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ABSTRACT OF THE DISCLOSURE 

A process for integrating crude fractionation facilities 
with the production of petrochemical products wherein 
light distillates are initially separated from a virgin crude 
in a ?rst fractionator. The light distillate free crude is 
mixed with steam and passed through the convection sec 
tion of a pyrolysis heater and introduced into a gas oil 
tower. The gas oil overhead from the gas-oil tower is in 
troduced, without condensation, into the radiant heating 
section of the pyrolysis heater to effect cracking thereof 
to desired petrochemical products. ‘The residuum from 
the gas-oil tower may be further treated; e.g., by coking, 
to produce lighter products. 

This invention relates to petroleum processing and 
more particularly to a process for effectively integrating 
crude fractionation facilities with petrochemical facilities 
for the production of petrochemicals and petroleum prod 
ucts. 

In the petroleum industry, a crude oil is ?rst subjected 
to a series of fractionations to recover various feed stocks 
for the production of petroleum products. Thus, for ex 
ample, a crude oil is heated and introduced into an at 
mospheric fractionation tower wherein light distillates, 
including naphtha are separated from the crude. The 
crude, now free of light distillates, is passed through a 
heater and introduced into a vacuum ?ash tower wherein 
gas oil is recovered from the crude. The recovered gas 
oil is condensed, cooled and then transported to pyrolysis 
facilities to produce desired petrochemical products, such 
as ethylene, propylene, butadiene and the like. The 
pyrolysis process is effected in the vapor phase and, con 
sequently, the gas oil must be revaporized, resulting in 
redundant processing which increases overall cost. In ad 
dition, the vaporization of the gas oil in the convection 
section of a pyrolysis heater produces coking problems as 
sociated with effecting 100% vaporization of the gas oil. 

Accordingly, an object of this invention is to provide 
an improved process for producing petrochemical 
products. 

Another object of this invention is to provide a process 
for lowering the overall cost of producing petrochemical 
products. 
A further object of this invention is to provide a process 

which eliminates the redundant processing steps employed 
in producing petrochemical products from a crude oil. 

Yet another object of this invention is to provide a proc 
ess wherein petrochemical production is e?ectively inte 
grated with crude oil processing. 

These and other objects of the invention should be 
readily apparent from the following description of the 
invention when read with reference to the accompanying 
drawing wherein: 
FIGURE 1 is a simpli?ed schematic ?ow diagram of an 

embodiment of the invention; and 
FIGURE 2 is a simpli?ed schematic ?ow diagram of 

another embodiment of the invention. 
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The objects of this invention are broadly accomplished 
by introducing a crude oil into a ?rst fractionator wherein 
light distillates, including naphtha, are separated from the 
crude. The crude, now free of light distillates, is diluted 
with steam, passed through the convection section of a 
pyrolysis heater and introduced into a gas oil tower. The 
overhead from the gas oil tower, primarily containing gas 
oil, is introduced without condensation thereof, into the 
radiant heating section of the pyrolysis heater wherein the 
gas oil is pyrolyzed to desired petrochemical products. 
The invention will now be described in more detail with 

reference to the accompanying drawing wherein valves, 
pumps, etc. have been omitted to facilitate the description 
thereof. The placing of such equipment and various other 
equipments are deemed to be within the scope of those 
skilled in the art. 

Referring now to FIGURE 1, crude oil in line 10 is 
passed through crude heater 11 wherein the temperature of 
the crude is raised to between about 200° and about 700° 
F. The heated crude from the heater 11 in line 12 is intro 
duced into a fractionator 13, containing suitable gas— 
liquid contacting devices 14, and operating at a pressure 
falling within the range between about 15 and about 175 
p.s.i.g., an overhead temperature falling within the range 
between about 200° and about 500° F., and a bottoms 
temperature falling within the range about 400° and about 
700° F., in order to separate light distillates; e.g., naphtha, 
from the crude. 
An overhead, containing light distillates including 

