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This invention relates to a continuous process
for cracking and polymerizing petroleum oils by
subjecting heavy residual types oils to high tem-
perature ‘and pressure conditions adapted to
crack portions of the oil to produce gasoline, and
polymerize other portions to produce a stock of
high specific gravity suitable for the production
of petroleum coke.

Many cracking processes produce both high
and lower molecular weight hydrocarbons from
the charging stock, and many coking processes
have been developed for coking cracking still
residuums. Some combined cracking and coking
processes have been developed in which the
charging stock heated in a pipe stiil furnace is
alleged to be converted into vapors and a non-
flowing carbon residue, the latter of which is col-
lected in an enlarged coke chamber. In many
of the cracking operations in which coke is
produced from petroleum oil, the coke is mostly
of low marketable quality, and in such processes
there seems to be no consistent effort to control
the quality of the coke either from the stand-
point of its marketability or from the stand-
point of producing a coke which .can be removed
from the coking chamber in a satisfactory man-
ner. Efforts directed to the control of the crack-
ing operation have been largely toward increas-
ing the quality or quantity of the gasoline pro-
duced.

The primary object therefore of the present
avention is to provide an improved process for
cracking and polymerizing residual petroleum
-0il stocks to produce s hydrocarbon stock of
high specific gravity which can be converted into
a marketable coke,

A further object of the invention is to provide
an improved continuous process for simultane-
ously producing gasoline and a petroleum tar
or pitch of high specific gravity which is con-
verted into marketable petroleum coke.

A still further object of the present invention
is to provide an improved polymerization and
cracking process for converting residual be-
troleum stocks into gasoline and 2 residue of high
specific gravity suitable for coking, in which the
various features of the process are correlated
to produce lighter oils and marketable coke from
the stock, with of course-the incidental produc-
tion of some-gas.

Accordingly, the improved process of the

present invention comprises the step of passing
a heavy charging stock such as a topped crude
petroleum (preferably mixed ‘with .a small -pro-
portion -of ‘hydrated lime where the .oil is -cor-
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Superatmospheric

rosive, to prevent corrosion in the apparatus),
through a heating zone comprising a heat ex-
changer coil mounted in a fractionating tower
wherein the charging stock is heated in indirect
heat exchange with vapors produced in the con-
version operation, preheating the charging stock
to a temperature of approximately 650° F., and
subjecting it to pressure cracking and polymeri-
Zation conditions in an enlarged chamber
wherein the stock mixture is passed in intimate
contact with high temperature vapors produced
in another part of the operation to heat the
stock for a substantial period of time to a tem-
perature above 800° F., maintaining a body of
the stock in the lewer portion of the enlarged
chamber to increase the time reaction, cracking
and polymerization of stock to produce a re-
siduum having an A. P. I. gravity of from about
2 to 15, conducting the high temperature va-
pors, after contact with said stock, on through
said enlarged chamber and then into the lower
portion of said fractionating tower wherein they
are subjected to rectification to produce a re-
flux distillate of high boiling point and the de-
sired lower boiling products, passing a -portion
of the reflux distillate from said fractionating
tower into the upper part of .said enlarged
chamber in intimate contact with the high tem-
perature vapors passing therethrough, con-
ducting another portion of the reflux distillate
irom said fractionating tower through a pipe
still furnace and therein heating the same toa
high conversion temperature at a substantial
pressure, .conducting the
highly heated products from said pipe still fur-
nace through .a transfer line and mixing there-
with hot heavy liquid oil residue from the lower
portion of said enlarged chamber to intimately
contact said products, thereafter conducting
the resulting mixture into the upper porition of
one of a plurality of alternate enlarged coking
chambers, separating ¥Vapors from unvaporized
oil constituents including said residue in said
coking chamber and -conducting the vapors at
a high temperature into the lower portion of
said enlarged chamber for effecting said crack-
Ing .and polymerizing operation, retaining the
unvaporized liquid oil residue in said -coking
chamber to be.converted into coke, and remov-

.ing the vapors from the upper portion of said

fractionating tower and recovering the gaso-

ling constituents therefrom. '
Other features and objects of the present in-

vention :will be apparent to those skilled in the

.art, from the following more detailed descrip-’
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tion thereof, taken in connection with the ac-
companying drawing, in which:

The single figure comprises a vertical arrange-
ment of apparatus elements particularly adapt-
ed for carrying out the improved process.

