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5 Claims.

- This invention relates to the recovery from gas
or vapor mixtures such as, for example, casing-
head gas and natural gas of the heavy liquefi
constituents which are suitable as components of

“medium which itself consists essentially of con-
stituents similar to those to be absorbed but in
addition also contains undesirable lighter con-
stituents of high vapor pressure which are sub-
sequently to be removed by further treatment.
‘Although the invention is not so limited, the
process has particular utility in connection with
the recovery of the desired liquefiable constitu-
ents from gas mixtures resulting from the crack-
ing operations carried out to produce low boil-
ing hydrocarbon oils, such as: gasoline. In the
production of gasoline, this oil being referred to
by way of example only, from petroleum oils and
distillates, the cracking operations are wusually
carried on at superatmospheric pressures. The
cracked products which are taken off are a mix-
ture of vapors and gases and include vapors of
the low boiling hydrocarbon oils which constitute
a final product, that is to say, in the present ex-
ample, gasoline and more lighter gases not suit-
aple as components of gasoline. In the subse-
quent condensing operation, the greater part of
the desirable lighter hydrocarbons are liquefied
together with a portion of the lighter gases of
hlgh vapor pressure which are not suitable as
- components of the final product; while at the
- same time the lighter gases which are uncon-
densed entrain or carry off a substantial part of
those constituents which are suitable as com-
ponents of the final product.  In order to re-
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‘move the light undesirable gases which tend to

increase the vapor pressure of the gasoline dis-
- tillate without undue loss of the heavier desir-
able constituents, it is the praetlee to resort to a

40 'eteblhzmg process. By this treatment the high

vapor pressure of the final product which re-

- sults in increasing the cost of handling is re-

~duced and evaporation losses and other objec-

45 tlenable characteristics are eliminated.

. . stituents which escape in the condensing opera-
- tion with the lighter gases not suitable as con-

stituents of the final product is highly desirable

5_0 been the practice to recover such constituents by
~ subjecting the gas or vapor mixture containing
them to a scrubbing operation employed in con-
- nection with the cracking operations.
| .-_"-55 dlﬂicult to absorb the desn'ed constituents in the

able

gasoline or other light hydrocarbons and pProposes.
a process which involves the use of an absorbing

The recovery of the desirable liquefiable con-

s0 as to maintain a high yield. Heretofore, it has

(CL 196—-—-8)

prepertmn requlred mtheut ebsmbmg an ap-
preeleble part of the undesired lighter gases it
has been necessary to subject the absorbed prod-
uct to a rectifying or stabilizing process in the
same manner that the gasoline distillate has
been treated for the separation of the light gases
of high vapor pressure liquefied durmg the con-
densing operation. - --

In accordance with the present mventmn the
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recovery of the desired liquefiable constltuents 65

entrained in the light gases is accomplished by
utilizing an absorbing medium which consists es-
sentially of constituents suitable as components
of the same final product as those to be recovered
but which in addition also contsins lichter -
Sorbed unstable gases not suitable as constitiy-
ents of the desired hydrocarbon components and
which are to be subsequently separated by fur~
ther treatment of the absorbing medium. 'Thus,
where there is present a gas or vapor . mlxture
containing liquefiable constituents suitable as
components of a final product whose recovery is

desired and a distillate comprising essentially
constituents suitable as components of the final
product but also containing undesirable lichter
or unstable constituents, the desired liguefigble
constituents present in the gas or vapor mixture
may be recovered by the practice of the process.

without the necessity of the additional independ-

ent stabilizing operation required in methods
heretefore practiced, the said liquefiable constit-
uents in the gas or vapor mixture being a,bserbed
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by the distillate containing the licht undesirable

gases prior to the subjection of the distillate to
its stabilizing treatment. Hence, the stabiliza-
-tion of the said distillate is avalled of to stabilize

the desired lquefiable censtztuents recovered
from the light gases or vapors eentelmng them.,

In other words, the same operation which is

employed to stabilize the distillate is availed of
to effect the simultaneous removal of those
Ilghter undesirable constituents of high vapor
pressure - absorbed during absorption of the de-
- sired liquefiable constituents. =
- The princinal object of the present mventmn
therefore is an effective and economical method
for recovering the desired. liquefiable constituents
entrained in or carried by a gas or vapor mixture.
The invention will be further described in con-
nection ‘with the eceompenymg drewmg, in
which— |
Figure 1 15 a dmgremma,tle view ef appemtus
capable of cerrymg out the process of the in-

As 1% 15 ; vention.

