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5 Claims. (CL 208—48)

This invention relates to high temperature thermal non-
catalytic cracking of hydrocarbons to produce olefins,
diolefins and aromatic hydrocarbons, and more particu-
larly relates to steam cracking in which an improved
quench make-up and quench medium are used to quench
the cracked products.

Various processes have been described in the prior art
on high temperature thermal cracking or steam cracking
of hydrocarbons including high boiling liquid hydro-
carbons, such as residual oils and gas oils, and lower
boiling hydrocarbons such as naphtha, and hydrocarbon
gases such as ethane, propane, etc. to produce olefins
such as ethylene, propylene, diolefins such as butadiene
and aromatic hydrocarbons stch as benzene, toluene etc.
In these high temperature cracking processes it is neces-
sary to quench the products from the cracking zone, that
is, chill or cool them suddenly and rapidly to a lower
temperature to prevent or minimize side reactions which
reduce yields of desired preducts and increase yields of

" undesired products.

In the prior art there are numerous disclosures of dif-
ferent quenching agents or mediums and among these
are high boiling hydrocarbosns, lower boiling hydrccar-
bons, water, steam etc. In many cases fouling occurs at
or beyond the quench point or region and the process
must be terminated to clean the equipment. In cne proc-
ess of cracking kerosene or heavy maphtha a cycle oil
from catalytic cracking (boiling between about 406° F.
and 634° F.) was considered a satisfactory quench make-
up and the process operated for extended periods with
no difficulty in the guenching step but with some fouling.
Then, at a later date it became expedient to feed a mixed
light and heavy naphtha to the unit and shortly after this
change, fouling of the equipment occurred by deposition
of tars and solids and resulted in inability to maintain
satisfactory tower top temperature due to fouling of the
cooler for the reflux liguid and, of the separator tower.

The amount of naphtha mixture passing tc the cracking
step was reduced. The cycle oil used as a quench make-
up for the heavy naphtha feed was unsatisfactory for use
in the guenching of the cracked preducts from the mixed
napitha feed and on subsequent operations when using
light naphtha feed.

Increasing the rate of quench make-up did not alleviate
the problem. However, oa changing the quench make-up
from the light catalytic cycle oil (boiling range 400—
630° F.) to aromatic concentrate, the operators were
able to increase the feed rate to the cracking furnaces
from about 10,500 b./d. to 12,500 b./d. A section of
the unit was subsequently shut down for cleaning, and,
following the start-up using arcmatic concentrate for
quench make-up, no farther difficulty was encountered.

After much experimentation and research it was dis-
covered that satisfactory quenching could be obtained by
using an aromatic hydrocerbon concentrate as guench
make-up having 2 high boiling point. As a resuit of
continued recycling of quench oil from the separator
tower to the transfer line and back to the separator tower,
unsaturated hydrocarbons formed in the cracking zone
and which remain liquid in the separator tower are polym-
erized to form high boiling highly condensed pitch bodies
which are difficultly scluble in the quench oil. These are
the materials which cause fouling of the separator tower,
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quench oil lines, feed heat exchanger and reflux liquid
cooler. The important characteristics of aromatic con-
centrate are (1) it remains as a liguid in the separator
tower and in part at the quench point or points and
(2} it dissolves the highly condensed pitch bodies men-
tioned above.

The aromatic hydrocarbon concentrate of the present
invention has been used as a quench make-up in high
temperature thermal or steam cracking and has been
working satisfactorily without fouling or deposition of
solids in the separator tower, quench lines, heat exchanger
or reflux liquid ccoler. Improved separator tower oper-
ation and overhead product have resulted. In addition
the capacity of the cracking unit has been increased over
that originally possible using the light catalytic cycle oil.

The aromatic hydrocarbon concentrate is an improved
quench make-up when cracking mixtures of light and
heavy naphthas, light naphthas alone or heavy naphthas
alone to permit a greater throughput of hydrocarbon feed
than heretofore when using other quench make-up. In
addition, deposition of solids as a result of coking or
polymerization of the cracked products at the quench
point or points or beyond is eliminated so that the crack-
ing runs can be extended.

Another advantage results from the high boiling point
of the aromatic concentrate so that if for some reason
water is present or collects in the separator tower, as
occurs in a plant start-up, the quench medium is not
lost as a result of steam distillation in the bottom of
the separator tower. This has been the case when using
light catalytic cycle oil and has resulted in fouling of the
quench point or points.

