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This invention relates. to the crackmg and
coking of hydrocarben . oils and has particular
reference to certain novel improvements in which
cracked residue is reduced to coke in such a way
as to avoid priming in the coking zone and. in

which the vapors evolved in the coking operation

are dephlegmated and fractionated under con-
ditions to avoid coking in the dephlegmatmg
and fractionating portions of the system.

The invention contemplates a process in which
hydrocarbon oil is heated to a cracking tempera-

1l

10

ture gnd directed into a reaction zone wherein

the oil is subjected to cracking conditions of tem-
perature and pressure and wherein separation
of vapors from Iliquid residue takes place, in

which the liquid residue together with a portion.
‘ect coking .is flash

of the vapors sufiicient to e

15

distilled to a coke residue while the remaining

vapors are separately withdrawn from the reac-
tion zone and directed to the dephlegmating
portion of the system and in which the vapors
evolved from the coking zone are dephlegmated

under conditions in which heavy or tarry con-

densate separated out from the coke still vapors
is cycled to the dephlegmating zone to increase

the liguid movement therein and 1nh1b1t the

formation or deposition of coke.
The invention has particular reference to that

type of pressure cracking and coking process in-
which a cycle condensate is passed through a
heating coil wherein it is heated to a cracking

temperature, the resultant heated stream c¢om-
bined with a heavy stock such as topped or

reduced crude and conversion of the commingled
products- carried on in a reaction zone and in-

20

ma,rkEuable coke | Tb 'oveuz::ome fhe hea;t"deﬁ'—
ciency in the residue resort has been had to the

by-passing of a portion of the heated stream from

the condensate heating coil around the reaction
chamber and into the coking drum but this oper-
ation is disadvantageous because of the resultant
reduction in the quantity of the heated stream for
combining with - the heavy stock or black oil

which has necessitated that such heavy stock or =

black oil be passed to a heating coil before being
combined with the cycle condensate stream..
In-accordance with my invention a portion of .
the vapors is withdrawn with the residue from the
reaction chamber in quantity sufficient to effect
coking but without priming in the coking drum
and the vapors from the coking operation-are

- dephlegmated in the. presence of a continuous

stream of 'liquid produced by cycling heavy con-
densate through the dephlegmating zone.. By
accomplishing the coking cperation with the in-
clusion of a portion of the vapors in the residue
passed to the coking drum it is possible to mate-

 rially increase the recycling rate, that is, the

95

which the residusal products from the cracking

| oneratmn are passed o a coking zone for con-
version to coke. It has been found that when
the total products from the reaction chamber,

that is, all of the liquid and vaporous constitu-

ents, are delivered to the coking drum that con-
version to g coke residue may be accomplished,

rate of cycle condensate passed to the heafing

zone, while still avoiding priming in the coking
drum. The result is that there is a greatly in-
creased volume of high temperature vapors enter-
ing the dephlegmating portion of the system, but
coking therein is effectually prevented in accord-
ance with the inhvention by materially increasing

the quantity and rate of liquid flow through the
zone wherein the vapors from the coking opera-
tion are primarily dephlegmated. This increase
in liquid flow through the primary dephlegmating

zone i accomplished without any corresponding .

increase in cooling applied thereto. While suffi-
cient cooling is applied to effect the desired con-

densation, a rate and volume of liquid flow

" but such operation necessitates the maintenance
. tillation' and fractionation.

of relatively low charging and r
order to avoid priming in the coking drum.,
When an oper ation is carried on in which separa-
‘tion of vapors from liguid residue tekes place

ecycling rates in

45

in the cracking reaction chamber and when only

the residue is passed to
the autogenous heat of the residue is insul
to effect coking.
products from the reaction chamber at a tem-
verature as high as 910° ¥. it has been found
that the contained -heat of the residue is insuffi-

cient’ to e

icient

the coking chamber

-50
Even when withdrawing the

hect coking for the productmn of 65 takes place

through this primary. dephlegmating zone is
maintained so’as to prevent coking, while still
enabling the delivery of the uncondensed vapors
from the primary dephlegmating zone at ample
temperature to effect the desxred subseguent dls-

‘More specifically the invention contemplates a
p?g.ces’s in which ,"CBTCIE" _CDIldenSﬂte is pauSSEd |
throuzh s heating Zone wherein it is heated to a

cracking temperature, the resultant heated prod-

ucts combined with oil for cracking in g reac-

tion zone wherein separation of vapors from

liquid residue takes place, liquid residue to-

gether with a portion of. the vapors withdrawn

from the regcetion zorne and the mixture passed

to a coking zone wherein autogencus cokmg_ o

The remammg vapors are sepa-.




o - with a portion of the vapors.
passed through  line- i4 and pressure reducing : 65

| rately Wlthdrawn from the reaction zone and
these vapors as well as the vapors from the cok-

ing zone are passed to a dephlegmatmg or frac- :
In a preferred embodiment of
the invention the vapors from the coking zone
are directed to a primary dephlegmating zone

- wherein a tarry condensate is separated from the.
This tarry condensate Is. wrthdrawn'

| tlonatmg zone,

vapors.:

=
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tion 19 separated by a trap-out tray 20. Vapors

from the coking drum {6 pass through a line 2l

in which may be positioned a valve 22, to the
primary dephlegmating section (9 which is con-

veniently supplied with baffles or disc and dough-

- nut elements 23. The separated vapors from the

1eactmn chamber (3 pass through a line 24 and

. pressure reducing valve 25 to the dephlegmating

from the primary dephlegmatlng zone and a por-.

 ‘tion thereof is cycled back thereto to increase !
the liquid flow therein and inhibit formation or-
deposition cf coke, while the remaining portlon;- B
of the tarry condensate is withdrawn as a dis-
| The vapors from . thls
~ primary dephlegmating - zone are passed to a -

- secondary dephlegmating zone 1nto which also the S

- separated vapors from the reactlon zone are in-

tillate fuel oil product..

troduced and wherein the vapors are dephleg-

“section 18 which is suitably equipped with disc
.and doughnut trays 21.
*% 26 may be provided for conducting liquid from
. the trapout tray 20 to the dephlegmating section
‘19 for refluxing therein.

