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1

This invention has to do with a method for
conversion of hydrocarbons to lower koiling hy-
drocarbons preferably in the gasoline boiling
range. The invention is specifically directed to
a method for conversion of high boiling petro-
leum hydrocarbons in the presence of a moving
contact mass material.

It is well known that when petroleum gas oils
boiling within the range 450 to 750° F., for ex-
ample, are contacted in the gaseous phase with
particle form catalytic materials at temperatures
above about 800° F. and usually at superatmos-
pheric pressures, the gas oil may be converted
10 gasoline gas, and cycle oil. Typical of the
catalytic materials employed in such processes
are natural clays, bauxites, treated clays and
synthetic associations of alumina, silica, or silica
and aluimina to which other constituents such
as certain metallic oxides may be added. Such
catalytic materials may vary in particle size from
finely powdered material used in suspension flow
type processes to granular particles ranging from
4 to 100 mesh size by Tyler screen analysis used
in moving bed type processes.

Such hydrocarbon conversion processes have
recently taken the form of one wherein the con-
tact mass material is passed cyclically through a
conversion zone wherein it is contacted with hy-
drocarbons to effect their conversion and result-
ing in deposition of a carbonaceous contaminant
on the contact material and through a regenera-
ticn zone wherein it is contacted with a combus-
tion supporting gas acting to burn the contami-
nant from the contact material.

The use of such catalytic processes for hydro-
carbon conversion permits the use of lower tem-
peratures and results in motor and aviation fuels
of higher anti-knock properties and higher sta-
bility than the priocr strictly pyrolytic conver-
sion processes.

Heretofore catalytic conversion of hydrocar-
bons in continuous moving catalyst processes has
been chiefly limited to conversion of hydrocar-
bons in the gaseous phase. Counsequently only
those lighter charging stocks such ag distillate
gas oils which are vaporizable below the desired
conversion temperature have been usable as
catalytic conversion charging stocks. The re-
quired vaporization temperature of high boiling
petroleum hydrocarbons such as residual crudes
and heavy fuel oil cuts is so high that attempts
to vaporize such stocks as catalytic conversion
charge results in excessive pyrolytic cracking
thereof principally to non-condensible gas and
coke. Moreover, the contacting of such high
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boiling hydrocarbons with catalysts sufficiently
active and under sufficiently high temperature
conditions to result in a reasonable severity in
the cracking reaction results in the deposit of
such large amounts of carbonaceous contami-
nant on the catalyst as to make the conversion
process uneconomical and in many cases alto-
gether commercially inoperable.

A major object of this invention is the pro-
vision of practical continuous process for the
catalytic conversion of high boiling hydrocarbons
to valuable lower boiling products such as motor
and aviation gasolines. A specific object of this
invention is the provision of a method for con-
version of high boiling hydrocarbons in the
presence of a moving contact mass material
which process eliminates the necessity for vapor-
ization of the hydrocarbons before the introduc-
tion thereof into the conversion zone.

A further object of this invention is the pro-
vision of a method for catalytic conversion of
high boiling hydrocarbons such as residual
crudes to high yields of lighter hydrocarbons boil-
ing principally in the gasoline boiling range with-
out deposition of an impractical amount of car-
bonaceous contaminant on the catalyst.

The method of this invention in general in-
volves the contacting of heated liquid high boil-
ing hydrocarbon charge with a moving stream of
hot, partially spent confact mass material to
effect conversion of the hydrocarbon liquid to
lower boiling hydrocarbons existing in the gase-
ous phase under the conversion conditions. The
lower boiling gasecus hydrocarbons are then
contacted in the gaseous phase with a moving
stream of freshly regenerated contact material
to effect the final conversion of the hydrocar-
bons to the desired fractionatable products and
causing the contact material to become partially
spent by the deposit of a relatively small amount .
of carbonaceous contaminant thereon. The par-
tially spent contact material is then passed to
said first mentioned conversion step wherein it
supports the initial partial hydrocarbon conver-
sion or vis-breaking without causing the deposi-
tion thereon of impractically large amounts of
additional carbonaceous contaminant.

