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This invention relates to the treatment of hy-
‘arocarbons. In one of its more specific aspects
it relates to the separation of Cs and lighter hy-
drocarbons from a cracking furnace efiluent. In

SUI another of its more specific aspects it relates
ins from a

to the recovery of Cs, Cs and Cs olef
‘mixture of hydrocarbons containing the same.
In still another of its more specific aspects it re-
lates to an improved brocess for the recovery of

C3, C+ and Cs olefins from a cracking furnace

effluent. In yet another of its more specific as-
pects it relates fo an improved method of operat-

Ing an integrated refining process comprising ole-

- 6 Claims. (CL 260—683.4)

2

--operation are fed into this gasoline accumulation

{0

1in feed preparation, alkylation and recgvery Of .

products, S | SR
The processes of reforming, polyforming and
‘thermal cracking of light oil stocks for the pro-

duction of gasoline are widely used in the pe-

troleum industry. In these processes an appre-
ciable quantity of olefinic material is formed.
C3, C4 and Cs olefins are used in the well-known.
processes of alkylation, jsomerization, chemical

synthesis, etc. Many naphtha reforming and/or
polyforming units were built or put into operation

‘before it became advantageous to recover olefins
formed during the reforming and/or polyforming

brocesses. In the usual reforming or polyform-

20

ing unit the furnace effluent is separated intc a

fuel oil fraction, a gas oil fragtion, a 1ight'oil_.s;ide'
draw fraction, a gasoline fraction and a gaseous

fraction containing substantially Cs and lighter

hydrocarbons. The gasoline fraction is stabilized -
1o provide a gasoline fraction suitable for motor -

- fuel or for blending purposes. Many existing

units were designed merely to perform the opera-
tlon of stabilizing gasoline with no thought of re-.

- covering Cs, Cq and Cs olefins to feed an alkylation
unit, with the result that many Cs angd Cs olefins

are contained in the stabilized gasoline fraction.
The usual existing stabilizer will not make a good ..
~separation between the olefin-containing fraction

or polyformer or from a,

zone. In most operations a gas comprised pre-
dominantly of Cs and lighter hydrocarbons is

taken overhead from the gasoline accumuiator:
‘however, the accumulator acts only as a flash zone

and no sharp separation is made. The gasoline
stabilizer is fed with the liquid in the gasoline
accumulator which contains appreciable guan-

tities of C3, Cs and Cs olefins. The gasoline sta-
‘bilizer is operated so as to take overiread as many
- of the Cs, C¢ and Cs olefins as Dossible, I have

found that by introducing a normally gaseous
hydrocarbon fraction into a gasoline accumula-
tor, or into the feed to an accumulator, one can

Trecover more of the Cs, Cs and Cs olefins in the

overhead from the gasoline stabilizer and the
gasoline accumulator, thereby making more ole-
fins available for recovery in a light hydrocarbon
recovery system, = = . -
It is an object of this invention to provide an
improved method of separating a mixture of hy-
drocarbons. o _ |
Another object of this invention is to provide

an improved method of recovering Cs, Cs and Cs

olefins from the eflluent of a naphtha reformer
light oi] cracking furnace.

It is another object of this invention to pro-
vide an improved method of operating a gasoline

. recovery system so as to recover more Cs, Cs and

Cs olefins. .= :
‘Still another object of this invention is to pro-

vide an improved process of operating an inte-

srated refining operation comprising olefin fecd

~ preparation, alkylation and recovery of unrescted

353

hiydrocarbons so as to increase the amcunt of

C3, C+ and Cs olefins available for alkylation. -
Other objects of my invention will become ap-

‘barent, to one skilled in the art, from this dis-

- closure.

