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The present invention relates generally to
a method of converting higher boiling hydro-
carbon oils into lower boiling oils usually re-
ferred to as a cracking process. .

- More specifically, the invention contem-
plates effecting uniform operating conditions
for the different portions of a cracking sys-
tem, thereby insuring uniform products.

In most cracking processes there 1s de-
veloped in certain parts of the system, such
as the conversion zone or stills, a body of re-
sidual oil which collects therein and must be
withdrawn from time to time, or continuous-
ly, to permit a more or less continuous opera-

tion of the system. Due to the fact that most

of the known cracking processes employ su-
peratmospheric pressures and elevated tem-
peratures which, for example, may range re-
spectively between 150 and 600 pounds per
square inch and 750° and 950° F. in the con-
version zone, it will readily be understood
that such residual oil ‘as collects in the con-
version zone may contain a small percent-
age of relatively light components and a larg-
er percentage of intermediate components,
and a quite large percentage of heavy compo-
nents. Accordingly,itis quite desirable to re-
move from the higher pressure zone this resid-
ual oil, generally known as tar or pressure

bottoms, and to expand it into a zone or a plu-

rality of zones of lower pressure, thereby

~ permitting the lighter constituents to flash off

f
(wP] |

40

45

50

or vaporize. Such vaporsmay be fractionally
condensed into desired distillates while the
heavier constituents may be withdrawn from
the lower pressure zone in unvaporized form.

Such a reduced pressure zone as mentioned

above is often referred to as tar stripping
means or simply a tar stripper. The strip-
ping of the hot tar from the high pressure

conversion zone by way of vaporizing or

flashing off the lighter components is effected
largely, if not completely, by its own con-
tained heat, although at times assistance in
the distillation has been had by the introduc-
tion of steam into the primary distillation
chambers of the tar stripper.

In most cracking processes where hot pres-
cure tar is drawn from a pressure conversion
zone and delivered to a tar stripper operating

under reduced pressure, the delivery is ef-

fected by manually opening a valve at peri-

odic intervals to permit a portion of the body

of tar collected in the conversion zone to be
transferred under the

between the two zones. After a sufficient

quantity of the tar has been removed the
valve is again closed. -Preferably the tar will

be thus withdrawn periodically and during

withdrawal the valve may be opened wide,
permitting a volume of the tar to issue from.

the conversion zone at high velocity and thus
preventing the formation or deposition of
carbon or coke in its passage to the tar strip-

per, which would of course result in stoppages
‘of the transfer lines. Were the tar permitted.

pressure differential
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to issue continuously it would. of necessity

be in a fine stréeam at comparatively low

mation of coke and carbon with resultant

stoppage of the passages. | .
1t has been found, however, to &

siderable advantage, not only from the stand-

point of the stripper i’f_r.Séif but from the. |

standpoint of the cracking unit as a whole,
to maintain a substantially constant condi-

tion in the tar stripping zone.  This can only
be accomplished by delivery of a regulated .
stream of tar into the distilling zone of the

tar stripper so that a regulated pressure may
be maintained within the latter. Obviously,

no constant condition within the distilling
zone of the tar stripper could exist 1f the tar

to be of con-

‘velocity, which would tend to permit the for- .
70
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80

is delivered directly from the higher pres- .

sure conversion zone periodically or in so-

called “shots”. -

a5

While the employment of a single tar strip-

per in conjunction with a plurality of crack-
ing units, ranging, for example, from four

to twelve such units, serves to increase the

frequency of the “shots” and thus to smooth

out the operation of the stripper, this does
not satisfactorily avoid the objectionable va-

riations of pressure.

The present invention overcomes the dif-
ficulties In the way of

stripper. This is accomplished by providing
means for absorbing the shocks incident to

90

95
pit pressure. variations
 which would be normally caused by the peri-
odic delivery of “shots” of tar to the tar

100
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the withdrawal of “shots” of 'tar, thereby
effecting a regular and steady delivery of the

product to the distillation chambers of the

tar stripper.

Other features and advantages of the in-
vention directed primarily to the general im-
provement of methods and apparatus for the
auto-distillation of tar and the fractionation
of the vapors will be evident from the follow-

ing detailed description taken in conjunction

with the accompanying drawing in which

Figure 1 illustrates diagrammatically a pre-
ferred form of apparatus for practicing the
present 1nvention, and Figure 2 is a cross-

15 sectional view through the surge drum.