A valved runback line

Bottoms from the prlmary dephlegmator 19

?are withdrawn through a line 28 and a circulat-
ing pump 29, having its intake line 30 communi-
 cating with the line 28 and its discharge line 31

h -extending to the upper portion of the dephleg-

“mated with charging stock such as topped or re-:

duced crude petroleum. The resultant mlxture of

_condensate and un‘vaporlzed charging stock is-

- withdrawn from the secondary dephlegmating

zone- and ut1hzed as the oil being combined with
the heated products from the cycle condensate

heating zcne. The vapors from the secondary
dephlegmating zone are. further fractmnated to
separate a reflux condensate from lighter: prod-

ucts such as gasoline and this reflux condensate

constitutes the cycle condensate whlch is passed'
B - 80
Instead of w1thdrawing the tarry condensate |
~as a fuel oil product of the process the vapors

from the coking zone and the separated vapors
- from the reaction zone may be dephlegmated.
- with the charging stock and a resultant mixfture
- of condensate and unvaporized charging: stock

to the -heating zone.

mator 19, is provided for continuously circulat-
ing a p{)rtion_ of the bottoms through the dephleg-
mator. By insulating the pump and circulating

lines it is possible to circulate this liquid without

any substantial cooling and it is preferable to

carry on the circulation without any material
cooling so that the increased flow of liquid over

the baffles 23 is not accompanied with cooling
corresponding to the increased filow. For accom-
plishing the cooling which may be desirable it is
preferable to employ separate reﬂuxmg means
which is described hereinafter.

Chalgmg stock is introduced by a pump 32
through a line 33 to the fractionating section I8

- being preferably admitted to an upper portion

thereof. The chargmg stock serves to dephleg-

=~ mate the vapors in dephlegmator 18 and the re-

~ sultant commingled reflux condensate and un-

combined with the heated products from the

- cycle condensate heatmg zone for reactmn 1n the |

reactlon zone,

- The invention, furthermore ccntemplates the
__ ﬁashmg of the heavy or tarry condensate pro-
~ duced in the primary dephlegmating zone to form
g final fuel oil product of desired gravity -or
flash test and the refluxing -of the flashed dis-

which the vapors from the coking operation and -

pressure cracking operation are fractionated.
For the purpose of more fully explaining the

vaporized charge is withdrawn from tray 20
 through a line 34 and is directed by a pump 35

through & line 36 to the transfer line 12 or to the
reaction chamber (3.. When running to coke and
distillate fuel cil the valve in run-back line 26 is

h closed and all the liquid collecting on tray 20

may be directed by the pump 35 to the heater

- transfer line 12 or reaction chamber {3, while the
“tillate in the fractionators or dephlegmators in ‘45 fuel oil may be withdrawn through the line 28

mventmn reference is now had to the accom- -

panying drawings wherein Fig. 1 is a diagram- 60

matieé sectional elevation of an apparatus adapt-
‘ed for the practice of the invention and Flg. 2
is a modification of the invention. - :

In - practicing the invention cycle condensate

. from a, source hereinafter: explained is heated to 55
- .4 .cracking temperature in a -heating coil 10

“mounted in a suitable furnace 11, and the heated

. products ‘pass through a transfer Iine {2 to a
reaction chamber 13 which is suitably heat in-:
‘sulated ‘and wherein separatwn of vapors from . 60

liquid residue takes place, Liguid is prevented
from accumulating in the reaction chamber (3
by t‘ce rapid withdrawal of all the liquid together
The mixture is

and a portion of the tarry condensate continu-
ously cyeled back to the dephlegmator {9 to wash
the baflles therein. When running to coke only
the valve in run-back line 26 is open so that the
mixture of reflux condensate and unvaporized -
charging stock may flow into section 19 to de-

phlegmate the vapors therein and form a final

. mixture of reflux condensate and unvaporized

{2 or reaction chamber (3.

charging stock which is passed through line 28
and g by-pass line 28-A to line 34 thence through
pump 3% and line 36 to the heater transfer line
In the coke only
operation the trapout tr ay 28 is unnecessary but

_ in such operation it is desirable to introduce the

vapors from the coking drum to a lower portion
of the tower {1 and subject the vapors to dephleg-

~ mation and then combine the dephlegmated va-

valve {5, thence to coking chamber 16 wherein

contained heat, In practice a plurahty of. ccke

- drums are employed 'so- that while one is-on
- stream the other or others may be down for:70

cleaning. and thus ccntmuous operation as re—

- _gards the complete process is maintained.

The fractionating portion of the system 111-

o - the resadue is converted to. ccke by means of its

pors with the vapors from the reaction chamber
i3 for dephlegmatlcn A portion of the mixture

of heavy condensate and unvaporized charging

stock is contmuously cycled back to the dephleg-

-mator {9 to wash the baffles therein,

‘Uncondensed vapors - from the tower 11 pass

'-'--'through a- vapor line 37 to a fractionating tower

38 which is conveniently equipped with bubble

3 trays 38 and which-may be supplied with conven-

tional cooling or refluxing means not shown. -Re-

~ flux condensate iS drawn from the tower 38 by

'cludes a dephlegmator. or. fractionator 1 pro-

. a pump 40 and directed through a line 4{ to the
- -Vlded Wlth an upper section IB and a lower sec- 75 heatmg coil. lﬂ

‘The uncondensed vapors pass
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from the tower 38 to g condenser 42 which dis--

charges into a distillate receiver or gas separa-_
tor 43 wherein the distillate product:is- collected

The line 28 is shown provided with & pressure
reducing valve 44 and extending to a flash still

45 wherein the heavy tarry distillate is flash dls-.
tilled to produce a residue of desired gravity or.
flash test. The resultant residue is Wlthdrawni

4

through a line 46 and the separated- vapors are_{-_ !

receiving drum 48.
rected by a pump 49 through a line 50 to the
fractionator 38 as a reflux therefor. Additlona,l
cooling may be supplied to the tower 38 by con-
ducting a portion of the reflux condensate from
the tower through a cooler 51 and thence by a

pump 52 and line 53 to the line 50. The line 33 :

may be provided with a branch line 54 extending

subjected to such fractionatmn or deptﬂegmatmnl Rt
as may be desired in the upper sections. of the}'
tower 45.  The overhead vapors pass to a con-
denser 47 and the flash distillate is co]lected inga

'This distillate may be dl--

to. the upper portion of dephlegmator 19, or to

the line 31, for supplying a cooling reﬂux to the
dephlegmator 19.

