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2 Claims. 

This invention relates to the art of coking hy 
drocarbon liquids, and has for an object the pro 
Vision of a method whereby hydrocarbon liquid 
Such as a reduced crude oil, a pressure tar or 
residuum resulting from a previous cracking 
operation, may be treated to produce a strong 
and dense coke. 
My invention has for further objects such ad 

ditional improvements in operative advantages 
and results as may hereinafter be found to ob 
tain. 

In its broad aspect, my invention contemplates 
coking hydrocarbon liquid under a fluctuating 
preSSure, as Well as, where desired, under a fluc 
tuating temperature. By means of such changes 
in pressure or temperature or both during the 
coking operation, hydrocarbon liquid or vapors 
not yet coked are caused to penetrate into the 
intercellular structure of previously formed coke, 
thereby resulting in the building up of further 
coke within the cells of coke previously formed 
and in the ultimate production of an extremely 
dense mass of coke. 
While the material being coked may be sub- - 

jected to fluctuations of pressure or temperature 
or both during the coking operation in various 
manners, my invention further contemplates the 
provision of an improved method whereby such 
fluctuation of pressure and temperature may 
readily be achieved, as well as means for carry 
ing out my improved method. 

In this aspect, my invention contemplates de 
livering hydrocarbon liquid, preferably in a high 
ly heated condition, to a coking retort having a . 
restricted vapor outlet, and additionally supply 
ing to the coking retort a stream of relatively 
light hydrocarbon fluid preheated to such tem 
perature as will promote the reduction of residual 
portions of the relatively heavy hydrocarbon 
liquid to coke, and under a varying or fluctuat 
ing pressure. Thus, in a preferred instance, a 
stream of hydrocarbon oil such as gas oil or of . 
hydrocarbon gas may be passed through a con 
fined heating zone wherein it is heated to a rela 
tively high temperature, for example, 900 F., un 
der a fluctuating pressure, the resultant highly 
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heated products being discharged into the coking 
retort together with the hydrocarbon liquid to 
be coked. Preferably, the application of heat to 
the aforesaid confined heating zone is regulated 
automatically or otherwise in accordance with 
the pressure therein and the rate of flow there 
through to maintain a substantially constant out 
let temperature. 

range. 

(C. 202-15) 
. The hydrocarbon liquid to be coked is initially 
brought to a pressure in excess of the pressure 
obtaining at any time in the inlet line for con 
ducting the aforesaid relatively light heated hy 
drocarbon products into the retort, and if not 
already in a highly heated condition is pref 
erably preheated and is then discharged through 
a restricted orifice into the coking retort. The 
extent of preheating may be varied over a wide 

Thus I may preheat the liquid to a ten 
perature just short of one at which rapid coking 
is effected, or, preferably, I may preheat the liquid 
to be coked to a rapid coking temperature under 
a time of contact so short that no Substantial 
coking occurs until the liquid is discharged into 
the coking ZOne. 

Residual portions of the liquid thus discharged 
into the coking retort are maintained therein un 
der the influence of the fluctuating pressure ob 
taining in the aforesaid confined heating Zone un 
till coked, while liberated vapors pass off through 
the restricted outlet from the coking retort. 

In a modification of my invention, a further 
stream of relatively light hydrocarbon fluid such 
as light hydrocarbon oil, such as a cycle conden 
sate produced in the process, or a suitable hydro 
carbon gas may be supplied to the coking retort 
for the purpose of assisting in the coking opera 
tion. Such hydrocarbon fluid is preferably 
initially passed through a confined heating zone 
under a substantially constant elevated pressure 
and is discharged through a restricted orifice or 
a plurality of orifices into the interior of the 
Coking retort and preferably directly into the 
mass of coke forming therein, in such manner 
that the introduction of the heated stream will 
vary in amount in accordance with the fluctua 
tions in pressure effected as recited above. By 
thus varying the amount of the second stream of 
highly heated relatively light hydrocarbon fluid 
Supplied to the interior of the coking retort, a 
temperature variation as well as a pressure varia 
tion may be effected therein, thus further pro 
moting the formation of dense coke within the 
retort. - 

In order that my invention may be clearly set 
forth and understood, I now describe, with refer 
ence to the drawing accompanying and forming a 
part of this specification, various preferred forms 
and manners in which my invention may be prac 
ticed and embodied, but without limiting my 
invention to such illustrative exemplifications. 
In this drawing, 
The single figure is a more or less diagram 

matic elevational view of apparatus for effecting 
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the coking of hydrocarbon liquid in accordance 
with my present invention. 