40

Referring to the drawing, any suitable
form of cracking system may be employed,
although a system of the type commonly
termed “coil and drum” is regarded as pref-

erable and has been illustrated. A suitable

charging stock may, for example, be fed to
a heating coil 1 wherein a superatmospheric
pressure is maintained, so that the oil is high-
ly heated in transit therethrough and is then
conducted through a pipe 2 to one Or more
of a plurality of stills 8 comprising a con-
version zone. Any desired number of stills
may be employed, two being shown. - The
stills may be connected near their tops by
communicating pipes 4 and 5 to provide for
the passage of the vapors and liquid-from one
still to another. I -
The oil undergoing treatment is subjected

to conversion conditions in the stills 3, which

may be in the nature of maintaining a super-
atmospheric pressure therein of, say, 150 to
600 pounds per squace inch while maintain-
ing an elevated temperature of the order of,

say, 750° to 900° F. Under these conditions

- portion of the oil, consisting mainly of

- the products of conversion, is vaporized

45

of

65

11.

while a portion, being mainly the residual

components, remains unvaporized and col-
lects in a-body within the bottoms of the
stills 3. o -

The vaporized portion may pass overhead
through a vapor Iine 10 and be conducted to
& dep%legmator or fractionator, preferably
in the form of a bubble tower 11 wherein the
vapors are subject to fractionation. A por-
tion of the vapors, which may be of the na-
ture of a gas oil, being condensed in the frac-
tionator 11 and forming a liquid body in the
bottom thereof, may be withdrawn through
gihpe 12 controlled by means of a valve 183.

ose components that remain in ‘the va-
porous state may pass upwardly through the
tower and be delivered through a vapor line
20 1nto a reflux condenser 21 wherein a fur-
ther portion of the vapors may be condensed
and knocked back through the reflux line

22 to furnish a cooling medium for the va-

pors Xassing upwardly in the fractionator
ny desired cooling medium may be

employed in the reflux condenser, as for ex-

through a condensing

suitable storage by means
trolled pipe 81 and a fixed gas constituent

“the condensing coil 24, which,
tioned, may be of the order of 150 to 600

- pass 1t to the tar stripping
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ample the fresh char
in indirect heat exchange with the vapors
therein. The final vapor portion passing
upwardly through the reflux condenser 2i
and emerging from the pipe 23 is passed
coll 24 to form an ulti-
mate distillate which may be collected in an
accumulator drum 30 and delivered to any
of a valve-con-

which may be delivered to any suitable stor-
age or use by
valve 33. o

As mentioned, a condensate which may be
of the nature of gas oil is adapted to be with-
drawn from a boﬁy collecting in the bottom of

the fractionator 11 through the pipe 12 hav-

ing the valve 13. This condensate may pref-
erably be withdrawn by a pump 35 and re-
turned to the heating coil 1 ?

ment, or portions or all of it may be released

. Yo suitable storage tanks through the line 15

controlled by valve 14. When the condensate
is returned to the heating coil it is preferably
Introduced at an intermediate point where

1ts temperature correspon

It has also been mentioned that a portion
of the highly heated oil undergoing treatment

which remains unvaporized will connect in

a body in the conversion zone or stills 3. 'This

means of pipe 32 controlled by

or further treat-

ds more nearly to
the temperature of the oil in the coil. -

which may be passed

70
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residual oil or pressure tar is preferably re-

moved from the cunversion zone at intermit-
tent periods and at such times or such rate
as to permit the
to take place. _

For this purpose the tar may be passed
from the stills through branch pipes 40 and
42, provided respectively with manually con-
trolled valves 41 and 43, and may be dis-
charged into a main pipe 44.

The cracking system which has been thus
far described may be operated in any manner
most, desirable. One method of operation
consists in maintaining a substantially uni-
form pressure from the heating coil 1 through
as before men-

pounds, more or less, per square inch while
employing such temperatures as are best
suited to the conversion of the oil under-
going cracking. While only a single crack-
ing unit embodying a single coil and battery
of stills has been disclosed, it should be un-
derstood that preferably a plurality of such
units, from say four to twelve, will 1scharge
residue into the common main 44 and will

will now be described. .