. process - wherein a ‘naphtha ' fraction,

and the Cs and heavier hydrocarbons which pre- o

not handle 't"he,liquid load necessary for sufficient
fractionation. The stabilizer-will not handle the

reflux necessary to recover all the available Cs
As a result, Cs and Cs olefing are

and Cs olefins.

ominate in gasoline because the stabilizer will

sheet diagrammatically showing a preferred em-

~lost for alkylation, isomerization, chemical syn-

- system, used

gasoline accumulator. The gasoline and most of

the lighter hydrocarbons formed in the cracking

‘The usual separation and recovery.

in conjunction with a naphtha frac-
tion reforming or polyforming operation or with
a light oil cracking operation, contains a gaso- -
line accumulation zone, usually referred to as a. -

.,
vEad

50

My invention is particularly applicable to a
‘Such

as g straight run naphtha fraction, is re-

formed or polyformed. Also, it is applicable
to processes where other light oil stocks are |
o cracked so as to form gasoline and lighter hy-

drocarbons. ' The drawing is a schematic flow

‘hodiment of my invention.  The following discus- _-
~sion of ‘my invention applies to reforming  or -
polyforming a straight run naphtha fraction, as
~a preferred example of my invention. A straight
- run naphtha fraction is fed to a reformer or poly-

former represented by heating zone 2 “through

ling 3. A by-pass line 4 is provided so that part
of the feed may be preheated in heat exchanger
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3
6 by interchange with the effluent from heating
zone 2. As will be appreciated, this heat inter-
change is purely optional and only acts 10 cool
the furnace efluent to the temperature desired
for the first fractionation step. The furnace ef-
quent is fed to a depropanizer represented by
fractionation zone (0 which operates to carry
overhead a portion of the light hydrocarbons
produced in the reforming or poiyforming fur-
nace. In carrying out my invention fractionation
zone 10 is operated at a top temperature of from
190° F. to 230° F., and at a pressure of from 300
{0 360 pounds per square.inch gauge. The vapors
from the top of fractionation zone (0 are cooled
‘and/or condensed in condenser {4 and passed

to accumulator 18. A gaseous fraction comprised

predominantly of He and CHs is vented Irom
sccumulator (8. Part of the ligquid hydrocarbon
fraction in accumulator (8 is passed back to
fractionation zone 10 as reflux and the remainder,
which is a hydrocarbon fraction comprised pre-
dominantly of C2, C3 and Cu hydrocarbons, 1is
passed through line 8 w0 a licht hydrocarbon
recovery system tied into the system or to an
extraneous light hydrocarbon stream. A hydro-
carbon fraction comprised predominantly of Cs
and heavier hydrocarbons is withdrawn ifrom

10

15

the bottom portion of fractionation zone i0 as

bhottoms product and passed through line 9 to a
Aash zone 28. This bottoms product is heated
in heating zone 22 before entering flash zone 24.
The fuel oil formed in heating zone 2 and present
in the effiuent from heating zone 2 is withdrawn
from flash zone 26 through line {5. The hydro-

carbons lighter than the fuel oil fraction are -«

taken overhead from flash zone 26 and are passed
to fractionation zone 30 through line 3. Frac-
tionation zone 30 is employed to separate gas oil
from the gasoline formed in the cracking opera-
tion. A clay tower to polymerize diolefins and
oum forming constituents and a polymer separa-
tor (tower and separator now shown) can be
used in conjunction with fractionation zone 30
to separate out polymers formed in the crack-
ing operation and in the clay tower. This, of
course, is optional at this stage of the process.
mactionation zone 30 is operated with a top
temperature of from 375 to 450° F., and at a
pressure of from 50 to 70 pounds per square
inch gauge.
tionation zone 30 are condensed and cooled in
condendenser 34. Part of the liguified gases
from the top of fractionation zone 30 are used
as reflux and the remainder are passed through
line 12 into a gasoline accumulation zone rep-
resented by accumulator 38. If a clay tower
~and polymer separator are used tO treat the
overhead vapors from fractionation Zzone 30,
fractionation zone 30 can be refluxed with the
liguid hydrocarbons in gasoline accumulator 38,
that is, accumulator 38 may serve as a reflux ac-
cumulator for fractionation zone 30. The hy-
drocarbon fraction taken overhead from frac-
tionation zone 30 and passed into gasoline ac-
cumulator 38 contains the gasoline and light hy-
drocarbons not taken overhead in fractionation
zone 10 which were formed in the cracking op-
eration. Substantially all of the Cs and Cs olefins
‘which were formed in the cracking operation
are contained in the fraction passed to accumu-
lator 28. A light hydrocarbon fraction, such as
a, hydrocarbon fraction comprised predominant-
ly of C3 hydrocarbons, is added either to the feed
line 12 to accumulator 38 or directly tc accumu-