Referring now to the drawing, a hydrocarbon 
liquid to be coked, such, for example, as a reduced 
Crude oil, a pressure tar or liquid residuum ob 
tained from a previous cracking operation, is 
Supplied to the interior of a coking vessel , 
preferably at a coking temperature or a tempera 
ture just short of One at which rapid coking is 
effected. In the instance illustrated, the intro 
duction of liquid to be coked is accomplished by 
means of a pump 2 and a conduit 3 leading from 
a Suitable source (not shown) and preferably 
provided with a restricted orifice or a pressure 
reducing valve 4. It will be obvious that the 
pump 2 may be dispensed with where the hydro 
carbon liquid to be coked is supplied from a 
source thereof under a suitably high pressure as, 
for example, the reaction chamber of a cracking 
unit. The pressure in the conduit 3 on the high 
pressure Side of the valve 4 should be of the order 
of 300 pounds per square inch, or more or less, 
depending upon the maximum pressure to be 
maintained in the coking vessel . 
The coking vessel is provided with inlets 5 

and 6 for hydrocarbon liquid, vapor or gas, with 
removable heads and 8 whereby coke may be 
removed from the interior of the vessel , and 
with a vapor outlet 9 having a restricted orifice 
O. While various forms of orifices may be em 

ployed it is preferred to employ an orifice such 
as that illustrated at O in the drawing, which 
is of stream-line or venturi configuration, in 
Order to minimize the formation of coke at this 
point. 

In order to provide for varying the pressure 
within the coking vessel , a suitable hydro 
carbon material, preferably of relatively light and 
clean character, for example, a clean gas oil, a 
naphtha or a hydrocarbon gas, is delivered from 
a Source (not shown) through a conduit 2 by 
means of a pump 3 to heating coils f4 located 
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within a suitable furnace 5. The pump i3 is 
Operated in Such manner as to provide a fluctuat 
ing pressure. Preferably this fluctuation of pres 
Sure is as Severe and rapid as is possible to 
obtain. The pressure exerted by the pump 3 
may, for example, vary from a pressure as low 
as from 10 to 20 pounds per square inch to as 
high as 200 to 280 pounds per square inch, plus 
whatever pressure is necessary to overcome the 
resistance or back pressure of the coils 4. It 
Will be understood, however, that such specific 
pressures as have been recited, while representing 
a preferred range are nevertheless given largely 
by way of illustration, and may be varied in 
accordance with the nature of the materials 
handled and the nature of the results desired. 
The furnace f 5 is provided with a suitable 

burner or burners f6 to which suitable fuel is 
supplied through a line 7 having a regulating 
valve 8. By suitable automatic means, readily 
provided and not necessary to be described in 
detail herein, the supply of fuel to the burner 
or burners 6 is preferably automatically con 
trolled in accordance with the flow of hydro 
carbon material through the coils f4 to maintain 
a Substantially constant outlet temperature. 
That is to say, as the pressure exerted by the 
pump 3 rises and the flow of hydrocarbon fluid 
through the coils f4 increases, the valve 8 auto 
matically opens to admit more fuel to the burner 
Or burners 6. 

Preferably, the hydrocarbon oil or gas in pass 

2,062,254 
ing through the coil 4 is heated to a temperature 
sufficient to promote coking of residual portions 
of the hydrocarbon liquid introduced into the 
coking vessel f. While this temperature may 
vary considerably, a temperature of from 825 to 
1050 F. or more and preferably about 900 F. is 
suitable under most conditions. The highly 
heated products from the coils 4 then pass 
through a transfer line 9 and the inlet 5 into 
the interior of the coking vessel . . 
. . By means of the fluctuation in pressure 
exerted by the pump f3, the Operation of which 
is periodically varied as desired, and due also 
to the restriction provided by the orifice O in 
the vapor outlet leading from the coking 
vessel f, the pressure within the coking vessel 
is caused to vary periodically, the fluctuation of 
pressure taking place at whatever rate may be 
desired. Due to this fluctuation in pressure with 
in the coking vessel , the pores of the cellular 
coke being formed are caused to be filled with 
hydrocarbon liquid to be coked, thus resulting in 
building up and strengthening the cellular struc 
ture of the coke in process of formation and 
resulting, as aforesaid, in the ultimate formation 
of coke of very dense and strong character. 
While it is not always necessary to introduce 

0. 