Referring to the drawing, the charging stock
to be subjected to the cracking and polymeriza-
{ion treatment, and which preferably comprises
topped crude oil or similar residual stock, is con-

ducted from a charge supply tank 2 through a

line 4, and forced by means of a pump therein,

through a heat exchange coil ‘§-mounted in and-

extending through a fractionating tower 8. If
the charging stock
other corrosive materials to cause. excessive cor-

ontains sufficient sulfur or -
15

10

rosion of the apparatus, a small portion of lime -

may be conveniently introduced into the line 4 -

by a linie 19 as a slurry in some of the charging -
stock. This lime slurry is preferably made up. in-

suitable apparatus, not shown, by mixing a pre-
determined proportion of hydrated lime with a
definite proportion of the charging stock.

The fractionating tower 8 is preferably of the
usual bubbler type construction with the convo-
utions of the coil 6 mounted in the vapor space
above the bubbler trays. The tower is preferably
operated at a pressure of about 225 1bs. per square
inch to condense all of the oil constituents pro-
duced in the cracking operation, of higher boil-
ing point than the desired gasoline or pressure
distillate product, which is removed overhead in
yapor form, along with the uncondensable gases
through a vapor line 12. The gasoline constitu-
ents are condensed in a condenser mounted in the
_ line 12, and the resulting products are conducted
into a gas separator. 14, from which the fixed or
uncondensable gases are discharged through a
suitable pressure valve controlled line, while the
gasoline or pressure distillate is discharged
through a float valve controlled line, as shown.

By the time the charging stock has passed
through the coil 6, it is heated to a temperature
of from about 625° to 660° F., at which tempera-
ture it is conducted through lines 16 and 18, into
the mid-portion of an enlarged pressure cracking
and polymerizing chamber 20, ‘in which the
charging stock passes downwardly over g series
of bafie plates in contact with high temperature
vapors produced in another part of the conver-
sion operation. In the normal functioning of the
apparatus, the oil stock required for the coil 6
for cooling purposes, is considerably greater than
the requirements for the chamber 20, and the
process in general, so that a portion of the pre-
heated stock in the line 16
2 valved line 22 and a cooler mounted therein,
back to the charging line 4. Instead of cycling
oil through the line 22, the additional cooling in
the tower 8 may be effected by ‘other means.

The reflux distillate produced in the tower 8,
and which has roughly the boiling range of gas
oil, is discharged through-a line 24 and-forced
into other parts of the apparatus by means of a

is conducted through -
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pump mounted therein. A portion of this reflux-

stock is preferably conducted through a valved -

tine 26 and a cooler mounted therein.-and passed
into the upper portion of the enlarged pressure
chamber 20, where it passes in intimate contact
with vapors as it flows downwardly OVer a series
of bafie plates in the upper part of chamber 2.

The remainder of the reflux distillate from
the tower 8 is conducted on through the line 24
to & pipe still heater 28, where the distillate is
conducted at a pressure of approximately 500

70

‘Ibs. per square inch, first through a convection 75
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tube bank 30, and then through a radiant tube
pank 32. In passing through these tube banks,
the reflux or stock is heated from an inlet tem- .
perature of about 750° F. to a discharge tempera-
ture of from about 970° to 1010° F., at which tem-
perature it is conducted through a discharge line
34 into a three-way valve 36, and then through a
valved transfer line 38 into the upper portion of
an enlarged coking chamber 43, which is one of
a plurality of similar chambers used alternately
to collect liquid residuum, in accordance with the |

“process of the present invention.

The charging stock introduced into the cham-
ber 20 through line I8 is subjected to relatively

“high cracking and polymerizing temperatures for
.a sufficient time to produce a heavy liquid poly-

mer. The resulting mixture of heavy residual
stock and lime suspended therein is conducted
from the bottom of the chamber 20 through &
line 42 and forced by means of a pump mounted
therein through a three-way valve 44, and then
through a valved line 46, directly into the trans-
fer line 38 beyond the valve therein. The heavy
polymerized stock from the bottom of the cham-
ber 20 has a temperature of from 800° to 865° F.
and is usually equal to from one-fourth to one-
third by volume of the stock passing through the
line 34, so that the temperature of the mixture
in line 38 will be from about 915°-945° F.