naphtha, is withdrawn from fractionator 13 through line 
15 and passed to further processing (not shown). Thus, 
for example, the naphtha in the overhead from the frac 
tionator 13 may be recovered as either liquid or vapor 
for passage to naphtha pyrolysis coils. 
A bottom, containing the light distillate free crude 

oil, is withdrawn from fractionator 13 through line 16, 
mixed with dilution steam in line 17, and the combined 
stream in line 18 passed through the convection section 
19 of a pyrolysis heater 21 wherein the temperature 
thereof is raised to between about 600° and about 900° F. 
The dilution steam added to the crude voil in line 16 is 
generally added in an amount to provide between about 
0.1 and about 1.5 lb. of steam per 1b. of crude. The heated 
mixture from the convection section 19 in line 22 is intro 
duced into a fractionator 23, containing suitable gas 
liquid contacting devices 24, and operating at a pressure 
falling within the range between about 15 and about 200 
p.s.i.g., an overhead temperature falling within the range 
between about 500 and about 700° F. and a bottoms 
temperature falling within the range between about 600° 
and about 850° F., to separate gas oil from the crude. The 
fractionator 23 is provided with a re?ux condenser 25 to 
supply the cooling requirements and a steam line 26 to 
provide steam stripping of additional gas oil from the 
crude residuum. 
An overhead, containing the gas oil, generally a fraction 

having upper and lower cut points falling within the range 
between about 200° and about 1000° F., is withdrawn 
from fractionator 23 through line 27, admixed with super 
heated steam in line 24 to prevent condensation thereof 
and passed through tubes in the radiant heating section 
29 of the pyrolysis heater 21 wherein the gas oil is cracked 
to desired petrochemical products, such as ethylene, 
propylene, etc. The pyrolysis furnace is of a type known 
in the art and is operated under conventional conditions; 
e.g., outlet temperatures falling within the range between 
about 1350° and about 1650° F., pressures falling within 
the range between about 0 and about 50 p.s.i.g., and pref 
erably residence times of less than about 1 second. 
A residuum, is withdrawn from fractionator 23 through 

line 31, and may be passed to further processing. Thus, 
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as shown in FIGURE 1, the residuum in line 31 is ad 
mixed with steam in line 32, passed through a coker 
heater 33 and introduced into coke drums 34. The coker 
heater 33 and coke drums 34 are operated under condi 
tions, known in the art; e.g., a temperature of about 900° 
to about 1000° F. and a pressure between about 10 and 
about 70 p.s.i.g., to produce coke and crude vapors. Syn 
thetic crude vapors are withdrawn from the coke drums 
34 through line 35 and introduced into the fractionator 
13 to recover the various components therefrom. In this 
manner, residuum processing is effectively integrated with 
the processing of virgin crude with the fractionators 13 
and 23 functioning both as fractionators for recovering 
the components of virgin crude and as the coker combina 
tion fractionator generally employed in a coking process. 

Alternatively, as shown in FIGURE 2 wherein like 
numerals designate like parts, the residuum from frac 
tionator 23 in line 51 may be introduced into the coker 
combination tower 52 of a conventional coking unit. The 
bottoms from the tower 52 is passed through a coking 
heater 53 and introduced into coke drums 54, operating 
under the conditions generally known in the art. Syn 
thetic crude vapors are withdrawn from the coke drums 
54 and introduced into the combination tower 52 to re 
cover the various fractions. The coker gas oil fraction 
is withdrawn from tower 52 through line 55 and passed 
to the convection section 19 of the pyrolysis heater 21 
through line 57 along with steam introduced through line 
17 and alternatively to the gas oil tower 23, as re?ux 
through line 58. The remaining fractions, containing 
naphtha are withdrawn from tower 52 through line 56 
and passed to further processing (not shown) or alterna 
tively introduced as re?ux in the upper section of naphtha 
tower 13 with subsequent passage to naphtha pyrolysis 
coils along with virgin naphtha in either liquid or vapor 
form. 
The invention is further illustrated by the following 

example but the scope of the invention is not to be limited 
thereby. 