a further stream of heated hydrocarbon fluid to 
the interior of the coking vessel through the 
inlet 6, nevertheless this is accomplished in a 
preferred instance. As illustrated in the draw 
ing, the inlet 6 is located in the lower portion 
of the coking vessel , that is to say, in direct 
contact with the mass of coke forming within 
the lower portion of the vessel and is pro 
vided with restricted orifices or openings 2. 
Relatively light hydrocarbon oil or gas is sup 
plied from a suitable source thereof (not shown) 
through a conduit 22 having a pump 23 to heat 
ing cois 24 located Within a suitable furnace 25. 
The furnace 25 is provided with a burner or 
burners 26 to which fuel is supplied through a 
line 27 having a preferably automatically op 
erated control valve 28. Heated products from 
the coil 24 pass to the interior of the coking 
vessel f through a transfer line 29, the inlet 6 
and the orifice or orifices 2. 
In the preferred instance, the operation of the 

pump 23 is varied as required to maintain a 
Substantially constant preSSure in the inlet 6 
which may be, for example, a pressure of the 
order of 300 pounds per square inch and the 
valve 28 is regulated automatically or otherwise 
to provide a substantially constant coil-outlet 
temperature of, for example, from 900° to 1000 
F. or more, that is to say, a temperature sufi 
ciently high to promote relatively rapid coking 
within the vessel and preferably higher than 
the temperature within the vessel f. 
Due to the fact that the pressure within the 

inlet 6 is thus maintained substantially con 
stant, whereas the pressure of the products in 
troduced to the inlet 5 is periodically varying or 
fluctuating, the amount of vapors or gases which 
pass through the orifices 2 into the interior of 
the coking vessel will vary in accordance with 
the fluctuating pressure within the vessel , and 
due to the temperature differential between the 
interior of the vessel and the hydrocarbon ma 
terial introduced to the inlet 6, a temperature 
variation within the vessel f is effected, which 
assists in the production of a dense coke for rea 
Sons Set forth herein above. 
While, as stated hereinabove, the periodic va 

riation of preSSure and/or temperature within the 

30 

40 

5 5 

60 

(65 



2,062,254 
coking vessel may be accomplished at any de 
sired rate, in the preferred form of my invention 
prefer to limit the cycle of pressure or tempera 

ture variation to a relatively short time, for ex 
ample, 30 minutes or less, the variation of pres 
sure or temperature or both taking place within 
this period being limited simply by the strength 
of the available materials and the character of 
pumping equipment available. Within the cycle, 
the high-pressure or saturating periods and the 
low-pressure periods may be varied considerably, 
but it is ordinarily preferred to maintain relative 
ly short saturating periods of, for example, from 
1 to 10 minutes' duration, and relatively long low 
pressure periods, of, for example, from 10 to 30 
minutes or even longer. Where desired, the in 
troduction of liquid to be coked may be suspended 
or considerably reduced during the low-pressure 
periods, the bulk or all of the liquid being charged 
into the retort f during the high-pressure Or 
saturating periods. 
My process may be employed to improve the 

density of coke previously made. Thus, I may 
initially charge the retort with relatively po 
rous coke produced elsewhere, for example in 
a combined cracking and coking unit of more Or 
less conventional type, further liquid to be coked 
being introduced in the manner set forth here 
in above. - - 

While I have set forth and described my in 
vention hereinabove with respect to various illus 
trative instances thereof, my invention is not 
limited to such exemplification, but may vari 
ously be embodied and practiced within the scope 
of the claims hereinafter named. 

I claim: 
1. The method of reducing a hydrocarbon liq dense coke. 

3 
uid to coke, which comprises introducing a hya 
drocarbon liquid to be coked into a coking zone, 
heating a stream of relatively light hydrocarbon 
fluid to a cracking temperature while in transit 
through a confined heating zone, discharging the 
heated products into the coking zone wherein 
separation of vapors and residual hydrocarbons 
takes place, and said residual hydrocarbons are 
retained and coked, periodically and rapidly 
varying the pressure within the range of from 10 
to 280 pounds per square inch under which said 
relatively light hydrocarbon fluid is supplied to 
said confined heating zone, and restricting the 
flow of vapors from said coking zone to effect a 
resultant fluctuating pressure variation therein 
to thereby produce a dense coke. 

2. The method of reducing a hydrocarbon liq-. 
uid to coke, which comprises introducing a hydro 
carbon liquid to be coked into a coking zone, 
heating a stream of relatively light hydrocarbon 
fluid to a cracking temperature while in transit 
through a confined heating zone, discharging the 
heated products into the coking zone wherein 
separation of vapors and residual hydrocarbons 
takes place, and said residual hydrocarbons are 
retained and coked, periodically and rapidly 
varying the pressure within the range of from 
10 to 280 pounds per square inch under which 
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said relatively light hydrocarbon fluid is Supplied 
to said confined heating Zone, supplying a fur 
ther stream of highly heated hydrocarbon va 
pors to the coke mass forming within said cok 
ing zone, and restricting the flow of vapors from 
said coking Zone to effect a resultant fluctuating 
pressure variation therein to thereby produce a 
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