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This invention pertains to a method for con 
version of high boiling hydrocarbons to lower 
boiling hydrocarbon products containing substan- “ 
tial amounts of material boiling within the range 
of aviation and motor gasoline. The invention 
is particularly directed to an improved process 
for the continuous catalytic conversion to gaso 
line containing products of liquid hydrocarbon 
fractions which boil for the most part above the 
desired conversion temperature. 

It is well known that high boiling hydrocar 
bons such as gas-oil, for example, when con 
tacted in the vapor phase with a suitable solid 
adsorbent material at temperatures of the order 
of 800° F. and usually at pressures above atmos 
pheric, may be converted to lower boiling gaseous, 
gasoline containing products. Until recently, 
most commercial catalytic hydrocarbon cracking 
processes have involved the use of selected crack 
ing stock which consist of material which may 
be vaporized without undergoing substantial 
pyrolytic conversion prior to being contacted with 
the solid catalyst. Recently certain catalytic 
processes for handling heavier liquid charging 
stocks have been developed in which the heavy 
liquid petroleum charged is mixed with a hot 
catalyst coming from a catalyst regenerator so 
as to eiîect vaporization of the liquid oil after 
which the mixed catalyst and oil vapors are 
passed through a conversion Zone to'veiïect linal 
conversion >of the vaporized hydrocarbons to 
gasoline containing products. In lsuch processes 
the heat for vaporization of the liquid hydro 
carbons and the heat of conversion thereof is 
all supplied by the hot regenerated catalyst 
initially contacted with the liquid oil. This means 
that the hydrocarbon charge is initially contacted 
with a very active catalyst at temperatures far 
in excess of the desired cracking conversion tem 
perature at a relatively high catalyst to oil ratio, 
resulting in excessive dry gas and coke yields and 
inferior gasoline yields` Moreover, the total range 
of catalyst temperatures from the beginning to 
the end of its contact with the hydrocarbons is 
undesirably wide. 

It has been the practice in thermal cracking 
operations to subject the very high boiling charg 
ing stocks to a preliminary thermal viscosity 
breaking step to lower the boiling range of the 
hydrocarbons and to prepare a suitable charging 
stock for thermal cracking operations. It has 
also been the custom to subject such high boiling 
charging stocks to a thermal coking operation 
whereby the high boiling liquid residuum is de 
composed to yield a substantial amount of coke 
and non-ccndensible gas as well as a vaporized 
hydrocarbon fraction suitable for thermal crack 
ing operations. It has recently been suggested 
that such a coking operation may be accom 
plished by bringing the liquid petroleum residuum 
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into contact with a mass of inert refractory par 
ticles which have previously been heated so as to 
contain suñicient sensible heat to support‘the 
coking reaction. Such a process has the disad 
vantage that the solid material must be preheat 
ed to a temperature far above the desired partial 
convertion temperature for the liquid petroleum 
charge in order that it may supply as sensible 
heat the amount of heat required for the reaction. 
As a consequence, the liquid petroleum charge 
is converted to excessive yields of coke and dry 
gas due to the undesirably high temperature of 
initial Contact with the freshly charged preheated 

` solid inert material. 
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A major object of this invention is the pro 
vision of an improved continuous method of ap 
paratus for preparing a vaporized petroleum 
charge for a continuous catalytic conversion 
process from a liquid petroleum charge which 
method substantially avoids the above described 
diiiiculties. 
Another object of this invention is the provision 

in a continuous cyclic hydrocarbon conversion 
process of a continuous process for thermally 
viscosity-breaking a high boiling liquid hydro 
carbon charge in the presence of a moving heated 
solid material to provide a vaporized hydrocar 
bon fraction suitable for use as a charge to said 
conversion process which viscosity-breaking proc 
ess may be conducted at a narrow range of tem 
peratures most suitable for conducting the vis 
cosity-breaking reaction without excessive coke 
or dry gas formation. 
A speciñc object of this invention is the pro 

vision of a combined moving bed catalytic crack 
ing and moving bed hydrocarbon thermal vis 
cosity-breaking process. 
Another object is the provision of a practical 

continuous catalytic process capable of handling 
liquidV hydrocarbons boiling above the desirable 
average conversion temperature without substan 
tial pyrolytic conversion thereof to coke and non 
condensible gas. 
Another specific object is the provision of an 

improved integral petroleum residuum viscosity 
breaking and catalytic cracking apparatus. 
Another specific object is the provision in a 

continuous cyclic catalytic vapor hydrocarbon 
conversion process of an improved method and 
apparatus for vaporizing the hydrocarbon 
charge. 
These and other objects of this invention will 

become more apparent from the following dis 
cussion of «the invention. „ 
The present invention in a broad form is one 

wherein a suitable liquid hydrocarbon charge is 
brought into contact with a substantially com 
pact column of downwardly moving hot heat 
absorptive material in a confined partial con 
version or vaporizing zone in which it is trans 
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formed either by conversion to lower boilingr hy 
drocarbons or insome instances'merely vaporized 
to provide a vaporized hydrocarbon fraction suit 
able for a catalytic conversion operation. Heat 
absorptive material consists of capsules con 
taining a substance capable »of giving up heat 
(usually by solidiiication) over a narrow range 
of temperatures which are suitable for effecting 
the desired partial conversion or vaporization 
of the liquid hydrocarbon charge. Used heat 
absorptive material is withdrawn from the par 
tial conversion or vaporizing zone and heated 
heat absorptive material is supplied thereto at 
a rate sufficient to supply the heat required for 
the transformation ofthe liquid hydrocarbon 
"charge to said vaporized fraction. The used heat 
absorptive material is lthen heated in a separate 
heating zone usually by direct contact with a 
suitable heating gas which may, for example, be 
a `Ilue gas or a heat exchange gas containing 
sensible heat from the regeneration zone of the 
catalytic conversion process. The heated heat 
absorptive material having absorbed a substan 
tial amount of latent heat is then returned to the 
partial conversion or vaporizing zone as the sup 
ply thereto. The resulting vaporized hydrocar 
bon fraction is passed to a catalytic conversion 
zone wherein it is contacted with a suitable nnely 
divided adsorbent catalyst wherein to effect the 
desired conversion, for example, a cracking con 
version to gaseous, gasoline containing products. 
The used catalyst is passed through a suitable 
regeneration zone wherein the Vcontaminant de 
posit thereon is removed by burning and is then 
returned to the conversion zone. The actual 
catalytic conversion reaction involved in the con 
version zone may be a vapor phase hydrocarbon 
cracking reaction or any of a number of other 
reactions, for example, catalytic hydrogenatíon, 
dehydrogenation, polymerization, isoforming, 
alkylation, reforming, aromatization, partial oxi 
dation, desulfurizing, etc., of the vaporized hy 
drocarbon charge. 
'While it is contemplated that the heat ad 

lsorbent material should move through the va 
porizìng or partial >conversion zone as a substan 
tially compact column according to the method 
of this invention, it is contemplated that within 
the scope of this invention the catalyst in the 
cyclic catalytic conversion system may move 
either Vas a powdered catalyst suspension in the 
hydrocarbon vapors or as a fluidized mass or as 
>a granular catalyst moving as a substantially 
compact bed. In its preferred form this inven 