lator 38. Either method of adding the light hy-

The gases leaving the top of frac- |

30

3
] |

A |
Y |

4

drocarbon fraction will give the desired results.
A separation of vapor and liquid present in ac-
cumulator 38 is made. An overhead fraction
comprised predominantly of Cs and lighter hydro-

carbons is passed through line 21 to a light hydro-

carbon recovery system. A liquid hydrocarbon
fraction is withdrawn from the bottom portion
of accumulator 38 and passed through line 25
to a gascline stabilization zone or stabilizer rep-
resented by fractionation zone 42. Gasoline ac-
cumulator 38, is operated at a pressure of from 3
to 16 pounds per square inch gauge and at a tem-
perature from 80° F. to 120° F. and operates
primarily as a liquid-vapor separator, or flash
zone, with no attempt at fractionating. The
liguid hydrocarbon fraction withdrawn as bot-
toms from accumulator 38 contains subsian-
tially all of the gasoline formed 1n the cracking
operation and some Cs, Cs and Cs olefins along
with other Cs and lighter hydrocarbons. Stabi-
lized gasoline is withdrawn from the hottom
portion of fracticnation zone 42 through line
2. Hydrocarbon vapors containing a substan-
tial portion of the Cs, and lighter hydrocarbons
contained in the feed to fractionation zone 42
are withdrawn overhead from fractionation zone
£2 and concensed in condenser 46 which dis-
charges to reflux accumulator 30. Part of the
condensed hydrocarbons are used to reflux frac-
tionation zone 42 and the remainder are passed
through line 31 to a light hydrocarbon recovery
system. The gasoline stabilizer represented by

fractionation zone 42 is operated with a top tem-

perature of from 140° F. to 180° F. and at a
pressure of from 5 to 13 pounds per square inch
absolute. The withdrawn overhead hydrocarbon
fractions from fractionation zone 10, separation
zone or gasoline accumulator 38 and fraciiona-
tion zone or gasoline stabilizer 42 are passed to a
licht hydrocarbon recovery Zzone which is rep-
resented on the diagrammatic flow sheet, by
fractionation zones 54, 60 and 66. The light
hydrocarbon recovery system just referred to 1s
ased to recover C3, C: and Cs olefins to use as
reactants in an alkylation Drocess represented

by alkylation reactors 12, acid settling zone 16

and acid stripping zone 80. In fractionation Zone
54 o cut is made between Cs hydrocarbons and
casoline present in the feed streams to the light
hydrocarbon recovery system. Cs and heavier
hydrocarbons carried over in the overhead from
fractionation zone 42 and accumulator 38 are re-

moved as bottoms product from fractionation

sone 58 via line 89. The overhead from frac-
tionation zone 54 containing Cs and lighter hy-

’ drocarbons is passed through line 31 to fraction-

60

70

75

ation zone 50. The overhead from fractiona-

tion zone 54 may be deethanized if desired (means
to do this not shown on the flow diagram). Cs,
C: and Cs olefins are taken overhead from frac-
tionation zones 60 and 66 via lines 58 and 62
respectively, and are passed through line Bbd 1¢
alkylation reactors 12 which are charged with
isoparaffins through line 357, with new acid
through lines 59 and 69, and with recycle acid
through lines §5 and 69 and/or &1 and 69. If
desired, C3 and Ci olefins may be withdrawn
from the system through lines 43 and 51 and/or
43, 56 and 53. Cs olefins may be withdrawn from
the system via lines 45 and 49 and/or 495, 52
and 53, if desired. A Cs bottoms fraction from
rractionation zone %0 is passed via line 41 fo
fractionation zone 66. Pentane bottoms from
fractionation zone 66 is removed via line 41. Acid
settling zone 16 fed through line 63 and acid




- 80 through line 7{ ang
The alkylate formed in the alkylation
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IStrip'pin_g zone 89 fed through line 67 are used

to separate alkylate and
the reaction mixture.