The high temperature products conducted from
the line 38 into the top of the coking chamber
40, comprise both liquid and vapor constituents
which are separated in the chamber 48, the liquid
constituents and lime being retained in the cham-
ber to be later converted into coke, while the
sepatated vapors are conducted through a valved
vapor line 48 into a three-way valve 50,-and then
through a connecting line 52 into the lower por-
tion. of the pressure cracking and polymerizing
chamber 20. These vapors will have a tempera-
ture of from 885° to 900° F., so that they are par-
ticularly adapted for use in cracking, polymeriz-
ing, and otherwise conditioning the heavy charg-
ing stock passed into the chamber 20 through the
line 18. = After the high temperature vapors con-
tact the charging stock in the lower portion of the
chamber 20, and their temperature has been
substantially reduced, they are brought-in con-
tact with reflux distillate introduced through the
lihe 26. This distillate washes the vapors and
holds back occluded heavy hydrocarbens for
further reaction, and-is in turn largely reva-
porized because of the high temperature main-
tained in the chamber 20. - The resulting vapor -
mixture in the top of the chamber 20 is con-
ducted therefrom at a temperature of from 800°
to 830° F. through a vapor line §4 and introduced
into the lower part of the fractionating tower 8.

The operations carried out in the chamber 20
may be varied in certain details in order to pro-
duce a conditioned liquid of high specific gravity
at the bottom of the chamber. For example,
theé control of the reactions in the chamber 20
is ‘more readily effected by passing a portion of
the heavy charging stock and lime from the line
{§ through a connecting valved line 56 and in-
troducing it directly into the high temperature
vapors in the line 52. This has the effect of
cooling the vapors in the line 52, contacting them
with lime and of lowering the contact tempera-
ture in the chamber 20.  Furthermore, the qual-
ity of the body of high gravity polymerized ma-
terial collected in the  bottom of: the chamber
20 is affected by varying the proportions of stock
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conducted respectively- through the. lines: I8
and:56.

The cracking and: polymerization: of the charg-
ing stock: carried out: in- the chamber 20 is ef-
fected at. a pressure of approximately 225 lbs;
per square-inch, and-at a. temperature of from
820° to 850° F\., so.that substantial vaporization
is:prevented and there is no net loss by vaporiza-
tion. In a: typical operation, topped crude- oil
charging stock of about 24 A. B. 1. gravity was
supplied to:the chamber 20 in the- proportion of
about 23 parts: through the line §6 to about 57
parts: through. the line 18. Wthiile that portion
introduced- into the vapor line 52 was cracked
and: polymerized at a: slightly Higher temperature
from that introduced-into the-chambr 20 through
the-line 18, the combined operations produced a
product-of optimum- quality for conversion into
a-marketable coke.  In ordinary- practice, a con-
siderable body of material is maintained in the

lower portion of the chamber- 20° to provide a.

suitable soaking time .under- pressure to give a
product of from 8 to 11 A: P. I. gravity. This
polymerized product: contains no-coke and very
little-free carbon, since-the cracking and.poly-
merizing operation: carried out in the chamber
20 is-controlled to avoid coke-formation. In con-
ditioning the polymerized material in.the cham-
ber 20, it has been found necessary to supply a
rather definite proportion of the preheated charg-
ing stock to the- vapor line- 52. Attempts to
introduce all of the stock' through the line 18
have resulted in the production-of a much poorer
quality of coke from the-polymerized stock.
The transfer line products: from- the line 38
are continuously introduced into the coking
chamber 40 until the chamber has been filled or
substantially filled with the conditioned poly-
merized liquid oil constituents. Thereafter, the
transfer line products are-directed by the three-
way valve 36 through an alternate valved trans-
fer line 58 into the-upper portion of a second
coking chamber 60 which is-of the same struc-
ture-as the chamber 40; the chamber 60, of ‘course

having been freed of coke from any previous use

in-the system. When the -transfer line products
are. directed through the line 58 by the valve 36,
the valve 44 will also be operated to conduct the
hot heavy polymers from the:line 42 through a
connecting line 62 into the-line 58, and the three-

way-valve 50 will ‘be turned to take the vapors
from the coking- chamber 68 through- a valved-

vapor: line 64.
'The -accumulation of-liquid in the chambers 40

and 60-is followed Ly means of thermocouples:

(not shown) installed-in the-chambers at various
levels to serve as an indication of the approxi-
mate oil level. Thermocouples: located: in the
vapor space will normally read very close to the
temperature at the upper part: of the chamber,

for example, these couplés may read from 885° to-

895° F. As soon as the-liquid level covers one
of the thermocouples:there-is:a- marked drop in
temperature from, say, 885° down to-870° F., so
that an operator will know the approximate oil
level and How fast the chamber is filling with the
conditioned oil.

