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This invention relates to the coking of hydro 
Carbon oils and more particularly refers to an 
improved process and apparatus for the continu 
Ous coking of hydrocarbon oils by direct contact 
with hot combustion gases. 
In its primary concepts the invention com 

prises an improved process and apparatus for the 
coking of relatively heavy hydrocarbon oils where 
in the oil is introduced into a low pressure cok 
ing Zone in a plurality of streams, preferably of 
progressively smaller size, hot combustion gases 
are simultaneously introduced into direct contact 
with said streams, thereby effecting reduction of 
the oil to coke, the coke produced is continuously 
removed from the coking Zone, vaporous products 
are separately withdrawn from the coking Zone 
and are subjected to fractionation and scrubbing 
for the Separation of desirable liquefiable com 
ponents from heavy tars and gases, said heavy 
tars are returned to the coking zone for further 
treatment and uncondensable gas from the 
System is supplied as fuel to the combustion zone 
of the process. 
The features of the invention will be found 

advantageous in the coking of any type of oil 
and are especially well adapted to the treatment 
of relatively heavy oils supplied to the process in 
either cold or heated state, and particularly 
residual oil resulting from cracking which may be 
withdrawn hot from the cracking process and 
Supplied to the coking zone of the present process 
Without Substantial loss of heat. 
The attached diagrammatic drawing, Figs. 

and 2, illustrates one specific form of apparatus 
incorporating the features of the present inven 
tion. 

Fig. 1 is a side elevational view of the apparatus 
partially in cross section, and Fig. 2 is a section 
through the coking Zone taken along line 2-2 
in Fig. 1. 
The advantages and features of the invention 

will be better understood by reference to the 
drawing and the following description thereof. 
The description of the drawing includes a de 
scription of the operation of the process, as it 
may be practiced in the apparatus shown. The 
oil to be treated which, as already stated, may be 
either in a cold or heated State, is supplied through 
line and valve 2 to manifold 3 wherefron it is 
introduced into coking zone Å through a, plu 
rality of jets or nozzles 5. The jets or nozzles S 
are preferably of progressively Smaller size from 
the inlet to the outlet end of the coking zone, v 
i. e. as from left to right in the drawing, so that 

55 more oil is supplied to the hot end of the COX 

bustion zone into which the hot combustion gases 
are introduced than at the cooler end of the 
combustion zone from which vaporous products 
are withdrawn and progressively less fresh oil to 
be coked is contacted with the hot combustion 
gases as cooling of the gas progresses during 
their travel from the inlet to the outlet of the 
coking zone. ..." 
Simultaneously with the introduction of the oil 

to be coked into the coking zone, hot combustion 
gases, generated in a suitable combustion zone 6, 
are introduced into one end of the coking zone 
through duct, controlled by valve or damper 8. 
A suitable burner 9 supplies air or other com 
bustion supporting gas, introduced through line 
0 and valve , and combustible fuel of any Suit 

able form, introduced through line A2 and valve 
f3, to the combustion zone wherein the hot con 
bustion gases are generated, preferably at atmos 
pheric or superatmospheric pressure. Combus 
tion may be so controlled in combustion zone 6 
that there is substantially no excess air in the 
hot combustion products leaving this Zone so that 
coking of the-oil is accomplished entirely by the 
heat contained within the combustion gases or, 
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25 when desired, any suitable quantity of excess air 
may be introduced into the combustion zone and 
supplied with the combustion products into colk 
ing zone 3 where it will support partial combustion 
of the material undergoing coking to increase 
the temperature in this zone and assist coking 
and devolatilization. 
Coking zone 4 is preferably maintained at Sub 

stantially atmospheric or subatmospheric pres 
sure and, although not illustrated in the drawing, 
both combustion zone 6 and coking chai Aber 6 
may be and preferably are, heavily insulated to 
prevent the excessive loss of heat by radiatio). 
Any suitable means of continuously or inter 

