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3 Cairns. 

This invention relates to the treatment of 
hydrocarbon oils, and refers more particularly 
to the conversion or thermal decomposition of 
relatively heavy oils to produce maximum quan 

5 tities of anti-knock motor fuel. 
In One embodiment of the present invention, 

it comprises subjecting raw oil charging stock to 
Cracking conditions of elevated temperatures and 
preSSures, separating the products of this reac 

10 tion into various intermediate and final products, 
Subjecting various intermediate products to re 
COnversion under independently controlled Crack 
ing conditions and subjecting a portion or all of 
each of said reconverted intermediate products 

15 to further treatment. 
In a more specific embodiment the invention 

comprises Subjecting raw oil charging Stock to 
cracking conditions of elevated temperatures 
and pressures in a heating element, discharg 
ing the heated materials into an enlarged 
reaction Zone, Wherein vaporous and non-Vap 
orous products of the reaction are separated, 
Subjecting vapors from the reaction zone to 
fractionation in a primary dephlegmator, Sub 
jecting the lighter uncondensed portion of the 
Vapors from the primary dephlegmator to fur 
ther fractionation in a secondary fractionating 
Zone, subjecting the lighter uncondensed portion 
of the vapors from the Secondary fractionating 
Zone to condensation, cooling and collection, sub 
jecting unvaporized residual oil from the reaction 
chamber to further vaporization in a Zone of 
reduced pressure, subjecting the evolved vapors 
from said Zone of reduced pressure to fractiona 
tion in a flash dephlegmator, uncondensed vapors 
from which are separately condensed, cooled and 
collected, subjecting reflux condensate from the 
primary dephlegmator, reflux condensate from 
the secondary dephlegmator and refluX con 

40 densate from the flash dephlegmator to recon 
version, each under independently controlled 
temperature and pressure conditions, introducing 
a portion or all of each of said reconverted mate 
rials into the reaction chamber together with 
the converted raw oil charging stock. 
As a feature of the present invention, I may 

introduce preheated or cold raw oil charging 
stock into any or all of the Streams Of recon 
verted intermediate products prior to the en 
trance of said streams into the reaction chamber. 
Another feature of the present invention may 

provide for the introduction of a portion or all 
of any or all of the reconverted intermediate 
products into the stream of raw oil charging stock 
entering the raw oil heating element. 
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(Cl. 196—49) 
The invention further provides for the intro 

duction of a portion or all of any or all of the 
reconverted intermediate products into the flash 
distilling chamber, if desired, together with the 
unVaporized residual Oil from the reaction cham 
ber to assist vaporization of the latter and, if so 
desired, to augment said vaporization to a point 
where only substantially dry coke will remain as 
a residual product in the flash distilling chamber. 

Referring now to the accompanying diagram- l0 
matic drawing, which Serves to illustrate one 
form of apparatus in which the process of the 
present invention may be practiced, raw oil charg 
ing stock supplied through line and valve 2 may 
be fed by means of pump 3 through line 4 and 15 
valve 5, through preheating coil 6, located Within 
dephlegmator 49, where it is preheated by indirect 
contact with the hot ascending vapors in this 
Zone, and may thence flow through line 7 and 
valve 8 into line 9, where it may mingle with any 20 
portion of the raw charging Stock fed directly 
from pump 3 through line and valve f l to line 
9. The preheated or cold raw oil or a mixture of 
these, as the case may be, is fed through line 9 
and valve Sa into heating element 2, where it 25 
is subjected to cracking under any desired tem 
perature and pressure conditions. 