In the drawings the cracking chamber 13 is~.. 2

shown as an up-flow chamber, although a down-

flow chamber may also be employed in the prac- |

tice of the invention. -In the down-flow opera-
tion the products from transfer line 12 includ-

ing the black oil from line 36 may be introduced
at the top of the reaction chamber and. flow

30

downwardly therein, the mixture of liquid residue

- o2nd vapors being withdrawn. from the bottom of.

the chamber while the separate stream of vapors

- is withdrawn from a lower intermediate portion f

of the chamber above the point of residue with-
drawal..

constituents from the heating coil {0 and the

black oil stream there is a tendency for the sepa-

rate vapor stream to contain quantities of en-
trained tarry material. In another method of
operation contemplated the products irom- trans-

fer line 12 including the constituents from line

36 are admitted into a downflow reaction cham-
ber in which liquid is prevented from accumu-
lating and the products from which. pass to a
succeeding upflow chamber, the separate stream
of vapors being taken off from the top of the

upflow chamber to the fractionator and the mix-

ture of liquid residue and vapors being with-
drawn from the bottom of the upflow reaction
chamber and passed to the coking drum (5.

While the down-flow operation has an
advantage in providing good contact between the

40

When operating with the upflow chamber, as

illustrated, it is advantageous to. spray the wall.
of the chamber with a portion of the reflux con-~

densate from the tower 38.

In practicing the invention the superclean cycle
condensate from fractionator 38 is subjected to
cracking at temperatures: of the order of 1,000
to 1050° F. preferably under reasonably: high
preqsures such as 400-800 1bs. in the heating:coil
{0 and upon being commingled with: the. black
oil stream is subjected to cracking in the !
tion. chamber at temperatures: in excess of 9007
F, under superatmospheric pressures such as
300-800 lbs. Liquid is prevented from accumu-

lating in. the reaction chamber, the mixture of

liguid and vapors being rapidly withdrawn and

passed to the coking chamber while the separate

vapor stream is passed to the fractionating por-
tion of the system. A temperature approximait-
ing 910° F. is recommended for the mixture of

vapors and residue in the line {4, with the tem-

perature in the rea,ctmn chamber 13 being some-

60

reac=.
85

70

- and fuel oil;

ot
o |

what higher. Although the pressure is reduced
in the coking drum it is recommended that.super-
atmospheric pressures of apprommately 100 1bs.
or higher be maintained. therein; with pressures
of 350 to 400 lbs. in the reactmn chamber pres-

sures of about. 150-175 Ibs. are very satisfactory

in the cokmg drum. The major portion of the
vapors from the reaction chamber flows through
the vapor line while only a minimum proportion
of the vapors is needed for admixture with the
residue to a,ccomplish the coking thereof. The
guantity. of vapors required to be included in the
residue being withdrawn to accamphsh coking is
dependent upon the temperature in the reaction

~ chamber and it is desirable to maintain as high

a temperature as possible in-the reaction cham-

ber. to keep the quantity of vapor withdrawn with

the residue at 2 minimum. Ordinarily a quantity
of vapor of the order of 109%-20% of the quan-

tity of vapors flowing from the reaction chamber

will be found adequate to accomplish - coking
without priming. The: amount. required can
readﬂy be controlled by observing the tempera-
ture in the transfer line to.the coking drum or
in the coking drum itself. The temperature re-
quired for coking will vary with the pressure used
in the coking operation and somewhat with the
character of the stock. The temperature will
generally be in excess of 825° F. and normally
will be approximately within a range of about
840° P, to 885°F. A temperature of 850° F'. under
150--175 lbs. pressure has been found very satis-
factory. Under the conditions outlined coking
is readily accomplished to yield. a marketable
coke while avoiding priming from the coke drum.
The pressure in the dephlegmator or fractionator
{T will be approximately the same as that in the
coke drum or if desired somewhat lower. When
running to coke only, that is, when passing the

mixture of heavy reflux condensate and unva-

porized charging stock from dephlegmator 19 to
the reaction chamber, it is desirable to maintain

a temperature in the bottom of the dephlegmat-

ing section 19 as high as practicable without cok-
ing: therein. Temperatures as high as 810-820°
F. in the bottom of. dephlegmator (9 have been
successfully employed. When running to. coke
1. e., when withdrawing from the
system the bottoms from ‘dephlegmator 19 and
directing the liquid from tray 20 to the reaction
chamber it is. generally necessary to maintain
somewhat lower temperatures 111 sectmn (9, such
as 790° F-300° ..

‘A portion of the bottoms from dephlegmator {9
is continuously cycled by the pump 29 over the
bafiles 23 therein to maintain a ligquid flow there-
in which prevents deposition of coke. The cir-
culation is so conducted as to keep the cireulat-
ing lines open and hot and provide sufficient fiow
in the dephlegmator to prevent. coking.
necessary cooling. may be. supplied by refiuxing

a relatively small quantity of cooled. distillate

through line 854. The rate of flow and volume
of hot: liquid. circulated to. the dephlegmator is
entirely out of proportion to the amount of cool--
ing: qupphed The rate of circulation of the bot-
toms from dephlegmator 19 is of the order of =
10-25. times the rate of cooling oil supplied.
When running to coke and distillate fuel cil;
that 1s, when drawing: off tarry condensate from
denhlegmator {9 and withdrawing the mixture
of reflux condensate and unvaporized charging
stock. from tray 28 for passage to the reaction

- chamber,; the rate of the hot recycle wash will

ordinarily exceed the raw oil charging rate as;

