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This invention relates to a process of convert 
ing hydrocarbons into motor fuels wherein hy 
drocarbons heavier than gasoline are simultane 
ously converted with hydrocarbons lighter than 
gasoline to produce hydrocarbons boiling within 
the gasoline boiling range, which may be de 
fined as an initial boiling point of about 80 to 
120 F. and a final boiling point of about 350 
to 450° F. One object of the invention is to 
facilitate the interaction of normally gaseous 
hydrocarbons such as. ethane, propane and bu 
tane, ethylene, propylene and butylene with gas 
oil and its decomposition products. 
Another object of the invention is to simul 

taneously convert hydrocarbon gases having a 
relatively high hydrogen to carbon ratio and 

0. 

end thereof gas oil preheated to cracking tem 
perature and partially cracked before its admis 
sion to the conversion chamber where the heat 
thus provided serves to heat a slurry of catalyst 
and cooler gas oil separately introduced near 
the same point in the conversion chamber, thus 
avoiding the necessity of directly heating the 
catalyst to the desired conversion temperature, 
an operation which is beset with many dificul 
ties. Other objects of the invention will be ap 
parent from the following description. 
The drawing which forms a part of this speci 

fication illustrates diagrammatically apparatus 
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heavy oils, thereby producing a larger yield of 
gasoline with a smaller production of carbona 
ceous matter, coke, asphalt, etc. By carrying 
out the reaction in the presence of a catalyst I 
an also enabled to produce a gasoline having a 
high knock rating. For example, instead of ob 
taining a gasoline having a knock rating of 65 
to 70 octane number from Mid-Continent gas oil, 
I am enabled to produce a gasoline having an Oc 
tane number of between 75 and 90 as a result 
of the specific effect of the catalyst in rearrang 
ing the structure of the heavy hydrocarbons by 
interaction with the normally gaseous hydrocar 
bons which I employ. 
In all catalytic conversion processes employed 

heretofore great difficulty has been encountered 
with the deposition of carbonaceous matter, coke, 
etc. on the catalyst, rapidly rendering it inac 
tive. Various devices have been employed to 
vercome this difficulty, such as burning off the 

carbonaceous matter at , intervals without re 
moving it from the catalyst chamber. An ob 
ject of my invention is to employ the catalyst in 
a fine state of subdivision and maintain it con 
tinuously in a liquid slurry throughout the proc 
ess, in which form the catalyst is pumpable and 
may be continuously introduced into the conver 
sion zone and withdrawn therefrom after it has 
lost its activitv. Another object of Iny invention 
is to conduct the conversion reaction under such 
conditions that substantially only the high boil 
ing asphaltic oils produced in the process are 
discharged with the catalyst from the conver 
sion chamber and this object is accomplished by 
regulating the temperature and introduction of 
the hydrocarbon gas stream entering the Con 
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for carrying out the process wherein gas oil and 
gases are separately heated and discharged into 
a conversion chamber in contact with a continu ous stream of dispersed catalyst, after which the 
products are separated and partly recycled. Re 
ferring to the drawing, gas oil, for example 
straight-run Pennsylvania or Mid-Continent gas 
oil, is introduced by line 0 and pump f to pipe 
heater 2 wherein it is heated to a temperature 
above the cracking temperature, for example 
850-900° F., or 950 F. Under these conditions 
about 10 to 25% of the gas oil may be converted 
to gasoline. The stream of hot gas oil and gas 
oil vapors is conducted under high pressure by 
line 3 to conversion chamber 4, the stream en 
tering the tower near the upper end thereof. 
Tower 4 is provided with suitable baffle plates 
or other contact means such as bubble plates 
which provide an extended surface for contact 
between liquid and vapor, permitting the liquid 
to flow without obstruction to the bottom of the 
tower and permitting the vapor and gases in the 
tower to flow to the top thereof and escape by 
vapor line. 5 leading to fractionating tower 8 
where the vapors and gases are fractionated to 
separate therefrom constituents heavier than 
gasoline which are withdrawn as a reflux by line , 

and gasoline vapors and gases which are with 
drawn by line 8, leading to stabilizer tower 9. 
In stabilizer tower 9 the normally gaseous hy 
drocarbons undesired in the gasoline are frac 
tionated therefrom and withdrawn by line 20 
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version chamber. Still another object of my in- . 
ventonisto control the temperature of the con 
version chamber by introducing at the Wipper 5 

leading to condensef 2 and receiver 22 wherein 
the 3 and 4 carbon hydrocarbons are condensed 
with some ethane and ethylene. Uncondensed 
gases are discharged by line 23. A portion of the 
condensate is withdrawn by pump 24 and recy 
cled by line 25 to the upper part of stabilizer 9 
as a reflux. The remainder is recycled to the 

- process as hereinafter described. The gasoline 
produced in the process, now having the desired 
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I claim: v 1. The process of simultaneously converting 

heavy hydrocarbon oils and normally gaseous 
hydrocarbons into gasoline, which comprises 
heating the heavy hydrocarbon oil to a crack 
ing temperature, introducing the heated oil into 
the upper part of an elongated, vertically dis 
posed conversion zone, introducing a dispersed 
contact catalyst solid at the temperature em 
ployed into the heated oil near the point of in 
troduction into said zone, allowing the catalyst 
and heated oil to mingle and descend through 
said conversion zone, heating said hydrocarbon 
gas above said cracking temperature and intro 
ducing it into the lower part of said conversion 
Zone, regulating temperature and pressure to 
maintain said oil in the liquid phase and effect 
ing a conversion reaction between said heated 
hydrocarbon gas and said oil counterflowing in 
said conversion zoné in contact with said cata 
lyst whereby a high knock rating gasoline is 
produced. 

