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The present invention relates to improvements 
in the thermal cracking of hydrocarbons, and 
more particularly it relates to vapor phase crack 
ing in the presence of an added solid inert 
material. 
The demand for high octane number gasoline 

has necessitated the construction of a large num 
ber of new catalytic cracking plants. However, 
some high quality motor gasoline and even avia 
tion gasoline has been produced by thermal in 
cracking, particularly by those processes which 
operate at high temperatures. In this type of 
operation the quantity of normally gaseous hy 
drocarbons formed is high, and it so happens 
that the requirements for a number of normally 
gaseous hydrocarbons is also great at the pres 
ent time, that is to say, there is a definite need 
for the olefins such as ethylene, propylene, buty 
lene, etc., for these materials may be used to 
alkylate an isoparaffin such as isobutane to form 
an alkylate, so-called, a very valuable agent use 
ful in the manufacture of 100 octane aviation 
gasoline. In addition, olefins such as butylene 
are dehydrogenated in large quantities to form . 
butadiene, a substance which is a valuable raw 
material in the manufacture of synthetic rub 
ber and rubber substitutes. It has also been 
shown that highly concentrated aromatic oils can 
be made by intensive thermal cracking. These 
fractions have been vitally useful in modern 
aviation gasoline manufacture. 
According to my present process, I subject a 

hydrocarbon oil such as a gas oil to severe crack 
ing conditions in the presence of a solid inert 
material and I obtain a product which is high 
in aromatics. Very desirable constituents are 
thus available for use as an aviation gasoline. 

In a preferred method of operating my process, 
I inject cold oil directly into a fluidized mass of 
inert refractory material and heat the oil to 
Severe: cracking conditions in a relatively short 
period of time. The oif may then be quenched 
after a 'short reaction or contact time to pre 
vent undesired side reactions. 
The main object of my present invention is to 

produce a high quality gasoline by thermal 
cracking of feed stock under conditions such as 
to produce increased quantities of aromatics. 
Another object of my invention is to thermally: 

crack a hydrocarbon oil under conditions such as 
to produce large quantities of olefins. 
A third object of my invention is to design a 

therina cracking plant adapted to operate at 
temperatures as high as 2000F. and employing a 
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Another object of the invention is an operable 

and feasible process to accomplish severe oil 
cracking. In connection with this object I de 
sire to emphasize that in normal cracking units 
using coils or drums, coke is formed at compara 
tively low temperature (around 900 F) which 
limits the severity of the operation. This objec 
tion can be overcome only by steam cracking or 
cracking with diluents at very low pressures. 
The addition of steam and use of low pressures 
necessitate large coils or drums made from highly 
critical materials. 
Other and further objects of my invention will 

appear from the following more detailed dea 
scription and claims. 

In the accompanying drawing I have showa 
diagrammatically an apparatus in which a pre 
ferred modification of my invention may be car ried into effect. 

Referring in detail to the drawing, 1 repre 
sents a reactor lined with brick or other refrac 
tory material, which is in the form of a cylin 
drical vessel with an upper and lower conical 
section. In reactor I maintain a body of fluid 
ized solid material which does not easily disin 
tegrate, such as crushed coke, powdered coal, 
ground pumice, sand, or any highly refractory 
non-catalytic material (from the standpoint of 
catalytic cracking). The solid material is finely 
divided and may be in the form of a powder but 
preferably is in the form of particles or aggre 
gates of appreciable size up to A inch average 
particle size. I maintain the solid material in 
the fluidized state referred to by forcing gases, 
including oil vapors, upwardly in the vessel at a 
velocity of from 0.5-15 feet per second. I prefer 
to use the larger size particles, say at least 4 inch 
average size, because this permits a higher gas or 
vapor velocity in the reactor since the greater the 
particle size the greater the vapor velocity must 
be to maintain the solids in fuidized state. 
may discharge steam through line O into the 
reactor under such pressure conditions that it 
will flow upwardly in conjunction with hydro 
carbon vapors, also contained therein, within the 
limits of velocity indicated. I also inject into 
the reactor through line 2 cold (atmosphere 
temperature) gas oil such as, for instance, an 
East Texas gas oil boiling within the range of 