The



_ previous cepamty

for example 200-240 barrels per hour hot. wash.
‘with- charging rates of about 160-190 bbls.- per
hour, and the hot wash rate will: ordmarlly be-
of the order of ‘one half the recycle rate to the
When running to coké only, that
is, when directing the mixture of reflux conden-
sate and unvaporized charging .stock from de-
phlegmator 19 to the reaction chamber the rate

heatmg coil,-

2,343,848

cycle rates, that is, the r__atee of eycle condensate
passed to the heating coil, above about 280 bar-

~ rels per hour priming occurred in the coke drum

‘rels per. hour

which-limited the charging rate to about 85 bar-
‘Prior-to applicant’s invention the
limits onthe recycling rate, that is, the rate of

cycle condensate prassed to the heating coil were

- found to-be with various stocks approximately

- of 'the ‘hot: wash will ordinarily be. somewhat

less than. the charging rate, as for example 90—
110 bbls. per hour hot wash with charging rates
 of about 125=150.bbls. per hour, and will be of

10

~within the range of 230 .or 280 barrels per hour.
- The practlce of the invention enables the increas-

" ing of the recycle rate up to-high rates approx—'

the order of one-fourth or- one-ﬁfth the recycle-' -

rate to the heating coil,

- The:. charging stock;. Whlch 15 most edvanta-.
geouely a. topped or reduced crude, after suoh‘;
preheating as may be desired, is introduced intc:
the dephlegmating section .18 to dephlegmate the:
- vapors flowing upwardly therein. Gas oil con-

stituents contained. in . the. crude are. d1st111ed
over-into the tower 38. The unvaporized resid-

15

ual constituents: together with: the:reflux con~

densate formed in section 18 is collected 1n tra,y

20 at temperatures of the order of 800° F'~815°.F,

for cycling to the reaction: chamber for crackmg

therein; ~The practice of the- 1nvent10n is par-:
ticularly adapted for the treatment -of crude
~stocks containing maximum quantities of gas-oil.
For the: lighter stocks contammg lerge propol- -
tions of gas oil such for example as 26-28 A. P. 1.

gravity" topped: crudes pressures. approximating
400 1bs. are reoommended for the reaction cham-
ber while with heavier stocks such as a'20 A. P. L

‘gravity reduced crude the pressure should pref—, .

erably be lowered to about. 200 ‘Ibs. |
- The: vapors pass overhead from the tower IT

28

ol
teyd

imating 400-500 barrels per hour.

In view of
the high'recycle rate the invention is particularly

adapted for the processing of light topped crudes - '

contammg large proportions of gas oil. |
-The following. table- presents pertinent data
concerning three typical runs-in accordance with

- the invention operating on -a parafiin base re-
duced -crude charging stock: -
o - -~ 7f only, dist., -oﬂ,

coqrUR A { run’ B rnnO

Oharge EraAVItY . il e laiia . - 26,21 26.2 25.6

" Chargerate__...._._.__barrels per hour-_ 124 166 |, 192

Recyecle rate to heating coil.____-_.do.._. 446 479 1 477

eetmg coil outlet ten:lp_ s .°Fo 41,010 0 1,016 1,035

Reaotmn chamber pressure = o |

| “pounds per square inch..{ 400 400 400

- Temp. Inn{t ‘of vapors and res. froln reac-"| . |- .. -

~tion ehamber_ _ o PE.L 9091 9104, 909

Coke drum press. pounds persquere inch 176-1 - 175 155

- Cokedrumtemp. . . ___. ... .l _°F_ | 8451 843 842
- Black oil.recycle rate to reaction cham- | .1 . L

. ber_.....__:.:ii._._ .. barrels per hour..| 210 235 280

" Hot wash reoyc]e rate. ... io-oo.00.... 110 200} - 240

In these typloal examples of the 1nventzon a

- yield of about 55%~60% of gasoline having an

at temperatures approximating 710° F. ~730° F.to.

- the'tower 38 whichrmay be maintained at approx-
. ‘imately the same pressure as that of the tower_'

- 11, although: somewhat lower pressnres may be

~ satisfactorily employed;
 a-pressure of 150 1bs. in the tower 7 the tower

thus, for example, with

38 may. be held under 8, pressure of- -135 1bs:

The temperature in the bottom of the tower 38

" approximates 660° F.~680° I : The top temper-
ature in the. tower is controlled to take off ‘the

~ distillate of the end point desired; thus, a tem-
perature of 390° ¥. under 135 lbs. pressure may.

be employed. in takmg off a 400 end pomt gaso-

line distillate, :
Prior to apphoa,nt’s mventlon 1t ha.d not been

"posanble to operate t0 coke and distillate fuel oil

simultaneously without hamng to heat the blaok
oil in a separate furnace coil. The practlce of

the invention has made it possible to run to coke

40

octane. Value of 74-77-C,/F, R. R. was cbtained

- andin runs B ahd C:a yield of about 15% of dis-
“tillate: fuel ‘oil: Was- produced In runs A and B

the - operatlon was with-a:- down-flow reaction

chamber and in run C the operation was with an

50

line 33,
sate. and unvaporized charging stock is with-

~ and distillate fuel oil simultaneously with charg-
ing rates of the order of 180-200 barrels per hour.
~ the transfer line 12 to thus combine the mixture

‘The practice-of :the invention: has made it pos-

sible ‘when running t0. coke: only : to ra1se thej |

. chargmg rate from about. 80 barrels per hour up -
10,125 barrels per. hour, eﬁectmg an increase in

60

capacity of 559 without any reduction in’ gaso=~ |
line yield, and in fact, on. some units the inven-

~ tion has made it possﬂole to increase the charging -

rate 0140 barrels per -hour, effecting an-increase

. of 15% . in oapaclty, a.lso nrlthout reduotlon m_

-_ gasolme yvield. ..

‘In accordance W1th the mventlon 1t is pos-—'-

' 'srble to include sufficient vapor with the residue

-withdrawn from-the reaction chamber to furnish

up-flow reaction chamber. The quantity of cycle

oondensate cooling -stock introduced to the pri-

ma,ry dephlegmatol approx1mated 9-15 barrels

-per hour,

T the modlﬁcetmn of the 1nrent1on shown in
Flg ‘2 the vapors from the reaction chamber and

~ the.coking drum are fractionated in entirely sep-
- arate fractionating Zzones.