A mixture of alkylate and unconverted react-

ants i1s withdrawn from acid stripping zone
passed to fractionation

unreacted paraffins from

N I
bottom of flash zone 26 at a rate of 228 B./D. and
passed through line 5 to storage. The over-

head gas from flash zone 26 was passed to frac-

tlonation zone 30 through line (3. Fraction-
ation zone 30 was operated at a top temperature
F. and at a top pressure of 61 pounds

~ Per square inch gauge. The pressure drop across

reactors is withdrawn from the bottom portion

of* fractionation zone 84 through line 77. The

unconverted paraffins are recovered as represent-
ed by side cuts taken off through lines 713 and 75.

A light hydrocarbon fraction comprised pre-

‘dominantly of C: hydrocarbons is taken over-
head from fractionation zone 84.
drocarbon fraction may be recycled to the gaso-
line accumulation zone 38 through line 79 en-
tering line 17. It may also be passed directly
to the overhead from fractionation zgne 30 by

bassing it to line (2. If desired, the overhead

- from fractionation zone 84 may be withdrawn
from the system through line 8. ‘It is to be

understood that the foregoing discussion of my
Invention is given only as a preferred method of
operation and the scope of my invention is not
1o be unduly limited by said foregoing ciscus-

sion. The drawing is only a diagrammatic flow
sheet used in order to enable me to clearly point

out my invention. One skilled in the art will
appreciate that various modifications and ar-
rangements of valves, pumps, auxiliary equip-
ment, etc. can be made for-any particular plant

carrying out my invention.

Example

.The temperatures, pressures, gquantities, equip-

- ment, etec. referred to in the following example
are only illustrative of my invention and are nog

~to be deemed to unduly narrow the scope of
my invention. So as to more clearly illustrate
to the accompany-

my example reference is made

Ing ciagrammatic flow sheet.

A straight-run naphtha fraction having a boil-

Ing range of from 250-515° ¥. was fed to a reform-
€r represented by heating zone 2.

_ The furnace
inlet pressure was 2200 pounds per square inch

This light hy-

15

20

29

30

_35

40

gauge and the inlet temperature of the straight-

run naphtha was %746° ., the straight-run:
- naphtha having been preheated by the furnace
effluent in a heat exchanger represented by heat

exchanger 6. The temperature of the furnace

5{)..

efffuent was 970° F. The furnace efiuent was.

cooled to 490° F. and passed into a depropanizer
represented by fractionation zone 13.
- propanizer was operated at a top pressure of 330
pounds per square inch gauge and g tor tempera-

ture of 210° F. The pressure drop over the de-

propanizer was 5 pounds per square inch. A
gaseous fraction comprised predominantly of Ho
and CH: was vented from accumulator (8 ai
a rate of 2081 M. C.P./D. The depropanizer was
refluxed with a liquid hydrocarbon stream from
accumulator {8 at a rate of 5,325 B./D. A hydro-
carbon fraction comprised predominantly of Co,
Cs and Ci hydrocarbons was withdrawn from

accumulator {8 through line 8 as overhead prod-

Said de-~

~zone 30 was
10

the fractionator represented by fractionation
approximately 5 pounds per square
inch. A side stream consisting of hydrocarbons
boiling' in the kerosene range was withdrawn
from fractionation zone 30 at the rate ‘of 653

-B./D. Gas.oil was withdrawn from the bottom
of fractionation zone 36 at the rate of 975 B./D.

Gasoline and lighter hydrocarbons were with-
drawn overhead from fractionation zone 30 and
passed through a clay tower operated at 59 pounds
per square inch gauge and then passed to o, poly-
ner separator. The clay tower and polymer
Séparator are not shown on the diagrammatic

How sheet. The conventional clay tower con-

verted diolefins and gum-~forming constituents
to polymers which were removed from the bot-
tom of the polymer separator at a rate of 199
The polymer separator was operated at

B./D. "

‘the top temperature of 353° F. and at a. pressure

01-43 pounds per square inch gauge. The poly-
Iner-iree gasoline and light hydrocarbons were
passed to a gasoline accumulator represented by

accumulator 38.  Gasoline accumulator 38 was:

operated at a temperature of 102° F. and at a
‘pressure of 12 pounds per square inch gauge.

