate to effect conversion thereof 
into substantial yields of ethylene, isomerizing 
said fraction containing normal butane in the 
presence of a catalyst having isomerizing and 
alkylating properties, removing resultant prod 
ucts from the isomerizing step together with at 
least a portion of said, catalyst and commingling 
therewith ethylene produced in the cracking step, 
and subjecting the resultant mixture to alkylat 
ing conditions to react isobutane with ethylene 
in the presence of said portion of the catalyst. 

3. A process for the conversion of natural gaSo 
line containing propane and normal butane which 
comprises fractionating said natural gasoline in 
the presence of conversion products of the proc 
ess, produced as hereinafter set forth, to sepa. 
rate a fraction containing said propane and 
lighter constituents, a fraction containing four 
carbon atoms per molecule including Said normali 
butane, and a fraction containing the higher boil 
ing constituents, withdrawing said fraction con 
taining the propane and lighter constituents, 
cooling the same to condense said propane, Sepa 
rating the condensed propane from the lighter 
constituents, withdrawing the latter from the 
process, subjecting said propane to thermal 
cracking conditions to effect substantial conver 

2,880,206 
son thereof into ethylene, withdrawing the last 
mentioned conversion products containing said 
ethylene, unconverted propane and higher and 
lower boiling constituents and cooling the same, 

5 introducing said fraction containing four carbon 
atoms per molecule, including said normal bu 
tane, into an isomerization zone containing an 
aluminum chloride-containing catalyst, main 
taining said isOmerization zone under isomerizing 
conditions, whereby to effect isomerization of said 
normal butane to isobutane and whereby to in 
clude a portion of said aluminum chloride with 
the conversion products withdrawn from said 
isomerization zone, introducing the last men 
tioned conversion products including isobutane 
and said portion of aluminum chloride into an 
alkylation zone containing a granular packing 
material, introducing into said alkylation zone 
said conversion products containing said ethylene, 

20 maintaining said alkylation zone under tempera 
ture and pressure conditions whereby to effect 
alkylation of said isobutane by said ethylene in 
the presence of said portion of aluminum chlo 
ride, withdrawing the products from said alkyla 

25 tion Zone and introducing the same into a sepa 
rating zone wherein the hydrocarbons are sepa 
rated from aluminum chloride-containing prod 
ucts, withdrawing the latter from the process, 
and fractionating said last mentioned hydrocar 

30 bons in the presence of said natural gasoline as 
previously set forth. 

4. A process such as defined in claim 3 wherein 
hydrogen chloride is commingled with said frac 
tion containing four carbon atoms per molecule 

35 prior to the isomerization of said normal butane. 
5. A process such as defined in claim 3 wherein 

hydrogen chloride is passed successively through 
said isomerization zone, said alkylation Zone and 
said separating Zone into said fractionation zone, 

40 to be withdrawn therefrom in commingled state 
with said fraction containing the propane and 
lighter constituents, and wherein said hydrogen 
chloride is recovered from said lighter constit 
uents and the recovered hydrogen chloride is 
commingled with said fraction containing four 
carbon atoms per molecule prior to the isomeriza 
tion of said normal butane. 

6. A process such as defined in claim 3 wherein 
at least a portion of said aluminum chloride 
containing products separated from the hydro 
carbons is returned to said alkylation zone. 

7. A process such as defined in claim 3 wherein 
said propane is cracked at a temperature of from 
about 900 to about 1400°F. 

8. A process such as defined in claim 3 where 
in said isomerization is effected at a temperature 
of from about 160 to about 250 F. under a pres 
sure of from about 150 to about 500 pounds per 
square inch. 

9. A process such as defined in claim 3 where 
in said alkylation is effected at a temperature of 
from about 60° to about 200 F. under a pres 
sure of from about 150 to about 500 pounds. 

10. A process for the conversion of natural 
gasoline containing propane and normal butane 
which comprises fractionating said natural gas 
oline in the presence of the conversion products 
of the process, produced as hereinafter set forth, 
to separate a fraction containing Said propane 
and lighter constituents, a fraction containing 
four carbon atoms per molecule including said 
normal butane, and a fraction containing the 
higher boiling constituents, withdrawing Saidi 
fraction containing the propane and lighter con 
stituents, cooling the same to condense the 
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propane, separating the condensed propane from 
the lighter constituents, withdrawing the latter 
from the process, heating said propane to a tem 
perature of from about 900 to about 1400° F. 
Whereby to effect substantial conversion thereof 
into ethylene, withdrawing the last mentioned 
conversion products containing said ethylene, 
unconverted propane and higher and lower boil 
ing Constituents and cooling the same, introduc 
ing said fraction containing four carbon atoms 10 
per molecule, including said normal butane, into 
an isomerization Zone containing aluminum 
chloride-containing catalyst and maintained at 
a temperature of from about 185 to about 195 
F. under a pressure of from about 210 to about 
300 pounds per Square inch, whereby to effect 
isomerization of said normal butane to iso 
butane and whereby to include a portion of said 
aluminum chloride with the conversion products 
withdrawn from said isomerization Zone, intro 
ducing the last mentioned conversion products, 
including isobutane and said portion of alu 
minum chloride, into an alkylation Zone contain 
ing a granular packing material, also introduc 
ing into Said alkylation zone the conversion 
products containing said ethylene, maintaining 
said alkylation zone at a temperature of from 
about 90 to about 120° E. under, a pressure of 
from about 210 to about 300 pounds per square, 
inch, whereby to effect alkylation of said iso 
butane by said ethylene in the presence of the 
said portion of aluminum chloride, withdrawing 
the products from said alkylation zone and in 
troducing the same into a separating zone 
wherein the hydrocarbons are separated from 
aluminum chloride-containing products, with 
drawing the latter from the process, and frac 
tionating said last mentioned hydrocarbons in 

5 

5 

5 
the presence of said natural gasoline as previ 
Ously set forth. 

11. A process as defined in claim 10, where 
in said conversion products containing said eth 
ylene, unconverted propane and higher and low 
er boiling constituents are fractionated to sep 
arate said ethylene from said unconverted pro 
pane and Said higher and lower boiling con 
stituents, said ethylene being introduced to said 
alkylation zone, said unconverted propane being 
recycled to said heating for further conversion 
into ethylene, and said higher and lower boiling 
Constituents being withdrawn from the process. 

12. A process for treating paraffinic distillate 
containing propane and normal butane which 
comprises fractionating the distillate to separate 
therefrom a propane-containing fraction and a 
butane-containing fraction, cracking the first 
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30 

named fraction to convert propane to ethylene, 
Subjecting thesecond-mentioned fraction to isom 
erization in the presence of aluminum chloride 
to convert normal butane into isobutane, remov 
ing from the isomerizing step a reaction mixture 
containing isobutane and at least a portion of 
said aluminum chi?ride and commingling there 
with ethylene produced in the cracking step, and 
subjecting the commingled materials to alkylat 
ing conditions to react isobutane with ethylene 
in the presence of said portion of the aluminum 
chloride. 

13. The process as defined in claim 12 further 
characterized in that hydrogen chloride is sup 
plied to the isonerizing step and transferred 

- therefrom to the alkylating step. 
14. The process as defined in claim 12 further 

characterized in that said distillate comprises 
natural gasoline. 

CHARLES G. DRYER, 
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