In accordance with
this modification the vapors from.the: reaction
chamber 13'are passed to a primary fractionator

18b° wherein ‘the vapors are dephlegmated with

charging stock introduced by pump 32 through
the resultant mixture of reflux conden-

drawn from the fractionator (80 through line 34b

~and is directed by pump 356 through line 360 to

with the cycle condensate stream from the heating

coil 8 for cracking in the reaction chamber 13 and

the vapors from the primary fractionator (8b are
subjected to further-fractionation in fractionator
380 to separate lighter products from a reflux

- _condensate which. is .cycled to the heatmg coil
65

10 by pump 40b: through line 41b.- The residue -

from the reaction chamber together with ‘a por-
 -tion-of the vapors sufficient to effect coking is di-
~ rected to the coking drum {86,

- The vapors from

. theicoking drum- are directed to the separ ate de-

70

sufficient heat for coking and yet have the total

| | 'cokmg drum input well below the prlmmg point
B -_even at capemtles of 200% or more over the
Previously, for example, when

19

o joperatmg on t0pped paraﬂln base crude at re-

phlegmating zone- 19 in which the tarry conden-
‘sate is condensed out and a, portion thereof cycled

~ through- the dephlegmatmg zone o increase. the
. Hquid -flow and prevent -deposition of carbon
- therein in the manner that has- been explained,

and the Vapors uncondensed in thls dephlegmat-
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ing:zone-are subjected to further condensation or

Jfractionation in fractionating zone i18a to obtain

a condensate ‘which .may be collected in tray Zﬁc,

.it-as the aforesald cycle eondensate stock which
is. combmed with sald I'BSIdU.ELI stock for- cracklng,
separately Wlthdrawmg separated . vapors from

ﬁsald reaction zehne and subjecting them to frac-

- B82q and the distillate is:collected m recewer 43d. | 5 tionation to-recover a desired. product

Condensate from tray 20¢ is directed by a pump

55 through a line .56 having branches 51 and 58
leading, respectlvely to the towers 18b and 38b

‘and another branch 59 leading to the heating coil

{0, so that the condensate may be refluxed in the

primary or secondary fractmnatmg zones for: the

reaction chamber vapors or passed: d1rectly to the
heatmg zone, while tarry condensate is. withdrawn

[

from the ﬂash dephlegmatmg Zone through lme -

h28 as a drstﬂlate fuel o0il product Th1s method

of operatlon fac111tates the carrying on - of the_

cokmg operation-at relatlvely ow pressures whﬂe

_' mamtammg h1gher pressures -in the IB&CbIUIlI'-
The method has

chamber fractlonatmg ZONes.
the advantage that the yleld of d1st111ate fuel oﬂ

can be controﬂed ent1rely mdependently of the |

,condltrons obtaining in the hlgher pressure frac-
tionators.

1o

The latter fractmnators may, for ex- '

‘ample, be maintained at pressures such as 200 to
250 1bs. or higher while the coking. operatlon may_ 05 -

be conducted at pressures apprommatmg atmos-
pheric or at moderate superatmospherlc pres-

sures such as around 190 to 150 lbs

The. medl-' o

- fied operatron increases flexibility in varying .the .

yields of coke and distillate fuel oil to meet the
market demands. In the hlgh pressure cokmg

operation the yield of coke cannot ordinarily be

34 -

reduced below about.8% while the modified op-

__eratlon Wlll permlt a reduction in. coke yleld down |
to. about 2%, with a correspondmg increase -in

distillate fuel oil, as well as an increase in gaso-
- line. yield. )
Although a. prﬂferred embodunent f the inven-

t:.on has been described herein, it wﬂl be under--
stood that various changes and mod1ﬁoat10ns may .

‘be made therein, while securing to.a greater or
less extent some or all of the benefits of the in-
vention, without departing from .the .spirit -and
scope thereof |

- Iclaim:

1. In the conversion of higher boﬂmg hydro-

carbcn oils into lower boiling ones, the process

that comprises combining residual stock .and
cycle condensate stock at cracking temperature
for crackmg in a reaction zone wherein sepa-
‘ration ef vapors from liguid residue takes place
,mamtammg crackmg COIIdlthIlS of temperature
and pressure in the reaction zone, withdrawing
‘the liquid residue from the react1or1 zone together

with a portion of the vapors and. delivering the

mixture of vapors and liquid to a coking zone

wherein conversion to a.coke residue takes place,
- the proportlo-n of vapors so withdrawn with - the
liquid residue being sumclent to effect autogenous
coking of the mlxture passing the evolved Vapors
from the coking zone to 8 primary dephlegmatmg
zone wherein the vapors are dephlegmated-with
the application .of a limited amount of cooling
fluid so that temperatures of the order of 800° F.

are maintained therein, withdrawing .a resultant :
liquid product of dephlegmatlon from said -de-

| phlegmatmg zone. and cycling a portmn thereof |

tj' i}

2. In the conversion of - hrgher bolhng hydro-a
carbon pils into lower boﬂmcr -ones, the process
“that comprises heating a residual stock and a
-condensate stock in separate heatlng zones and
combining the heated stocks at.a crackmg tem--
.perature for crackmg na reﬂactlon zone Wherem |
separatlon of vapors from liquid re51due takes
.place, mamtammg orackmg oondltlons of tem-
perature and-pressure.in the reactlon zone, wlth- |
drawing the liquid- re31due from the reaction.zone
together with a portlon of the vapors and de-
livering the mmture of -vapors and liquid toa
-caking zone wherem conversmn to a coke re51due |
takes place the proportlon of vapors so Wlth-.
effect autogenous cokmg of the mrature passmg
the evolved vapors- from the: cokmg Zone to a pri-
mary. dephlegmatmg zone-wherein the vapors are
-dephlegmated with the- apphcatlon of .a 11m1ted-_
amount of cooling fluid so that temperatures of
‘the order of 800°-F, are mamtamed therein, with-
-drawing -a resultant Jiquid product of . dephleg-
~mation from said dephlegmatmg zone and oyclmg
8-portion thereof back to the. dephlegmatmg zone
.at .4 rate: apprommatmg 10—25 times the rate ofl'

said coolmg fluid to -increase the 11qu1d ﬂow- |
therein and prevent cokmg, subJectmg vapors'_
auncondensed in said dephlegmating zone to fur-
ther - fraotlonatlon 10 separate a hlgher bolhng

condensate from lower boiling products, cycling

said higher .boiling condensate - -to -the aforesald o
;;heatmg zone -in Wthh ‘the condensate stock is.