- Practionation zone 30 was refiuxed at a rate of

9380 B./D. with liquid hydrocarbons withdrawn
from accumulator 38. .
fraction was withdrawn overhead from accumuy-
lator 38 at a rate of 663 B./D. and had the fol-
lowing composition: I o

 Gasoline accumulator overhead

O S 6.2
e i 1697

Car e e . 2205
C8 T 137.2
& 41.8
G 71.6
1-Ca 13.9
:n'-,CrL’ __________________________________ 219
Ot 21.9
O 39.1
Ce+ e e ___ 4721
- Total . ___ 662.9

ey |
b

60

uct. A hydrocarben fraction comprised pre-

dominantly of C: and heavier hydrocarbons was

withdrawn from the bottom of the depropanizer

‘at a rate of 10,000 B./D. and passed through line

9 to a flash zone 26. This bhottoms product was
- heated from 546° . to 692° |

F. in a feed heater

w0

represented by heating zone 22. Flash zone 25
~was operated at a pressure of 65 pounds per

square inch gauge and at a temperature of 670°

~ F. A fuel oil procuct was withdrawn from the

A liquid hydrocarbon fraction was withdrawn

5 from the bottom of gasoline accumulator 38 and

passed to a gasoline stabilizer represented by
fractionation zone 42 at a rate-of 3790 B./D.
This feed to the gasoline stabilizer had the. fol-
lowing composition: .= = . o :

Bottoms from gasoline accumulator |
| - y e B./D.
C? ...'._..,....__.._.__._.....____..._._....."_...._......H.__....._._..__.._.....,__...-......_I._...:.. - 29
O 3
| CE T e i 69
| C3" T e e e e e e e e e et v e e 19
Ca e e 197
1-Car o 18
I]."Cé" --—.___+'_uh__'__....._......_.__.....__..__.._.._._._._'__..,.;_.....__....._.- 37
O 117
O 181
O e 3,190
Total. e _3 100

75

. The gaSOIin,e_'St'abilisz repréSented

_ _ by fractiona-
tion zone 42" was operated with a top temperature

A gaseous hydrocarbon

B./D.
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of 160° F. and at a top pressure of 9 pounds per
square inch absolute. An overhead product was
withdrawn from fractionation zone 42 through
line 31 at a rate 359 B./D. and had the following
composition:

Overhead from gasoline stabilizer

B./D.

% o i e 29
G2 o m e 3
O3 e e m e m 69
O3 oo 19
Ol e e ——— 79
Fm 08 e —————————— e e 10
NeC4? oo e e — 23
O e —————— 45
o TS P L L 82
OB e e ___0_
Total o = 359

Stabilized gasoline was withdrawn from the
bottom of fractionation zone 42 ab the rate of
3431 B./D. through the line 28. This stabilized
gasoline had the following composition:

Stabilizer gasoline <

| B./D.
C4 oo ———— 438
F O o e —————— e 3
N e — e — 1
C5f o i —————————— m 72
C5 e U a9
Gl o e 3,190

Total e 3,431

The overhead from gasoline accumulator 38
was combined with the coverhead from the gaso-

line stabilizer represented by fractionation zone

42 and passed to a light hydrocarbon recovery
system represented by fractionation zones 54 60
and 668. The combined streams gave a total of
1023 B./D. of light hydrocarbons. This light
hydrocarbon feed stream had the following com-
position: ' |

Gasoline accumulator overhead plus gasoline
stabilizer overhead

- B./D,

Cl e m e mm e 76
C2 e m e m e 199
O oo e e 20
oL TR 206
O3 e e e e 61
Ct o 151
1O o o 24
NeCa? o e e ————————— 45
OB o e e e 67
Cs 121
OBt o e e e o 47
Total - e — e — _ 1,023

Thus 197 B./D. of C3, Cs and Cs olefins were
available to be recovered in the light hydrocar-
hon recovery system.