To insure best operating conditions of the
type requiring the withdrawal of the hot
pressure tar from the bottoms of the plurality
of batteries of stills 3 periodically in so-
called “shots”, as has been briefly explained,
1t has been found highly desirable, in accord-

proper conversion of the oil
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125

130



19

- mittently

| 1,397,343 ,

ance with the present invention, to formbly
deliver the tar under the pressure in the stills
into a region of partially reduced pressure
where the shock of the “shots” may be cush-
ioned or absorbed before the tar i1s delivered
to the still lower pressure region where sub-
stantial vaporization of the lighter portions
of the tar may take place 1mmed1ately due
to its own contained heat.

To this end the hot tar discharged inter-
from the pressure conversion
zones through pipe 44 will preferably enter

a surge chamber 50 which may, 1f desired,
be provided with a float-controlled mecha,-
nism 51 for indicating the liquid level. As
shown in Figure 2, it may be advantageous
to introduce the tar tangentially into the
chamber by sultable tangential arrangement
of the pipe 44. The- mlet furthermore will
preferably be somewhat 'above the normal

liquid level within the chamber, although

this is not essential. By V1rtue of thls
arrangement the heavy, coky particles car-

‘ried along in the tar will be thrown down

and pe“mltted to settle at the bottom of the
chamber, where they-may be readily with-
drawn. - Tt will be apparent that due to its
contained heat, a certain portion of the hot

~ tar entering the chamber 50, which is main-

tained under a preﬁsme conmdelabl Tre-

- duced, for example substantially one- half of

€1
i

Ca

Co

that in the stills 3, may become vaporized,
the extent of Vaporlzatlon ‘depending upon
the extent of the reduction in pressure in the
chamber 50. In order to avoid the building
up of excessive pressures upon the formation
of the vapors 1n°this chamber, there is pro-
vided a vapor line 52 overhead having a pres-
sure regulating valve 53 which may be set
to reheve at approximately the desired
maximum pressure 1n the surge chamber or
preferably above the ordinary maximum.

Where the stills are operated at, say, 400
‘potinds per square inch; the relief valve may

well be set at about 300 pounds, with the
surge drum operatmo' at pressures fluctuat-
ing between say 75 to 250 pounds.
drawoff line 54, having a valve 55 prefer-
ably manually 0perated with a by-pass line

56 havmﬂ' a valve 57 around the valve 55,

may be prm’lded f om the liquid space of the
chamber. This drawoff line may also be tan-
gentially arranged, if desired, and prefer-
ably is con51derab17 below the upper liquid
level but high enough not to collect the coky

-deposits which settle to the bottom of the

chamber. Now, while the liquid 1s received
intermittently mthm the surge drum 50,
so that fluctuations in pressure will neces-
sarily arise, all the shock of the “shots” will

be therecin abqorbed or cushioned and will

not be passed along to the rest of the system.
By means of the manually operated valve 55

there may be delivered- from the chamber 50
a regulated stream of oil which may be at

A liquad

3

times in liquid and at times in vapor form
depending upon the pressure fluctuations 1 in

the chamber, which may be passed through

a pipe 58 into a still or an expansion or flash

chamber 60 wherein a pressure little above *

atmospherlg may preferably be maintained.
It 1s preferable that the relief valve 53 be

‘set at a pressure materially above the maxi-
- mum pressure that is ordmarlly reached in
the operation of the surge drum 50 so that °

in the normal operatlon of the drum the
products are discharged through the line 54
and thus the valve 53 serves primarily ds a

safety valve and does not normally function
to permit the passage of fluid except in cases
of emergency. If desired, however,the valve

may ke set at a lower. pressure such that it

may normally or frequently function to per-
mit the passage of vapors through the line
52, but ordinarily we prefer not “to employ

the valve in this way, since when 1t is set

at such a pressure that 1t tends to act as a

regulator of the pressure in the surge drum
50 it tends to negative the function of the

shots or drags from the pressure stills.

surge drum in absorbing the effect of the £0

intermittent mtroductlon of material by

Bearing 1n " mind that the products enter- .

_ing the flash chamber 60 through the line 58

are very hot, it will be readlly understood
that a large portlon of the entering hquid
will 1mmedlately be vaporized. To assist in

the vaporization of the lighter components

by breaking up the liquid body to a certain
extent the flash chamber 60 may be provided
with suitable spreading means, such as a hood
61, having a skirt, and a series of baffles 62.
These serve not only to disperse the entering

liquid in a relatively thin film thereover to

thereby aid distillation, but the baffles may
also serve to lengthen the path of the upward-

contactmg means for the vapors and liquid

thereby tending to collect and precipitate par- :

ticles of heavier constituents which may have

become mechanically entrained. It may be

found advantageous at t'mes to introduce
steam near the bottom of the ﬂash chamber 60

106

105

ly moving released vapors and provide a.