_tion contemplates the use of a moving bed type 
catalytic conversion process because of certain 
important operational advantages which will be 
come apparent in the following discussion. 
The contact material employed may partake 

of the nature of natural or treated clays, baux 
ites, or synthetic associations of silica, alumina 
or silica and alumina. Also the catalyst may 
take the form of mixtures of metallic oxides, par 
ticularly of those from the III and VI groups of 
the periodic system to which mixture oxides of 
silica may be added. Other catalysts may con 
sist of carriers such as alumina, Carborundum, 
etc., upon which promoters, usually consisting 
of certain metallic oxides have been deposited. 
The exact nature of the catalyst employed will 
vary depending upon the particular hydrocar 
bon reactants involved and upon the type of con 
version to be accomplished. The size of the cata 
lyst particles will vary depending upon the type 
process involved. For suspension type processes 
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4 
the catalyst will be in the form of a powder of 
about 100 mesh and nner as determined by Tyler 
standard screen analysis. For the moving bed 
type process the contact material may consist of 
particles ranging from below 4 mesh to about 60 
mesh and preferably from about 4 to 16 mesh. 
The size and shape of the capsules of heat ab 

sorbent material used in this invention, it will 
be understood of course, are matters capable of 
considerable variation Without departing from 
the spirit of this invention. In general it has 
been found that capsules having an average di 
ameter within the range of about 2 to 8 mm. 
are satisfactory, but itis not intended that this 
invention be limited to capsules within that size 
range or to capsules ‘that are spherical in shape. 
The heat absorbing substance within the cap 
sules should be one capable of releasing a sub 
stantial amount lof heat over a narrow range of 
temperatures which are at a level suitable for 
the partial conversion or vaporization of the 
liquid hydrocarbon charge without excessive 
conversion thereof to gas and coke and above the 
condensation temperature of the resulting va 
porized hydrocarbon fraction. It will be ap 
parent that the material within the capsules 
should be chosen with reference to the particu 
lar liquid hydrocarbon charged and the most 
suitable temperature for its transformation to 
the desired vaporized hydrocarbon fraction. 
Typical substances for use in such capsules and 
a typical capsule which may be employed in the 
process of this invention aredescribed in my 
United States Patent 2,244,612 issued June 3, 
1941. Preferably the material employed within 
lthe capsules should be a fusible material such 
as a metal, alloy or inorganic salt or mixtures 
thereof, having a melting point broadly within 
the range about '750° F. to 1100° F. and prefer 
ably within the range 800° F. to 1000° F. Typical 
of such substances are the following: 

Fusible Substance ° F. 

Lithium Bromide ................................................ _ _ 

Lead Chloride _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ __ 

Cupric Bromide _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ ._ 

80% P-b+20% Na. _ 788 
Zn ____________ _ _ 788 

90% Zu+l0% Al 797 
70% Zn+30% A1 950 
80% 13H-20% Sb __________________________________ __ 761 
70% 13H-30% Sb __________________________ __ 878 
60% 13H-40% Sb 968 
90% zml-10% Sb 878 
40% Pb+60% Sb 914 
70% Mg+30% A1 811 
33% Mg+67% Al.. ............ ._ 838 
34% Mg|66% Pb. _ _ _ _ _ _ _ _ _ _ _ _ _ ._ 858 

72% Mg-|-28% Ni_.___ D50 
23.8% Gu+65.2% Al __ 1009 
61% Mg+39% S11 _ _ _ _ _ _ _ _ _ _ _ _ __ 1049 

These materials absorb a substantial amount 
of 'latent heat of fushion upon being melted and 
liberate that heat upon solidifying. For example 
the heat of fusion by calculation of some of the 
materials listed above is as follows: 

70% Mgg-30% Al, heat of fusion '76.6 ca1./gm.; 
'72% Mg+28% Ni, heat of fusion 72.3 cal./gm.; 
23% C11-|-77% Sb, heat of fusion 39.6 cal/gm. 
This invention may be most readily understood 

by reference to the drawings attached hereto of 
which Figure l is an elevational view of one pre 
ferred form of this invention, Figure 3 is a simi 
lar view, partially in section, of a modified form 
of the invention, and Figure 42 is an enlarged view 
of one of the capsules >of heat absorptive mate 
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rial. All of these drawings are highly diagram 
matic in form. 
Turning now to Figure l, the system shown 

therein may best be understood with reference to 
conducting an exemplary process, for example, 
the conversion of a high boiling petroleum resid 
uum consisting principally of material boiling 
above about 850° F. to lower boiling gasoline con 
taining products may be considered. The high 
boiling liquid charge may be heated in a suitable 
conventional tubular heater I0 to a suitable tem 
perature below which it undergoes substantial 
thermal cracking during the time interval in 
which it remains in heater I0. It then passes via 
conduit |I into the upper section of partial con 
version vessel I2 wherein it is distributed into a 
substantially compact column of heat absorptive 
material entering vessel I2 from hopper I3 via 
feed leg Ill and leaving the lower end of vessel I2 
through conduit I5. 'Ihe liquid hydrocarbon 
charge undergoes a pyrolytic viscosity-breaking 
reaction in vessel I2 so as to be converted into 
a lower boiling vaporized fraction, the heat for 
this reaction being supplied from the heat ab 
sorptive material as latent heat released by the -f 
solidiñcation of a suitable fusible substance con 

'I‘he material within 
the capsule chosen may be, for example, 
70% Zn+30% Al, having a melting point of 
about 950° F. for example, so that the entire 
viscosity-breaking reaction is conducted at a 
temperature level slightly below 950° F. A typi 
cal form of the heat absorptive bodies is shown 
in Figure 2, wherein we find the heat absorptive 
body |60 to be composed of a suitable metal shell 
IBI within which there is enclosed a suitable 
substance |62 as described capable of a substan 
tial amount of heat at a substantially constant 
temperature level. Returning to Figure l, in 
many operations a certain( amount of carbo 
naceous material may be deposited upon the heat 
absorptive material, i. e. on the capsules during 
its passage through vessel I2. This deposit may 
be removed by directing the capsules via conduit ̀ 
I6 through a rotary drum I'I wherein they arel 
caused to be agitated and mixed with pebbles or 
steel balls or the like, introduced through con 
duit I6. The carbonaceous deposit is thus milled 
01T of the capsules by abrasion and impact. The 
mixture passes via conduit I9 to a suitable me 
vchanically agitated screen 26 wherein the cap 
sules are separated from the pebbles and car 
bonaceous material, the capsules, pebbles and 
carbonaceous material being withdrawn sepa 
rately from the screen 20 through conduits 2|, 22 
and 23 respectively. In this operation the peb 
bles or steel balls may conveniently be of differ 
ent size or at least of different specific gravity 
than the capsules so as to permit separation 
therefrom. The pebbles are transferred by a 
suitable conveyor 24 back to the rotary drum I'I. 
It will be understood that other suitable appara 
tus for mechanically removing the carbonaceous 
material from the capsules may be substituted 
for that described, if desired. The carbonaceous 
material withdrawn at 23 may be recovered as a 
by-product from this process. The capsules pass 
via conduit 2| into the upper end of heater 25 
and pass downwardly therethrough as a sub-V 
stantially compact column. A suitable heating 
gas which is substantially inert to the metal of 
which the capsules are made under the condi 
tions involved is introduced into a suitable heater 
26 which may be of the tubular type, heated to a 