A similar test was then run in which a Cz hy-

drocarbon stream was added to gasoline accu-
mulator 38 through line {7 at a rate of 200 B./D.
The same amount of straight run naphtha was
reformed, fractionating and heating conditions
remained the same and the same amount of fuel,

oil, gas oil, kerosene, polymer and overhead from

the de-propanizer were withdrawn from the sys-
tem. All towers were refluxed at the same rate.
- On overhead gas was withdrawn from the gas-
oline accumulator 38 at a rate 1,162 B./D. This

10

10

24)

40

4D

60

(O

70

75

B

overhead gas stream now had the following com-
position: |

Gasoline accumulator overhead—Cs added

B./D.

CH o e e e 76.2
Co o e 193.6
C oo e e 25.1
O3 e e e ———————— 466.9
O oo e e 53.2
Cd o 107.2
§= O e ———— e 20.3
N=C4’ o o e —— = 32.3
O o o o e ———————————— 39.%1
O e e ————— 62.4
Cbt e e 89.5
Total — o e 1,162.4

A liquid hydrocarbon stream was withdrawn

from the bottom of gasoline accumulator 38 and
fod to o gasoline stabilizer, represented by frac-
tionation zone 42, through line 25 at a rate of
3,790 B./D. This gasoline stabilizer feed stream
now had the following compaosition:

Bottoms from gasoline accumulatior—Cs added

B./D.

O e e e o e mamee — — 19
Co oo e e 2
O3 o e 139
O3 e e o i e 15
G o o e ———————— 113
Jm O o e — 19
NeC e o et — 33
C8? o e ——————— 112
O o e e — 172
G e e e 3,170
Total — o 3,790

The overhead from the gasoline stabilizer now
had the following composition and was with-
drawn at the r_ate of 498 B./D.

Overhead from gasoline stabilizer—Cs3 added

B./D,

Cy o e — - 19
O o e 2
O o e e 139
O o e e e ————— 15
Co o e e ——— e 78
1=C4 e ————————— 10
NeCd oo e e — 23
OS5 o ——————— h2
C5 e e 90
C6t o e — 70
POt e e e e 498

The stabilized gasoline withdrawn from the
hottom of the gasoline stabilizer now had the
following composition and was withdrawn at a
rate of 3292 B./D.

Stabilized gasoline—Cz added

B./D.

O e 35
el o e e 4
N-Ca' i ———————— e 10
O e e 60
O o e 82
Cld o e — e e 3,100
Total — 3,292

The overhead from the gasoline stabilizer and
the overhead from the gasoline_accumulator Nnow




- O

totaled 1660 B./D. and
position. N __ .

Gasoline accumulator overhead plus gasoline
g -stabilizer overhead—QCs added

had the following com-

2,548,032
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15

and. Cs olefins from a mixture of hydrocarbons
constituting efiuent from a light oil cracking fur-
nace, which comprises passing sald mixture to a.
first fractionation zone, withdrawing overhead
Irom said first fractionation zone ‘@ hydrocarbon
fraction comprised predominantly of Ca, C3 and
Cs hydrocarbons, withdrawing a  hydrocarbon
fraction from the bottom portion of said first
fractionation zone eomprised predominantly of
Cs and heavier ‘hydrocarbons, passing said hy-
drecarbon fraction withdrawn from the bottom
nortion of said first fractionation zone to a sec-
ocnd fractionation zone, withdrawing overhead
from said second fractionation “zone a gaseous
hydrecarbon fraction containing gasoline and

~lighter hydrocarbons not taken overhead in said

- densing

20

; B./D.
O 76
O - 213
Cor oo T o7
O 606

O - 68

ChV;_“h____“_______“____;H_________,_ ﬁﬁﬁﬁﬁ 185

i~Car e 30

n-Cayr e i BB

Cso e 88

O e 159
e e 160 -
Total e e e 1,660

Thus the addition of ‘the C: hydrocarbon
surzam to gasoline accumulator 38 made available -
241 B./D. of Cs, Cs and Cs olefins for-recovery in
the light hydrocarbon recovery. system. |

‘The addition of C; hydrocarbons to the gaso-
line accumulator Increased the recovery of Cs,
Cs and Cs olefins by 44 B./D., and by 22 per cent.