EXAMPLE 

A crude oil is treated under the conditions listed in 
the following table. 

TABLE 

Temp., ° F. Pressure, p.s.i.a. Flow rate, lbs/hr. 

450 55 464, 000 
370 53 234, 000 
550 56 532,000 
650 200 200, 000 
780 130 732, 000 
630 125 492, 000 
650 200 80,000 
760 130 248,000 
800 55 200, 000 

The gas oil recovered from the gas oil tower 23 boils 
in the range between 350 and 850° F. 
The pyrolysis heater 21 is operated at an outlet tem 

perature of 1500° F., a pressure of 15 psig and a resi 
dence time of 0.5 second. 
The process of the invention has numerous advantages 

over those heretofore employed in the art. The passing of 
gas oil vapor directly to the pyrolysis furnace avoids the 
coking problems associated with accomplishing vaporiza 
tion of the gas oil in the convection section of the 
pyrolysis heater. Thus, gas oil fractions having a boiling 
point higher than those conventionally used may be em 
ployed in the process of the invention. In addition, the 
elimination of the conventional practice of condensing 
and revaporizing gas oil for the pyrolysis heaters, results 
in savings in utilities, processing equipment and tankage. 
furthermore, by introducing steam into the bottoms from 
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the naphtha ?ash tower, upstream of the convection sec 
tion, the gas oil is vaporized at lower temperatures, such 
lower temperatures being below those at which residuum 
cracking and coking is initiated. Since steam is required 
in the subsequent pyrolysis process, the effect of a partial 
vacuum is obtained without conventional vacuum tower 
equipment and without increasing steam consumption. 
Numerous modi?cations and variations of the present 

invention are possible in light of the above teachings 
and, therefore, it is to be understood that within the scope 
of the appended claims, the invention may be practiced 
otherwise than as speci?cally described. 
What is claimed is: 
1. A process for integrating crude oil fractionation with 

the production of petrochemical products comprising: 
(a) introducing crude oil into a ?rst fractionation zone 
wherein light distillates are separated from the crude; 

(b) withdrawing a light distillate free crude from the 
fractionation zone; 

(0) adding steam to the heavy crude fraction from step 
(b); 

(d) passing the mixture of step (c) through the con 
vection zone of a pyrolysis heater to effect heating 
thereof; . 

(e) introducing the heated mixture from step (d) into 
a second fractionation zone to separate gas oil vapor; 
and 

(f) introducing the gas oil vapor from step (e) into 
the radiant heating zone of the pyrolysis heater to 
effect pyrolysis thereof to petrochemical products. 

2. The process de?ned by claim 1 wherein the mixture 
in step (d) is heated to a temperature between about 600° 
and about 900° F. 

3. The process de?ned by ‘claim 2 wherein the steam 
added in step (c) is between about 0.1 and about 1.5 lb. 
per lb. of crude. 

4. The process as de?ned by claim 1 and further com 
prising: recovering residuum crude from step (e), intro 
ducing the residuum into a coking zone to effect coking 
thereof, and introducing the vapors recovered from the 
coking zone into the fractionation zone of step (a). 

5. The process as de?ned by claim 1 and further com 
prising recovering residuum crude from step (e), intro 
ducing the residuum into a coking zone to effect coking 
thereof, recovering a gas oil fraction from the coking zone 
and passing the gas oil fraction from the coking zone to 
the second fractionation zone. 

6. The process de?ned by claim 1 and further compris 
ing adding superheated steam to the gas oil vapor from 
step (e) prior to step (f). 

7. The process de?ned by claim 1 wherein the gas oil 
vapor has upper and lower cut points falling within the 
range between about 200° and about 1000° F. 

8. The process de?ned by claim 1 wherein the second 
fractionation zone is operated at a pressure between about 
15 and about 200 p.s.i.g. 
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