mittently removing the petroleum coke from the 
coking zone may be provided and in the particular 
apparatus illustrated in the drawing, a plurality 
of helical conveyors &, driven by any Suitable 
means not shown, through gears 26, are located 
along the bottom of the coking zone by means of 
which the coke is moved along the inclined bot 
tom 5 of the coking zone to the outlet 96 wheres 
from it is discharged through branches A con 
trolled by valve 8 into a plurality of carbon 
collecting drums 9. A plurality of carbon-col 
lecting drums 9 are preferably employed so that 
while one is being filled with coke, another previ 
ously filled drum may be cleaned and prepared 
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for further operation, thus permitting prolonged . 
continuous operation of the proceSS. 
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2 
Combustion gases and vaporous hydrocarbons, 

resulting from coking of the oil, are removed. 
from the coking Zone through line 2, valve 22 
and are introduced into fractionator or tar sepa 
rator 23 wherein the heaviest components of the 
vapors, comprising tars and other materials of 
high coke-forming characteristics are separated 
from the lighter vapors and gases. The heavy 
high coke-forming oils are withdrawn from 
fractionator 23 through line 24 and valve 25 to 
pump 26 by means of which they are returned 
through line 27 and valve 28 to the manifolds 3, 
preferably at a point between two of the larger 
of the nozzles 5, through which the oil from 
ZOne 23 is introduced into the coking zone, to 
gether with charging stock from line , and there 
subjected to further coking. 
Wapors escaping condensation in column 23 are 

withdrawn through line 29 and valve 30 to fur 
ther fractionation in fractionator 3 by means 
of which additional liquid components of the va 
pors of lower boiling. characteristics than the 
heavy tars separated in fractionator 23 and of 
higher boiling characteristics, than the desirable 
light liquid product of the system are condensed 
as reflux condensate which collects in the lower 
portion of fractionator 3 and may be withdrawn 
through line 32 and valve 33 to cooling and stor 
age Or to any desired further treatment, and may, 
when desired, be recycled to further conversion 
in the same cracking system from which the re 
Sidual oil to be coked is obtained, when the oil 
to be coked is obtained from such a source. 
Wapors and gases remaining uncondensed in 

fractionator 3 are withdrawn through line 34 
and valve 35 to condensation and cooling in con 
denser 36 wherefrom the condensed and uncon 
densed materials pass through line 3T and valve 
38 to be collected in receiver 39. Uncondensed 
products, including combustion gases, hydrocar 
bon gases and entrained liquefiable hydrocarbons 
may be released from receiver 39 through line 
40 and valve 4 and are preferably Subjected to 
absorption or scrubbing, by well known means not 
shown in the drawing, for the removal of the de 
Sirable light liquefiable hydrocarbons which may 
be blended back with the distillate withdrawn 
from receiver 39 through line 42 and valve 43, 
this blended product forming the desirable light 
liquid product of the system which preferably 
comprises materials boiling within the range of 
motor fuel and of high anti-knock Value. A por 
tion of the gas withdrawn from receiver 39 or 
preferably a portion of the lean gas from the 
process, i. e. gas from receiver 39 after. Scrubbing 
or absorption, for the removal of liquefiable com 
pOnentS, may be returned to combustion Zone 6 
to serve as a portion or all of the fuel required 
by the process. Line 44, controlled by valve 45, 
serves as a means of removing gas for this pur 
pose from receiver 39 and line 45, controlled by 
valve 46, serves as a means of returning the lean 
gas. Either of these gases thus supplied to pump 
or compressor C7 are returned through line 48 
and valve 49 to burner 9 and thence to combus 
tion Zone 6. 
Pump 4.7 may serve as a vacuum pump for 