The invention may be most readily understood
by reference to the drawings attached hereto of
which Figure 1 shows in an elevational view a
flow arrangement of a continuous catalytic con-
version process adapted for the method of this
invention and Figure 2 is an elevational view,
partially in section, of a preferred converter con-
struction adapted for the method of this inven-
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tion. Both of these drawings
diagrammatic in form.

Turning now to Figure 1, a typical example of
the application of the method of this invention is
the catalytic conversion of a topped crude con-
taining both light gas oil such as has been here-
tofore alone suitable for catalytic charging
stocks as well as high boiling hydrocarbons boil-
ing well above the usual 750-800° F. end point of
normal gas oil charging stocks. The wide boil-
ing range charging stock is introduced from a
suitable pump not shown through conduit 18 in-
to the coils in heater {{ in which it is heated to

are highly

a temperature sufficiently high to accomplish '

vaporization of the lower boiling portion of the
charge but insufficient to cause any substantial
amount of pyrolytic cracking, for example 800° F\

The heated stock passes through conduit 2
into flash tower 13 which may be of usual con-
struction. Inert gas or steam may be admitted to
tower {3 through conduit 14 to aid in the partial
vaporization of the charging stock. The unva-
porized portion which may for example contain a
small quantity of hydrocarbons boiling in the
range 800 to 900° F. but which for the most part
boils substantially above 900° F. passes from the
bottom of tower (3 through conduit {5 and pump
16 to conduit {7 through which it is introduced
into converter 18 at an intermediate level along
the length thereof such as at inlet 70. The high
boiling liquid hydrocarbons so introduced contact
hot partially spent contact material passing
downwardly at a suitable conversion supporting
temperature from the upper section of converter
i8 so as to effect the conversion of said high
boiling liquid hydrocarbons to lower hoiling hy-
drocarbons existing in the gaseous phase under
the conversion conditions. The lower boiling
gaseous hydrocarbons are then withdrawn from
the lower section of converter I8 through conduit
19 and then pass through conduits 28 and 21
into the upper section of converter I8 at a spaced
vertical distance above the level of high boiling
liquid introduction. The gaseous hydrocarbons
then pass upwardly through the upper section
of converter 18 counter-currently to contact ma-
terial introduced as freshly regenerated particles
at a suitable conversion supporting temperature
through inlet leg 22, In connection with the
term “gaseous” as used herein, for example, in
the phrase “gaseous hydrocarbons,” it should be
understood that the term is used herein in de-
scribing and in claiming this invention in a sense
sufficiently broad to include all materials of the
type in question existing in the gaseous phase
under the particular operation conditions in-
volved regardless whether the normal phase of
those materials at ordinary atmospheric condi~
tions of temperature and pressure be gaseous
or liguid. The vaporized portion of the original
hydrocarbon charge is withdrawn from flash
tower 13 through conduits 23 and then passed
through conduits 24 and 21 into the upper sec-
tion of converter 18 along with the partially
converted gaseous hydrocarbons from the lower
section thereof. Finally converted hydrocarbon
products are withdrawn in the gaseous phase
near the top of converter 18 through conduit 25
and are then passed to fractionating tower 26.
Gasoline and noncondensible gas products are
withdrawn from the upper end of tower 26
through conduit 27 and then passed to further
fractionation and treating equipment (not
shown). A condensed reflux liquid is returned to
the top of the tower 26 through conduit 28. A
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light cycle oil boiling above the gasoline range
is withdrawn from tower 26 through conduit 29
and may then be pumped by pump 30 either to
storage via conduits 31 and 32 or back to charge
heater 11 as recycle stock via conduits 314, 33 and
24. A heavier cycle or fuel oil boiling, for ex-
ample, above about 700° F. is withdrawn from the
bottom of fractionator 26 through conduit 35.
The heavier cycle oil may then be pumped by
pump 36 to storage via conduits 37, 38 and 39 or
to heater 41 as recycle via conduits 37, 38 and 34.
A portion of the heavy cycle oil may also be re-
turned to an intermediate section of tower 26
via conduit 48.

