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The present invention relates to the refining 
of mineral oils. The invention is more particu 
larly concerned with an improved process for the 
removal of relatively low boiling hydrocarboin 
constituents from petroleum oils or fractions 
thereof containing the same in an efficient and 
economical manner. In accordance With the 
present operation, hydrocarbon feed oils con 
taining objectionable amounts of relatively low 
boiling constituents are stabilized by passing the 
feed oils down Wardly through a stripping Zone 
in a manner in which the objectionable con 
Stituents are removed overhead and a stabilized 
product is removed as a bottons. The operation 
is conducted in a manner that reflux is pro 
vided by Withdrawing a portion of the downflow 
ing feed oil from the system at at least one point, 
removing heat from the same, and returning the 
fraction to the System. 

It is Well known in the refining of mineral oils, 
particularly in the refining of petroleum oils, to 
stabilize the same by removing therefrom objec 
tionable relatively low boiling constituents. One 
operation employed for securing these results is 
a conventional fractionating tower comprising 
a fractionating and stripping zone. The feed oil 
in this this type of operation is introduced into 
the fractionating tower at a point intermediate 
the respective Zones and operating temperatures 
and pressures are adjusted to remove overhead a 
relatively low boiling fraction substantially free 
of undesirable relatively high boiling constitu 
ents and to remove as a bottoms product a rela 
tively high boiling fraction substantially free of 
relatively low boiling constituents. In this type 
of operation reflux is provided by condensing the 
overhead and returning a portion of the con 
densed distillate to the top tray of the fraction 
atting section. - 

However, in our operations it is sometimes un 
economical to Separate relatively low boiling con 
stituents from relatively high boiling constitu 
ents in this manner, particularly when the feed 
material contains a Small amount of the rela 
tively low boiling constituents and the final 
products desired are the relatively high boiling 
constituents free of the relatively low boiling con 
stituents. When treating feed stocks of this 
character, it is the conventional practice to en 
ploy so-called stripping Operations. In Opera 
tions of thits character the feed oil is introduced 
into the top of the stripping Zone and flows 
downwardly through the stripping Zone under 
conditions in which the temperature of the feed 
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complish the desired stripping can usually be 
secured by heating the bottons product from the 
feed temperature to the temperature at the bot 
tom of the tower which corresponds to the boil 
ing point of the bottons product at the operat 
ing pressure. 

However, the temperature difference between 
the feed and bottoms is sometimes insufficient 
to supply the required quantity of reflux. In this 
event it becomes necessary to introduce external 
cooling to increase the quantity of reflux. This 
may be accomplished by cooling the Overhead 
vapors and returning liquid reflux to the feed 
plate. However, this is not particularly desir 
able due to the fact that an undesirable frac 
tionation of constituents occurs when operating 
in this manner. 
This is particularly the case when processing 

petroleum oil fractions boiling in the range below 
about 400° F., especially if the petroleum oil frac 
tion boils in the range below about 250 F. For 
example, unstable light naphthas boiling in the 
range below about 250 F., containing fixed gases 
Such as methane, ethane, propane, as Well as 
butanes and higher boiling hydrocarbon con 
stituents, cannot effectively be stabilized in a 
conventional manner due to the relatively Small 
temperature differential between the feed tem 
perature and the boiling point of the bottoms 
product. This is due in part to the fact that in 
commercial operations it is desirable, and in 
many cases essential, that the feed oils be in 
troduced into the stabilization Zone at tempera 
tures in the range from about 70 F. to 80° F. 
Under these conditions the temperature differen 
tial between the boiling point of the bottoms 
product and the temperature at Which the feed 
material is introduced into the Zone may be rela 
tively small and it is not possible to provide a suf 
ficient quantity of reflux necessary to Secure an 
efficient stripping operation. Furthermore as 
pointed out above, the problem cannot be readily 
solved by refluxing the feed oil due to the rela 
tively high cost of operations of this character. 
Nor is it desirable to provide reflux for a strip 
ping operation of this character by condensing 
and compressing the overhead product, Since 
this type of operation tends to separate the lower 
boiling fractions more completely at the top of 
the tower than required, and results in a rela 
tively large loss of intermediate boiling Com 
ponents. 
We have now discovered a process by which 