2. In the process of claim 1 withdrawing the 
reaction products formed within said conversion 
zone and fractionating them to separate there 
from gas, gasoline and heavier cycle oil, heating 
said cycle oil and returning it to the upper por 
tion of said conversion zone, condensing a por 
tion of the gas under pressure, heating said con 
densed portion above said cracking temperature 
and returning it to the lower part of said con 
version zone and withdrawing gasoline from the 
proceSS. 

3. The process of claim 1 wherein the oil 
descending in the conversion zone with the 
catalyst is largely but not entirely evaporated by 
the hot gas introduced therein and the catalyst 
Suspended in unevaporated asphalt is withdrawn 
from the conversion zone, is filtered to remove 
the catalyst from the asphalt and the resulting 
catalyst-free asphalt is evaporated to recover a 
distillate and said distillate is returned to the 
Conversion system. 

4. The process of continuously converting 
heavy hydrocarbon oils and gases to gasoline 
without the necessity of periodically stopping the 
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process to remove coke from the reaction vessels, 
which comprises countercurrently flowing in a 
vertical elongated reaction zone, streams of said 
oil and said gas heated to a conversion tempera 
ture and simultaneously introducing a dispersed 
contact catalyst solid at the temperature em 
ployed into said oil stream in said reaction zone 
to accelerate the rate of reaction between said 
gas and said oil and to adsorb carbonaceous prod 
lucts formed in said reaction, regulating the 
temperature and pressure to maintain a liquid 
phase in said reaction zone, and continuously 
removing said catalyst and adsorbed products 
from the reaction 20me. 

5. The process of converting hydrocarbon gases 
and heavy oils to gasoline which comprises sub 
jecting the said hydrocarbon gases to a high ten 
perature sufficient to convert saturated constitu 
ents thereof into olefins, subjecting a heavy oil 
to a cracking temperature and partly converting 
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it into gaSoline, unsaturated gases and high boil 
ing asphaltic products, introducing said heated 
oil and a dispersed contact catalyst solid at the 
temperature employed into the upper section of a 
contact conversion zone, introducing said heated 
gas into the lower section of said contact con 
version Zone, passing said gas upward through 
Said contact conversion zone in countercurrent 
contact with said oil and catalyst whereby said 
gas is caused to react with said oil to produce 
gasoline, withdrawing the vapors of gasoline and 
Said gas from the upper section of said contact 
conversion Zone, Subjecting said vapors to frac 
tionation to produce gas, gasoline and heavy 
recycle oil, recycling said heavy recycle oil and 
said gas to said contact conversion zone, and 
withdrawing a slurry of said asphatic products 
and spent catalyst from the lower section of said 
contact conversion zone. 

6. The process of claim 5 wherein the spent 
catalyst is separated from the asphaltic products 
and thereafter revivified and recycled to the 
proceSS. 

7. In the process of converting a heavy hydro 
carbon oil to gasoline by contacting it at a high 
conversion temperature with a finely divided con 
tact catalyst solid at the temperature employed 
wherein the heat required for the reaction is 
introduced into the oil prior to contact with 
the catalyst and the reaction mixture suffers an 
undesirable loss in temperature because of the 
endothernic nature of the cracking reaction, the 
improvement, comprising heating said heavy hy 
drocarbon oll and introducing it into a conversion 
Zone, introducing a stream of finely divided 
catalyst into said Zone at a point near the point 
of introduction of said oil, and maintaining the 
desired conversion temperature by introducing 
a stream of heated unsaturated hydrocarbon gas 
to flow countercurrent to said reaction mixture at 
a high pressure whereby the hydrocarbon gas is 
caused to react exothermically with the oil in 
the presence of said catalyst. 

8. The process of converting a heavy hydro 
carbon oil into high knock rating gasoline by 
heating at elevated temperatures and in the, 
presence of catalysts, comprising heating said 
oil to cracking temperature and passing it down 
ward through an elongated reaction zone concur 
rently and in intimate contact with a finely di 
vided catalyst which is solid at the reaction tem 
perature employed, passing an unsaturated 
hydrocarbon gas upward through said reaction 
Zone regulating temperature and pressure to 
maintain a liquid phase in said reaction zone 
and supplying sufficient heat to said gas prior 
to its introduction to said reaction zone to main 
tain the desired cracking temperature therein. 

9. The process of claim 8 wherein the tempera 
ture and annount of said gas introduced into said 
reaction Zone are controlled to prevent complete 
vaporization of said oil in said reaction zone. 

10. The process of claim 9 wherein said reaction 
Zone is maintained under a pressure of about 200 
to about 1000 lbs. per square inch. 
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