Figure 2 is a cqde elevetmn partly in seetlon
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of the cooler in which the absorption operation
is effected. ,

In carrying out the process of the invention in
the apparatus illustrated, the natural gas or cas-
inchead gas containing the gasoline constituents
to be recovered is delivered by a pipe line & fo

o suitable compresser 6 where the mixture is

compressed. The mixture, which is more or less
heated during its compression is then delivered
by a pipe line 7 to one end 0i & cooler 8 (shown
in detail in Figure 2), the cooler being supplied
with the desired cooling medium which enters
by way of pipe 9 and leaves the cooler by way oi
the outlet connection 10. At the same time, the
gasoline distillate which contiains the undesirable
constituents in an unstable form is delivered by
a pipe line 11 to the cooler 8, it being preferred
that the pipes 7 and 11 which deliver the com-
pressed gas or vapor mixture and the gasoline
distillate respectively be connected to the same
end of the coocler. The distillate may be deliv-
ered to the cooler 8 from a suitable source of
supply such as a sbtorage tank 12, a pump 13
preferably being availed of to insure this. The
abesorbing medium or distillate which is delivered
to the cooler 8 and which has been referred to,
by way of example as & ggsoline distillate, may
not only be a pressure or straight run distillate
but may also be s natural light oil.

Tn the cooler 8, the compressed gas mixture
is cooled and at the same time brought into inti-
mate contact with the gasoline distillate and ab-
sorption by the latter of the desired liquefiable
constituents present in the compressed gas mix-
ture is effected. Although a small part of the
undesirable and unstable lighter gases in the
mixture may also be absorbed during this opera-

tion, such unstable gases are substantially simi-

1ar to those already contained in the gasoline
distillate.

The distillate containing the absorbed ligue-
finble constituents originally present in the com-
pressed gas or vapor mixtures together with the
unabsorbed gases and vapors leaves the cooler 8
at the opposite end and is delivered to a vapor
separator 14 where the unabsorbed gases and
vapors are separated from the distillate, the said
cases and vapors being discharged through a pipe
connection 15 for delivery to a suitable point of
disposal. -

Tt will be apparent, at this point, that the distil-
1ate in the separator 14 contains, in addition to
the light unstable hydrocarbons present in it
prior to its use an absorbing medium in the cooler
7. the desired liquefiable constituents suitable as
gasoline and originally present in the gas mixture.
The distillate also may contain g small part of the
undesirable and unstable constituents originally
nresent in the gas mixture but absorbed during
the absorption of the desired liquefiable constitu-
ents. It is necessary, therefore, in order to CON-~
dition the distillate to meet required standards
that it be subjected to a stabilizing treatment dur-
ing which the light undesirable constituents of
high vapor pressure originally present in the dis-
tillate as well as those originally present in the
oasS O vapor mixture are separated from the dis-
tiilate thereby leaving gasoline, in the present ex-
ample, as the final product. The stabilization
of the distillate may be accomplished in any ngele
of apparatus desired. The apparatus by which
this is accomplished, as illustrated, includes a rec-
tifier or bubble tower 15¢ and the distillate in the
separator 14 is withdrawn by a pump 16 and ge-~
livered by & pipe line 17 to the said rectifier, there
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being a plurality of valved connections 18 com-
municating with the pipe line 17 and by which the
distillate may be caused to enter the rectifier av
the desired height. The pump 16 is provided with
means 18q for maintaining a constant flow ot dis-
tillate to the rectifier. It wiil be noted that a
heat exchanger 19, which will be later referred to

is included in the pipe line 17.
The rectifier is of conventional consiruction

apnd at its boftom is in communication with a
drum 20. 'The distillate upon reaching the bot~
tom of the rectifier leaves the same through the
pipe connection 21 and enters the drum 20 where
it is heated to a temperature sufficient to vaporize
the undesirable constituents of high vapor pres-
sure. The heating of the distillate in the darum
20 may be accomplished by a suitable nhest of tuhes
indieated conventionally at 22, the said tubes he-
ing in communication with inlet and outiet pipes
93 and 24 by which the heating medium may pe
circulated through them.