' temperature above that of the capsules, for 
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6 
example, 1050° F., and then introduced through 
conduit 21 into heater 25. The heating gas 
passes upwardly through the column in heater 
25 so as to supply latent heat for fusion of the 
substance within the capsules and is Withdrawn 
from heater 25 via conduit 28. The heating gas 
may be steam, flue gas, nitrogen and in some in 
stances air, for example. Where the heating gas 
is air or flue gas, the heater 26 may consist of a 
simple conventional line burner. Alternatively 
instead of employing a heater 26, a suitable fuel 
gas may bef‘introduced to vessel 25 via conduit 30 
and air may be introduced via conduit 3| to sup 
port combusion of the fuel gas in the column of 
heat absorptive material, thereby supplying the 
required heat, The heated heat absorptive ma 
terial passes from heating zone 25 via conduit 
32 to conveyor 33 by which it is transferred to 
duct 34 supplying the hopper I3. i 
When the recovery as a by-product of the car 

bonaceous material deposited on the heat ab 
sorptive material is not desired, the used heat 
absorptive material from vessel I2 may be di 
rected through conduits I5 and GII into the upper 
section of a separate vessel 6|. The heat ab 
sorptive material passes downwardly through 
vessel 6| while being contacted with air intro 
duced at 62 which acts to burn off the carbona 
ceous material from the capsules. The resulting 
flue gas is withdrawn from vessel 6I via conduit 
63. The heat released/by the burning of the 
carbonaceous material is absorbed as latent heat 
of fusion by the heat absorptive material. If 
more than the required amount of heat for com 
plete fusion of the substance in the capsules is 
released by the burning reaction, the excess heat 
may be removed from vessel 6I by suitable means 
such as the recirculation of cold flue gas along 
with the air introduced at conduit 62. If the 
amount of carbonaceous deposit upon the cap 
sules is not enough to release on burning sufli- ’ 
cient heat for the hydrocarbon transformation 
in vessel I2, additional heat may be added by pre 
heating of the air or air and flue gas introduced 
through conduit 62 to vessel 6 I . The heated heat 
absorptive material passes from the lower end 
of vessel 6I via conduit 64 to conveyor 33 by 
which it is returned to hopper I3 supplying par 
tial convertor IZ. ' 

It will be apparent that by the method of this 
invention the heat absorptive material may enter 
the partial conversion zone I2 and discharge 
from that zone at substantially the same tem 
perature, which is of the order of 950° F. in this 
example. Substantially the total heat for the 
transformation of liquid hydrocarbon charge to 
the vaporized fraction is supplied by the release 
of latent heat by the fusible substance within 
the capsules. In this manner, excessive conver 
sion temperatures within the vessel I2 are en 
tirely avoided. In order to prevent escape of 
gaseous hydrocarbons from either end of the 
vessel I2, an inert gaseous blanket may be main 
tained at either end of the vessel by introduc 
tion of a suitable gas such as steam or flue gas 
via conduits 35 and 36. The vaporized hydro 
carbon fraction formed in vessel I2v is withdrawn 
from the lower section thereof through conduit 
31 and introduced into the upper section of an 
elongated cracking conversion vessel 38. A suit 
able particle-form adsorbent catalyst from hop 
per 39 is introduced into the upper end of vessel 
38 via gravity feed leg 40. The catalyst passes 
downwardly through vessel 38 as a substantially 
compact column, being withdrawn from the 
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lower end of vessel 38 via conduit 4| at a suitable 
rate controlled by valve 42. The vaporized hy 
drocarbons pass downwardly through the cata 
lyst column and are converted at a suitable tem 
perature, for example, 850° F. to 950° F. to lower 
boiling gaseous, gasoline containing products 
which are withdrawn from the lower section of 
vessel 38 via conduit 43. It should be understood 
that the term “gaseous” as employed herein in 
Vdescribing and in claiming this invention is em 
ployed in a broad sense as meaning that the ma 
terial involved exists in the gaseous phase under 
the particular conditions of temperature and 
pressure involved regardless of what may be the 
normal phase of that material under ordinary 
atmospheric conditions. An inert seal gas may 
be supplied into the upper end of vessel 38 
through conduit 44 in order to maintain a seal 
gas blanket adjacent the upper end of vessel 38. 
An inert purge gas such as steam or flue gas may 
be introduced into the lower section of vessel 38 
through conduit 45 to purge gaseous hydrocar 

k bon products from the outflowing spent catalyst. 
The spent catalyst may be transferred by means 
of conveyor 46 to duct 41 through which it passes 
into the upper end of regenerator 48. The cata 
lyst moves downwardly through vessel 48 as a 
substantially compact column, being withdrawn 
in a regenerated condition from the bottom of 
vessel 48 via conduit 49. A combustion support 
ing gas such as oxygen or air is introduced into 
the vessel 48 via conduit 50 and contacts the 
catalyst therein so as to burn off of the catalyst 
the carbonaceous contaminant deposited thereon 
in the conversion vessel 38. Flue gas may be 
withdrawn from the upper section of vessel 48 
via conduit 5|. Heat transfer tubes may be pro 
vided within the vessel 48 for the purpose of 
controlling the catalyst temperature below a 
heat damaging level. These tubes may be sup 
plied with a suitable heat exchange iiuid through 
conduit 52 and the heat exchange fluid may be 
withdrawn from these heat transfer tubes 
through conduit 53. The regenerated catalyst 
may be transferred by conveyor 54 to duct 55 
supplying the convertor supply hopper 39. 
While the method of this invention is particu 

larly adapted for the handling of high boiling 
liquid petroleum charges which substantially boil 
above the temperatures at which it is desirable to 
conduct the thermal viscosity-breaking and the 
catalytic cracking reactions, the invention is also 
applicable to processes involving lower boiling 
original liquid hydrocarbon charges, which may 
be vaporized at the desired conversion tempera 
ture without aserious thermal cracking thereof, for 
example, 'gas’oils boiling up to about 800° F. and 
naphtha fractions. Ordinarily these fractions 
are vaporized in an external tubular heater be 
fore being charged to the catalytic conversion 
vessel. Such a procedure involves the consump 
tion of a considerable amount of heating fuel 
from a source outside of the catalytic cracking 
system. An apparatus particularly well adapted 
for handling such vaporizable hydrocarbon 
charge fractions by the method of this invention 
is shown in Figure 3. In Figure 3 there is shown 
an elongated, vertical `vessel 18 closed on either 
end. A‘partition 1| of downwardly tapered con 
struction is provided across the vessel 10 at an 
intermediate level along its length so as to divide 
.it into an upper vaporizing chamber 12 and a 
lower conversion chamber 13. Heat absorptive 
materi'alfrom hopper I3 is supplied to the upper 