The contact mass material flows, as has been
shown, serially through the upper and lower con-
version zones within converter I8, wherein it may
flow as a substantially compact column of down-
wardly moving particles. Carbonaceous mate-
rial accumulates on the contact material dur-
ing its passage through both conversion zones
so that the contact material finally with-
drawn through conduit 40 and flow control
valve 41 requires regeneration to restore its
catalytic activity. The spent contact material is

. conveyed by a conveyor 42 which may be of any
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suitable type adapted to convey high tempera-
ture solid materials, for example, a continuous
bucket elevator, to the top of a regeneration ves-
sel 43 to which it charges through conduit 44.
The regenerator may be of a number of types
adapted to permit burning of the carbonaceous
contaminant from the contact material at con-
trolled elevated temperatures generally in the
range 300-1200° F. The regenerator shown is of
multi-stage construction having an uppermost
surge section 45 and a plurality of alternating
burning sections 46 and cooling sections 417.
Combustion supporting gas, such as air, is sup-
plied from manifold 28 to the several burning
stages through separate inlets £49. Spent regen-
eration gas passes from the several regeneration
stages through separate outlets 58 to outlet mani-
fold 51. A heat transfer medium such as high
pressure steam, water, low melting metal alloys
or fused inorganic salts, may be introduced into
each cooling zone through inlets 53, which con-
nect with heat transfer tubes within the cooling
zones. Heat transfer medium leaves the cooling
zones through outlets 54 from which it may pass
to a cooling system (not shown). The number
of burning stages provided may vary from about
6 to 20 depending upon the amount of contami-
nant to be burned from the contact material
Hot regenerated contact material passes from
the bottom of regenerator 43 through conduit 55
and flow control valve 56 to conveyor 571 by which
it is delivered through conduit 58 into surge
hopper 59 located above the converter.

The temperature of the regenerated contact
material may be adjusted to a suitable conversion
supporting level at any convenient location be-
tween the final burning stage and the converter.
For example, a heat exchange fluid may be ad-
mitted through inlet €8 fo heat transfer coils
within surge hopper 59 and withdrawn therefrom
through outlet 6. The contact material then
passes through the gravity feed leg 22 to con-
verter {8. Other suitable means such as a sys-
tem of feed locks may be substituted for the feed
leg 22. The escape of hydrocarbons from the
upper end of converter 18 is prevented by the
introduction thereinto through conduit 62 and
pressure conftrol valve 63 thereon of an inert seal
gas such as steam or flue gas. The spent confact
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material leaving the lower conversion zone is
purged substantially free of gaseous hydrocarhbons
by an inert purge gas introduced through inlet
64 near the lower end of converter 8.

A preferred form of the converter construction
is shown in Pigure 2 wherein is shown the single
elongated vessel {8 closed on either end and pro-
vided at its upper end with inlet leg 22 and at
its lower end with solid outlet conduit 49 having
flow control valve 41 thereon. A partition 12 ex-
tends across the upper section of vessel i8 so as
to provide an uppermost seal zone 73. Uniformly
distributed conduits 74 depend from partition
72 for flow of contact material from the solid zone
73 to the upper conversion zone 15. The conduits
14 also provide a gas-solid disengaging space 78
from which final conversion products may be
withdrawn through outlet 25. A row of gas dis-~
tributor throughs of which one, trough i1, may
be seen, is provided across the lower section of
zone 15 for distribution of gasecus reactants
thereinto. These troughs are supplied on one
end by gasecus hydrocarbons from the lower con-
version zone 18 through inlet conduits 21 and on
their opposite ends by vaporizable constituents
of the original charge through conduits €9, mani-
fold 118 and inlet {ii. A partition 78, separates
the upper conversion zone 15 from the lower con-
version zone 78, and conduits 80 depend ifrom
partition 79 for flow of contact material from the
upper to the lower conversion zone. The conduits
8§ substantially restrict the cross-sectional area
of the solid material column between the two con-
version zones and thereby provides a solid ma-
terial seal between the two zones which effec~
tively limits gaseous flow therebetween. Liquid
hydrocarbons are introduced into the gaseous
space 8! provided by conduits 88 in the upper end
of zone 78 through inlet manifold 10 extending
along the side of the vessel, which manifold is
provided with suitable spray headers 82 extend-
ing into the vessel and arranged to uniformly
spray the liguid hydrocarbons on to the surface
of the contact material within zone 78. Two rows
of spaced horizontally extending collecting
troughs 83 and 83’ are provided within the lower
section of zone 78 for separation of gaseous hy-
drocarbons from the solid contact material. The
separated gaseous hydrocarbons are withdrawn

from the collector troughs through pipes 87 and '