The three-way. valves- 36, 44 and 50 are-of a
well-known type, each of which may, if desired,

be-set to simultaneously connect: into-all’ three:

of their' connecting lines at the  same- time:

This- may be desirable; as- for example, when
chamber 40-is completely cut off from: the line-
38, the-valve 50:may be-used: to reeceive: vapors-
from:both:chambers 40 and 60} and.if:-a- Heating 758:
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up- period: supply- vapors from: one: chamber: to:
the- other..

It will be noted:that each of: the:lihes:38; 58,.46;
62, 48 and 64, is:provided: with-independent: cut-
off valves. These valves.are-installed:as:a safety:
feature to-absolutely: prevent:the entrance of any:
high-temperatureproducts:into the:coking cham-.
ber which is:cut out'of the system:for:cleaning:

The- collecting chambers are operated under-a.
superatmospherie. pressure: of from about: 200 to:
275'1bs; per square inch; so that'immediately after
the chamber 40 is:cut out:of the:system:and:the
valves in lines-38, 46 and 48 are closed; the pres-
sure-on the chamber- is: reduced:as:the: first: step:
in effecting the coking: of the-het tar:collected:in
the chamber. The pressure reduction:is effected.
by opening a valverin'a run-down:line:66° which
leads: to a- cocler: and. sump, not: shown: in the:
drawing (the-chamber 60 is:also:provided: with a.
similar line 66). Since the large: body: of- liquid:
tar in the chamber 40 is at a high temperature; a-
considerable - portion. thereof, comprising: the-
lighter constituents, is- vaporized upon-the' re-
duction in pressure; and’such constituents: are
discharged through the:-line 66. The pressure in:
chamber- 40 is- reduced- to substantially atmos-
pherie, and the- coking: of the:body of oil’in- the-
chamber is. partially effected; but is compléted-
by the introduction: of: steam into the:lower. por-
tion of the chamber; followed by the intr oductlon-
of water.

‘When either of the-chambers-40 or 60'is.cut-out
of the:system for-coking; and- pressure rediiced
thereon, as:for-exampleé the cliamber 40; steam-
(not- superheated) is supplied from a valved line
88 and conducted® through one. of the lines 10
which connects:into a.short line 12'on thebottom-
of each of the chambers. Inh thecase-of a‘cham-
ber 10 feet in diameter by-40:feet: high, steam:in-
troduction is gradually increased’ for about one
hour until 15,000 pounds per hour is:being sup-
plied. The: steaming- is' then continued for-an-
other hour-at the-rate:of: 15,000 pounds of steam
per hour. If steam is supplied'at a'lower rate; a
longer steaming: time should be used, since:the
steaming is very effeetive in furthering:the coking.
of  the: heavy tarry material. in the- chamber.
Affer the steaming operation hasgbeen completed;
water is admitted from a valved supply-line 14 to:
complete- the- coking' operation; the- watet: being
admitted'from the'line T4through lines 76 and 12,
into the-lower part-of the chiamber 40. 'The rate
of water supply to-the chamber is usually eon-
trolled by watching the pressure:-developed in the
chamber and -preventing the occurrence of a pres-
sure which will in any way approach that on the-
water ‘line. In the later stages of the coKe pro-
duction water is introduiced into-the chamber to
effect its cooling down-to a:point sufficiently.low
that it may be opened for coke removal. .

Coke- removal from the- chamber- 40, and- of
course, from the: chiamber- 60. when it was .cut
out of the system, is accomplisiied by- any of the
well-known methods:or means.

After the-chamber-40-has been cleaned of coke,
the man-heads are replaced; and: the chamber: is.
filled with oil from a supply line 16 -which is-con--
nected- into the-lines- 70. ‘This: oil is. the usual
charging stock or otlier oil taken from -any source-
and supplied‘ rapidly-to the chamber: so-as to fill
it quickly; after which-the chamber is:cold tested
at a high pressure, in-order-to insure:safe opera-
tion, when it'is subsequently cut back into the
system-in'place of chamber60; After the cham-
ber-60-has been filled with tHerunvaporizeditarry:
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residue conditioned for ccking, the chamber 49
is cut back into the system, while it is still filled
with the oilintroduced from the line 76.