110

wherein a body of liquid will collect and may

be maintained. For this purpose there 1s
provided a steam pipe 70 from any suitable

source and leading to a spray 72 disposed

115

within the chamber near the bottom thereot.
The pipe 70 may be provided with a suitable

control valve 71.
heated and introduced in this way, may assist
In dlStllllIlg off or stripping certain of the
lighter fractions, which would otherw’se be

entrained in the heavy fuel o1l developed or
The

amount of liquid maintained more.or less con-

collected at the base of the chamber.

stantly in the bottom of the flash -chamber 60
may be regulated by means of a float-con-

Steam, which may be super-

120

trolled valve 63 in a line 64 having block '

valves 65 and 66. There may also be pro-
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vided a drawoff line 67 which may have a
manually controlled valve 68. Both the line
64 and the line 67 connect to a drawoff line 69
leading to any suitable form of storage. The
valves 65, 66 and 68 may be adjusted in any
suitable way. Preferably the valve 68 will
normally be. closed and the other valves

- opened so that the discharge of liquid from

10

13, The vapors formed within the flash cham-

the chamber may be entirely under the con-
trol of the float-controlled valve 63. How-
ever, 1f desired, the valve 68 may be partly
opened to permit a portion of the liquid to
pass through the line 67, while a controllable
portion is also passed through the line 64.

ber 60 may gather in the protected area
formed by the skirt portion of the spreader
or hood 61 and entering an elbow 75 may be

~ conducted through a large vapor line 76 into

. 22
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~ tionation and for this

a dephlegmator or fractionating tower 77. -
The pressure maintained in the tower 77
may ordinarily be substantially the same as

that in the flash chamber 60, which, as has
been stated, is preferably maintained at ap-

proximately atmospheric pressure. The

pressure 1n the tower, however, is dependent
somewhat upon the nature of the products
to be developed. Thus, when the system is
operating to develop certain distillates, it may
be desirable to maintain it under a slight
sub-atmospheric pressure, while again, for
the development of a different type of distil-
late, it may be maintained under a slight
superatmospheric pressure. '

The vapors entering the tower 77 are sub--

jected therein to partial condensation or frac-
purpose bubble trays,

- stone packing or other means of providing a

£

£

CJ

tortuous course may be had within the tower.
A portion of the vapors will pass upwardly

while another portion, this being the heavier

constituents, is condensed and knocked back
the bottom of the tower. A steam spray 80
may, if desired, be placed near the bottom of
the tower 77 and may be immersed in the
body of heavier condensed -constituents
formed and collected therein or may prefer-
ably be positioned in the vapor space above
the normal liquid level so that the liquid fall-
ing through the vapor space may come in
contact with the steam. The supply of steam
to the spray 80 may enter through a pipe 81
controlled by a valve 82, '

With the vapors entering the tower at sub-
stantially its mid-point and with the steam
being introduced near the bottom of the tower
‘that portion of the tower which is below
the vapor inlet constitutes what may be

termed a stripping section in which the steam.

operates to remove the lighter constituents
from the descending reflux liquid while that
portion of the tower above the vapor inlet
may be said to constiute the fractionating
zone proper in which takes place fractiona-
tion or rectification of the overhead vapor

producing any cooling

1,897,348

fraction from the tower. Although super-

heated steam may, if desired, be employed,

satisfactory results may be obtained with the

use of ordinary saturated stean, the steam

~operating to reduce the partial pressure and

enable vaporization at lower temperatures.
When the steam introduced into the tower is

at a temperature below that of the reflux con-

densate in the bottom of the tower and with
the vapors entering the tower at a mid-point
the latter point will ordinarily constitute the
zone of highest temperature in the tower and

‘the steam as it passes upwardly from the bot-
- tom of the tower through the several trays

of the stripping section will be heated, with
the result that as it reaches the point of en-

trance of the vapors it will approximate the

temperature of the liquid in the tower at that
point so that there is no danger of the steam
effect in the upper
sections of the tower. Furthermore, the
steam may be used in comparatively small
quantities so that its cooling effect, even in the
lower sections of the tower, is negligible and in
fact more than counter balanced by its effect
in lowering the partial pressure. _
Suitable float mechanism 85 may be em-