In the drawing the FIGURE diagrammatically shows
one form of apparatus adapted for carrying out the pres-
ent invention but the invention is not limited to the exact
apparatus shown as changes and modifications may be
made in the apparatus without departing from the spirit
of the invention.

Referring now to the drawing, the reference character
19 designates a line through which the hydrocarbon feed,
for example, is intrcduced at a rate of between about
10,0600 and 14,000 barrels per day. The hydrocarbon
may be a light naphtha fraction or a heavy naphtha
fraction or may be a wide cut naphtha fraction. The
naphtha feed may be a virgin feed and when using a light
naphtha fraction the boiling point is between about 60° F.
and 220° F. and when using a heavy naphtha fraction
the boiling range is between about 290° F. and 440° F.
The naphtha or other feed is passed through heat
exchanger iZ to preheat the naphtha feed to a tempera-
ture between about 275° F. and 305° F. and the preheated
hydrocarbon material is then passed on through line 10
into cracking furnace or furnaces 14. Before being intro-
duced into the cracking furnace the hydrocarbon feed is
mixed with steam heated to a temperature of about
346° F. and 360° F. The amount of steam used is
between about 70 and 85 mcl percent of the oil feed
plus steam.

The cracking furnace (or furnaces) is one which con-
tains a heating coil 18 and the naphtha is heated to a
high temperature in the furnace between about 1200° F.
and 1500° F. and the time of reaction or time of residence
of the naphtha at the high temperature is maintained from
a few seconds such as two seconds to a fraction of a sec~
ond as, for example, 0.5 second depending on the tem-
perature used, the longer times being used with the lower
temperatures. The pressure during cracking is between
about 17 p.si.g. and 20 p.si.g. ‘

The cracked products at the high temperature leave
the cracking furnace through line 22 and are immediately
quenched to a temperature of between about 600° F. and
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700° F. by the introduction into line 22 of a quenching

medium through spaced lines 24 or 26 or 28, but prefer-
ably line 24 and the quenched mixture is introduced into
the bottom portion of separator tower 30. With the pres-
ent invention fouling of and coking in the transfer ouilet
line 22 and in the bottom of tower 39 are prevented. The
quench lines 24, or 26 or 28 are fed from a manifold
from line 27 and all the quench medium comes from line
32 controlled by valve 34. A single quench point is pre-
ferred although a greater number of quench lines may be
used. The quench lines 24, 26 and 28 are spaced hori-
zontally along the outlet transfer line 22 leading from
the cracking furnace 14 to the separator tower 38.

The quench make-up, which will be specifically de-
scribed hereinafter, forms part of the quench medium
which is withdrawn from the bottom of separator tower
3¢ along with tar or bottoms and heavy oils produced in
the cracking process through line 38 at a temperature
between about 400° F. and 456° F. and passed by pump
42 through line 44 provided with a valve 45. The aro-
matic concentrate quench make-up forms about 75 to 90%
by volume of the bottoms fraction withdrawn through line
38 which serves as a quench medium and as cooling liquid
to the top of tower 38. Liquid withdrawn from the bot-
tom of separator tower 36 through lines 38 and 44 forms
the quench and reflux medium, part is passed through line
32 and to the quench lines 24, or 26 or 28. A portion
equivalent to the tar and heavy oil produced plus quench
make-up is purged via line 68 and the rest is passed
through line 44 and valve 45 through the indirect heat ex-
changer 1% and thence through cooler 46 for cooling the
stream to a temperature between about 200° F. and 250°
F. to form the reflux medium for the top of tower 3¢.

In passing through the heat exchanger 12, the hydro-
carbon feed is preheated and the liquid reflux medium is’
cooled to between about 370° F. and 385° F. Before
the aromatic concentrate was adopted for use as a quench’
make-up and as reflux for the tower 39, fouling of the
heat exchanger 12 and cooler 46 occurred by the reflux
liquid. Use of the aromatic concentrate eliminated this
fouling of the exchanger 12 and cooler 46.

Separator tower 38 is provided with horizontally ar-
ranged vertically spaced perforated plates 48 such as bub-
ble tower plates, pierced plates, or the like, in the upper
portion thereof to effect a rough fractionation of the
cracked and quenched products and between the tar plus
quench make-up and lower boiling materials. During
fractionation in the tower 30, high boiling tar plus high
boiling aromatic hydrocarbons plus quench make-up boilk
ing above about 400-450° C. are separated and withdrawn
as part of the bottoms through line 38.