feed stocks of this character may be readily and 
is gradually increased. Sufficient reflux to ac- 55 efficiently stabilized which comprises withdraw 
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ing an intermediate stream at at least one point 
from the stripping zone, withdrawing heat from 
the separated stream and returning the stream 
to the tower, preferably at a point above the 
point at which it was withdrawn. The process 
of our invention may be readily understood by 
reference to the attached drawing illustrating 
modifications of the same. The feed oil, which 
for the purpose of description is taken to be a 
light naphtha, boiling in the range below about 
250 F., and containing fixed gases, methane, 
ethane, propanes, butanes, pentanes, and higher 
boiling hydrocarbons, is introduced into separa 
tion Zone by means of feed line 2. It is also 
assumed for purposes of illustration that it is 
desired to stabilize the product by removing 
therefrom hydrocarbon constituents boiling in 
the propane and lower hydrocarbon boiling range 
with a minimum loss of hydrocarbons contain 
ing four carbon atoms and higher in the mole 
cule. Thus temperature and pressure conditions 
are adjusted in separation drum to remove 
Overhead by means of line 3 a gaseous product 
containing fixed gases, and hydrocarbon constit 
luents having three and less carbon atoms in the 
molecule. These overhead gases are substantially 
free of hydrocarbon constituents containing four 
and higher carbon atoms in the molecule. The 
iquid product containing small quantities of pro 
pane and lower boiling constituents is withdrawn 
from separation Zone by means of line 4 and 
passed into the upper section of stabilization 
ZOne 5 by means of pump 6 and line 7. The 
liquid product flows downwardly through sta 
bilization Zone 5 under conditions in which the 
propane and lower boiling hydrocarbon constit 
uents are separated and removed overhead from 
stabilization Zone 5 by means of line 8. A sta 
bilized product substantially completely free of 
undersirable relatively low boiling hydrocarbon 
constituents is withdrawn from the bottom of 
Stabilization zone 5 by means of line 9 and passed 
into reboiler 0, from which heat is supplied 
to the bottom of stabilization zone 5 by recycling 
a portion of the bottoms by means of line fl. 
A final stabilized product, free of undesirable 
constituents, is withdrawn from the system by 
means of Withdrawal line 2 and further han 
dled and refined in any manner desirable. In 
accordance with the present modification of the 
invention, the feed stream is introduced into the 
stabilization Zone 5 at a temperature in the range 
from about 70 F. to 100°F., and sufficient reflux 
is provided by withdrawing a portion of the down 
flowing liquid hydrocarbon stream by means of 
line 3 and pump 4. The withdrawn stream 
is passed through cooler 5 and then returned 
to the stabilization zone. 
The process of the present invention may be 

Widely varied. The invention essentially com 
prises withdrawing a stream at an intermediate 
point in a stripping Zone, removing heat from 
the same, and returning the cooled stream to 
the tower in a manner to produce sufficient re 
flux for Securing efficient stripping. Although 
the invention may be adapted for processing 
any feed oil, it is particularly useful in the sta 
bilization of relatively low boiling fractions in 
which it is desired to introduce the feed oil into 
the Stabilization Zone at a temperature in the 
range from about 70° F. to 100° F. The inven 
tion is particularly adapted for the removal of 
relatively low hydrocarbon constituents from pe 
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troleum fractions boiling in the range below 75 

about 400 F., particularly in the range below 
about 250 F. 
A very desirable feed stock which may be 

processed in accordance with the present opera 
tion is a light absorption plant naphtha, the 
constituents of which have been recovered from 
hydrocarbon vapors by means of an oil absorp 
tion operation. In these operations Valuable 
hydrocarbon constituents are recovered from 
vaporous mixtures containing the same by ab 
Sorption with various absorption oils. It was 
then the practice to remove the absorbed con 
stituents from the absorption oil and to stabilize 
the segregated constituents in a subsequent dis 
tillation operation. In the stabilization of feed 
stocks of this character it has been suggested 
that the Small amounts of undesirable relatively 
low boiling hydrocarbon Constituents which are 
also absorbed, be removed from the absorption 
oil after removal of the absorption oil from the 
absorption Zone prior to removing from the ab 
sorption oil the desired absorbed hydrocarbon 
constituents. This type of operation has not 
been entirely successful due to the fact that a 
sufficient quantity of reflux cannot be provided 
in an economical manner, Which is not the case 
when employing the present process. 
The point at Which the intermediate Stream 

is withdrawn from the stripping Zone will de 
pend to some extent upon the character of the 
feed oil being stabilized and upon general oper 
atting conditions. In general at least one inter 
mediate stream is withdrawn from the Stabiliza 
tion Zone at about the center section of the 
stabilization Zone, preferably from the upper 
middle quarter section. 
The number of internediate streams with 

drawn likewise may vary considerably depending 
upon the feed stock being stabilized and gen 
eral operating conditions. Usually the number 
of intermediate streams withdrawn should not 
exceed three and preferably be from one to two. 
Although the cooled liquid may be returned to 
the tower over a relatively wide range, in gen 
eral it is preferred that the stream be returned 
to a point in the stabilization zone above and 
adjacent the point from which it was Withdrawn. 
In order to further illustrate our invention, the 

following examples are given which should not 
be construed as limiting the Same in any man 
ner Whatsoever. 