75

80

ployed to regulate the opening and closing of

rovided
y main-

a valve 86 in a draw-off line 87,
with block valve 88 and 89, to there

tain a desired body of condensate within the
tower 77. A manually controlled valve 90.

in a line 91 may also be provided to permit
the complete drainage of the condensate from
the tower or to aid in the continuous with-
drawal of such condensate. Both of the lines
91 and 87 are connected to a line 92 which may

lead to suitable storage or other means of

further disposition of the condensate. In
some 1nstances it may be desirable to return
this condensate, which may be of the nature
of a heavy gas oil, to the heating coil 1 while
the oil is still warm. For this purpose s

connection 93 having a valve 94 may be pro- -

vided from the line 92, which in turn may be

blocked off beyond this connection by means

of a valve 95. The condensate may thus be
conducted from the line 92 by the connection

93 and a line 37 to a pump 36 which dis-

charges into a line 38 leading to the pump 35
which, as previously explained, serves to re-
turn the condensate from the tower 11 to the

heating coil 1. _ |
The vapors passing upwardly through the

tower 77 may encounter near the top of the

latter a cooling medium, preferably a light
distillate or gas oil taken from a source to be

later explained, which may tend to knock

back such heavier components as may have
become mechanically entrained with the va-
pors or may have higher boiling points than

‘desired. This knock-back, together with a

portion of the cooling medium, will prefer-
ably gravitate toward the bottom. of the

100
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chamber 77 to commingle with the body of o1l

at that point. _
Those constituents which remain i the
vapor state passing out at the top of the

dephlegmator 77 may be conducted through

a vapor line 95 to a further dephlegmating
chamber or fractionating tower 100, which
may be arranged and operated in substan-
tially the same way as the chamber 77, with
or without the introduction of steam. Pref-
erably the pressure conditions in the tower
100 will be about the same as the pressure con-

ditions in the tower 77, except for a minor

drop due to friction losses and, as hereinbe-
fore mentioned, this pressure will preferably
be the same as that in the flash chamber 60.
If desired, on the other hand, a still lower
pressure, even sub-atmospheric, may be main-
tained within the tower 100. o
'The vapors in rising through the tower 100

are subjected to rectification or fractionation,-
an overhead vapor fraction being taken ol

the top of the tower through the line 130
and a condensate collecting in the bottom o1
the tower where there is provided a float
mechanism 105 controlling a valve 106 in a
draw-off line 107 having block valves 108
and 109. The body of oil may be entirely

drained from the chamber 100 by means of a

manually operated valve 110 in a.lme 111,
which, with the line 107, is connected to a line
115 leading to a storage tank or other means
of further disposition. _ |

One way to effect the cooling previously de-
scribed as being furnished near the top of
the tower 77 involves a suitable disposition of
a part or all of this condensate. For this

- purpose a pipe connection 120 may be made

40

to the line 115 in the vicinity of the tower
100. It may be. controlled by a valve 121

" and is connected to the suction side of a pump

45

- 55

-either be

192. Any suitable cooling means 116 may
be provided between the line 115 and con-
nection 120 through which the condensate
may pass enroute from the tower 100 to the
tower 77. By closing or partially closing
a2 valve 125 in the line 115, opening or par-
tially opening the valve 121, and thereupon
starting the pump 122, a portion or all of
the condensate which is withdrawn from
the bottom of the tower 100 may be passed
through a line 123 and delivered in a spray
or mist through a suitable spraying device
194 situated within the tower 77 near 1ts
top. Any portion of the condensate which
may be passed through the valve 125 may
sent to storage or may be merged
with the condensate from the tower 77 and
returned to the heating coil 1. For this
purpose a connection 126 controlled by a

“valve 127 is provided to enable passage of the

condensate from the line 115 into the line
37. A valve 128 may serve to close ofi the
line 115 beyond the connection 126 whenever

desired. If all of the condensate 1s returned

to the heating coil, it may be desirable to
eliminate the cooler 116 or provide a by-pas
around the latter. '
The vapors passing upwardly through the
tower 100 pass counter-current to and 1in
direct contact with a cooling medium or re-