The cracked products from the furnace or furnaces 14
are introduced into the bottom portion of the separator
tower 36 below the lowermost plate 48. The pressure in
tower 3§ is between about 14 p.s.i.g. and 15 ps.ig. Also
introduced into the process and into the bottom portion
of the separator tower below the lowermost plate 48 is
quench make-up of the aromatic concentrate which is used
in the quenching medium and this quench make-up is in-
troduced continuously through line 52 at a rate between
about 400 and 800 barrels per day. Other points of in-
troduction may be used.

The aromatic concentrate which is used as a quench
make-up is a high boiling armoatic fraction which is ex-
tremely refractory or hard to crack so that substantially
no cracking of it occurs during the quenching step and
so high boiling that in and following the quenching step,
a portion of the quenching medium remains iiquid. The
amount of quenching medium including quench make-up
passing through line 32 may be between about 20,000
and 30,000 barrels per day when feeding between about
12,000 and 14,000 barrels of oil per day (or between
about 1.5 and 2.5 barrels per day of oil feed).

The ratio of quench make-up to oil feed may be between
1/17 and 1/35. The amount of gquenching reflux pass-
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ing through' line 44 and valve 45-may be between about
4.3 and 5.0 barrels per day of oil feed when feeding about:
12,000 and- 14,000 barrels of cil per day (or between about.
50,000 and 70,000 barrels of oii quench reflux per day).
The quenching oil remains liquid in.the botiom. of the:
separator tower 3¢ which is at a temperature between.
about-400° and 460° F.

The aromatic concentrate of the present invention is:
produced by treating a mixture of heavy catalytic cycle
oil and heavy virgin gas oil with pheno}l extract from the:
treating of a Iubricating oil of a mixture of phenol ex~
tracts from the treatment of- lubricating oils. The spent
phenol’ or extract phase from lube oil ireating was ob~
tained by phenol extraction of lubricating oils, such as
solvent 100 neutral, solvent 150 neutral, sclvent 250 neu~
tral, solvent 280 neutral and solvent 450 neutral, the num-~
ber between solvent and neutral indicating the average
Saybolt Universal viscosity at 100° F. The Iube oil frac-
tion may also be Barossa 43 (43 SSU at 210° F.), Barossa
56 (56 SSU at 210° F.) or Bright Stock (SSU 160-170:
at 216° F.) The spent phenol or extract phase from lube
oil treating is preferred but spent phenol from other
sources or fresh phenol may be used.

In one example, a heavy catalytic cycle or clarified oil
having a boiling range between about 538° F. and 1047°
F. at 96% recovery was mixed with a heavy virgin gas
oil having a boiling range between about 635° F. and:
1047° F. at 73.5% recovery and the proportions of the
cycle oil (clarified oil) and virgin gas oil were in the ratio.
of 1.4/1 to 1/1.4. This mixture of heavy cycle oil and.
heavy virgin gas oil was treated with a phenol extract.

Phenol extract was obtained by extracting a Jubricating:
oil with' phenoel in a liquid-liquid: extraction unit. Fresh:

~ phenol was used in treating the lubricating oil in a sol-
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vent extraction step and following the extraction, the
extract phase containing the phenol was separated from:
the raffinate phase. This extract phase containing the:
phenol was used: for treating the mixture of catalytic cycle:
oil and heavy virgin gas oil to obtain the aromatic con-
centrate. About t volume of the mixture of the catalytic:
cycle oil and heavy virgin gas oil was treated with about.
1.2 to' 1.4 volumes of the spent phenol or phenol extract:
containing about 12.5% water and about 16% oil to ob-
tain an extract phase and a raffinate phase. The extract
phase was then separated into a phenol phase and a hy-
drocarbon phase by distillation. The latter is called aro-
matic concentrate which forms the quench make-up in the:
present invention. The phenol extract from the lube oil
extraction step will contain about 16.5 vol. percent of the
total oil in the feed to the heavy catalytic cycle oil-heavy
virgin gas oil extraction.