Heating element 2 is located in any Suitable 
form of furnace 3 and the heated oil leaving 
this heating element is discharged through line 

is and valve 5 into reaction chamber 6, from 
which unvaporized residual oil may be Withdrawn 
to retreatment as hereafter more fully de 
scribed and from which vapors, Withdrawn 
through line 7 and valve 8, are subjected to 
fractionation in dephiegmator í 9. Vapors from 
the top of the dephlegmator 9 are Withdrawn 
through line 20 and valve 2 and introduced into 
fractionating column 22, where they are Sub 
jected to further fractionation, their lighter un 
condensed portions being Withdrawn through 
line 23 and valve 24, subjected to condensation 
and cooling in condenser 25, thence passing 
through line 26 and valve 27 to be collected in 
receiver 28, distillate from which is withdrawn 
through line 29 and valve 30 and vapors from 
which are released through line 3 controlled 
by valve 32. A portion of the condensed distillate 
from receiver 28 may be withdrawn through line 
33 and valve 34 to pump 35 and returned through 
line 36 and valve 37 to fractionating column 22 
to assist condensation and cooling in this zone 
and to maintain the desired outlet temperature of 
the vapors from the top of this column. 

Unvaporized residual oil withdrawn from re- 55 
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2 
action chamber 6 through line 38 controlled by 
Valve 39 inay be withdrawn all or in part, from 
the System by well known means not shown, or 
iiay be fed all or in part, through lines 40 and 
4 to flash distilling chamber 42, the pressure 
being preferably reduced as the oil passes through 
valve 3 in line 4. Unvaporized residual oil from 
flash distilling chamber 42 may be withdrawn 
from the System to storage or elsewhere through 
line 4 controlled by valve 35. Wapors withdrawn 
from flash distilling chamber 42 through line 46 
and valve 47 are subjected to fractionation in 
dephlegmator 48, from which the uncondensed 
light portion of the vapol's is withdrawn through 
line 49 and valve 50, subjected to condensation 
and cooling in condenser 5A, thereafter passing 
through line 52 and valve 53 into receiver 54, 
from which condensed distillate is withdrawn 
through line 55 and valve 56 and uncondensable 
gas is released through line 5: controlled by valve 
58. A portion of condensed distillate from 1'e- 
ceiver 54 may be withdrawn through line 59 
and valve 6G into pump 6 and returned through 
line 62 and valve 63 to dephlegmator 48 to assist 
condensation and cooling in this Zone. 
As a feature of the present invention, I have 

provided for the introduction of an extraneous 
oil or oils, the composition of which corresponds 
Substantially to that of the vapors entering the 
various fractionating zones or to that of the 
heavier portions of these vapors, that is, to that 
of the reflux condensates from the various frac 
tionating zones, into any or all of the dephleg 
nating and fractionating columns 9, 22 and 
28. In the case of dephlegmator 9 this extra 
neous cil, corresponding Substantially to vapors 
introduced in dephlegmator 9 from line fl or to 
reflux condensate from dephlegmator A9, may be 
supplied through line 64 and valve 65 to pump 
G6 and thence fed through line 6 and valve 68 
to dephlegmator 19 in direct contact with the 
ascending vapors. In the case of fractionating 
column 22 the extraneous oil, corresponding Sub 
stantially to vapors introduced into fractionat 

5 ing column 22 through line 20, or to reflux con 
densate from column 22, may be supplied through 
line S9 and valve tie to pump and thence fed 
through line 2 and valve 73 into direct contact 
with the ascending vapors in column 22. In the 
case of dephlegmator 48 the extraneous oil, cor 
responding substantially to vapors introduced 
into dephlegmator 38 from line 46, or to reflux 
condensate from dephlegmator 48, may be Sup 
plied through line 74 and valve 75 to pump 16 
and thence fed through line 77 and valve 78 
into direct contact with the ascending vapors in 
dephlegmatOr 48. 

Reflux condensate from dephlegmator 9 with 
drawn through line 79 and valve 80 to pump 8 
is fed through line 82 and valve 83 into heating 
element 84, which is located in any suitable fur 
nace 85 and from which recOnverted materials 
are introduced through line 86 and valve 87 and 
valve 88 into reaction chamber 6. 

Reflux condensate from fractionating Column 
22 withdrawn through line 89 and valve 90 to 
pump 9 is fed through line 92 and valve 93 
into heating element 94, which is located in any 
suitable form of furnace 95, and from which the 
converted materials are introduced through line 
S6 and valves 97 and 98 into reaction chamber f6. 

