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4. Claims. 

This invention relates to an improved proceSS 
and apparatus for treating hydrocarbon oils, and 
referS more particularly to the conversion of rel 
atively heavy oils into lighter and more valuable 
productS. 
The in Vention may comprise the employment 

of a primary cracking System wherein relatively 
mild Conversion conditions may exist and through 
Which oil may pass, and a secondary cracking 
Systein. Wherein more Severe conversion condi 
tions may be maintained. Raw oil charging stock 
may be supplied to a heating element of a pri 
mary Cracking System, and reflux condensate 
from a fractionator of said system may be re 
turned to Said primary heating element for 
reconversion. Vapors from a fractionator of Said 
primary Cracking System may be subjected to 
further fractionation in a secondary fractionator 
Of Said System, and reflux condensate from Said 
Secondary fractionator may be supplied to a 
heating element within a secondary cracking 
System. Wapors from a reaction chamber of Said 
Secondary cracking System may be Subjected to 
fractionation in a separate fractionator of said 
System, While reflux condensate from said system 
and fractionator may be returned for reconver 
Sion, either to the primary cracking system or 
to the Secondary cracking System, or, in part, to 
both. 
As a particular feature of the invention, a 

Secondary charging stock, Such, for example, as 
bottoms from the redistillation of a cracked dis 
tillate, the bottoms from a secondary tower of a 
Separate Cracking System, or other oil, preferably 
Similar in characteristics to reflux condensate 
from a secondary fractionator of a primary Crack 
ing Systern, may be fed to a Secondary cracking 
System for conversion, and Supplied either over 
head to a fractionator of said System, to a sec 
ondary fractionator of a primary cracking system 
directly into the inlet side of a secondary heating 
element, or into a stream of heated products be 
ing discharged from said Secondary heating ele 
ment, or partially to both. 
AS another feature of the invention, vapors 

from a reaction chamber of a secondary cracking 
System may be employed to reboil reflux con 
densate in a Secondary fractionator of a primary 
Cracking System, by passing said vapors into in 
direct contact thereWith, prior to their introduc 
tion into a fractionator of the secondary crack 
ing system. 
As another feature of the invention, a portion 

of either the primary or Secondary charging 
Stock, or both, may be blended with the residual 

(C. 96-48) 
oil. Withdrawn from a reaction chamber of a 
Secondary cracking system to improve the qual 
ity of the latter. 
Other and further objects and advantages of 

the invention Will become apparent from the 
following description and drawing, showing a 
diagrammatic, side-elevational view of one 
form of apparatus in which the invention may be 
carried out. 

Referring to the drawing, raw oil charging 
Stock may be Supplied through a line , controlled 
by a Valve 2, to a pump 3, from which it may 
paSS through a line 4, controlled by a valve 5, to 
a primary fractionator 6, where it may assist in 
fractionating the vapors undergoing treatment 
therein, and being discharged from said frac 
tionator, together With the relatively heavy, con 
densed components of Said vapors, through a 
line , controlled by a valve 8, to a pump. 9, from 
Whence Said oil and condensed components may 
be fed through a line 0, controlled by a valve , 
to a primary heating element 2. All or any 
desired portion of said raw oil may pass from 
pump 3 through a line 3, to a line 4, controlled 
by a valve 5, communicating with said line 
i0, and passing through said latter line directly 
to heating element 2. 

Primary heating element 2 may be disposed 
in any Suitable type of furnace 6, and the oil 
paSSing therethrough may be heated to any de 
Sired conversion temperature under any desired 
preSSure, after Which it may pass through a line 

7, controlled by a valve 8, to a primary reac 
tion chamber 9, wherein separation of vapors 
and Unvaporized material may occur. In event, 
the primary cracking System be operated for the 
production of a liquid residual product, said 
residue may be removed from chamber 9 through 
a line 20, controlled by a valve 2. Should non 
residuum Operations be employed, coke or car 
bonaceous materials may be allowed to accumu 
late in primary reaction chamber 9 and re 
moved therefrom after operations are discon 
tinued. 
Wapors from chamber 9 may pass through a 

line 22, controlled by a valve 23, to primary frac 
tionator 6, wherein their relatively heavy, in 
Sufficiently converted components may be con 
densed and returned for reconversion in primary 
heating element f2, as already described. Vapors 
from Said fractionator 6 may pass through a line 
27, controlled by a valve 28, to a secondary frac 
tionator 29, of the primary system, where they 
may be Subjected to further fractionation for 
Separation of the light components, preferably 
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tion chamber 5. Similarly, any desired portion 
of the Secondary charging stock from pump. 8: 
may be passed through line 82, valve 83, line 96, 
valve 97, line 94, and valve 95, into line 92 to 
commingle With said residual products. 