, Vend of vessel 10 via conduit I4, and passes into 
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a seal chamber 16, defined by means of partition 
11 in the upper end of vessel 10. An inert seal 
gas is introduced into chamber 16 via conduit 18. 
Heat absorptive material passes via tubes 19 de 
pending from partition 11 into the vaporizing 
chamber 12. The heat absorptive material passes 
downwardly through chamber 12 as a substan 
tially compact column and is withdrawn from 
the bottom of vaporizing chamber 12 via conduit 
80 which connects into the downwardly tapered 
partition 1|. A horizontal partition 8| extends 
across the lower section of the vaporizing cham 
ber to define at its lower end a seal and purging 
chamber 82. The heat absorptive material passes 
through the partition 8| through uniformly dis 
tributed tubes 83 depending therefrom and is 
purged substantially free of gaseous hydrocar 
bons in chamber 82, before discharging through 
conduit 80, by a suitable inert purge gas such as 
steam introduced from manifold 85 to perforated 
pipes 88 which extend across chamber 82 and 
issuing from the pipes 86 into the mass of heat 
absorptive material in chamber 82. Hot particle 
form catalyst from hopper 39 is passed down 
wardly through gravity feed leg 40 into the seal 
chamber 88. The catalyst passes by gravity from 
a bed thereof in chamber 88 via conduit 90 into 
the upper section of chamber 13. An inert seal 
gas is introduced into chamber 88 via conduit 
89 at a sufficient rate to maintain a seal gas pres 
sure therein slightly higher than the gaseous 
pressure in the upper section of chamber 13. A 
stuffing box 9| is provided at the location of entry 
of conduit 901 into the side of vessel 10 to prevent 
escape of gas from chamber 13. The catalyst 
moves downwardly through chamber 13 as a sub 
stantially compact column being withdrawn at 
the lower end of Vessel 10 through conduit 92 at 
the desired rate controlled by valve 93. In order 
to insure uniform withdrawal of catalyst from 
all portions of the horizontal cross-sectional area 
of the conversion chamber 13 suitable baffling 
should be provided just above the control dis 
charge conduit 92. In the modification shown the 
bañiing takes the form of two vertically spaced 
horizontal partitions 95 and 96 having orifices 
91 and 98 therein. The orifices 91 in the upper 
partition 95 are uniformly distributed across the 
partition. The orifices 98 in partition 96 are less 
in number than the orifices 91 and are horizon 
tally staggered with respect to orifices 91 so that 
each orifice 98 receives proportionate catalyst 
flow from a plurality of orifices 91. The streams 
from orifices 98 are then proportionately merged 
into the single outlet stream in conduit 92. An 
inert purge gas is introduced through conduit 99 
to manifold |00 from which it passes through 
pipes |8| under a plurality of horizontally spaced 
gable-roofed inverted distributing troughs |02 
positioned in the lower section of chamber 13. 
Thus the gaseous hydrocarbon products are sub 
stantially purged from the outflowing spent cata 
lyst. A suitable liquid hydrocarbon charge, for 
example, a gas oil fraction boiling within the 
range about 450° F.-750° F. is introduced from 
manifold |05 into headers |06 which extend 
across the space |01 above the column of heat 
absorptive material in chamber 12. The liquid 
oil is then sprayed through nozzles |88 onto the 
column of heat absorptive material and is vapor 
ized by the heat released in solidifying the sub 
stance within the capsules. For example, the 
substance within the capsules may be a fusible 
alloy consisting of 70% Bi and 30% Sb, melting 
at about 878° F. The oil charge is vaporized and 
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heated to a _temperature shortly below 878° F. 
by the time it reaches the lower section of cham 
ber‘ 12. The vaporized oil then passes into the 
conversion chamber 13 through tubes IIB, which 
are connected tightly through partition 1| and 
which slide upwardly through partition 8|. In 
verted conical shaped baffles ||| are supported 
by suitable means (not shown) above the tubes 
l I0 so as to provide disenga'ging surfaces for dis 
engagement of the vaporized hydrocarbons from 
the column of heat absorptive material and so 
as to prevent the gravity iiow of heat absorptive 
capsules into the upper ends of tubes H0. The 
vaporized hydrocarbon charge passes downward 
ly through the column of catalyst in chamber 'I3 
to become converted to gasoline containing prod 
ucts. These gaseous products are collected under 
one or more vertical rows of horizontally spaced 
inverted collecting troughs ||2 within the lower 
section of chamber 13. The gaseous products are 
withdrawn from troughs ||2 through pipes ||3 
to manifold ||4 from which they are in turn 
withdrawn through outlet conduit ||5. The 
spent catalyst from chamber 13 is transferred via 
conveyor IIS to regenerator lll’. The regenera 
tor shown is of the multi-stage type, consisting 
of a plurality of burning stages IIS-|23 inclusive 
and a plurality of cooling stages |2||23 inclu 
sive which alternate in vertical series with the 
burning stages. Air is supplied from manifold 
|24 to each of the burning stages through sepa 
rate inlets |25|21 inclusive. Flue gas is with 
drawn from the burning stages through separate 
outlets l28|30 inclusive to manifold |3|. If de 
sired, heat transfer tubes or coils may be provided 
in the cooling stages l2 ||23 inclusive. Heat ex 
change ñuid may be supplied from manifold |32 
to each of these cooling coils through inlet pipes 
|33 and withdrawn from these cooling coils 
through pipes |34 to an outlet manifold |35. In 
some'instances it is desirable to eliminate the 
heat transfer tubes and to pass a suitable sub 
stantially oxygen free cooling gas directly 
through the catalyst bed in each cooling stage 
to accomplish heat removal from the catalyst. 
In such instances the manifold |32 and pipes |33 
may serve as inlets for said cooling gas and the 
pipes |34 and manifolds |35 may serve as with 
drawal means for the heated gas. The regener 
ated catalyst is withdrawn from the bottom of ,. 
the regenerator ||'| through conduit |38 at a suit 
able rate controlled by valve |39. The regener 
ated catalyst is transferred by conveyor |4| to 
duct |42 supplying the hopper 39. The used heat 
absorptive material passes by gravity via dis 
charge conduit 80* to the reconditioner |43. It 
moves downwardly through the reconditioner |43 
being withdrawn from the bottom thereof 
through conduit |44. Hot ilue gas from the burn 
ing sta-ges of the regenerator existing at a tem 
perature of the order of 950° 111-1150” F. is di 
rected from manifold |3| through duct |45 into 
the lower section of reconditioner |43. The hot 
iiue gas passes upwardly through the column of 
heat absorptive material so as to supply heat for 
melting the fusible alloy in the capsules of heat 
absorptive material. If sufficient heat is not 
available from the regenerative iiue gas, addi 
tional heat may be obtained or all the required 
heat may be obtained by directing the hot heat 
exchange gas from cooling stages |2| to |23 in 
clusive from manifold |35 into duct |45 and 
thence into reconditioner |43. The relative 
amount of gas Withdrawn from manifolds |3| 
and |35 may be regulated by means of valves 
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|41 and |48 respectively thereon. The cooled 
gases may be withdrawn from the upper section 
of reconditioner |43 through conduit |43.V In the 
instant example, these e'íiluen't gases may exist 
at a temperature of ,the order of 875° Iii-885° F. 
The heated heat absorptive material passes from 
vessel |43 through conduit |44 to conveyor |50 
by which it is returned to hopper I3. 
The arrangement shown in Figure 3 may be 

employed also for the conversion of liquid petro 
leum residua in which event the chamber 12 
serves as a partial conversion or Viscosity-break 
ing Zone. Any carbonaceous material deposited 
upon the capsules may be burned off by means 
of air introduced to reconditioner |43 at |5|. In 
some instances where the amount of heat recov 
erable from the regeneration Zone is insuiiicient 
for vaporizing or partially converting the liquid 
petroleum charge, additional heat may be sup 
plied to the system‘by introduction of a suitable 
fuel gas into the vessel |43 through conduit |52 
to be burned in contact with the heat absorptive 
material by air introduced into vessel |43 at |5|. 

It will be understood that this invention is not 
intended to be limited to the particular details 
of apparatus design and arrangement herein 
above described. »For example, other types of cat 
alyst regenerators adapted to accomplish removal 
of the carbonaceous contaminant by burning at 
controlled temperatures may be substituted for 
the preferred forms which are shown. lAlso meth 
ods for introducing and withdrawing solid mate 
rial into and from the various vessels other than 
those shown may be employed. Moreover other 
constructions for distributing gases into the sev 
eral vessels and for removing gases therefrom 
may be employed. It is also not intended that the 
invention be limited to the particular details of 
operating conditions and process applications 
specifically described hereinabove or otherwise 
limited except as limited in the following claims. 