67’ to manifclds £5 and 86’, respectively. The
gaseous hydrocarbons flow from manifolds 66 and
€8’ through outlet conduits 9 and (9’, respec-
tively into manifold 88 by which they are con-

ducted to inlet 21 to zone 5. Flow control valves <9

68 and 55’ are provided on conduits {3 and {9/,
respectively to permit adjustment of the rate of
gaseous hydrocarbon withdrawal from each row
of collecting troughs. Another row of gas dis-
tributing troughs £4 supplied with inlets 64 is
provided near the bottom of vessel {8 for in-
treduction of purge gas. Two partitions 85 and
86 having properly positioned orifices 87 therein
are provided within the tapered drain section 81

for uniform withdrawal of solid material from all

sections of the conversion zone thereabove. It
should be understood that Figure 2 is highly dia-
grammatic in form and the invention is not in-
tended to be limited to the exact construction
shown therein. Moedified structural means of
providing the two superposed conversion zones
and for introduction of reactants thereinto and
for withdrawal of products therefrom will become
readily apparent to those skilled in the art. The
proper length of each conversion zone varies from
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one application of the invention to another de-
pending upon such factors as catalyst rate of
flow and activity, the nature of the reactants and
the space velocity thereof. In general, the length
of each conversion zone for a commercial appli-
cation wherein the catalyst flows as a substan-
tially compact column may be between about 3 to
30 feet: the catalyst rate of fiow between about
0.5 to 10 feet per minute; the volumetric ratio.
of catalyst (measured as a compact mass of par-
ticles) to liquid hydrocarbons charged to the
lower conversion zone (measured as liquid at 60°
F.) between about 2 to 20 volumes of catalyst per
volume of oil charged. The catalyst to oil ratio
in the upper conversion zone is generally some-
what lower than that in the lower conversion zone.

The proper temperature of the freshly regen-
erated contact material charged to the uppermost
conversion zone varies considerably depending
upon the desired conversion temperatures for the
particular operational application involved, the
catalyst to oil ratio and the materials involved.
In general, the catalyst temperature should be
sufiicient to support the desired conversion. In
many operations this means that the catalyst
charged to the upper zone should be at a tempera-
ture sufficient to supply heat required for the
gaseoUs hydrocarbon conversion in the upper zone
plus the heat required to convert liquid hydro-
carbon charge to gaseous hydrocarbons of lower
boiling point in the lower zone all without the
catalyst temperature falling below a suitable con-
version temperature in said lower zone. General-
ly catalyst temperatures below about 800° F. are
uadesirable in the lower conversion zone. It has
been found that for various applications the de-
sirable inlet temperature of the freshly regen-
erated catalyst to the upper zone will fall within
the range about 900-1200° F.

In some operations it is desirable to supply all
or part of the heat required for the conversion
in the upper zone by super-heating of the gaseous
hydrocarbon charge thereto. Thus, turning again
tc Pigure 1, gaseous hydrocerbons withdrawn
from the lower conversion zone through outlet
{9 may be conducted through conduit 89 and con-
denser 94 to pump 80 by which it is pumped
through conduit 81 and through coil 92 in heater
95. Heated gaseous hydrocarbons at a tempera-
ture substantially above the desired conversion
temperature then pass through conduits 93, 96
and 2] into the upper conversion zone. Similarly,
the vaporizable portion of the original hydro-
carbon charge may be passed from the top of
flash tower {3 through conduits 23 and 91 and
coil 98 in heater 95; and then through conduits
88, 93, 86 and 2i into the upper conversion zone.
By this latter method of operation it is also possi-
ble in some operations to supply a portion of the
heat required for the conversion in the lower con-
version zone as well as that for the upper conver-
sion zone, thereby permitting lower overall cata-
lyst temperatures, more desirable for some hydro-
carbon stocks, in the upper conversion zone.