‘heated, separately Wlthdrawmg separated vapors

-from -said reaction zone .and subjecting them to

o0

fractionation to.recover-a desired. product

3. In the -conversion of higher boiling hydro—.

carbon: oils into lower boiling ones, the process
that comprises. combining residual stock and cycle
condensate. stock -at cracking .temperature :for
5 .cracking in:a -reaction :zone wherein separation
.of -vapors from liquid residue ftakes place, main-
-taining : cracking conditions of temperature and
-pressure in the reaction zone, delivering the liquid
residue .and ‘a portion of ;the -vapors .to a coking

zone :wherein:conversion to_a.coke residue ‘takes
place, the :proportion of vapors so .delivered to -

-the coking zone being sufficient to effect autoge-
.nous coking of the residue, passing the .evolved

“wvapors from the: coking zone to a primary ‘de-

fubi
C
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‘phlegmating :zone :wherein :the vapors :are de-

‘phlegmated with :the rapplication of a limited

-amount. of .cooling fluid :so that ;temperatures:of
.the order of :800°F. are maintained therein, with-
-drawing- a resultant liguid.product of .dephlegma-
-tion;from said dephlegmating zone and.cycling a
*-_-port1on thereof back to:the.dephlgemating zone
-ata
ws_ai_d cooling:fluid to increase-the:liquid flow, there-

~rate- apprommatmg 10-25 times-the rate of

in and prevent.coking, subjecting vapors -uncon-
densed iin :said dephlegmating zone to <further

fractionation to:separate :a: higher -boiling. con-

.densate . from :Jower:boiling products, heating said :

back to the dephlegmating zone at a rate approxi-

mating 10-25 times the rate of said.cooling fluid
to increase the liquid flow therein -and prevent
coking, subjecting vapors uncondensed in said de-
_phlegmatmg zone to further fraotlonatmn to-sep-
arate a higher boiling condensate from lower

boiling products,:heating said higher boﬂmg con--

_;densate to.a cracking temperature. and utilizing

70

‘higher boiling condensate 4o a cracking tempera-

ture;and utilizing !it.as:the -aforesaid: cycle.con-

-densate: stock- which -is :combined with said :re-

- -gidual stock for:cracking, separately withdrawing -

::1.7;;5

-separated.vapors:from said.reaction zone and sub-
Jecting them:to fractlonatron to recover ¥: desued
‘product. -

4. In:the conversion of higher boiling hrdro-,-
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-‘ carbon oils into lower boihng ones - the process
that comprises passing -cycle condensate to a

~heating zone wherein it is heated to a crackmg N
'temperature combmmg resultant - heated prod-
‘ucis with oil for cracklng in-a reaction zone where-

“in separation of vapors from liquid residue takes

o place, maintaining cracking conditions of tem-

perature and pressure in the reaction zone, with-

drawing the liquid residue from the reaction zone

- together with a portion: of the vapors and de-
livering the mixture of vapors and hquld 10 a cok-

‘ing -zone wherein conversion to a coke residue.

[0

 takes place, the- proportlon of vapors so -with-
-drawn with the liquid residue being’ sufficient- to

-~ effect: autogenous: cokrng of ‘the mixture, passing

the evolved vapors from the . coking zone to a

‘primary dephlegmating zone wherein the. vapors
~are dephlegmated with the apphcatron of a limited
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tmnatrcn to separate a reflux. condensate from
lighter products -and directing said reflux con-
~ densate to the aforcsard heatmg zone as sard cycle
'condensate e

- 6. In the conversron of hlgher bo111ng hydrocar— |

-- bon oils into lower boiling ones, the process that
‘comprises passing cycle condensate to a heating
-zZone wherein it is heated to a cracking tempera-
ture, combining resultant heated products with

oil for cracking in a reaction zone wherein sep-

aration of vapors from liquid residue takes place,
_mamtalnmg cracking conditions- of temperature
‘and pressure in the reaction zone, withdrawing
“the ‘liquid residue from -the reaction zone to-
‘gether with a portion of the vapors and deliver-
ing the mixture of vapors and-liquid to a coking

 zone wherein conversion to a-coke residue takes
 place, the proportion-of vapors so withdrawn with

- amount of cooling fluid ‘so that: temperatures of

‘the order of 800°°F. ate Inalntalned therein, with-

| -3'drawrng a resultant liquid product of dephlegma-

20

“the liquid residue being sufficient to effect autog-

enous coking of the mixture delrvermg the

- evolved vapors from the ‘coking zone fo a de-

- tion from said. dephlegmatmg zone and-cycling.a

‘portion thereof back to the dephlegmating zone
 at a'rate approximating 10-25 times the rate of
said cooling fluid to increase the liquid flow there- .

in and prevent, coking, sub,]ectmg vapors uncon-
- densed ‘in said- dephlegmatmg zZone to further
fractionation to separate a higher boiling -con-
densate from lower borhng products separately
: mthdrawrng separated "vapors ‘from: said: reac-

tion zone and subjecting -them to fractlonatron to

AW
o4 |

phlegmating zone ‘passing vapors: from said de-

phlegmating -zone to a second dephlegmatlng

‘zone, separately mthdrawmg separated vapors

from the aforesaid reaction zone and delivering

them to said second dephlegmatmg zone, intro-

. ducing charging stock into said second dephleg-
‘mating zone to dephlegmate vapors therein, con-
" ducting a resultant mixture of reflux condensate

30

- separate a reflux condensate from lighter. prod-

ucts and utilizing said reflux condensate as-the
cycle condensate passed to the aforesard heatlng :