The aromatic concentrate prepared as above described
has the following typical physical characteristics:

° API gravity - - —— 0.5
Pour point——._ e °F_. 45
Sulfur content o wt. percent-. 1.3
Saybolt Universal viscosity at 210° F____seconds.. 77
Aniline point— e~ °F.. 424
Asphaltenes oo wt. percent__ 1.3
Aromatic TingS- o do-_._ 61.0
Conradson carbon residue_ oo __ do____ 74
Range, ° F.,
Boiling Points at 10 mm, Pressure °T. Atmospheric
Pressure
Initial. 200 498 485
5% - 320 573 667
10%--__ 354 615 705
50%....- 478 763 835
70%,- - 542 835 919
80%. . 972
0%~ 1047
Above 90%.. too heavy to distill

Instead of using only one phenol extract, a mixture of
phenol extracts may be used. For example, in some re-
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fineries there are two lubricating phenol extraction sec-
tions, one section being used for treating a low viscosity
oil stock, such as solvent 150 meutral, and the other sec-
tion being used for a high viscosity oil stock, such as
solvent 450 neutral. The spent phencl or phenol extracts
from the two sections are combined in about equal parts
by weight prior to treating the mixture of the heavy cat-
alytic cycle oil and the heavy virgin gas cil above re-
ferred to. The mixed phenol extracts are used in about
1.2 to 1.4 volumes to 1 volume of the mixture of heavy
cycle oil and heavy virgin gas oil just described. The
extract phase was separated from the raffinate phase and
the extract phase was separated into a phenol phase and
a hydrocarbon oil phase which forms the aromatic con-
centrate. The aromatic concenirate separated from the
resulting phenol extract phase had about the same char-
acteristics as those just specifically given for a typical
aromatic concentrate useful in the present invention.

The fractionated and vaporous reaction products pass
overhead from the separator tower 3% through line $6 and
are introduced into the bottom of fractionating tower 62
which is provided with horizontally arranged, vertically
spaced fractionating plates 64 of any comventional form.
Line 56 opens into the bottom of tower 62 below the
lowermost plate 64 therein. Fractionated gases and vapors
pass overhead from the fractionating tower 62 through
line 66 and are then passed through a condenser (not
shown) to separate high boiling liquids (C; and heavier)
including aromatic compounds such as benzene and tol-
uvene and olefins and diolefins such as isoprene, pentene,
hexene etc. from normally gaseous hydrocarbon (C; and
lighter) products which are further separated into desired
fractions. These recovery steps are not shown in the
drawing. Fractionating tower 62 is maintained at a pres-
sure between about 10 p.s.i.g. and 12 p.s.ig.

The bottom fraction from fractionaing tower 62 is with-
drawn through line 65 and returned to the bottom of the
separator tower 30 below the lowermost plate 48 therein.
Other points of introduction are also satisfactory. This
bottom fraction serves as additional cooling liquid for
the bottom of separator tower 38. The boitom portion
of fractionating tower 62 is maintained at a temperature
between about 315° F. and 320° F. The top of the frac-
tionating tower 62 is maintained at a temperature between
about 240° F. and 270° F.

A portion of the bottoms fraction withdrawn from the
separator tower 38 is withdrawn from the process through
valved line 68 as a purge liquid. Between about 500 and
900 barrels per day of bottoms (tars plus guench make-up)
are withdrawn through line 68 when feeding between
about 12,000 and 14,000 barrels of oil per day. This
purging line or withdrawing line 68 removes aromatic
concentrate equivalent to the addition rate but this does
not result in downgrading the stream withdrawn, as the
stream withdrawn from the bottom of the separator tower
30 normally goes to fuel cil or to carbon black producticn.

From the above description it will be seen that aromatic
concentrate make-up is introduced into the bottom of sepa-
rator tower 3¢ and the bottoms withdrawn from the tower
39 through line 38 will contain tar and the aromatic con-
centrate above described. The aromatic concentrate-
containing stream withdrawn through line 38 is then used
partly as a quenching medium by being passed through
quench lines 24, or 26 or 28, but preferably line 24 while
another portion is passed through line 44, valve 48,
through indirect heat exchanger 12 and cooler 46. The
stream withdrawn from the bottom of separator tower 3%
through line 38 is in part withdrawn through line 68
and discarded from the process and this forms about
0.6% by volume of the total stream withdrawn through
line 38. About 30 to 40% by volume of the tota] stream
withdrawn through line 38 is passed through lines 44 and
32 as quench oil, and the rest passed through line 44 and
valve 45 as reflux or cooling medium which is introduced
into the upper portion of the separator tower 38. The
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cocled aromatic concentrate introduced through line 44
after having passed through the cooler 46 passes down-
wardly through the tower 3% and scrubs out heavy ends
from the cracked and quenched vaporous and gaseous
products passing upwardly through the separator tower 38.