The vapors or gases in the drum 20 Jleave the
Iatter through the outlet connection 25 which
leads back to the rectifier. The hot vapors oOr
oases, therefore, rise through the descending dis-
tillate entering the rectifier through a valved
connection 18 thereby preliminarily heating the
incoming distillate. During this action, any va-
norized desirable constituents are again apkscroed

and returned to the bottom of the rectifier. The

uncondensed vapors or gases which reach the {op
of the rectifier and which are desirable as COR-
stituents of the final product are condensed and
veturned to the top of the rectifier. The uncon-
densed vapors or gases which reach the top of the
rectifier and which constitute the undesirable
constituents of high vapor pressure leave the rec-
tifier through a pipe connection 26 and are then
passed through a condenser 27 where a part
thereof is condensed. 'This condensate together
with the uncondensed gases Or Vapors is then de-
livered to a vapor separator 28 where the uncon-

snsed gases or vapors escape through a pipe con-
nection 29. The condenser 27 is provided with
inlet and outlet connections 30, and 31 respec-
tively by which the ccoling medium may be cir-
cudated through it. The pipe connection 31 in-
cludes a valve 32 which is suitably connected to a
float control mechanism 33, whereby the circula~
tion of the cooling medium through the condenser
may be automatically controlled so as to regulate
the condensation of the gases leaving the recti-

fier.
The cool condensate from the vapor separator

28 is withdrawn by a pump 34 and delivered

throush a pipe line 35 to the top oI the rectifier
where it contacts with the ascending gases to
scrub them in accordance with present practice.
The pump 34 is provided with means 24¢q for
maintaining a constant flow of the condensate to
the rectifier.

The unvaporized portion of the distillate which
constitutes the final product and which 1s free
of the light constituents of high vapor pressure
Jeaves the drum 20 through the outlet pipe line
98 and then passes through the heat exchanger
19 where g part of its heat is taken up by the cool
distillate passing through the sald excianger
on its way to the rectifier. The partially cooled
final product is then preferably passed through
coolers 37 where its temperature 1s reduced to
the degree desired and from the said coolers the
final products, gasoline in the present instarnce,
i« delivered by a pipe 38 to a point of disposal.
The coolers 37 are supplied with a suitable cool-
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iﬁg medium by a pipe connection 37a, the said

medium leaving the last cooler in the series

through a pipe connection 37b. The pipe 38 in-
cludes a valve 39 which is suitably connected to
a float control mechanism 40 whereby the rate
of flow of the final product is automatically
regulated to maintain a substantially constant

- level of the distillate in the drum 20.

10
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From the foregoing, it will be apparent that by
utilizing a distillate having undesirable constitu-

-ents similar to those which will be absorbed during
- the absorption of the desirable constituents pres-

ent in the gas or vapor mixture, all of the un-
desirable constituents of high vapor pressure,
that is to say those originally present in the dis-

- tillate and those originally present in the gas, but

20

which were absorbed during the absorption of
the desirable constituents present in the gas, may
be separated from the distillate in a single
stabilizing operation. The process, therefore,
has the advantages that a maximum yvield may
be obtained and a reduction in the cost of pro-
duction insured. |

The gases or vapors which contain the desir-
able liquefiable constituents and which are to be
treated in accordance with the present invention

- may be gases or vapors produced during the pro-
-duction of the distillate which is utilized to re-

30
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cover the desirable constituents or the gases or

vapors may be derived from an entirely different

source than the said distillate as will be the
case, for example, where natural gas is treated.

While the absorbing medium is referred to in
the specification and claims as a distillate, it is

t0 be understood that this is intended to include

- not only cracked and straight run distillates but

also natural occurring light oils, the only require-

- ment necessary in the case of the light oils being
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that they have substantially the same character-

istics as the distillates to which reference has been

made, that is to say, that they consist essentially

of constituents suitable as a final product but
which also include undesirable constituents of

high vapor pressure which are an unsmtable COIl~-
stituent of the final product.