Pressures employed in both the primary and 
secondary cracking elements of the System may 
range from sub-atmospheric to Superatmospheric 
pressures as high as 2000 pounds per Square inch 
or more. Substantially equalized preSSures may 
be employed throughout the entire process, or 
differential pressures may be employed between 
various elements thereof. Preferably, milder Con 
version conditions may be employed in the pri 
mary heating element than in the Secondary 
heating element. Conversion temperatures em 
ployed may range from 750 F., to 1200° F., more 
Or leSS. 
As a specific example of one operation of the 

process, and the results obtainable thereby, a 
primary charging stock having approximately a 
22 A. P. I. gravity, and representing approxi 
mately 75% of the total charge, and a Secondary 
charging stock, amounting to about 25% of the 
total charge, being the pressure distillate bottoms 
from a redistillation of cracked distillate, and 
somewhat similar in characteristics to refiux con 
densate from the secondary fractionator of the 
primary cracking system, is subjected to treat 
ment at a temperature of about 910° F., and a, 
pressure of about 200 pounds per Square inch in 
a primary heating element. This pressure is Sub 
stantially equalized in the primary reaction 
chamber and primary fractionator. A temper 
ature of about 1050 F., and a pressure of about 
100 pounds per square inch is maintained in a 
secondary heating element, and this temperature 
is reduced by the introduction of a portion of 
the secondary charging Stock at Substantially 
the point of outlet of said secondary heating ele 
ment, to a temperature of about 925° F. The 
secondary reaction chamber, fractionator, and 
secondary condensing and collecting equipment 
may be maintained under a substantially equal 
ized pressure of about 30 pounds per Square inch. 
The secondary fractionator and Succeeding con 
densing and collecting equipment of the primary 
system may be maintained under a pressure of 
about 60 pounds per Square inch, and a non 
residuum operation is employed in the primary 
system. 
As a result, a yield, based on the total raW oil 

supplied to the process, of approximately 63% 
of motor fuel, having an anti-knock quality Sub 
stantially equivalent to a biend of 50% benzol 
and 50% Pennsylvania, straight-run Pennsylva 

3 
nia, gasoline may be obtained. About 14% of re 
sidual oil, suitable for Sale as fuel, and about 55 
pounds of coke per barrel of oil charged may also 
be obtained; the only other product produced 
may be a gas of high calorific value. 
I claim as my invention:- 
1. A conversion process which comprises sub 

jecting hydrocarbon oil to cracking conditions of 
temperature and preSSure in a, primary Zone, si 
multaneously cracking a lighter oil at higher 
temperature in a Secondary cracking zone, sub 
jecting the vapors evolved in said zones to inde 
pendent primary fractionation in separate frac 
tionating ZOnes and Supplying reflux condensate 
thus formed in Said separate fractionating zones 
to Said primary Zone, then combining the sepa 
rately fractionated vapors and subjecting the 
Same to common Secondary fractionation, sup 
plying resultant Secondary reflux condensate to 
Said Secondary cracking Zone, and finally con 
densing the vapors uncondensed by said common 
Secondary fractionation. 

2. The process as defined in claim 1 further 
characterized in that the vapors evolved in said. 
Secondary Cracking Zone, prior to the primary 
fractionation thereof, are passed in indirect heat 
exchange with Said secondary reflux condensate 
to reboil the latter before introduction of said 
Secondary reflux condensate to the secondary 
cracking Zone. 

3. A conversion process which comprises sub 
jecting hydrocarbon oil to cracking conditions of 
temperature and pressure in a primary zone, si 
multaneously cracking a lighter oil at higher 
temperature in a Secondary cracking zone, sub 
jecting the vapors evolved in said zones to inde 
pendent primary fractionation in separate frac 
tionating Zones and Supplying reflux condensate 
thus formed in Said Separate fractionating Zones 
to Said primary Zone, then combining the sepa 
rately fractionated vapors and subjecting the 
Same to common Secondary fractionation, sup 
plying resultant Secondary reflux condensate to 
Said Secondary Cracking Zone, and finally con 
densing the Vapors uncondensed by said common 
Secondary fractionation. 

4. The process as defined in claim 3 further 
characterized in that the vapors evolved in said 
Secondary Cracking Zone, prior to the primary 
fractionation thereof, are passed in indirect heat 
exchange With Said Secondary refux condensate 
to reboil the latter before introduction of said 
Secondary reflux condensate to the secondary 
cracking ZOne. 

LYMLAN C. HUETE. 
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