The method of this invention is obviously also
adapted for conversion alone of hydrocarbon
charge stocks containing substantially no lower
boiling hydrocarbons capable of being vapcrized
in the flash tower 13, for example, reduced crude
cuts having initial boiling points of 900° F. and
higher. In a typical operation a heavy coastal
vacuum distillate having an A. P. I. gravity of
19.4; and a mid-boiling point of 1030° F. was
charged as a liquid at about 827° F. into & first
conversion zone in contact with partially spent
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clay-type catalyst entering said zone at a tem-
perature of about 860° F. and leaving said zone
at a temperature therebelow and above 800° F.
The catalyst to oil ratio was 6.7 volumes of
catalyst per volume of oil charge and the oil space
velocity in volumes of oil (measured at 60° F.)
per hour per volume of catalyst in the conver-
sion zone was about 0.38. Gaseous conversion
products from said first zone were then passed
through a second conversion zone into which
freshly regenerated catalyst was introduced at
about 1050° F. Also passed through said second
zone along with said products from said first zone
was a stream of gas oil from the coastal stock
having a gravity of about 24.3° A. P. I. and a
boiling range by A. S. T. M, distillation between
512-925° F. The catalyst from said second zone
was passed to the first zone and the gaseous
products from said second zone were withdrawn
and subjected to fractionation. The gaseous
hydrocarbons from said second zone were found
to contain about 41.49% volume of stabilized
400° F. E. P. 10# R. V. P. gasoline, about 10.9%
vol. of C4’s not reguired for the gasoline, about
5.9% by wt. C3’s and lighter, about 41.0% volume
of gas oil boiling above the gasoline, and having
an end point by A. S. T. M. distillation of about
600° F., and about 5.9% volume of a heavier fuel
oil. The amount of carbonaceous deposit upon
the spent catalyst withdrawn from the first con-
version zone (i. e., the lower zone) was about
3.1% by weight of the catalyst or 4.7% by wcight
of the original liquid hydrocarbon charge.

It should be understood that it is not intended
that this invention be limited to the specific ex-
amples of operation conditions, applications, and
apparatus construction set forth hereinabove, or
that the invention be otherwise limited except as
set forth in the following claims.

Iclaim:

1. A method for conversion of high boiling
petroleum hydrocarbon charge to low boiling
hydrocarbons within the gasoline boiling range
which method comprises: heating said hydro-
carbon charge to effect partial vaporization
thereof, flashing said heated charge in a suitable
confined flash zone to effect separation of the
‘vaporized hydrocarbons from the liguid and
passing the liguid hydrocarbons through a con-
fined conversion zone in contact with concur-
rently flowing, partially spent particle-form con-
tact material charged to said zone at an elevated
conversion supporting temperature to effect con-
version of said liquid hydrocarbons to lower boil-
ing hydrocarbons, withdrawing lower boiling con-
‘version products from said zone in the gaseous
phase and passing said lower boiling products
through a second zone in contact with freshly
regenerated contact material charged to said
zone at a suitable conversion temperature, pass-
ing said separated vaporized hydrocarbon charge
through said second zone along with said lower
boiling products from said first zone to effect con-
version thereof, withdrawing gaseous conversion
products from said second zone and passing the
hot partially spent contact material from said
second zone to said first zone as the contact mate-
rigl charge thereto.

2. A method for conversion of high boiling
petroleum hydrocarbon charge to low boiling
hydrocarbons within the gasoline boiling range
which method comprises: heating said hydro-
carbon charge to effect partial vaporization
thereof, flashing said heated charge in a suitable
confined -flash zone to effect separation of the
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8

vaporized hydrocarbons from the liquid and
passing the liguid hydrocarbons through a con-
fined conversion zone concurrently with a sub-
stantially compact column of downwardly flow-
ing particle-form contact mass material charged
to said zone at an elevated conversion support-
ing temperature to effect conversion of said liquid
hydrcecarbvons to lower boiling hydrocarbons,
withdrawing lower boiling conversion products
from said zone in the gaseous phase and passing
said lower boiling products through a second zone
in contact with a substantially compact column
of freshly regenerated contact material charged
to said zone at a suitable conversion tempera-
ture, passing said vaporized hydrocarbons sepa-
rated from said liquid hydrocarbons in the
original hydrocarbon charge through a heating
zone to hieat it to a temperature at least sufficient
to supply its heat of conversion and passing said
neated vaporized hydrocarbons through said sec~
ond zone along with said lower boiling products
from said first zone to effect conversion thereof,
withdrawing gaseous conversion products from
said second Zone and passing the hot partially
spent contact material from said second zone to
said first zone as the contact material charge
thereto.