In order  to avoid confusion in the supply of
steam or water and oil to-the lower portions of
the chambers 40 and.60,:a .detachable L-connec-
tion 80 is provided for-each of the lines 70.  This
L-connection. .80 must. be completely: detached
from. the water line 74-cor:the steam supply 68
before oil can be supplied from :the line T§.
changing the L-connection 80 in the manner in-
dicated, it is impossible to supply both cil and
water or steam at the same time. - There is there-
fore.no possibility-of introducing water or steam
into a chamber after it has been connected into
the cracking system.

A few hours before chamber 60 has become filled
with the conditioned tarry -residue, and after
chamber 49 has been cold tested, the switch valve
50:-is partially turned so that the opening in the
- plug communicates with both chambers 40-and
60. This places full unit pressure on chamber
40, which has been previously filled with cocld oil,
il is then drawn from chamber 48 through lines
12,
shown) in order to slowly lower the level in the
chamber. Hot vapors from chamber 60 pass
through line 84, switch-valve 50 and line 43, into
the .upper part of the chamber 46, and serve to
force the oil out of this chamber and also to pre-
heat the chamber. The rate at which oil is with-
drawn from the chamber is controlled, so that the
chamber will be almost empty by the time cham-
ber 60 has-accumulated its charge of hot. tarry
residue. - At this time the three switch valves 388,
44 and 50 are turned. simultaneously to place
chamber 40 in the system and cut out-chamber 69.
The residue in chamber €0 is then converted to
coke in the manner described above.

When chamber 40 is first-cut into the system
it will not have had a chance to become heated to
tull operating temperature and consequently some
of the vapors from line 38 will condense.. The
condensate collected .in chamber 40 is withdrawn

when, say 5 fest of oil has accumulated therein.

The chamber may not be heated sufficiently when
this:amount of condensate has been formed, so
that a second:batch of condensate may be allowed
to collect in the chamber.

reached about 890° F., any liguid in the chamber
is quickly withdrawn through- line 12, and the
chamber is finally. shut in by closing the valve in
line 72.. After. finally preparing a chamber in

this manner, the temperature-of-the mixzed feed |,

entering the chamber is raised about 5° in order
to “dry out” the lower portion of the chamber.
This latter operation reduces the tarry residue-to

the proper consistency so that in the subsequent.

coking operation: the bottom of the chamber will
contain coke which can be easily broken, instead
of a.tarry piteh. - Although this method. for
switching chambers has been found very satis-
factory: and is preferred, other methods may be
used. The empty chamber-may be heated with
superheated steam or other hot fluid p1101 to
sw1Lch1ng it into the system.

- Repeated investigations have shown that the
material collected in the coking chambers from
the lines 38 and 58 is fluid, even at the bottom of
the chamber. - The conditioned and polymerized
tarry material introduced into the transfer lines
from -the chamber 20 is quickly heated in the
transfer line to a temperature of about 935° F.,
so_ that:some : further polymerlzatmn or condl-

By

11.a valved line 78 and a relief coocler (not .

“When the vapor tem=.
perature at the upper part of the chamber has |,
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tioning ‘occurs after the material is deposited in
the chambers 40 or 60. Samples of the. tarry
material collected in the chambers 40 or-60 have
been removed and examined, and other tests
have been made, which show that at the tem-
peratures existing in the chambers the material
is fluid. Furthermore, an analysis showed that .
it contained only about 12% of free carbon.at
the end of the filling pericd.  The free carbon,
may run from 9% to about 24%. '

As an example of a. typical opela’mon of the
process, a topped crude oil, having a 24 A, P, 1.
gravity, was introduced through the line 4; con-
taining 0.75 pound of hydrated lime per barrel of
oil. This stock ‘was introduced at the rate -of.
about 160 barrels per hour, heated to a tempera-
ture of about 640° F. in the coil 6, and 80 barrels
per hour recycled through the line:22. The re-
maining 80 barrels per hour were conducted
through the line 18, of which about 23 barrels
per hour was conducted through the line 56, and
the remainder through the line 18, - The reflux
condensate produced in the tower.8 had an A. P. 1.
gravity of 19 to 21, and approximately 285 barrels
per hour of thig stock at a temperature of 755° F.:
was conducted to the pipe still furnace 28:at-a
pressure of 490 1bs, per square inch. From 15 to
20 barrels per hour of recycle stock was con-
ducted through the line 26. The hot-tar with-
drawn from the chamber 20 was conducted at a
temperature of about 815° F, through the line 42
and supplied at the rate of about 85 barrels per
hour to the transfer line. A period in excess of
10 hours is required.to collect the body of tar in

e of the chambers 40 or 60. .