Reflux condensate from dephlegmator 48 with 
drawn through line 99 and valve 98 to pump 
Of is fed through line 02 and valve 03 to heat 

2,050,467 
ing element 04, which is located in any suitable 
form of furnace O5 and from which the con 
verted materials are introduced through line 06 
and Valves 87 and 08 into reaction chamber 6. 
RaW oil charging stock, either preheated by 5 

paSSage through coil 6, or supplied cold to line 9 
from pump 3, as the case may be, may be intro 
duced in any proportion into any or all of the 
Streams of reconverted materials from heating 
elements 84, 94 and 04. Raw oil may be intro 
duced into line 86 by diverting it from line 9 
through line 2 and valve 22. Raw oil may be 
introduced into line 96 by diverting it from line 
9 through line 23 and valve 24. Raw oil may 
be introduced into line 06 by diverting it from 15 
line 9 through line 25 and valve 26. 

Reconverted materials from any one, any com 
bination, or all, of the heating elements 84, 94 
and 104 may be introduced in any proportion 
into the stream of raw oil charging stock enter 
ing heating element 2 through line 9. Heated 
and reconverted materials from heating element 
84 may be diverted all or in part, from line 86 
and introduced into line 9 through line O9 con 
trolled by valve 0. 
materials from heating element 94 may be di 
Verted all or in part, from line 96 into line 9 
through line i? controlled by valve ff2. Heated 
and reconverted materials from heating element 

20 

Heated and reconverted 25 

f04 may be diverted all or in part, from line 07 30 
into line 9 through line 3 controlled by valve 

4. 
Heated and reconverted materials from any one, 

any combination, or all of heating elements 84, 
94 and fo4 may be diverted, all or in part, from 35 
the transfer lines 86, 96 and f O6, and fed respec 
tively through lines 5, 6 and f 7, controlled 
respectively by valves f 8, 9 and 20 into line 
4 to mingle with the unvaporized residual oil 
from reaction chamber 6, introduced into flash 
distilling chamber 42, to assist further vaporiza 
tion of this residual product in chamber 42. 

Pressures employed within the system may 
range from Sub-atmospheric to high super-at 
noSpheric pressures of 1500 pounds or more per 4 
Square inch. Pressures may be substantially 
equalized throughout the entire system or differ 
ential pressures may be employed between various 
elements of the system. 
Cracking temperatures employed may range 

from 750 to 1200° F. more or less. Preferably 
milder Cracking conditions are employed in heat 
ing element ?2 than in heating elements 84, 94 
and 04, and the temperature and pressure con 
ditions in each of these heating elements may be 
independently controlled. 
As a Specific example of a typical operation of 

the process of my invention, a 24 A. P.I. gravity 
Mid-Continent topped crude forms the raw oil 
charging Stock for the system and is subjected in 
heating element 2 to a temperature of approxi 
mately 850° F. under super-atmospheric pres 
Sure of Some 500 pounds per square inch. Pres 
Sure upon reaction chamber 6 is reduced to ap 
proximately 150 pounds per square inch, and is 
Substantially equalized with the pressure in de 
phlegmator 9. Secondary fractionating column 
22 and Subsequent condensing and receiving 
equipment, as well as the flash distilling system, 
are maintained under a pressure of approximate 
ly 30 pounds per square inch. Three additional 
Streams of hydrocarbon oil undergoing conver 
sion, corresponding respectively to the reflux 
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column 22 and flash dephlegmator 48, form about 
80% of the total oil undergoing conversion. 
The oil passing through heating element 84 is 