'The quench oil or medium containing about 80-90% by
volume of aromatic concentrate added through line 52 is
continuously introduced into the transfer ouilet line 22
from the cracking furnace through lines 24, or 26 or 2%
80 as to prevent coking of the outlet line 22 and to pre-
vent fouling of the line 22. Fouling of the bottom portion
of the separator tower 3¢ is also prevented, The other
portion of the quenching and reflux medium containing
the aromatic concentrate which is passed through line 44
and valve 45 is passed through indirect heat exchanger 12
and cooler 46 and with aromatic concentrate as quench -
make-up there is no fouling of the heat exchanger 12 and
the cooler 46 or the internals of tower 30.

In a previous operation where a light catalytic cycle
oil was used as the quenching medium, fouling of the bot-
tom portion of the separator tower 30 and fouling of heat
exchanger 12 and cooler 46 by the reflux liquid were ex-
perienced and required shut down of the unit after a rela-
tively short run. The unit had to be shut down even
though the amount of naphtha feed to the contacting unit
was reduced in order to continue operation at a reduced
rate of oil feed. After the process was changed to use
the aromatic concentrate quench medium of the present
invention there was no evidence of coking and fouling of
the outlet line 22 from the furnace 14 and also there was
no evidence of fouling of the bottom of the separator
tower 30, the heat exchanger 12, the cooler 46 or the
internals of tower 38. In addition, the naphtha feed to
the cracking furnace 14 was increased over 1000 barrels
per day over that used when the light cycle oil stock was
used as a quenching medium.

In a specific example about 12,000 barrels per day of
a mixture of 40-60% of light virgin naphtha and 60-40%
of keavy virgin naphtha, the mixture having a boiling point
range of between about 167° F. and 420° F., and about
68-70 mol percent of steam per day at a temperature of
about 350° I, were introduced into and passed through the
cracking furnace 14 under a pressure of about 18 p.s.ig.
and wherein the reaction mixture was maintained at a tem-
perature of about 1200° F. for about 1 second. The
cracked preducts were continuously and immediately
quenched by the continuous introduction of about 25,000
barrels per day of bottoms from line 32 containing about
80-90% by volume of the aromatic concenirate quench
liquid of the type above described to reduce the temper-
ature of the cracked product stream to about 640° F.

Preferably the first quench point in the transfer line
shown as quench point 24 in the drawing is used. About
400-800 barrels per day of the aromatic concentrate
quench make-up liguid are introduced into the bottom of
the separator tower 3¢ through line 52, The bottoms pass-
ing threugh line 32 contains about 80-90% by volume of
aromatic concentrate,

The bottom of the separator tower 3§ is at about 440°
F. and the bottoms withdrawn through line 38 contain
about 8-90 vol. percent of aromatic concenirate quench
liquid of the type above described. About 500-900 bar-
rels per day of the botioms stream 38 is withdrawn from
the process through line 68. About 60,000 barrels per day
of the bottoms stream 38 which is passed through line
44 as refiux or cooling liquid is passed to the top of sep-
arator tower 30. The aromatic concentrate quenching and
reflux liquid passing through line 44 and introduced into
the top of the separator tower 38 is at a temperature of
about 220° F.

The vaporous and gaseous products passing overhead
through line 56 are at a temperature of about 340-360° F.
and contains normally gaseous unsaturated hydrocarbons,
olefinic acid aromatic hydrocarbons and some heavy ends
boiling in the gasoline range and some low boiling aro-
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matic gas cil boiling to about 800° Fi. These vaporous
and gaseous products are ntroduced into the bottom of
the fractionating tower 62 where the bottom of the tower
is maintained at a temperature of about 315-330° F. and
the top of the fractionating tower 62 is maintained at a
temperature of about 240° F. The bottoms from frac-
tionating tower 62 are withdrawn through line 65 and these
bottoms contain about 10 vol. percent of material boiling
from about 260° F. t¢ 450° F. and about 90 vol. percent
boiling from about 450° F. to 7056° F., the total stream
having a gravity of about 10° AFL. About 2600-3 009 bar-
rels per day of bottoms are passed through line 65 to the
bottom of separator tower 38. The tower 62 is under a
pressure of about 10-12 p.s.i.g.

The vaporcus and gaseous products separated in the
fractionating tower 62 and passing overhead through line
66 are further cooled and condensed and passed through
conventional separating means to recover the usual ole-
fins, diolefins, benzene, toluene etc. cbtained in conven-
tional steam or thermal cracking processes.