In this instance, the pressure ma,mtamed in
the chambers 40 and 60 was 265 1bs. per square.
inch, with a pressure of 235 Ibs. per square*inch
in the pressure cracking chamber 29. . Gradually
lower pressures of 225 and 215 1bs. per square inch
were maintained in the tower 8 and receiver (4,
1e.,pect1ve1y The transfer line temperature at:
the point of discharge from the pipe still furnace
was 985° F.; and that at the entrance to.the cok—;
ing chamber 935° F, while the temperature in the
upper part of the coking chamber was 890° .F..
The vapors- conducted from the chamber Zﬂ‘
through ‘the line 54 were at:a temperature of
820° F., while those conducted through line -2
were 420° F. This operation was carried out,
entirely by the use of the heavy: topped crude
stock intrcduced through. the line 4, so that the-
racycle stock produced in the tower 8 was. ob-.
tained from the heavier material by cracking, did
not accumulate in-the -cracking operation, but
was completely converted to other products.

_The pressure distillate recovered amounted. to
5% of the topped crude charge and had an end:
point of approximately 420° F. The amount of
coke produced was equivalent to 55-60. Ibs. per
bbl.-cf topped crude charged to the unit. . This
coke was fairly hard, making it. possible to re-:
cover approximately 80%: in the form.of lump.
The coke contained 2-3% .soluble matter and

8-10% volatile matter,

Having thus descnbed the 1nvent1on in 1ts pre-.
ferred form, what is claimed as new is:
- 1, The process of conditioning heavy resxdual
petroleum stocks for conversion of the same into
marketable petroleum coke which comprises pre-
heating a residual stock of the type of topped
crude oil to a temperature of approximately 650°
F., conducting the preheated stock into an_.en-
larged reaction chamber in which the stock is
cracked and polymerized by bringing it .in con-
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tact with petroleum oil vapors having a sufficient,
temperature to crack and polymerize the heavy
stock, maintaining a pressure of at least about
200 1bs. per square inch in said chamber and pre-
venting substantial vaporization, accumulating a
substantial body of the polymerized stock in the
lower portion of the chamber at a temperature in
excess of 800° F. to provide a time reaction, con-
tinuously withdrawing polymerized stock from
said body and quickly heating it to a tempera-~
ture of about 935° F., conducting the resulting
heated polymerized stock directly into the upper
portion of an enlarged collecting chamber, grad-
ually collecting an enlarged body of liquid poly-
merized stock in said chamber for a substantial
period of time while retaining said collected lig-
uid body at an average temperature in excess of
800° F., maintaining a pressure of at least ahout
200 1bs. per square inch in said collecting cham-
ber while said polymerized stock is eollected in
said body, and thereafter coking the liquid body
of polymerized stock collected in said collecting
chamber by the successive steps of gradually re-
ducing the pressure thereon over a peried of
time, passing steam through the collecting
chamber from the bottom for a substantial pe-
riod of time and thereafter introducing water
into the bottom of the chamber for a substantial
period of time.

2. The method of converting petroleum oils,
which comprises passing a petroleum distillate
stock in a confined stream of restricted cross
section through a pipe still furnace and subject-
ing it to cracking cenditions of temperature and
pressure, discharging the resulting highly heat-
ed products from said pipe still furnace at a
temperature of approximately 1000° F. and mix-
ing therewith a minor proportion of a very heavy
polymerized ocil stock having a temperature of
at least 800° F\, an A. P. I gravity of from about
8 to 12 and resulting from a cracking operation
in which it has been conditioned under pressure
for coking, conducting the resulting mixture in-
to the upper portion of an enlarged chamber in
which the vapors and unvaporized liquid oil con-
stituents are separated at a pressure of at least
200 Ibs. per square inch, accumulating the un-
vaporized liquid oil constituents in said chamber
under conditions adapted to prevent substan-
tial agitation until the chamber is substantially
filled with liquid, discharging the separated va-
pors from the upper part of said chamber and
subjecting them to a fractionation operation to
separate out the desired gasoline from higher
boiling constituents and unecondensable gas, iso-
lating the filled chamber from the operation
cycle and immediately coking the liquid con-
tents of the chamber by the sueccessive steps of
gradually reducing the pressure thereon over a
period of time, passing steam through the cham-
ber from the bottom for a substantial period of
time and thereafter introducing water into the
bottom of the chamber for a substantial pericd
of time.