I claim: Y 

1 In a continuous cyclic hydrocarbon con 
version process wherein a finely divided ad 
sorbent contact material is passed cyclically 
through a hydrocarbon conversion zone vwherein ‘ 
it contacts a Vaporized hydrocarbon charge to 
effect the conversion thereof to lower boiling 
gasoline containing products and through a con 
tact material regeneration zone wherein car 
bonaceous contaminants deposited upon the con 
tact material during said hydrocarbon conversion 
are burned, the method for conditioning a high 
boiling liquid fraction to provide therefrom a K 
suitable vaporized hydrocarbon charge for said 
conversion zone which comprises: maintaining 
a substantially compact column of downwardly 
moving heat absorptive material in a confined 
partial conversion zone, passing said high boil 
ing liquid fraction into contact with said column 
to effect its conversion to a lower boiling vapor 
ized hydrocarbon fraction suitable for charging 
to said conversion zone, said conversion result 
ing in the deposition of a carbonaceous deposit 
upon said heat absorptive material, passing said 
vaporized fraction to said conversion Zone as the 
hydrocarbon charge thereto, substantially con 
tinuously withdrawing used heat absorptive ma 
terial bearing carbonaceous deposit from the 
lower section of said partial conversion zone and 
supplying heated heat absorptive material into 
the upper section of said partial conversion zone 
at a rate controlled to supply the heat required 
for the conversion of said liquid fraction to said 
vaporized fraction, physically effecting the re 
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moval of carbonaceous deposit from said used 
heat absorptive material, separating the contact 
material from the removed carbonaceous ma 
terial and passing it through a separate heat 
ing zone, passing a suitable heating gas into con 
tact with said heat absorbing material in said 
heating zone to cause said material to absorb 
a substantial amount of heat, returning the 
heated heat absorptive material to said partial 
conversion zone as the supply thereto, said heat 
absorptive material being capsules containing a 
fusible substance capable of releasing latent heat 
at a temperature level below that at which ex 
cessive conversion of said liquid hydrocarbon 
fraction to gas and coke would occur and above 
that at which said vaporized hydrocarbon frac 
tion formed in said partial conversion zone will 
condense. 

2. The method for conversion of high boiling 
liquid hydrocarbons to lower boiling gaseous 
gasoline containing products which comprises: 
maintaining a substantially compact column of 
downwardly moving heat absorptive material in 
a confined partial conversion Zone, said heat ab 
sorptive material being capsules containing a 
fusible substance capable of fusing with the ab 
sorption of substantial latent heat and solidify 
ing with therelease of substantial latent heat at 
a relatively narrow temperature level within the 
range about 750° F. to 1100° F., passing said high 
boiling liquid fraction into contact with said 
column to eiîect its conversion at a temperature 
level within the range about 750° F. to 110_0° F. 
to a lower boiling vaporized hydrocarbon frac 
tion, said conversion resulting in the deposition 
of a carbonaceous deposit upon said heat ab 
sorptive material, substantially continuously 
withdrawing used heat absorptive material bear 
ing carbonaceous deposit from the lower section 
of said partial conversion zone and supplying 
heated heat absorptive material into the upper 
section of said partial conversion zone at a rate 
controlled to supply the heat required for the 
conversion of said liquid fraction to said vapor 
ized fraction, effecting removal of carbonaceous 
deposit from said heat absorptive material by 
mechanical attrition and separating the removed 
carbonaceous material from the heating absorb 
ing material, passing the separated heat absorp 
tive material through a confined heating zone, 
passing a suitable heating gasV in contact With 
said heat absorptive material in said heating 
zone to effect a substantial absorption of latent 
heat of fusion by said heat absorptive material, 
returning the heated heat absorptive material 
to said partial conversion zone as the supply 
thereto, passing said vaporized fraction from said 
partial conversion zone into contact with said 
catalyst in said conversion zone to effect the con 
version of said vaporized fraction to lower boil 
ing gaseous, gasoline containing products, with 
drawing said gaseous products from said con 
version zone, withdrawing the spent catalyst 
from said conversion zone substantially separate 
ly of said gaseous products, passing said spent 
catalyst through a conñned regeneration zone 
while controlling its temperature below a heat 
damaging level, contacting said catalyst in said 
regeneration zone with a combustion supporting 
gas to burn the carbonaceous contaminant on 
said catalyst, and returning regenerated catalyst 
from said regeneration zone to said conversion 
zone. 

3. The method for conversion of high boiling 
liquid petroleum residuums to lower boiling gaso 
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12 _ 
line containing products in the presence of` a 
particle-form catalyst which method comprises: 
maintaining a substantially compact column of 
downwardly gravitating heat absorptive material 
in a confined viscosity breaking zone, said heat 
absorptive material consisting of capsules con 
taining a substance having a fusion temperature 
level below that temperature level within the 
range about 800° F. to 1000° F., passing said 
liquid residuum into contact with said column 
to effect a viscosity-breaking thereof resulting in 
its conversion to a vaporized hydrocarbon frac 
tion and resulting in the deposition of a carbona 
ceous deposit on said capsules, substantially 
continuously withdrawing used capsules bearing 
carbonaceous deposit from said viscosity-break 
ing zone, mechanically effecting the substantial 
removal of carbonaceous deposit from said cap 
sules, passing the capsules as a substantially 
compact column through a conñned heating 
Zone, passing a suitable gaseous fuel and an 
oxygen containing gas into contact with said 
capsules in said heating zone in such quantities 
as to burn said fuel and effect a substantial in 
crease in the latent heat content of said heat 
absorptive material, returning the heated heat 
absorptive material to said viscosity breaking 
zone at a sufhcient rate to supply the heat re 
quired Íor the viscosity-breaking conversion of 
said liquid residuum thereon to said vaporized 
fraction, passing a particle-form adsorbent cat 
alyst as a substantially compact column through 
a confined conversion zone at a temperature 
suitable for supporting the conversion of said 
vaporized fraction from said partial conversion 
zone, passing said vaporized fraction from said 
viscosity-breaking zone into contact with said 
catalyst in said conversion zone to effect the con 
version of said vaporized fraction to lower boil 
ing gaseous, gasoline containing products, with 
drawing said gaseous products from said con 
version zone, withdrawing the spent catalyst 
from said conversion zone substantially sepa 
rately of said gaseous products, passing said 
spent catalyst through a conñned regeneration 
zone while controlling its temperature below a 
heat damaging level, contacting said catalyst in 
said regeneration Zone with a combustion sup 
porting gas to burn the carbonaceous contami 
nant on said catalyst, and returning regenerated 
catalyst from said> regeneration zone to said con 
version zone. 

4. In a hydrocarbon conversion process where 
in a vaporized hydrocarbon charge is contacted 
in a conversion zone with a finely divided contact 
material to effect conversion thereof to lower 
boiling products the method for conditioning a 
high boiling liquid hydrocarbon fraction to pro 
vide therefrom a suitable vaporized hydrocarbon 
charge for said conversion zone which comprises: 
maintaining a substantially compact column of 
downwardly moving heat absorptive material in 
a confined partial conversion zone, passing said 
high boiling liquid fraction into contact with said 
column to effect its conversion to a lower boiling 
vaporized hydrocarbon fraction suitable for 
charging to said conversion zone, said conversion 
resulting in the deposition of a carbonaceous de 
posit upon said heat absorptive material, passing 
said vaporized fraction to said conversion zone 
as the hydrocarbon charge thereto, supplying 
heated heat absorptive material into one end 
of said partial conversion zone at a rate con 
trolled to supply the heat required for the con 
version of said liquid fraction to said vaporized 



2,571,342V 
i3 

fraction, withdrawing used heat absorptive ma 
terial bearing carbonaceous deposit from the 
lower section of said partial conversion zone, 
physically effecting the-removal of carbonaceous 
deposit from said heat absorptive material, sepa 
rating the heat absorptive material from the re 
moved carbonaceous material and heating it in 
a separate heating zone to cause said material to 
absorb a substantial amount of heat, returning 
the heated heat absorptive material to said par 
tial conversion Zone as the supply thereto, said 
heat absorptive material being capsules contain 
ing a fusible substance capable of releasing la 
tent heat at a temperature level below that at 
which excessive conversion of said liquid hydro 
carbon fraction to gas and coke would occur 
and above that at which said vaporized hydro 
carbon fraction formed in said partial conversion 
zone will condense. 