S

70

flux such as a naphtha, which here again, as

in the tower 77, may tend to knock back such

heavier component portions as may have be-

come entrained with the vapors or as may
‘have higher boiling points than desired.
The thus cleansed vapors may pass out at

the top of the tower 100 and through a
vapor line 130, provided, if desired, with a
valve 131 to a condenser 132.. Such vapors
passing overhead may include a majority of
the condensable light distillate vapor, a cer-

‘tain amount of uncondensable gas and some

water vapors. The main portion of these

vapors. passing through the condenser 132

are therein reduced to a liquid distillate and
water and are delivered through a pipe 133
into water-trapping means 134 where a sepa-
ration 1s effected between the water content
and the distillate. The water may be drained

off by means of a line 135 having a valve 136.

The distillate and gas passing into a sepa-
rator 140 may therein be separated, the gas
being conducted from the separator to any
suitable gas storage or other means of further
disposition by the pipe 141 having a valve
142, while an ultimate distillate delivered to

~ the bottom of the separator 140 may be with-

drawn through a pipe 143 connecting with a
pipe 144 having a valve 145 which may lead

to a storage tank or other means of further

disposition. D

The pipe 143 may also be connected to a
pipe 146, having a valve 147, which leads
to a connection on the suction side of a pump
149. By this means the distillate from the
separator 140 may be diverted through the
suction of pump 149 by closing or partially
closing the valve 145 and opening or par-
tially opening the valve 147. When the
pump 149 is then set in motion, it may de-
liver such portion of the distillate as 1s de-
sirable through a line 150 into suitable spray-
ing means 151 situated within the chamber
100 near its top thereby furnishing the cool-
ing medium or reflux, the purpose of which
has been hereinbefore set forth.

"The condensate evolved in the chamber
100, which may be of the nature of a com-
paratively light gas oil, may provide an ex-
cellent charging stock for a vapor phase
cracking operation. While its value as a
liquid phase cracking stock may not be so
oreat, 1t is quite satisfactory when blended
with the other gas oils developed in the towers
11 and 77. In case it cannot be at once
charged to a vapor phase process, 1t may be
preferable to commingle it with the heavier
condensates from the chambers 11 and 77

and return it to the heating coil 1, as has been

15
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' "exp‘laiﬁed. Tf this mode of opération is

5

-10 in the tar stripper portion of the

adopted, it may be found desirable to by-
pass the tower 100 by means of a connection
from the vapor line 95 delivering the vapor
from chamber 77 directly to the condenser
coil 132, while a reflux or cooling medium
may be returned from the separator 140 to
the top of the chamber 77. Thus, only a
single gas oil fraction would be developed
system.
It 1s advantageous to carry on the frac-

- tionation of the vapors evolved in the tar

stripping operation in a plurality of towers
with removal of the several reflux conden-
sates collected in the towers because in such a

method of operation the cooling necessary to

obtain the final gasoline or naphtha or other
light distillate desired may be apportioned
between the towers and the amount of reflux
that ultimately reaches the bottom of the first

tower, that is tower 77, is less than if only

~ one tower-were used. Thus in case only one

- 25

.30

. 85

. 40

tower 1s employed. it is ordinarily necessary
to introduce steam into the bottom of the
tower in order to insure that the gas oil cut
shall be free from gasoline or naphtha con-
stituents, the best method of operating be-
ing to introduce the vapors from the flash
chamber 60 into a fractionating tower at a
mid-point therein and introduce saturated
steam 1nto the bottom of the tower. But in
case two towers, as shown in Figure 1, are
employed it is ordinarily unnecessary to in-
troduce steam into the first tower, that is

> .tower 77, since it is not usually required to
‘pump back all of ‘the reflux condensate ob-

tained from the bottom of tower 100 (the ex-
cess being removed from the fractionatin

" heating coil 1 or conducted to another crack-

Ing system or otherwise disposed of) and,
due to the reduced quantity of reflux con-

ducted to the tower 77 the temperature there-

1n is sufficient to insure that the reflux con-

densate drawn off the bottom will be sub-
stantially free of gasoline or naphtha con-