838

N "zone - -
-5 In the convers:ron of hlgher bo11111g hydro-

;--'?carbon oils ‘into lower: bmhng ones, the process
~‘that comprises passing- cycle. condensate to a
‘heating zone wherein it isheated to' a cracking

temperature ‘combining -resultant heated prod-

uets with oil for-crackingin a reaction zone where-~
in separatmn of .vapors from liquid resrdue takes
- place, maintaining cracking conditions: of tem-~
perature and pressure in the reaction zone, with=
drawing the liquid residue from the reactmn zone

‘together with a portion of the vapors and:deliver-
‘ing the mixture of vapors and liquid to & coking
-zdne wherein conversion to a coke residue-takes
place, the pr oportion of vapors so withdrawn with

' ~the liquid residue being sufficient to effect autog-

‘enous coking of - the mixture, delivering the
| fevolved vapors from the coking zone to.a:de-
phlegmating zone wherein. the vapors ‘are de-

40

and unvaporized charging stock from the second
dephlegmatmg zone to the first dephlegmatmg -
~zone to dephlegmate vapors therein, withdrawing
“a resultant mixture of reﬂux condensatc and un-

vaporized charging stock from the first dephleg-

‘mating zone, cycling a portion thereof back to the '
‘first dephlegmating zone to increase the liquid

flow therein and prevent coking, utilizing the-

. "remaining portion as the oil being combined with -
‘the heated products from the aforesaid heating

zZone, subjecting vapors from the secondary de-

phlegmating zone to further fractionation to sep-
arate a reflux condensate from lighter products
‘and directing said reflux condensate to the afore-
sald heating zone as said cycle condensate,

1. In the conversion of higher boiling hydro-l

_"carbon oils into lower bmhng ones, the process

o0

‘that - comprises passing cycle' condensate to a
‘heating zone wherein it is heated to a cracking
-temperature, combining resultant heated prod-
‘uects with oil for crackmg in a reaction zone
‘Wherein separation of vapors from liquid residue

~ takes place, maintaining: cracking conditions of

phlegmated with the application of a limited

‘amount of cooling fluid so that temperatures of
the order of 800° F, are: maintained therein and a

tarry condensate is' thereby separated from the

vapors, withdrawing tarry.condensate from said
-dephlegmating zone and cycling a. portion there-
of back to the dephlegmating.zone at a rate ap-
| _prommatmg 10-25 times the rate of said cooling
fluid to increase the. 11qu1d flow therein and pre-

~ vent coking, passing vapors from said dephleg-
matrng zone to a second dephlegmatmg zone, sep-
arately withdrawing separated vapors from the

aforesaid reaction’ Zohe and: dehvermg them to
.said- second ‘dephlegmating zone,

- .mating zone and utilizing it as:the oil being com-

“introducing -

*charging stock  into said second dephlegmating' |
. zone to dephlegmate vapors therein, withdrawing
© g resultant mixture of condensate and unvapor-.

ized charging stock from the secoudary dephleg-

80

temperature and pressure in the reaction zone,

wrthdl awing the liquid residue from the reaction

 zZone together ‘with a portion of the vapors and
“deliveri 1ng the mlxture -of vapors and liquid to a
-coking zone wherein conversion to a coke residue

takes place, the proportion of vapors so with-
drawn with the liquid rcsrdue being sufficient, to

effect autogenous cokmg of the mlxture, Sepa-
,-rately withdrawing separated vapors from said

‘reaction zone and passing said vapors to a pri-

mary pressure fractionating =zone, introducing
- charging stock to said - primary pressure frac-
656 tionating- zone to dephlegmate vapors therein,
‘utilizing & resultant mixture of reflux condensate
-and - unvaporized charging stock from said pri-
mary pressure fractlonatrng zone as the oil com-
‘bined Wwith the heated products from the afore-

10 ‘said heatmg zone, subjecting vapors from said

- primary ‘pressure fractlonatlng zone to further

‘bined with.the heated products from the afore-
said hcatlng zone, subjecting vapors from-the

~secondary dcphlegmating zonc to. further frac-,

fractionation to separate a reflux condensate from
‘lishter: products and directing such reflux con-
~densate- to the aforesaid- heating ' zone, passing

75 ".the evolved vapors from the coklnn' zone to a sep-
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‘zone and-cycling -‘atportion;th'ereof back-_.theretoiat |
g rate approximating 10-25 times the rate of said

arate ,-ﬁ‘ephiégim'a,ti‘ngf-'zéne-_Whéréin-"the vapors are
‘dephlegmated with the application of a limited
amount of cooling fiuid so that temperatures of

-the order of 800°:F. are maintained therein, with-
drawing a resultant liguid product of dephlegma- -

tion from sdid .dephlegmating zone and cycling a

portion thereof back to the dephlegmating zone

‘at a rate approximating 10-25 times the rate of

Ll
.
T
i
" F

~cooling .- oil ‘to thereby establish and maintain a

said cooling fluid to increase the liquid flow there- -

in and inhibit deposition of coke, subjecting va-
pors from said dephlegmating zone to condensa-
tion to produce a condensate and combining said
cchdensate with the aforesaid reflux condensate
being directed to the aforesaid heating zone.

8. In a coking process wherein residual prod-
uets from a pressure cracking operation are sub-.

jected to coking and vapors evolved in the coking

operation are subjected to fractionation to obtain

a condensate stock adapted for cracking into gas-
oline constituents, the process that comprises
nassing the vapors from the ccking operation to
a primary dephlegmating zone wherein the vapors
are dephlegmated with the application of a limited
amount of cooling fluid so that temperatures of
the order of 800° F. are maintained therein, with-
drawing a resultant liquid product of dephleg-
mation from the primary dephiegmating zone and

cycling a portion thereof back thereto at a rate

10

~liquid flow therein adapted to prevent coking, -
passing the dephlegmated vapors from said pri-
.mary dephlegmating zone to a subsequent frac-
-tionating zone wherein the vapors are fraction-
-ated to separate gasoline constituents from higher -
adapted for cracking mto_- |

boiling condensate
gasolme constituents. | .
11, In the conversion of higher bmlmg hydro-

| carbc}n oils into lower boiling ones, the process -
that comprises passing cycle condensate to a

heating zone wherein it is heated to a cracking

temperature, combining resultant heated prod-

ucts with oil for cracking in a reaction zone,

- maintaining cracking conditions of temperature

20

25

approximating 10-25 times the rate of said cooling

fluid to thereby establish and maintain a liquid
flow therein adapted to prevent coking, passing
the dephlegmated vapors from said primary de-
phlegmating zone to & subsequent fractionating
- zone wherein the vapors are fractionated to sep-
arate gasoline constituents from higher boiling
condensate adapted for cracking into gasoline
constituents. |