5. The method for conversion of high boiling 
liquid hydrocarbons to lower boiling gaseous 
gasoline containing products which comprises: 
maintaining a substantially compact column of 
downwardly moving heat absorptive material in a 
confined partial conversion zone, passing said 
high boiling liquid fraction into contact with 
said column in the upper section of said partial 
conversion zone and moving it downwardlyV with 
in said zone to eifectits conversion to a lower 
boiling vaporized hydrocarbon fraction, substan 
tially continuously withdrawing used heat ab 
sorptive `material in the absence of adsorptive 
catalytic material from the lower section of said 
partial conversion zone at a temperature suit 
able for said hydrocarbon conversion and sup 
plying only heated heat absorptive material in 
the absence of adsorptive catalytic material into 
the upper section of said partial conversion zone 
at a temperature substantially the same as that 
at which said absorptive material is withdrawn 
from said zone and at a rate controlled to supply 
the heat required for the conversion of said liquid 
fraction to said vaporized fraction, passing the 
used heat absorptive material withdrawn from 
said partial conversion zone in the absence 
of intervening admixture with any other 
solid contact material to and through a 
separate heating zone while contacting it there 
in with a suitable gas to effect a substantial ad 
dition of heat to said heat absorptive material, 
passing heated heat absorptive material to said 
partial conversion zone as the supply thereto, 
said heat absorptive material being capsules con 
taining a fusible substance capable of releasing 
latent heat at a temperature level below that at 
which excessive conversion of said liquid hydro 
carbon fraction to gas and coke would occur and 
above that at which said vaporized hydrocarbon 
fraction formed in said partial conversion zone 
will condense, maintaining a substantially com 
pact column of downwardly moving adsorbent 
particle-form catalyst within a conñned con 
version zone, withdrawing said partially con 
verted vaporized fraction from the lower section 
of said partial conversion zone and passing it into 
contact with said catalyst in said conversion zone 
to eñect its conversion at a suitable temperature 
level to lower boiling gasoline containing prod 
ucts in the absence of heat absorptive material 
from said partial conversion and heating zones, 
withdrawing used catalyst bearing carbonaceous 
contaminant deposits from the lower section of 
said conversion zone, passing said used catalyst 
directly to a confined regeneration zone separate 
from said heating zone and passing it as a sub 
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stanuauy compact column through said' regenera~v 
tion zone in the absence of said heat absorptive 
material while contacting it with an oxygen con 
taining gas to substantially burn 01T said carbon 
aceous deposit, removing heat from said catalyst 
undergoing regeneration to control its tempera-4 
ture below a level which would cause permanent 
damage in its eiîectiveness for said hydrocarbon 
conversion, withdrawing regenerated catalyst 
from said regeneration zone and introducing said 
catalyst directly into the upper section of said 
conversion zone at a temperature suitable for 
said hydrocarbon conversion while excluding said 
catalyst from either of said partial conversion 
and heating zones. 

6. In a continuous cyclic hydrocarbon conver 
sion process wherein a finely divided adsorbent 
contact material is passed cyclically through a 
hydrocarbon conversion zone wherein it contacts 
a vaporized hydrocarbon charge to eifect the con 
version thereof to lower boiling gasoline contain 
ing products and through a contact material rev 
generation zone wherein carbonaceous contami 
nants deposited upon the contact material dur 
ing said hydrocarbon conversion are burned, the 
method for conditioning a high boiling liquid 
fraction to provide therefrom a suitable vaporized 
hydrocarbon charge for said conversion zone 
which comprises: maintaining a substantially 
compact column of downwardly moving heat 
absorptive material in a confined partial conver 
sion zone, which is maintained out of solid mate 
rial flow communication with said conversion 
and regeneration zones, introducing said high 
boiling liquid fraction into said column at a level 
spaced a substantial distance above its lower end, 
causing the liquid fraction to move downwardly 
within said column to effect its conversion to a 
lower boiling vaporized hydrocarbon fraction 
suitable for charging to said conversion zone, the 
entire conversion of said liquid fraction to va 
porized hydrocarbons being conducted in the 
absence of said adsorbent contact material, 
withdrawing said vaporized fraction separately 
of the heat absorptive material from said partial 
conversion zone and introducing it to said con 
version zone as a vapor phase hydrocarbon charge 
thereto while entirely excluding said heat absorp 
tive material from said conversion zone, supply 
ing heated heat absorptive material in the ab 
sence of said adsorbent contact material to the 
upper section of said partial conversion zone at 
a rate and temperature controlled to effect supply 
by said heat absorptive material of the heat re 
quired for said conversion of said liquid fraction 
to said lower boiling vaporized fraction, with 
drawing said heat absorptive material from the 
lower section of said partial conversion zone at 
a temperature not substantially below that of its 
supply to the upper section of said Zone, heating; 
the withdrawn heat absorptive material in a con- 
fined heating zone which is separate from said'. 
regeneration zone and returning the heated heat, 
absorptive material to said partial conversion. 
zone as the supply thereto, said heat absorptive 
material being capsules containing a fusible sub 
stance capable of releasing latent heat at a tem-A 
perature level below that at which excessive con 
version of said liquid hydrocarbon fraction to= 
gas and coke would occur and above that at which. 
said vaporized hydrocarbon fraction formed in- 
said partial conversion zone will condense. 

7. The method for conversion of high boiling 
liquid hydrocarbons to lower boiling gaseous. 
gasoline containing products which comprises: 
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maintaining a substantially compact column or 
downwardly moving heat absorptive material in 
a confined partial conversion zone, passing said 
high boiling liquid fraction into contact with said 
column in the upper section of said partial con 
version zone and passing it downwardly within 
said column concurrently with the moving absorp 
tive material to effect its conversion to a lower 
boiling vaporized hydrocarbon fraction, with 
drawing said vaporized fraction from said col 
umn, separately of the heat absorptive material, 
replenishing said column solely by supplying 
heated heat absorptive material into the upper 
section of said partial conversion zone at a rate 
controlled to supply the heat required for the 
conversion of said liquid fraction to said vaporized 
fraction, withdrawing only used heat absorptive 
material from the lower section of said partial 
conversion zone at substantially the same tem 
perature as that of the heat absorptive material 
supply to said zone, and passing it to a conñned 
heating zone without intervening admixture with 
any other solid contact material, heating said 
heat absorptive material alone in said heating 
zone to add latent heat thereto and returning 
the heated heat absorptive material to said par 
tial conversion zone as the supply thereto, said 
heat absorptive material consisting solely of cap 
sules containing a fusible substance capable of 
releasing latent heat at a temperature level 
below that at which excessive conversion of 
said liquid hydrocarbon fraction to gas and coke 
would occur and above that at which said vapo 
rized hydrocarbon fraction formed in said partial 
conversion zone will condense, passing a particle 
form adsorbent catalyst as a substantially com 
pact column through a conñned conversion zone 
entirely in the absence of said heat absorptive 
material at a temperature suitable for support 
ing a catalytic hydrocarbon conversion, passing 
said vaporized fraction withdrawn from said 
partial conversion zone into contact with the 
catalyst in said conversion zone in absence of 
said heat absorptive material to effect the con 
version of said vaporized fraction to lower boiling 
gaseous, gasoline containing products, withdraw 
ing said gaseous products from said conversion 
zone, withdrawing the spent catalyst from said 
conversion zone substantially separately of said 
gaseous products, passing said spent catalyst ' 
through a conñned regeneration zone separate 
from said heating zone while controlling its tem 
perature below a heat damaging level, contact 
ing said catalyst in said regeneration zone with a 
combustion supporting gas to burn the carbo 
naceous contaminant on said catalyst, returning 
regenerated catalyst from said regeneration zone 
to said conversion zone. 