3. The method of converting petroleum oils
which comprises passing petroleum distillate
stock in a confined stream of restricted cross
section through a pipe still heater and therein
subjecting the stock to cracking conditions of
temperature and superatmospheric pressure,
discharging the resulting highly heated products
of said distillate stock from said pipe still heater
through a transfer line and mixing therewith in
said transfer line a substantial but minor pro-
portion of a very heavy polymerized oil stock
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which has been conditioned for. conversion to
coke, conducting the resulting mixture through
said transfer line at a temperature of about 950°
P. into the upper portion of one of a plurality of
enlarged chambers in which a pressure of at
least 200 Ibs. per square inch is maintained and
wherein the vapors of the mixture are separated
from unvaporized tarry oil constituents, contin-
uously supplying said distillate stock to said pipe
still heater and retaining said polymerized tarry
oil constituents in said chamber under quiescent
conditions until the chamber becomes substan-
tially filled therewith, thereupon directing the
stream of products in said transfer line into an-
other of said enlarged chambers and isolating
the filled chamber, continuing the alternate use
of said plurality of chambers as collection cham-
bers to thereby provide a continuous process,
immediately upon isolating a chamber filled with
liquid residue from the process cycle, effecting
the coking of its tarry contents by the successive
steps of gradually reducing the pressure there-
on over a substantial period of time, then intro-
ducing steam into the bottom of the chamber for
a substantia]l period, and thereafter introducing
water into the chamber for a substantial period.

4. In a continuous process for converting pe-
troleum oil, in which a reflux distillate produced
in the conversion operation is passed in a con-
fined stream of restricted cross section through
a pipe still furnace and subjected to a cracking
temperature of from 960° to 1010° F. at a sub-
stantial superatmospheric pressure, and in
which a topped crude oil stock is subjected to a
polymerizing operation in an enlarged contact
chamber by heating it with high temperature
gases and vapors produced in the conversion
operation, the improvement which comprises
subjecting said topped crude oil stock to a poly-
merizing operation at a temperataure above 850°
F. to produce a heavy polymerized tarry resid-
uum while preventing substantial vaporization,
mingling said heavy tarry residuum while at a
temperature of at least 800° F. with the high
temperature produects resulting from the heat-
ing of said reflux distillate and thereby raising
the temperature of said residuum, passing the re-
sulting mixture into the upper portion of an
enlarged collecting chamber in which vapors are
separated from unvaporized liquid oil constit-
uents under conditions adapted to prevent sub-
stantial agitation of the separated liquid. oil,
gradually accumulating said separated liquid oil
constituents in said collecting chamber under
high pressure until the chamber is substantially
filled with the same, thereupon isolating the said
collecting chamber from the conversion cycle by
conducting the stream of mixed products into
an alternate collecting chamber, coking the un-
vaporized liquid oil constituents in the isolated
chamber by gradually reducing the pressure
thereon to -approximately atmospheric pressure,
thereafter passing steam into the lower portion
of the isolated chamber for a substantial pericd
of time, and finally introducing water into the
lower portion of the chamber until the contents
of the chamber have been coked and the cham-
ber cooled to a point sufficiently low to permit
opening of the same and removal of the result-
ing coke therefrom.

b, A continuous process for conditioning
heavy petroleum oils to be coked, which com-
prises introducing fresh topped crude oil into an
enlarged pressure cracking and polymerizing
chamber and therein intimately contacting the
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topped crude oil with high temperature oil va-
pors and efféecting the polymerization of said
topped crude oil at a temperature between 800°
and 900° F,, continuously introducing the topped
crude oil mto said chamber and maintaining it
therein under a pressure of approx*mately 200
1bs, per square inch for a sufficient period of time
to polymerize the topped crude oil to a heavy
tarry liquid product having an A, P, I. gravity of
from 8 to approximately 11 and having a rela-
tively low free carbon content, conducting hot
tarry polymerized stock from said chamber and
heating it quickly to a -temperature of from
about 915° to 945° F., under a pressure in excess
of 200 lbs. per square inch then collecting said
pelymerized stock in a quiescent liquid body of
the stock over a substantial period of time of at
least ten hours, maintaining the collected liquid
body of stock at an average temperature in ex-
cess of 800° F. and at a pressure in excess of 200
Ibs. per square inch, and after a sufficient body
of said polymerized stock has been collected and
converted into a product not containing in ex-
cess of from about 9% to 24% of free carbon,
subjecting the liquid body to coking conditions
to convert the stock into marketable petroleum
coke.