L claim as my invention: |

1. The process of recovering llqueﬁable con-

stituents present in a vapor migture and suitable

as components of a final product which consists in
compressing the vapor mixture, contacting the

- saild mixture with a distillate Wthh comprises

&
h

essentially constituents suitable as components
of the final product, the contacting of the vapor
mixture and the distillate taking place while the
two flow concurrently through a contacting zone,
cooling indirectly and with an extraneous me-
ditm said vapor mixture and said distillate dur-

- Ing sald contacting operation, conducting the

60

vapor mixture and distillate to a separate zone

alier the contacting operation and separating the

. unabsorbed vapors in said last mentioned zone.

' the final product but which in addition also con-
- tains undesirable constituents of high Vapor pres-
sure, the contacting of the vapnr mlxture and the

70
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2. The process of recovering liguefiable con-

stituents present in a vapor mixture and suitable

as components of a final product which consists
in compressing the vapor mixture, contactmg

the said mixture with a distillate which comprises

essentially constituents suitable as components of

3

dlstlllate taking place while the two ﬂew concur-

rently through a contacting zone, cooling indi-
rectly and with an extraneous medium said vapor

‘mixture and said distillate during said cohtacting

operation, conducting the vapor mixture and
distillate to a separate zone after the contacting
operation, separating the unabsorbed vapors in

remaining distillate to vaporize off those unde-
sirable constituents of high vapor pressure orig-

~Inally present in the distillate and also those con-

stituents of high vapor pressure orlgma,lly pres-
ent in the vapor mixture but which are absorbed

during the absorption of the desirable liquefiable
_cansntuents

3. The process of recovering desirable lique-
fiable constituents present in a vapor mixture

and suitable as components of gasoline which con-

sists in compressing the vapor mixture, contact-
ing the compressed vapor mixture with a distillate
which is essentially gasoline, the contacting of

80

sald last mentioned zone andg then heating the

85
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the vapor mixture and the distillate taking place

while the two flow concurrently through a con-
tacting zone, cooling indirectly and with an ex.
traneous medium said vapor mixture and said
distillate during said contacting operation, con-
ducting the vapor mixture and distillate to a sep-

100

arate zone after the contacting operation and

separating the unabsorbed vapors in said last'
mentioned zone.

4. The process of recovering desirable lique-

105

fiable constituents present in a vapor mixture and

suitable as components of gasoline which consists

in compressing the vapor mixture, contacting the
compressed vapor mixture with a distillate which
Is essentially gasoline but which in addition also
contains undesirable constituents of high vVapor

pressure, the contacting of the vapor mixture and

the distillate taking place while the two flow con-
currently threugh a contacting zone, cooling in-

~directly and with an extraneous medium said
vapor mixture and said distillate during said COXl~

tacting operation, conducting the vapor mixture
and distillate to a separate zone after the con-
tacting operation, separating the unabsorbed
vapors in said last mentioned zone and then heat-
ing the distillate to vaporize off those undesirable
constituents of high vapor pressure originally
present in the distillate and alsc those constiti-

-ents of high vapor pressure originally present in

the vapor mixture but which are absorbed during

~the absorption of the deswable hqueﬁable con-

stituents. - |
H. The process of recovermﬂ 11queﬁa,ble COn-
stituents present in a vapcer mixture and suitable

a5 components of a final product which consists

In compressing the vapor mixture, contacting the
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sald mixture with a distillate which comprises

eesentla,lly constituents suitable as components of

the final product, the contacting of the vapor

- mixiure and the distillate taking place while the

two flow through a contacting zone and without
separation of the unabsorbed vapors, cooling in-
directly and with an extraneous medium said
vapor mixture and said distillate during said con-
tacting operation, conducting the vapor mixture

‘and distillate to a second zone after the contact-

ing operation and separa,tmg the unabqorbed
vapors in said second zone.

FRAT\TKLYN KEENNETH DAVIS.
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