8. The method for conversion of high boiling 
liquid hydrocarbons to lower boiling gaseous gaso 
line containing products which comprises: main 
taining a substantially compact column of down 
wardly moving heat absorptive material in a con 
fined partial conversion zone, passing said high 
boiling liquid fraction into contact with said col- -z 
umn in an upper portion of said partial conversion 
zone and passing it downwardly concurrently with 
the heat absorptive material ñow to effect its con' 
version to a lower boiling vaporized hydrocarbon 
fraction, withdrawing only used heat absorptive 
material from the lower section of said partial 
conversion zone and passing it to a conñned heat 
ing zone without intervening admixture with any 
other solid contact mass material, said heat ab 
sorptive material consisting of capsules contain 
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ing a fusible substance capable of releasing latent 
heat at a temperature level below that at which 
excessive conversion of said liquid hydrocarbonv 
fraction to gas and coke would occur and above 
that at which said vaporized hydrocarbon frac 
tion formed in said partial conversion zone will 
condense, heating said heat absorptive material 
in said heating zone to add latent heat thereto 
and passing the heated material into the upper 
section of said partial conversion zone as the only 
solid material supply thereto, controlling the rate 
of heat absorptive material supply to said partial 
conversion zone sufficiently high to supply the 
heat required for the conversion of said liquid 
fraction to said vaporized fraction without the 
heat absorptive material undergoing any substan 
tial change in temperature in passing through 
said partial conversion zone, withdrawing said 
vaporized fraction from the lower section of said 
partial conversion zone separately of said heat 
absorptive material and passing it in the absence 
of said heat absorptive material into contact with 
a substantially compact column of adsorbent 
catalyst moving through a separate conñned con 
version zone to effect conversion of said vaporized 
fraction to lower boiling gasiform, gasoline con 
taining products, said conversion and partial 
conversion zone being maintained isolated from 
each other as regards solid material flow, passing 
spent catalyst from said conversion zone through 
a confined regeneration zone maintained sepa 
rate from said heating zone, contacting said cata 
lyst in said regeneration zone with a combustion 
supporting gas to burn the carbonaceous contami 
nant on said catalyst, withdrawing regenerated 
catalyst from said regeneration zone and return 
ing it to said conversion zone at a temperature, 
suitable for supporting the hydrocarbon conver 
sion therein, effecting the removal in a hot gas 
eous stream of a substantial portion of the heat 
released by contaminant combustion from said 
regeneration zone, and passing said hot gaseous 
stream into contact with the heat absorptive 
material in said heating zone to supply at least 
a portion of the required latent heat thereto. 

9. The method for conversion of high boiling 
liquid hydrocarbons to lower boiling gaseous gas 
oline containing products which comprises: 
maintaining a substantially compact column of 
downwardly moving heat absorptive material in a 
confined partial conversion zone, passing said 
high boiling liquid fraction into contact with said 
column in an upper portion of said partial con 
version zone and passing it downwardly concur 
rently with the heat absorptive material flow to 
effect its conversion to a lower boiling vaporized 
hydrocarbon fraction, withdrawing only u'sed 
heat absorptive material from the lower section 
of said partial conversion zone and passing itïto 
a confined heating zone without intervening ad 
mixture with any other solid contact mass mate 
rial, said heat absorptive material consisting of 
capsules containing a fusible substance capable of 
releasing latent heat at a temperature level be' 
low that at which excessive conversion of said 
liquid hydrocarbon fraction to gas and coke would 
occur and above that at which said vaporized hy 
drocarbon fraction formed in said partial con 
version zone will condense, contacting said heat 
absorptive material in said heating zone with a'. 
heated gas to eiîect a substantial addition of la 
tent heat to said heat absorptive material, pass 
ing the heated material into the upper section o! 
said partial conversion zone as the only solid ma 
terial supply thereto, controlling the rate of heat 
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absorptive material supply to said partial conver 
sion zone suiiiciently high to supply the heat re 
quired for the conversion of said liquid fraction 
to said vaporized fraction without the heat ab 
sorptive material undergoing any substantial 
change in temperature in pasing through said 
partial conversion zone, withdrawing said vapor 
ized fraction from the lower section of said par- » 
tial conversion zone separately of said heat ab 
sorptive material and passing it in the absence of 
said heat absorptive material into contact with a 
substantially compact column of adsorbent cata 
lyst moving through a separate confined conver 
sion zone to effect conversion of said vaporized 
fraction to lower boiling gasiform, gasoline con 
taining products, said conversion and partial con 
version zone being maintained isolated from each 
other as regards solid material flow, passing spent ' 
catalyst from said conversion zone through a con 
ñned regeneration zone maintained separate 
from said heating zone, contacting said catalyst 
with an oxygen containing gas to substantially 
burn oiî said carbonaceous deposit, withdrawing 
regenerated catalyst from said regeneration zone 
and introducing it into the upper section of said 
conversion zone at a temperature suitable for said 
hydrocarbon conversion, passing a suitable heat 
exchange gas in heat exchange relationship with 
said column in said regeneration zone to remove 
at least the major portion of the heat released 
by burning said carbonaceous deposit as increased 
sensible heat in said heat exchange gas and pass 
ing the hot heat exchange gas from said regen 
eration zone to said heating zone as said suitable 
heating gas supplied thereto. 

10. In a continuous cyclic hydrocarbon conver 
sion process wherein a ñnely divided adsorbent 
contact material is passed cyclically through a 
hydrocarbon conversion zone wherein it con 
tacts a vaporized hydrocarbon change to eii'ect 
the conversion thereof to lower boiling gasoline 
containing products and through a contact mate 
rial regeneration zone wherein carbonaceous con 
taminants deposited upon the contact material 
during said hydrocarbon conversion are burned, 
the method for conditioning a high boiling liquid 
fraction to provide therefrom a suitable vapor 
ized hydrocarbon charge for said conversion zone 
which comprises: maintaining a substantially 
compact column of downwardly moving heat ab 
sorptive material within a confined partial con 
version zone, which is maintained out of solid 
material flow communication with said conver 
sion zone, passing a high boiling liquid hydrocar 
bon charge into the upper section of said column 
and passing it downwardly within said column to 
effect its conversion to a lower boiling vaporized 
hydrocarbon fraction with an accompanying 
deposition of a carbonaceous deposit upon said 
heat absorptive material, the entire conversion of 
said liquid fraction to said Vaporized fraction be 
ing conducted in the absence of said adsorbent 
contact material, withdrawing said vaporized 
fraction separately of the heat absorptive mate 
rial from said partial conversion zone and intro 
ducing it to said conversion zone as a vapor phase 
hydrocarbon charge thereto while entirely ex 
cluding said heat absorptive material from said 
conversion zone, withdrawing used heat absorp 
tive material from the lower section of said par 
tial conversion zone and Apassing it to a con 
fined heating zone maintained separate from said 
regeneration zone, passing a combustion support 
ing gas into contact with said heat absorptive ma 
terial in said heating zone to burn said car 
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bonaceous deposit thereon and thereby cause 
said heat absorptive material to absorb latent 
heat, passing the heated heat absorptive material 
in the absence of said adsorbent contact mate 
rial into the upper> section of said partial con 
version zone at a rate controlled to supply by 
said material the heat required for said conver 
sion of said liquid fraction to said lower boiling 
vaporized fraction without any substantial change 
in the temperature of the heat absorptive mate 
rial in passing through said partial conversion 
zone, said heat absorptive material consisting of 
capsules containing a fusible substance capable 
of releasing latent heat at a temperature level 
below that at which excesive conversion of said 
liquid hydrocarbon fraction to gas and coke would 
occur and above that at which said vaporized 
hydrocarbon fraction formed in said partial con 
version zone will condense. 