-stituents. The reflux condensate collecting

. 50

- 85

60

in the tower 100, however, may contain 2a50-

line or naphtha constituents unless steam be
introduced to the tower and consequently

steam may be introduced into the bottom of

the tower to thereby lower the partial pres-
sure and effect. the removal of the gasoline or
naphtha constituents from the reflux con-
densate. The steam need not be superheated
and 1t.is quite satisfactory to use steam the
temperature of which is below that of the
fluids in the bottom of the tower. The
amount of steam thus introduced ‘may be
relatively small, satisfactory results having
been obtained by the use of an amount of

- steam approximating one per cent by weight

65

of the reflux condensate withdrawn from the
bottom

‘tionating zone to form

form a final  light distillate,

condensate to the intermediate

of the towe‘r. As a rule it is not nec- drocarbons into lower boiling ones. the.
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essary to employ more than five or ten per
cent of steam. _ _

Although the surge drum operation herein
set forth is most useful in cases where the
removal of pressure tar from the cracking
stills is carried on intermittently b taking
periodic shots or drags from the 'stilﬂ 1t may
also be employed to advantage in cases where
the withdrawal of residue is continuous.

When it is desired to employ a sub-atmos-
pheric pressure in stripping the tar or resi-
due a vacuum pump may be provided to take
suction on the gas line 141 and pumps may
also be provided to take suction on the lines
67, 92, 111 and 145 to facilitate the with-
drawal of residue from the flash chamber 60,
the withdrawal of condensates from the tow-
ers 77 and 100 and the removal of distillate
from the receiver 140, respectively. |

The description of the various features of
the invention and their relation to each other

“have been set forth in such detail that no

summary of operation will be required for a
full understanding. While certain specific

forms of apparatus and definite operating -

conditions have been mentioned in the fore-

gomg sections, it will be understood that

many variations or modifications may be
made without departing from the spirit of
the invention. It is not desired to be limited
In the interpretation of its scope other than

by reference to the appended claims.

What we claim is:
1. In the conversion of higher boiling hy-
drocarbons into lower boiling ones, the

process that comprises heating said oil in a .
‘stream of restricted cross section to a crack-

g Ing temperature under superatmospheric
~~ zone and being either pumped back to the

pressure, separating the heated ‘oil into va-

pors.and residual liquid, passing said vapors

to a fractionating zone, withdrawing con-

densed portions of the vapors from the frac-
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tionating zone and returning same to an in-

termediate point in said stream, expanding

sald residual liquid into a flash chambepr
maintained at a pressure lower than that of.
the cracking operation to subject said resi-
to distillation, subjecting evolved

dual liquid
vapors to fractionation

' . a heavy
and a vapor fraction, subjecting said vapor
fraction to further fractionation in a sec-

ondary fractionating zone to form an inter-
‘mediate condensate and a

light vapor frac-
vapor fraction to

0 3 - lig mtroducing
steam 1nto said intermediate condensate to

strip light components

Ing the stripped intermediate condensate to
the primary fractionating zone to serve as

a reflux therefor, and returning the heavy
point in said

tion, condensing said light

stream. | |
2. In the conversion of higl}er boiling hy-

In a primary frac-
condensate
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therefrom, conduct- .

125

130



1,807,348

process that comprises heating said oil in
o, stream of restricted cross section to a crack-
iny temperature under superatmospheric
nressure, separating the heated oil into va-
pors and residual liquid, passing said vapors
to a fractionating zone, withdrawing con-
densed portions of the vapors from the frac-
tionating zone and returning same to an in-
termediate point in said stream, expanding
said residual liquid into a flash chamber.
maintained at a pressure lower than that of
the cracking operation to subject said resid-
nal liquid to distillation, subjecting evolved
vapors to fractionation in a primary frac-
tionating zone to form a heavy condensate
and a vapor fraction, introducing steam into
said heavy condensate to strip lighter com-
ponents therefrom, subjecting said vapor
fraction to further fractionation 1n a sec-
20 ondary fractionating zone to form an infer-
mediate condensate and a light vapor frac-
tion, condensing said light vapor fraction to
form a final light distillate, introducing
steam into said intermediate condensate to
strip light components therefrom, conduct-
ing the strip{}zred intermediate condensate to
‘the primary fractionating zone to serve as 2
reflux therefor, and returning the stripped
‘heavy condensate to the intermediate point
30 in said stream. |
In witness whereof I have hereunto set my
hand this 11th day of January, 1929. o
" o CLAUDE W. WATSON.
In witness whereof I have hereunto set my

35 hand this 14th day of January, 1929.

TAMES H. GRAHAME,
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