9. In a coking process wherein residual prod-
ucts from a pressure cracking operation are sub-
jected to coking and vapors evolved in the coking

operation are subjected to fractionation to ob-

tain a condensate stock adapted for cracking into
gasoline constituents, the process that comprises
‘passing the vapors from the coking operation to

a, primary dephlegmating zone wherein the va-

pors are dephlegmated with the apolication of a
‘limited amount of cooling fluid so that tempera-
tures of the order of 800° ¥, are maintained

therein and a tarry condensate is thereby formed, |

withdrawing said tarry condensate from the pri-
mary dephlegmating zone, cycling a portion
thereof back to the dephlegmating zone at a rate

approximating 10-25 times the rate of said cocl-

ing fluid to thereby establish and maintain &
liquid flow therein adapted to prevent coking,
withdrawing the other portion thereof from the
system as a fuel oil product, passing the de-
phlegma,ted vapors from the primary dephleg-
mating zone to a subssquent fractionating zone
wherein the vapors are fractionated to separate
- gasoline constituents from higher boiling con-
densate adapted for cracking into gasoline.

'10. In a coking process wherein residual prod-
‘ucts from a pressure cracking operation are sub-
jected to coking and vapors evolved in the coking
operation are subjected to fractionation to ocbtain
a condensate stock adapted for cracking info
gasoline constituents, the process that comprises
‘passing the vapors from the coking operation to
g, primary dephlegmating zone wherein the va-

pors are dephlegmated with the application of a

limited amount of cocling oil so that tempera-

tures of the order of 800° F. are maintained there-

in, withdrawing a resultant liquid product of de-

phlegmatmn frovn the primary dephlecrmatmg-

30

~and pressure in the reaction zone, expanding re-

sultant cracked products comprising residual con-
stituents into a coking zone wherein conversion to
a coke residue takes place, passing evolved va-
pors from the coking zone to a primary dephleg-
mating zone wherein the vapors are dephlegmated
with the application of a limited amount of cool-
ing fluid so that temperatures of the order of 800°
P. are maintained therein and a tarry condensate
is thereby formed, withdrawing said tarry con-
densate from the primary dephlegmating zone,.
cycling a portion thereof back to said dephleg-
mating zone at a rate approximating 10-25 times
the rate of said cooling fiuid to thereby establish
and maintain a liguid flow therein adapted to

prevent coking, withdrawing the other portion

thereof from the system as & fuel cil product,
passing the dbpﬂlegma,ted vapors from the pri-
mary dephlegmating zone fo a secondary de-

~ phlegmating zone, introducing charging stock to

40

dephlegmate vapors therein, withdrawing a re-
sultant mixture of reflux condensate and un-

vaporized charging stock and utilizing such mix-

ture as the oil which is combined with the heated

products from said heating zone as aforesaid,

- passing the dephlegmated vapors from the sec--

- ondary dephlegmating zche to a subsequent frac-

tionating zone wherein the vapors are frac-
tionated to separate lighter constituents from

. higher boiling condensate and. cyeling said hlgher

o0
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‘boiling condensate to the aforesaid heating zone.

12, In the conversion of higher boiling hydro-
carbon oils intc lower boiling ones, the process
that comprises passing cycle condensate to a
heating zone wherein it is heated to a cracking
temperature, combining resuitant heated prod-

ucts with oil for cracking in a reaction zone, main-

taining cracking conditions of temperature and
pressure in the reaction zone, separating result-
ant cracked products into vapors and residue in

a separating Zzone, Wlthd]:’&Wl_Ilg products com-
prising residual constitfuents of cracking from the -

separating zone and delivering said products to a
coking zone wherein conversion to a coke residue

* takes place, passing the evolved vapors from the

65
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coking zone to a primary dephlegmating zone,
passing the dephlegmated vapors from said pri-

‘mary dephlegmating zone to a secondary de-

phlegmating zone, separately withdrawing sepa-
rated vapors from the aforesaid separating zone
and delivering them to said secondary dephleg-
mating zone, infroducing charging stock to said
secondary dephlegmating zone to dephlegmate
vapors therein, conducting a resultant mixture

of reflux condensate and unvaporized charging

stock from the secondary dephlegmating zone to
the primary dephlegmating zone, applying only a
11m_1te_d coaling to the prlmary dephlegmatmg
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zZone SO &S to maintain throughout said zone &
temperature within the cracking range, with-

~ .drawing a resultant mixture of reflux condensate
~and unvaporized chargmg stock from'the pri-
cyeling a ‘portion -
thereof back to said primary dephlegmating zone
‘to thereby increase the liquid flow therein and =~
- prevent coking, utilizing the remaining portion

-mary: -dephlegmating - zone,

-~ as the 011 bemg combined with the heated prod-
[_;_ucts from the aforesaid heating zone, subjecting
vapors from the secondary dephlegmating zone to
further fractionation to separate a reflux con-
-densate from lighter products and directing said
'--._-*treﬂux condensate to the aforesald heatmg Zone,

JOSEPH MASON BLARRON
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Patent No. 2,343,848. March 7, 19044 .
JOSEPII MASON BARRON
It i1s hereby certified that error appears in the printed specification of the above

numbered patent requiring correction as follows: Page 4, second column, lines 20 to
24, inclusive, the heading of the table should appear as shown below 1nstead of as

the patent.:
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i Coke and dist. fuel oil
{ oKe only,
Run A

Run B Run C

b ! r—_

and that the said Letters Patent should be read with this correction therein that the

same may conform to the record of the case in the Patent Office.
Signed and sealed this 23rd day of May, A. D. 1944.
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