maintaining Sub-atmospheric. pressure in the 
coking Zone and Succeeding portions of the sys 
tem or, when desired, a vacuum pump may be in 
terposed, for example, in line 2? or in line. 29 for 
the purpose of maintaining subatmospheric pres 
Sure in the coking zone alone or in the coking 
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ZOne and any desired portion of the succeeding 
equipment, although such means are mot illus 
trated in the drawing. 
As already mentioned, the combustion Zone 

may be operated at substantially atmospheric or 
low Superatmospheric pressure up to 60 pounds, 
or thereabouts, per square inch. The coking Zone 
may be operated at Substantially atmospheric or 
subatmospheric pressure. Temperatures em 
ployed in the coking zone may range from 1200 to 
1600°F., or thereabouts. The portions of the sys 
tem succeeding the coking Zone may be operated 
at substantially equalized Or increased pressure 
relative to that employed in the coking zone. 
As a Specific example of the Operation of the 15 

process of the present invention, heavy residual 
oil resulting from cracking is introduced into the 
coking zone through a plurality of streams of 
progressively decreasing size at a temperature of 
approximately 780° F. Hot combustion gases 20 
generated under a Superatmospheric pressure of 
about 10 pounds per Square inch are passed 
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, through the coking. Zone and directly contacted 
with the streams of residual oil. The minimum 
temperature in the coking zone is about 1000 F. 25 
Vaporous products from the coking zone are sub 
jected to fractionation and scrubbing for the re 
covery of condensable components and the heavy 
tars separated by primary fractionation of the 
vapors are returned to the coking zone. Coke is 30 
continuously withdrawn from the coking zone 
and a portion of the lean gas from the System is 
returned to the combustion zone as fuel. This 
operation may yield, per barrel of charging stock, 
about 140 pounds of coke of low volatility, about 35 
8 gallons of distillate boiling Within the range of 
motor fuel and having an octane number of ap 
proximately 82. The other products of the sys 
tem comprise about 7% gallons of intermediate 
liquid products suitable for use as cracking stock 40 
and about 3500 cubic feet of gas, per barrel of 
charging stock. The gas is a mixture of hydro 
carbon gases and combustion gases and may have 
a calorific value of about 500 B. t. u.’s 
I claim as my invention: ? 
1. In a process for the continuous coking of 

hydrocarbon oil wherein the oil is introduced into 
a coking zone and there directly contacted with 
hot combustion gases whereby said oil is reduced 
to coke, the improvement which comprises in- 50 
troducing the oil into the coking Zone in a plu 
rality of streams of graduated and progressively 
Smaller cross-section, and passing the combus 
tion gases through the coking Zone in the direc 
tion of decreasing cross-section of said streams. 

2. A process such as is claimed in claim 1 
wherein subatmospheric pressure is employed in 
the coking Zone. 

3. A process for the coking of hydrocarbon oils 
which comprises introducing the oil into a cok- 60 
ing Zone in a plurality of streams of graduated 
and progressively smaller cross-section, generat 
ing combustion gases in a combustion zone and 
passing the hot combustion products through the 
coking zone in the direction of decreasing cross 
section of said streams, whereby the oil is re 
duced to coke, removing coke from the coking . 
Zone, removing vaporous and gaseous hydrocar 
bons together with combustion gases from the O 
coking Zone, separating from the mixture of va 
pOrS and gases heavy tars and similar coke-form 
ing materials, returning the latter to the coking 
Zone, then cooling the mixture of vapors and 
gases to condense vaporous hydrocarbons con-s 
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tained therein and returning at least a portion of comprises introducing the oil to the coking zone 
the latter gaseous hydrocarbons to the combus- in a plurality of streams at longitudinally spaced 
tion zone to serve as fuel for the process. points between said ends of the coking zone, said 

4. In the coking of hydrocarbon oil in a Cok- streams being of progressively Smaller cross-sec 
5 ing zone wherein progressively decreasing tem- tion in the direction of decreasing temperatures 5 

peratures preval from one end of the coking zone through the coking zone. 
to the other end thereof, the improvement which JEAN DELATTRE SEGUY. 