As will be evident to those skilled in the art,
varlous modifications of this invention. can be
made, or followed, in the light .
disclesure and discussion, without departing from
- the spirit or scope of the disclosure or irom the

scopz of the claims. R

I claim: - | |

1. An improved process for recovering Cs, C4
and Cs olefins frem a mixture
containing the same in

admixture with other

hydrocarbons; said mixture heing a thermally

cracked straight. run naphtha fraction, which

‘comprises passing said mixture to a first frac-

tionation zone operating under a pressure of from
300 to 360. pounds per square inch gauge with a
top temperature. of irom 190° F. to 230° B., with-
drawing o

zone a hydrocarbon fraction
Nantly of Ca, (3 and Cs hydrocarbons, withdraw-
. ing a hydrocarbon fraction as bottoms from said
. first fractionation zone, passing said withdrawn

of the foregoing

of hydrocarbons:

overhead from said first fractionation
comprised predomi~

26

first fractionation zone, at least partially con-
Same and passing a portion of said hy-
drccarbon fraction withdrawn overhead from

sald second fractionaticn zone to an accumula-

‘tlon zone, introducing into said accumulation

zone o light hydrocarbon fraction containing Cs
nydrocarbons and minor amounts of other licht
hydrocarbons, withdrawing 2 gaseous hydrocar-
hon fraction overhead from sald accumulation

- Zohie comprised predeminantly of Cs and lighter

30

35

4.0)

bottoms to a second fractionation zone operating

under a pressure of from 50 to 70
square inch gauge and with
of from 375° P. to 450° F
head from said second fractionation zone 3 gase-
ous hydrocarbon fraction,
densing same and introducing into a portion of
Same a hydrocarbon fraction comprised predomi-
nantly of Cs hydrocarbons, passing a resulting
- hydrocarbon mixture ir
- oplrating under g bressure of from 8 to 16 pounds
PEr square inch gauge and at g temperature of
from 80° F. to 120° P, withdrawing a gaseous
hydrocarbon fraction overhead from said ac-

pounds per
a op temperature

., Withdrawing over-

at least partially con-

- a hydrccarbon fraction comprised

third fractionation

hydrocarbons, withdrawing a liquid hydrocarbon
fraction from the bottom poriion of said accumu-

- lation zone containing Cg and heavier hydro-
carbons and containing appreclable quantities

0l Cs and lighter hydrocarbens, passing said
liquid hydrocarbon fraction withdrawn from the
boticm rortion of said accumulation zone to a
zone, withdrawing overhead
from said third Iractionation zone g hydrocarbon
fraction containing a. substantial portion of the

Cs and lighter hydrocarbons contained in the

above mentioned hydrocarbon fraction passed to
sald third fractionation zone, passing said hy-

drocarbon fractions, withdrawn overhead from

sald first fractionation zone, said accumulation
zone and said third fractionation zone, to a fourth

Iractionation zone and recovering therefrom Cs,
Cqs and Cs olefins. S

3. An improved process for recovering Cs, Cu

~.and Cs olefins from a mixture of hydrocarbons

constituting  efluent from a naphtha, fraction
cracking furnace, which comprises passing said
mixture to a first fractionation zone, withdraw-

Ing overhead from said first fractionation zone
predominantly

- ¢f C2, C3 and. Cy« hydrocarbons, withdrawing a

hydrecarben fraction from the bottom portion

- 01 said first fractionation zone comprised pre-

wt
1 |

Into an accumulation zone |

dominantly of Cs: and heavier ‘hydrocarbons,
passing said hydrocarbon  fraction withdrawn
irom the bottom portion of said first fractiona-
‘ulon zone to a second fractionation zone, with-

~ drawing overhead from said second fractionation

80

cumulation zone, withdrawing g liquid hydre-

carbon fraction from the bottom portion of said

- accumulation zone and passing same to a third

fractionation zone operating under a pressure of
from 5 to 13 pounds per square inch absolute
and at a top temperature of from 140° F. to 180°
F., withdrawing a hydrocarbon fraction over-
head from said third fractionation zone, passing
sald hydrocarbon fractions, ‘Wwithdrawn overhead
from said first fractionation zone, said accumu-

- lation zone and said third fractionation zone.

to a fourth fractionation
therefrom C3, Cs and Cs olefins.