Eacanaple 1 
The designations C1 to C7 represent compounds 

Containing from one to seven carbon atoms in 
the molecule. In operations employing top re 
flux and the reflux added as in the present in 
vention, the composition of the overhead vapors 
are as follows: 

Overhead vapors 

Recirculat 
ing reflux mols-Op 
eration B 

Feed mols Top reflux 
mols-Op 
eration A 

2.0C 2.0C1 
6.0C 6, OC 
12.0C3 12, 003 
10.0C4 5.0C4 
5.0Cs 2.0C5 
0.5Cs 1.0Cs 

.5C, 

35.5 23.5 

From the above it is apparent that distinct 
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advantages are to be secured by the present 
process. Although both processes stabilize the 
feed by completely renoving from the bottoms 
product all constituents having three and less 
carbon atoms in the molecule, the process of the 
present invention, as shown in operation “B,” 
resulted in a considerably less loss of desirable 
hydrocarbon constituents. This is evident by the 
fact that 15% mols of desirable hydrocarbon con 
stituents were lost with the overhead vapors when 
employing top refuX, whereas only 8% mols of 
desirable constituents were lost in the overhead 
vapors when employing side stream reflux. This 
is due to the fact that the vapors leaving the 
top of the stripping Zone are Saturated in equi 
librium with the liquid at the operating tem 
perature and pressure. Thus when employing 
top reflux the overhead vapors will contain con 
siderably more butane and pentane fractions in 
the above described operation, due to the fact 
that these vapors do not contain any of the rela 
tively less volatile hydrocarbon constituents hav 
ing, for example, seven carbon atoms in the mole 
cule. When employing side stream reflux in the 
above operation, a small amount of hydrocarbon 
Constituents having seven carbon atoms in the 
molecule is removed overhead and thus has the 
Same Saturating effect as many times this quan 
tity of butane and pentane hydrocarbon con 
stituents. In these operations 0.5% hexane con 
stituents --0.5% heptane are equivalent to 5.0% 
butane constituents --3.0% pentane constituents. 
Thus the net reduction in butane and higher 
boiling constituents when using the recirculat 
ing reflux of the present invention is 7%. Fur 
thermore, the recovery of the heavier constit 
uents in an absorption system is considerably 
less When processing overhead vapors contain 
ing therein a small quantity of relatively high 
boiling constituents. 
The advantages of the present invention are 

that the quantity of the desirable relatively 
higher boiling constituents lost in the overhead 
vapors is appreciably less; that a stripping zone 
may be operated at a considerably lower pres 
Sure for any set of fixed conditions; that it is 
possible to remove relatively low boiling con 
Stituents such as depropanizing very light feed 
stocks without employing excessive operating 
preSSures; that when removing relatively low 
boiling constituents such as depropanizing at 
lower pressure, the heat loss in the bottoms prod 
uct is appreciably less when cooling the bottoms 
product after removal from the stripping zone 
With Water, 
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3 
The process of the present invention is not to 

be limited by any theory or node of operation 
but only by the following clains in which it is 
desired to claim all novelty insofar as the prior 
art permits. 
We claim: 
1. A process for removing undesirable relative 

ly low boiling hydrocarbon constituents from 
nineral oils containing the same which com 
prises introducing the feed oil in the liquid state 
into the top of a stabilization zone, passing the 
feed oil downwardly through the stabilization 
ZOne under conditions that the temperature in 
creases in the direction of flow of the feed oil, 
and providing reflux within said stabilization 
Zone by Withdrawing at least one intermediate 
Stream, cooling and returning the same to the 
Stabilization ZOne. 

2. A process as defined by claim 1 in which 
the feed mineral oil contains a relatively small 
concentration of undesirable relatively low boil 
ing hydrocarbon constituents. 

3. A process as defined by claim 1 in which the 
feed mineral oil contains a relatively small con 
centration of undesirable relatively low boiling 
hydrocarbon constituents, and in which said feed 
oil boils in the range below about 250 F. 

4. A process for the removal of hydrocarbon 
constituents having three and less carbon atoms 
in the molecule from petroleum feed oils boiling 
in the range below about 250 F. which com 
prises introducing the feed oil in the liquid state 
into the top of a stabilization zone, passing the 
feed oil downwardly through the stabilization 
Zone under conditions in which the temperature 
increases in the direction of flow of the feed oil, 
providing reflux within said stabilization zone 
by Withdrawing at least one intermediate stream, 
Cooling and returning the same to the stabiliza 
tion Zone, removing said hydrocarbon constitu 
ents containing three and less carbon atoms in 
the molecule overhead and providing heat to said 
stabilization Zone by withdrawing a bottoms 
Stream, heating and returning the same to the 
Stabilization Zone. 

5. A process as defined by claim 4 in which 
Said intermediate stream is withdrawn from the 
upper middle quarter of the stabilization zone 
and returned to said stabilization Zone above and 
adjacent the point from which it is Withdrawn. 

JAMES B. MAXWELL, 
KENNETH. E. THORP. 