50 from 400-800°F. and having an A.P.I. gravity of 
about 25. I may also, however, preheat the ol 
to 600 F. or higher before introducing it into the 
reactor. 
The heat necessary for the conversion is ac minimum of expensive and special alloy steels. 55 quired by the oil from the solid, fluidized mates 
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rial and by preheating. The oil, of course, under 
the conditions stated undergoes cracking to form 
a vapor and coke, coke being deposited on the 
solid material. The vapors are withdrawn over 
head through line is and are quenched, frac 
tionated, condensed and collected in the usual 
manner. Since, however, the vapors issuing 
from the bed of solid material in the reactor 
are at an extremely high temperature, I prefer 
to quench them by injecting through line 4 a. 
quantity of fluid such as water or steam, where 
upon the vapors may be cooled, say, to 700 to 
1100 F., in line 5. In other words, so operate 
my process that the oil is heated rapidly to a high 
temperature and permits only a relatively short 
contact time, or residence time, say of the order 
of up to 5-10 seconds, preferably below 2 sec 
onds or even one Second, because short contact 
time prevents Or Suppresses undesired side re 
actions. Hence, my preferred method of operat 
ing is to heat the feed oil rapidly to a high tem 
perature, say, around 1800' F., preferably at a 
temperature between about 1200-1500 F., pass 
the vapors through the fluidized mass at a high 
velocity, say, up to 15 feet per second, and quench 
the vapors as they emerge from the reactor. To 
prevent carry-over of solid in large quantity with 
the exit vapors, the particle size of the solid ma 
terial must be relatively large, viz., of the size 
previously indicated. From line S I pass the 
vapors through a waste heat boiler f where they 
are further cooled to a temperature of about 250 
F. up to 600 F., whereupon they are withdrawn 
through line 8 and passed into a fractionator 
20. From fractionator 20 normally gaseous hy 
drocarbons may be withdrawn through line 22, 
a gasoline fraction withdrawn through line 28, 
a fraction boiling within the light gas oil range, 
say up to 600 F., withdrawn through line 26, and 
finally a bottoms fraction is withdrawn through 
line 28 and recycled to 2. A portion of this lat 
ter fraction may be withdrawn continuously 
from the system through line 30, 

Referring back to the reactor , the solid ma 
terial which of course accumulates coke in the 
cracking operation is continuously withdrawn 
through a drawoff pipe 6 carrying a flow control 
valve 8, and this material is discharged into a 
mixing device 9 where it is mixed with air or 
other oxygen containing gas from ff and then 
conveyed pneumatically via line 2 into a burning 
or combustion Zone 33. In Zone 3 secondary air 
may if necessary be injected through a line 35, 
and the air or other oxygen-containing gas thus 
introduced at the high temperatures involved 
causes combustion of the tarry material or coke 
deposited on the Solid material as a result of the 
cracking in reactor f. In combustion chamber 
3 the gases and the solids flow concurrently up 
ward causing the linear velocity of the gases to 
be of the order of 20 ft. per second, or higher, if 
necessary. The suspension of regeneration gas 
and/or regeneration fumes containing the solid 
material is withdrawn through line 4 and passed 
through a plurality of separating devices 42 
Wherein the solids are separated from the re 
generation fumes via lines 43, and the solid is 
then conveyed by gravity to a feed hopper SD from 
which hopper 50 it may be conveyed by gravity 
into the reactor , thus completing a cycle of 
Operations. 
As indicated previously, a good way to oper 

ate my process is to lay down enough coke in 
the Solid material in reactor by the cracking 
that when this coke is burned in chamber 33, 
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4. 
enough heat will be absorbed by the solid mate 
rial to preheat the oil, to vaporize and superheat 
the said oil and to supply the endothermic heat. 
If desired, extraneous oil or other combustible 
material may be burned with the formed coke in 
combustion chamber 33. Further, heat may be 
recovered from the hot cracked vapors and em 
ployed to preheat the oil in suitable heat ex 
changers. 
While I have described in detail the method of 

processing a gas oil, it will be understood that I 
may inject a heavy oil such as a reduced crude 
directly into the reaction zone. As indicated, the 
oil injected need not be at atmospheric tempera 
ture but may be preheated somewhat, say to a 
temperature of 400-800° F., but the main bulk of 
the heat is supplied by contacting the oil with 
the hot solid material which may have a tem 
perature of 2000-2200 F. and preferably has a 
temperature of at least 1200° F. 