2. An improved process for recovering Ciz. C4

85

zone a gaseous hydrocarbon fraction containing
gasoline and lighter hydrocarbons not taken
overhead in said first fractionation zone, at least
partially condensing same and passing g, portion
©0f said hydrocarbon fraction withdrawn over-
‘head from said second fracticnation zone to an
actumulation zone, introducing into said accu-
mulaiion zone a light hydrocarbon fraction con-
vaining Cs; hydrocarbons and minor amounts of
other light hydrocarbons, withdrawing a gase-
cus hydrocarbon fraction overhead from said
accumulation zone comprised predominantly of

- Cs and lighter hydrocarbons, withdrawing a

40ne and recovering

dan

i

‘liquid hydrocarbon fraction

from the bottom por-
tion of sdid accumulation zone containing Cs

o and heavier hydrocarbons and containing appre-
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ciable quantities of Cs and lichter hydrocarbons,
passing said liquid hydrocarbon fraction with-
drawn from the bottom portion of said accumula-
tion zone to a third fractionation zone, with-
drawing overhead from said third fractionation
zone a hydrocarbon fraction containing a sub-
stantial portion of the Cs and lighter hydrocar-
bons contained in the above mentioned hydro-
carbon fraction passed to said third fractiona-
tion zone, passing said hydrocarbon fractions,
withdrawn overhead from said first fractionation
zone, said accumulation zone and said third frac-
tionation zone, to a fourth fractionation zone and
recovering therefrom Cs, C: and Cs olelins, alkyl-
ating said Cs3, C: and Cs olefins recovered from
the above mentioned three hydrocarbon frac-
tions, passing a resuliing alkylation reaction
product to a fifth fractionation zone, withdraw-
ing overhead from said fifth fractionation zone
"5 hydrocarbon fraction containing Csz hydrocar-
bons and minor amounts of other lieht hydro-
carbons, and recycling sald hydrocarbon fraction
withdrawn overhead from said fifth fractiona-
tion zone to said accumulation zone.

4. The improved process of claim 2 wherein.

said light-oil is & naphtha fraction.

5. An improved process for recovering Cs, C4
and Cs olefins from a mixture of hydrocarbons
constituting effiuent from a light-oil cracking fur-

nace, which comprises passing sald mixture to

o first fractionation zone, withdrawing overhead
from said first fractionation zone a hydrocarbon
fraction comprised predominantly of C2, Cs and
Cs+ hydrocarbons, withdrawing a hydrocarbon
fraction from the bottom portion of said first
fractionation zone comprised predominantly of
Cs and heavier hydrocarbons, passing said hy-
drocarbon fraction withdrawn from the hottom
portion of said first fractionation zone to a sec-
ond fractionation zone, withdrawing overhead
from said second fractionation zone a gaseous
hydrocarbon fraction contalining gasoline and
lichter hydrocarbons not taken overhead in said
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farst fractionation zone, removing polymer form-
ing constituents from same, at least partially con-
densing said resulting gasoline and lighter hy-
arocarbons and passing resulting hydrocarbons
into an accumulation zone, introducing into said
accumulation zone a light hydrocarbon fraction
containing C3; hydrocarbons and minor amounts
of other lisht hydrocarbons, withdrawing a gase-
ous hydrocarbon fraction overhead from said
accumulation zone comprised predominantly of
Cs and lighter hydrocarbons, withdrawing a
liguid hydrocarbon fraction from the bottom por-
tion of said accumulation zone containing Cs and
heavier hydrocarbons and containing appreciable
quantities of Cs and lighter hydrocarbons, pass-
ing said liquid hydrocarbon fraction withdrawn

from the bottom portion of sald accumulation

zone to a third fractionation zone, withdrawing
aoverhead from said third fractionation zone a
hyvdrccarbon fraction containing a substantial
portion of the Cs and lighter hydrocarbons con-
tained in the above-mentioned hydrocaribon
fraction passed to said third fractionation zone,
passing said hydrocarbon fractions, withdrawn
overhead from said first fractionation zone, said
aceumulation zone and said third fractionation
zone, to a fourth fractionation zone and recover-
ing therefrom C3, Cs: and Cs olefins. |

6. The improved process of claim o wherein
said lisht-oil is a narhtha fraction.

DONALD M. LITTLE.
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