11. The method of claim 10 further character 
ized in that said fusible substance in said capsules 
is capable of fusing with absorption of latent heat 
and solidifying with the release of latent heat 
within a relatively narrow temperature range 
within the broader range about 800° F. to 1000° F'. 

l2. The method for converting high boiling 
liquid hydrocarbons to lower boiling gasoline con 
taining products comprising, passing a particle 
form catalyst cyclically through a conversion 
zone and through a regeneration zone in each of 
which it ñows downwardly as a substantially 
compact column, passing a heat absorptive vma~ 
terial cyclically through a vaporizing zone and 
a heating zone in each of Which it flows down 
wardly as a substantially compact column of 
gravitating pieces of solid material, said vapor 
izing and heating zones being entirely isolated 
from said conversion and regeneration zones a's 
regards solid material'?low so that the catalyst 
and heat absorptive material streams are main 
tained at all times separate, said heat absorptive 
material consisting of capsules containing a 
fusible substance capable of undergoing fiwion 
with the absorption of latent heat and solidi'ñca 
tion with the release of latent heat over a narrow 
range of fusion temperatures within the broader 
range about '750° F. to 1l00° F., introducing liquid 
hydrocarbon charge into the upper section of said 
vaporizing zone and passing it downwardly within 
said column to effect its transformation to a 
vaporized hydrocarbon fraction, withdrawing said 
vaporized fraction from the lower section of said 
vaporizing zone separately of said heat absorptive 
material, passing said vaporized fraction in the 
absence of said heat absorptive material to and 
through said conversion zone as the >vaporized 
`charge thereto, maintaining the catalyst tem 
perature in said conversion zone at a level which 
will eiTect conversion of said vaporized fraction 
to a gasoline containing product, substantially 
continuously withdrawing heat absorbent mate 
rial fro-m one end of said vaporizing zone sub 
stantially at the desired hydrocarbon transforma 
tion temperature and supplying heated heat ab 
sorbent material in the absence of the adsorbent 
material from said conversion and regeneration 
zones into the opposite end of said vaporizing 
zone at substantially the same temperature as 
that of said heat absorptive material withdrawn 
from said vaporizing zone and at a rate con 
trolled to supply the heat required to eñ‘ect said 
hydrocarbon transformation, heating the heat 
absorptive material withdrawn from said zone in 
a separate heating zone which is separate from 
said regeneration zone and returning the heated 
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hea-t absorptive material to said vaporizing zone 
zas >the .supply thereto, said heat absorptive mate 
Arial'being capsules containing a substance capable 
~of releasing a substantial amount of heat at a 
relatively narrow temperature range which is 
,suitable for effecting <said hydrocarbon trans 
formation. 
13.1n a continuous cyclic hydrocarbon con 

version process wherein a ñnely divided adsorbent 
`catalyst; is passed cyclically through >a hydrocar- _ 
bon‘conversion zone wherein it contacts a vapor 
»izedhydrocarbon charge to effect the conversion 
thereof and through aregeneration zone wherein 
carbonaceous contaminants deposited on said 
catalyst are burned >off by the action of a corn 
`'bustion'supporting gas, the method for preparing 
the >vaporized hydrocarbon charge for said proc 
`,ess which comprises: :passing a heat absorptive 
material as a substantially compact column 
,throug'h'a conñned partial conversion zone main 
tafined'out of the solid flow path of said conver 
:sion zone, 'without substantial drop in its tem 
perature, ̀ said heat absorptive material consist 
«ing of capsules containing a substance capable of 
undergoing fusion with the absorption of latent 
heat and solidiñoation with release of latent 'heat 
.at a narrow range of fusion temperatures within 
the broader range 800° F. to 1000o F., introducing 
a, high boiling liquid .hydrocarbon charge into said 
»column vin an 4upper portion of said Ypartial con- . 
version ,zone and passing it downwardly within 
said :column concurrently >with the heat absorp 
tive :material to effect its conversion entirely in 
.the -absence of said adsorbent catalyst to a lower 
boiling gasiform fraction, withdrawing said gasi 
Iorm :fraction from the lower section of said par 
'tial conversion zone separately of said heat 'ab 
-sorptive material and passing it in the absence 
`of said heat absorptive material 'to .said Conver 

rzone 3as the Icharge thereto, vsubstantially 
continuously lwithdrawing used heat absorptive 
«material from ‘the lower section 'of said partial 
conversion zone 'at a temperature level `within 
`said narrow range of fusion temperatures and 
,suppl-ying heated heat absorptive material into 
:the 'upper >section of said partial conversion zone 
at a‘temperature level within said narrow Arange 
>of .fusion 'temperatures and at a rate controlled 
>to supply the heat required for 1the conversion of 
-said liquid fraction to said 'gasiform fraction, 
passing the used heat absorptive material with 
:o'ut intervening admixture ̀with 'said ̀ catalyst from 
said >partial conversion zone'to a conflnedheating 
~zone maintained "separate "of 'said regeneration 
zone, introducing a suitable fuel gas and a suit- . 
`.able :combustion supporting gas ̀ into 'said .heating 
«zone to 'burn said fuel gas Ain contact with said 
:heat absorptive material Yso as to supply a sub 
sstantial amount of heat to be absorbed as latent 
.heat fof #fusion by said heat absorptive material 
.and passing the heat absorptive material from 
said heating zone ̀ to said partial conversion zone 
.as-only solid material supply thereto. 

<14. The method for conversion of liquid hy 
fdrocarbons which comprises: passing a capsule 
form heat ̀ absorptive material through a closed 
cyclic path 'including a partial conversion zone 
andza. heating zone in each of which zones it flows 
downwardly as asubstantially compact column, 
vsaid heat absorptive material comprising capsules 
'containing a substance capable of undergoing 
îfusion with the adsorption of latent Vheat and 
l‘solidifìcation with .the release of latent heat over 
'a narrow range rof fusion >temperatures within 
:the Ybroader range about '150° F. to l100° F., 
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passing >a kfinely 'divided adsorbent contact ma 
terial through a separate closed cyclic path in 
cluding a hydrocarbon conversion vzone wherein 
-itflows asa substantially compact column while 
:being contacted at suitable reaction temperatures 
vwith I’a vaporized >hydrocarbon charge to eiïect 
hydrocarbon >conversion and including a regener 
ation zone wherein vit flows as a substantially 
-compact column while being contacted with Aa 
suitable oxygen containing gas to burn from the 
contact material carbonaceous material de 
posited thereon in said 'conversion zone, Ymain 
taining the heat absorptive capsules flowing in 
vsaid ñrst named cyclic path at all times separated 
»from the rcontact material flowing Ain said 'second 
named cyclic path, introducing a suitable high 
boiling liquid rhydrocarbon charge into the upper 
.section vof said column and passing it down 
wardly therein to effect cracking conversion 'of 
said 'liquid charge to a lower boiling, vaporized 
.hydrocarbon fraction, said conversion being ac 
-complishedfentirely in the absence of said 'adsor 
bent ‘contact material, withdrawing said vapor 
ized ’fraction from 'the lower section of ‘said 
partial A'conversion zone separately of `the heat 
‘absorptive 'material and passing it into 'said con» 
version zone entirely in the vabsence of said Yheat 
'absorptive material as the vaporized charge to 
'said »conversion’zona supplying heated heat ab~ 
sorptive material at a temperature level within 
said 'narrow range of fusion temperatures into 
the fupper end of said .partial conversion .zone at a 
rate Vcontrolled to supply the heat required "to 
eiîect‘sa'idconversion of the liquid charge to Asaid 
vaporized fraction, 'withdrawing used heat ab 
sorptive lmaterial >from the v'opposite end of :said 
'zone 'still at‘a temperature level within said nar 
row Vrange o'f .fusion temperature passing said 
-used .heat vabsorptive material `to rsaid Vheating 
zone without .intervening vadrnixture with said 
adsorbent :contact material, heating the heat 
absorptive material in'said ̀ heating zone to supply 
fusion heat‘to said'substance'within said ‘capsules 
>and returning the 'heated heat absorptive ma 
terial ̀ to‘said partial ‘conversion zone as the sup 
ply thereto. 
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