I have shown means wherein oil is sprayed into 
the combustion zone 33 through a line 34. This 
additional oil is added where insufficient coke is 
laid down on the particles during cracking to 
Supply upon combustion the heat necessary for 
the process. Also, I may add powdered coal or 
Some other combustible material such as a nor 
mally gaseous hydrocarbon or CO, or any other 
combustible material. Coal or coke may be used 
as the inert material and added or withdrawn as 
required. I have shown an "upflow' combustion 
chamber, 
Numerous modifications of my invention may 

be made by those familiar with this art without 
departing from the spirit thereof. 

claim: 
1. A continuous process for cracking hydrocar 

bon oils, which comprises providing a mass of 
finely divided, non-catalytic, heat resistant ma 
terial in a reaction zone, maintaining said finely 
divided material in fluidized condition, injecting 
an oil to be cracked directly into said mass of 
fluidized material thereby causing cracking of 
Said oil, the temperature in said reaction zone 
being within the range of 1200 to 2200 F., sup 
plying a quenching material immediately above 
the fluidized mass to reduce the temperature of 
the products arising therefrom, continuously 
withdrawing finely divided material containing 
contaminants deposited thereon as a result of 
the cracking, conveying the finely divided mate 
rial directly to a combustion zone, causing the 
contaminants on the finely divided material to 
be consumed by combustion in the combustion 
Zone, withdrawing the finely divided material 
from the combustion Zone and returning it di 
rectly and substantially uncooled to the reaction 
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zone for effecting vaporization and cracking of 
further amounts of oil. 

2. A continuous process for cracking hydro 
carbons, which comprises providing a mass of 
finely divided, heat resistant, non-catalytic ma 
terial in a reaction zone, maintaining said mass 
in fluidized condition, injecting an oil to be 
cracked directly into the fluidized mass in said 
Zone in at least partly liquid condition as it en 
ters said Zone, the temperature in said reaction 
zone being within the range of 1200 to 2200 F, 
cracking the oil in said zone in contact with 
the fluidized mass which is at a vaporizing and cracking temperature, supplying a quenchingma 
terial to the reaction zone above the fiuidized 
mass to reduce the temperature of the products 
arising therefrom, continuously withdrawing fine 
ly divided material containing contaminants de 
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posited thereon as a result of the cracking, cons 
veying the finely divided material directly to a 
combustion zone, causing the contaminants on 
the finely divided material to be consumed by 
combustion in the combustion zone, withdraw 
ing the finely divided material from the combus 
tion zone, and returning it directly and substan 
tially uncooled to the reaction zone for effecting 
vaporization and cracking of further amounts 
of oil, 

3. A continuous process for treating hydrocar 
bons by intensive thermal cracking to produce 
increased quantities of aromatics and normally 
gaseous olefins which comprises providing a mass 
of finely divided, heat resistant, non-catalytic 
material in a reaction zone, maintaining said 
mass in fluidized condition, injecting an oil to 
be cracked directly into the fluidized mass in 
said zone in at least partly liquid condition as 
it enters said zone, cracking the oil in said zone 
for a period of timeless than about 10 seconds 
in contact with the fluidized mass which is at 
a vaporizing and cracking temperature, supply 
ing a quenching material to reduce the tempera 
ture of the products arising from the reaction 
Zone, continuously withdrawing finely divided 
material containing contaminants deposited 
thereon as a result of the cracking, conveying 
the finely divided material directly to a com 
bustion zone, causing the contaminants on the 
finely divided material to be consumed by com 
bustion in the combustion 20ne, withdrawing the 
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finely divided material from the combustion zone, 
and returning it directly and substantially un 
cooled and at a temperature within the range of 
1200 to 2200 F, to the reaction zone for effect 
ing vaporization and cracking of further amounts 
of oil. 
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