3. A method for conversion of high boiling
petroleum hydrocarbon charge to low boiling hy-
drocarbons within the gasoline boiling range
which method comprises: heating said hydrocar-
bon charge to effect partial vaporization thereof,
introducing the heated hydrocarbons to a flash
chamber to eiffect separation of gaseous and high
boiling liquid hydrocarbons, withdrawing the
high boling liquid hydrocarbons from said flash
chamber and introducing said liguid hydrocar-
bons into a confined conversion zone to pass along
said zone in contact with and concurrently with
the flow of particle-form contact mass material,
moving through said zone as a substantially com-
pact column and introduced into said zone at an
elevated temperature suitable for supporting the
conversion of said liquid hydrocarbons to lower
boiling hydrocarbons existing in the gaseous
phase under the conversion temperature condi-
tions within said zone, withdrawing said lower
boiling gaseous hydrocarbons from said zone and
heating said gaseous hydrocarbons to a tempera-
ture sufficient to at least supply the heat re-
quired for further conversion thereof, withdraw-
ing gaseous hydrocarbon charge from said flash
chamber and further heating said gasecus hydro-
carbons to a temperature sufficient at least to
supply the heat required for conversion thereof,
passing said last named heated gaseous hydro-
carbons along with said heated gaseous hydro-
carbons from said conversion zone through a
second conversion zone in contact with a sub-
stantially compact column of particle-form con-
tact material moving through said second zone
and introduced thereinto at an elevated conver-
sion supporting temperature, withdrawing final
gaseous conversion products from said second
zone, withdrawing partially spent hot contact
material from said second zche and passing it
to said first named zone as the contact material
charge thereto.

4. A method for converting high boiling hydro-
carbons to lower boiling products which com-
prises: maintaining a substantially upright con-
fined, compact continuous column of down-
wardly flowing particle form contact mass ma-
terial, replenishing said column at its upper end
with freshly regenerated contact material at an
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elevated conversion supporting temperature,
withdrawing spent contact material from the
lower end of said column at a controlled rate,
introducing heated high boiling liquid hydrocar-
bons into said column at an intermediate level
along its length, said lquid hydrocarbons boil-
ing substantially all within a temperature range
above the temparature of the column below said
intermediate level, passing said high boiling hy-~
drocarbons downwardly along with the contact
material fow to effect conversion of said high
boiling hydrocarbons tc lowsr boiling hydrocar-
bons, withdrawing sazid lower boiling hydrocar-
bons in the gaseous phase from said column near
the lower end thereof heating said lower boiling
hydrocarbons in a separate healing zone, re-
introducing said heated lower boiling hydrocar-
bons without substantial cooling into said column
at a second intermediate level g spaced distance
above said level of liquid introduction, passing
said gaseous hydrocarbons upwardly through
said column from the level of introduction to ef-
fect, further conversion thereof and to add to the
contact material a substantial portion of the heat
required for the hydrocarbon conversion occur-
ring in said column below said first named level
of introduction, withdrawing low boiling gasi-
form hydrocarbon products from the upper sec-
tion of said columrn and restricting the cross-
sectional area of said column between said in-
termediate levels of liguid and gaseous hydro-
carbon introduction so as to substantially limit
interflow of gaseous material between the upper
and lower section of said eolumn, wherein the
lower boiling hydrocarbons are heated in said
separate heating zone to add thereto as sensible
heat above the temperature level of the hydro-
carbon conversion substantially more heat than
that required for the hydrocarbon conversion oc-
curring in the portion of said column above the
second named level of introduction.