What is claimed is:

1. In a process wherein mixed naphtha feed is thermally
cracked at a temperature above about 1200° F. in a crack-
ing zone in the presence of 70 to 80 mol percent steam
to produce unsaturated normally gaseous hydrocarbons
and liquid aromatic, olefinic and diolefinic hydrocarbons,
the improvement which comprises quenching the cracked
products to a temperature below about 700° F. by inject-
ing into the cracked products leaving said cracking zone
a quenching medium consisting essentially of a high boil-
ing aromatic refractory concentrate a portion of which
remains in liquid form during and after the quenching
step, said aromatic concentrate being made by treating a
mixture which contains 40-60% by volume of heavy cata-
1ytic cycle oil which boils above about 530° F. and the rest
heavy virgin gas oil which boils above about 655° F. with
a phenol-containing liquid to obtain a phenol extract and
recovering the aromatic concentrate from the phenol ex-
tract phase, said phenol-containing liquid comprising a
phenol extract cbtained when treating lubricating oil in a
liguid-liguid extraction step.

2. In a process wherein hydrocarbons are thermally
cracked at a temperature above about 1200° F. in the
presence of stcam in a cracking zone to produce unsatu-
rated normally gaseous hydrocarbons and aromatic, ole-
finic and diolefinic hydrocarbons and the cracked products
are quenched and separated in a separating zone into a
bottoms liquid fraction and a vaporous fraction and the
bottoms liquid fraction is used in part as quenching liquid
and in part cooled by indirect heat exchange in a cooling
zone and used as reflux liquid at the top of said separating
zone and fouling of the quench region, the botiom of said
separating zone and the cooling zone occurs, the improve-
ment which comprises preventing fouling of the quenching
region, the bottom portion of said separating zone and said
cooling zone by using a quench-reflux liquid consisting
essentially of a high boiling aromatic concentrate liquid
which is refraciory and at least in part remains liquid dur-
ing and following the quenching step and which is made
by treating a mixture which contains 40-60% by volume
of heavy catalytic cycle oil which boils above about 530°
F. and the rest heavy virgin gas oil which boils above
about 655° F. with a phenol-containing liquid to obtain
a phenol extract and recovering the aromatic concentrate
from the phenol extract phase, said phenol-containing
liquid comprisng spent phenol separated from the raffinate
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phase in treating a lubricating oiliin a liquid-liquid solvent:
extraction step.

3. In a process wherein hydrocarbons are thermally
cracked at a temperature above about: 1200° F. in the:
presence of about 70—-80 mol percent steam in a.cracking.
zone to produce unsaturated normally gaseous hydrocar--
bons and aromatic, olefinic and diolefinic hydrocarbons
and the cracked products are quenched and separated in a .
eparating zone into a bottoms liquid fraction and a va--
orous fraction and the bottoms liquid fraction is used.in
sart as quenching liquid and in part cooled by indirect -
eat exchange in a cooling zone and used as reflux liquid.
at the top of said separating zone and fouling of the quench
region, the bottem of said separating zone and the cooling
zone occurs, the improvement which comprises preventing
fouling of the guenching region, the boeitom portion of
said separating zone and said cooling zone by using a
quench-refiux liquid consisting essentially of a high boil-
ing zromatic concentrate liquid which is refractory and
at least in part remains liquid during and following the
quenching step and which has the following typical char-
acteristics:

23
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°APT gravity e e 0.5
POUr Pointa oo °F.. 45
Suifur content o oo wt, percent__ 1.3
Saybolt Universal viscosity at 210° F____seconds.. 77
Aniling POINt— o e °F.. 424
Asphaltenes_ wt. percent-. 1.3
Aromatic rings do_.._ 61.0
Conradson carbon residug o ocomcemem doen-. 7.4
Range, ° F.,
Boiling Points at 10 mm. Pressure °F. Atmospherie
Pressure
Initial - 200 428 485
320 573 667
3 615 705
763 835
835 919
972
.......... 1047
heavy to distvill

4. A vrocess according to claim 2 wherein the quench
refiux lquid is withdrawn from the bottom portion of said
separating zone and a portion thereof discarded and make-
up high boiling refractory aromatic concentrate of the
character defined is introduced into the bottom portion of
said separating zone,

5. A process according to claim 3 wherein said aromatic
concentrate liquid is obtained by ireating a mixture which
contains 40-60% by volume of heavy catalytic cycle oil
which boils above about 50° F. and the rest heavy virgin
gas oil which boils above about 655° F. with a phenol-
containing liquid to obtain a phenol extract and recovering
the aromatic concentrate liquid from the phenol extract
phase.
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