6. A continuous process for converting corro-
sive petroleum oils by the use of lime wherein the
direct heating of the lime with the oil by firing
is avoided, which comprises passing a mixture
of high temperature vapors having a tempera-
ture in excess of 800° F. and produced in the
conversion operation into an enlarged unheated
contact chamber in intimate contact with a mix-
ture of a heavy oil and lime to purify said vapors,
maintaining a superatmospheric pressure of at
least 200 lbs. per square inch in said contact
chamber to prevent substantial vaporization: of
said heavy oil, passing the vapors from- said
contact chamber into a fractionating tower and
therein producing a reflux condensate free of
lime, passing said reflux condensate in a con-
fined stream of restricted cross-section through
a pipe still furnace and subjecting it to a crack-
ing the resulting highly heated products from
substantial superatmospheric pressure, conduct-
ing the resulting highly heated products from
said pipe still furnace into a transfer line and
jntroducing thereinto and mingling with said
products a stream of the highly heated heavy
oil and lime produced in sald-contact chamber,
passmg the resulting m1xture of products and
lime in said transfer line into an unheated sepa-
rating chamber in which liquid oil constituents
and lime are separated from vapors, and con-
ducting vapors from ‘said separating chiambeér to
supply the high temperature vapors introduced
into said unheated contact chamber.

7. In a continuous process for converting pe-
troleum oil, in which a reflux distillate produced
in the conversion operation is passed in a con-
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fined stream of restricted cross section through
a pipe still furnace and subjected to a cracking
temperature in the neighborhood of 1000° F. at a
substantial superatmospheric pressure, and in
which a topped crude oil stock is subjected to a
polymerizing operation in an enlarged chambher
by heating it with high temeprature gases and
vapors produced in the conversion operation, the
improvement which comprises subjecting said
topped crude oil stock to a polymerizing opera-
tion at a temperature above 800° F. to produce
a heavy polymerized tarry residuum while pre-
venting substantial vaporization, mingling sald
heavy tarry residuum while at a temperature of -
at least 800° F. with the high temperature prod-
ucts resulting from the heating of said reflux
distillate and thereby raising the temperature of
said residuum, passing the resulting mixture into
the upper portion of an enlarged chamber in
which vapors are separated from - unvaporized
liquid oil constituents under conditxons adapted
to prevent substantial agitation of the separated
liquid oil in said chamber, gradually accumulat-
ing said separated liquid oil constituents in said
chamber under high pressure until thé chamber
is substantially filled with the same, thereupon
isolating the chamber from the conversion cycle
by conducting the stream of mixed products mto
an alternate chamber, and coking the unvapoi-
ized liquid oil constituents in the isolated cham-
ber by the successive steps of gradually reduc-=
ing the pressure thereon over a period of tnne,
passing steam through the isolated chamber
from the bottom over a substantial period of
time, and thereafter introducing water into the
bottom of the isolated chamber for a substantlal .
period of time.

8. A continuous process ‘as defined by clalm 7

in which the topped crude oil stock subjected to - -

the polymerizing and coking operations includes -
a minor proportion of lime mtlmately mmgled
therem

9, The method of converting petroleum oils
as defined by claim 2'in which a small propor-
tion of lime is incliuded in the heavy polymerized
oil stock mixed with the highly heated pr oducts
from the pipe still furnace.

'10. The method of converting -petroleum oils
as defined by claim 3 in which a small propor-
tion of lime is included with the heavy poly- -
merized oil stock mixed with the highly heated
products discharged from- the pipe still heater.

11, A continuous process as defined by claim
4 in which a small proportion of lime is present
in the ‘topped crude oil stock in the. enlarged

chamber in which the stock is heated Wlth high, .

temperature gases and vapors.

12. Acontinuous. process as defined by clalm 5
in which a smal] proportion of lime is.present-in
said enlarged chamber and brought in contact -
with high temperature 6il vapors therein., .

. DAVID G. BRANDT. .~
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