5. A method for catalytic cracking conversion
of high hoiling petroleum hydrocarbon fractions
which method comprises: maintaining a substan-
tially compzact, vertical, confined eolumn of down-
wardly moving particle-form contact mass ma-
terial, delivering freshly regenerated contact ma-
terial to the upper end of said column at an ele-
vated temperature sufficiently high to supply heat
required for the hydrocarbon cenversion with-
out the contact material falling below an active
conversion temperature at any level aleng said
column, withdrawing contact material from the
lower end of said column, restricting the cross-
sectional area of a vertical intermediate section
of said column so as to divide said column into
upper and lower zones having a length of seal
column therebetween of substantially less cross-
sectional ares than said zones, heating a petro-
leum hydrocarbon fraction boiling above gasoline
boiling range to accomplish partial vaporization
thereof, separating the vaporized and non-vapor-
ized fractions and intreducing said non-vaporized
fraction into the lower zone in said column near
the upper end of said lower zone, said non-
vaporized fraction having a boiling range sub-
stantially above the temperature of said column
at the level of introduction of said non-vaporized
fraction, passing said non-vaporized fraction
downwardly with said contact material until iy
is substantially all converted to lower boiling hy-
drocarbons which exist in the gaseous phase un-
der the temperature conditions in said lower
zone, thereby causing a carbonaceous contami-
nant to be deposited on said contact material,
withdrawing said lower boiling gaseous hydro-
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carbons from said lower zone and introducing
them into said upper zone near its lower end,
introducing said vaporized portion of the original
petroleum fraction at a suitable conversion tem-
perature into said upper zone along with said
lower boiling gaseous hydrocarbons from said
lower zone, and withdrawing low boiling gaseous
conversion products from said upper end thereof.

8. A method for catalytic cracking conversion
of high boiling petroleum hydrocarbon fractions
which method comprises: maintaining a substan-
tially compact, vertical, confined column of down-
wardly moving particle form contact mass ma-
terial, delivering freshly regenerated contact ma-
terial fo the upper end of said column at an ele-
vated temperature sufficiently high to supply heat
required for the hydrocarbon conversion with-
out the contact material falling below an active
conversion temperature at any level along said
column, withdrawing contact material from the
lower end of said column, heating a petroleum
hydrocarbon fraction boiling above gasoline boil-
ing range to accomplish partial vaporization
thereof, separating the vaporized and non-va-
porized fractions and introducing said non-va-
porized fraction into said column at an inter-
mediate level along the length thereof and pass-
ing it downwardly through a first vertical sec-
tion within the lower portion of said column to
effect its conversion to gaseous lower boiling hy-
drocarbons, withdrawing said gaseous hydrocar-
bons from said column near its lower end, mix~
ing said gaseous hydrocarbons with the vaporized
portion of the original petroleum fraction and
passing the mixed hydrocarbon stream in the
gaseous phase through a second vertical section
of said column within the upper portion thereof
while substantially preventing gaseous flow be-
tween said first and second vertical sections
within said column and withdrawing gaseous
conversion products from said second vertical
section.

7. A method according to claim 5 with the addi-
tional steps of passing said contact material from
the lower end of said column through a regenera-
tion zone in contact with a combustion supporting
gas to burnh said carbonaceous deposit from said
contact material and returning regenerated con-
tact material to the upper end of said column.

8. In a method according to claim 1 the addi-
tional steps of passing said low boiling hydro-
carbon products from said second zone through a
fractionating system to obtain thereirom g gaso-
line product and recycle fraction boiling above
the gasoline boiling range, heating said recycle
fraction and returning it to said confined flash
zone,

9, The method for conversion of high boiling
liquid hydrocarbon charge to lower boiling gaso-
line containing products which comprises: pass- .
ing a regenerated finely divided solid contact ma-
terial at an elevated conversion temperature
through a first confined conversion zone while
contacting it with gasiform hydrocarbons passed
through said zone to effect conversion of said hy-
drocarbons to.gasoline containing gasiform prod-
ucts and resulting in g preliminary deposition of
carbonaceous contaminant on said contact mate-
rial, passing the used contact material from said
first conversion zone as g confined stream to said
second zone while substantially preventing flow of
hydrocarbon reactants from said conversion zones
through said stream, passing said used contact
material through said second conversion Zone,
passing high boiling liquid hydrocarbon charge
into confact with said contact material in said
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second conversion zone to convert said liquid hy-
drecarbons into lower boiling partially converted
gasiform hydrocarbons, passing said gasiform hy-
drocarbons from said second -conversion zone into
contact with said contact material in said first
conversion zone to effect conversion of said gasi-
form hydrocarbons to gasoline -containing gasi-
form products as aforesaid, introducing a heated
gasiform hydrocarbon charge from a source other
than said second conversion zone into said first
conversion zone to contact said contact material
and undergo conversion in said first zone along
with said partially converted hydrocarbons from
said second zone, withdrawing mixed gasiform
hydrocarbon products from said first conversion
zohe, passing the used contact material from said
second zone through a confined regeneration zone
while contacting it therein with a combustion
supporting gas to burn off carbohaceous contami-

nant and passing the hot regenerated contact ma-

terial to said first conversion zone.