maintained at an outlet temperature of approx 
imately 925 F. and the pressure of approximate 
ly 275 pounds per square inch, maintained upon 
heating element 84, is equalized with the reduced 
pressure upon reaction chamber 6 before the 
oil is introduced thereto. The outlet temperature 
upon heating element 94 is maintained at ap 
proximately 1100 F., and the pressure in this 
heating element is substantially equalized with 
the pressure in reaction chamber 6. The outlet 
temperature for heating element 04 is approxi 
mately 950 F., and the pressure upon this heat 
ing element is maintained at about 200 pounds to 
the square inch. A small portion of the recon 
Verted material from heating element 94 is in 
troduced into flash distilling chamber 42 to assist 
Vaporization of the residual oil. Sufficient raw 
oil is introduced into the three streams of re 
converted materials entering reaction chamber 
6 to insure a temperature of the combined ma 

terials in chamber 6 of approximately 850 F. 
In an operation Such as above outlined, a yield 

based on the total charge to the System of ap 
proximately 68% of motor fuel having an anti 
knock value of about 50% equivalent to a blend 
of about 50% straight run Pennsylvania gasoline 
and about 50% benzol is obtained. About 4% 
preSSL re distillate bottons are recovered from the 
redistillation of the distillate collected in receiver 
54, the remainder of the products from the System 
being gas and dry coke formed in the flash dis 
tilling chamber 42. 
During another Operation portions of the heated 

hydrocarbon streams from heating elements 84, 
94 and 04 may be diverted into the flash dis 
tillation chamber 46 while the remainder may be 
directed to the reaction chamber 6. In another 
operation wherein unvaporized liquid residue only 
is diverted into the flash distillation chamber, 
a yield of approximately 55% motor fuel with a 
50% benzol equivalent may be obtained making 
at the same time approximately 25% of flashed 
residual fuel oil and the remainder gas With some 
coke. The examples given are illustrative and 
are not to be construed as limitations upon the 
broad Scope of the invention. 

I claim as my invention: 
1. A hydrocarbon oil cracking process which 

3 
comprises passing the charging oil in a restricted 
Stream through a heating Zone and heating the 
Same therein to Cracking temperature under pres 
Sure, discharging the heated oil into a vapor sepa 
rating ZOne and separating the same therein into 
Vapors and unvaporized oil, removing the vapors 
and Subjecting the same to dephlegmation there 
by forming reflux condensate, separately remov 
ing the unvaporized oil and flash distilling the 
same in a flashing zone by pressure reduction, 
dephlegmating the resultant flashed vapors there 
by forming flash reflux, Subjecting said reflux 
condenSate and Said flash reflux independently 
of the charging oil and independently of each 
other to independently controlled cracking con 
ditions of temperature and pressure best suited 
for the cracking thereof, then introducing Said 
reflux condensate and Said flash reflux to said 
Separating ZOne to be commingled therein with the 
heated charging oil and With each other, and 
finally condensing the dephlegmated Vapors. 

2. The method as defined in claim further 
characterized in that there is introduced into 
contact with the vapors in the first-mentioned 
dephlegmating step an oil corresponding in char 
acter to said reflux condensate and in that there 
is introduced into contact with the vapors in the 
Second-mentioned dephlegmation Step an oil cor 
responding in character to Said flash reflux. 

3. A hydrocarbon Oil Cracking process which 3 
COimprises passing the charging oil in a restricted 
stream through a heating Zone and heating the 
Same therein to cracking temperature under pres 
Sure, discharging the heated oil into a Vapor sep 
arating Zone and Separating the same therein 
into Vapors and unvaporized oil, removing the 
VaporS and Subjecting the saime to dephlegma 
tion thereby forming reflux condensate, sepa 
rately removing the unvaporized oil and flash 
distilling the same in a flashing zone by pressure 
reduction, dephlegmating the resultant flashed 
vapors thereby forming flash reflux, subjecting 
Said reflUX condensate and Said flash reflux inde 
pendently of the charging oil and independently 
of each other to independently controlled crack 
ing conditions of temperature and pressure best 
Suited for the cracking thereof, then introducing 
at least a portion of such reheated condensates 
to Said flashing Zone, and finally condensing the 
dephlegmated vapors. 

JEAN DELA "TRE SEGUY. 
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