10. The method for conversion of high boiling
hydrocarbons to lower boiling hydrocarbon prod-
ucts in the presence of a moving finely divided

contact material which comprises: passing a high _

boiling liquid hydrocarbon charge through a con-
fined conversion zone in contact with a hot par-
tially used finely divided contact material moving
through said zone to effect a partial conversion

of said liquid hydrocarbons at a suitable elevated

conversion temperature to lower boiling gasiform
hydrocarbons, effecting a separation of said gasi-
form hydrocarbons from said contact material
and passing said partially converted gasiform hy-
drocarbons through a second conversion zone in
contact with a freshly regenerated finely divided
contact material charged to said second zone at a
suitable conversion temperature to effect further
conversion of said hydrocarbons to gasiform hy-
drocarbon products, passing a heated gasiform
hydrocarbon from a source other than said first
conversion zone through said second zone to con-
tact said contact material therein along with said
partially converted hydrocarbons from said first
zone, effecting separation of the gasiform hydro-
carbon produets from said second zone from said
separated contact material and passing the eon-
tact material from said second zone to said first
zone as the partially used contact material charge
thereto.

11. The method for conversion of high boiling
hydrocarbons to lower boiling hydrocarbon prod-
ucts in the presence of a moving. finely divided
contaet material whieh comprises: passing a high
boiling liguid hydrocarbon charge through a con-
fined conversion zone in contact with a hot par-
tially used finely divided contact material moving
through said zone to effect a partial eonversion
of said liquid hydrocarbons at a suitable elevated
conversion temperature to lower boiling gasiform
hydrocarbons, efiecting a separation of said gasi-
form hydrocarbons from said eontact material
and passing said partially eonverted gasiform
hydrocarbons through a second conversion zone
in contact with a freshly regenerated finely dl-
vided eontact material charged to said second
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zone at a suitable conversion temperature fo
effect further conversion of said hydrocarbons to
gasiform hydrocarbon products, effecting separa-
tion of the gasiform hydrocarbon products from
said second zone from said contact material,
passing the contact material from said second
zone to said first zone as the partially used con-
tact material charge thereto, recovering a cycle
stock boiling above gasoline from said gasiform
products from said second zone, heating said cycle
stock and passing it in the gaseous phase into
said second zone to contact said contact material
therein along with said partially converted prod-
ucts from said first conversion zone.

12. A method for converting high boiling hy-
drocarbons to lower boiling products which com-
prises: maintaining a substantially upright con-
fined, compact column of downwardly flowing
particle form contact mass material, replenishing
said column at its upper end with freshly regen-
erated contact material at an elevated conversion
supporting temperature, withdrawing spent con-
tact material from the lower end of said .column
at a controlled rate, introducing heated high boil-
ing liquid hydrocarbons into said column at an
intermediate level along its length, said liquid
hydrocarbons boiling substantially all within a
temperature range above the temperature of the
column below said intermediate level, passing
said high boiling hydrocarbons downwardly along
with the contact material flow to effect conver-
sion of said high boiling hydrocarbonsg to lower
boiling hydrocarbons, withdrawing said lower
boiling hydrocarbons in the gaseous phase from
said column near the lower end thereof, heating
said lower boiling hydrocarbons to supply at least
all the heat regquired for further conversion
thereof and introducing said heated lower boiling
hydrocarkons into said column at a second inter-
mediate level -a spaced distance above said level
of liquid introduction, passing said gaseous hy-
drocarbons upwardly through said column from
the level of introduction to effect further conver-
sion thereof without any substantial drop in tem-
perature of the contact material, withdrawing
low boiling gasiphase hydrocarbon products from
the upper section of said column and restricting
the cross-sectional area of said column between
said intermediate levels of liquid and gaseous
hydrocarbon introduction so as to substantially
limit interflow of gaseous material between the
upper and lower section of said column.

LOUIS P. EVANS.
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