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This invenion relates to a process for the con 
version of hydrocarbon oils and pertains more 
particularly to a process for converting hydro 
carbon oils in the presence of a finely-divided 
conversion catalyst. 

it has heretofore been proposed to crack 
hydrocarbon oils to form gasoline and other 
valuable products in the presence of a finely 
divided Cracking catalyst. In accordance with 
this general procedure, the oil to be cracked is 
paSSed through a cracking Zone containing the 
catalyst in finely-divided state. The catalyst 
may be Suspended in the oil and carried through 
the cracking ZOne along with the oil, or the 
Catalyst may be separately introduced and re 
moved independently of the oil. . 
During the Cracking operation substantial 

quantities of combustible deposits are normally 
formed which impair the activity of the catalyst. 
As a result it has been the practice heretofore to 
Withdraw the finely-divided catalytic material 
continuously from the cracking Zone and to re 
generate the material by burning the combusti 
ble deposits therefrom. During the burning of 
the combustible deposits, considerable heat is 
liberated which may be utilized in carrying out 
the cracking operation. In most cases, for 
example, the amount of heat liberated by burn 
ing of the combustible deposits formed during 
the Cracking operation is sufficient to supply the 
heat requirements for the cracking process. In 
Such cases the heat required for the cracking 
process is introduced into the oil by returning the 
hot, regenerated catalyst directly to the oil stream 
While at Substantially the regeneration tempera 
ture and controlling the relative proportions of 
catalyst and oil circulating through the cracking 
and regenerating Zone. 

In Some types of catalytic cracking operations 
the amount of combustible deposits formed dur 
iing the cracking operation may be insufficient to 
Supply the required heat for the operation. Fur 
thermore, in other types of oil conversion proc 
esses, such as, for example, in the reforming of 
inaphtha, particularly in an atmosphere of hy 
drogen, and in the dehydrogenation of hydrocar 
bons, the amount of combustible deposits formed 
during the reaction is insufficient to supply the 
heat requirements of the process. Consequently, 
it is neceSSary in Such operations to add addi 
tional heat from some other source, such as by 
Siiperheating of the oil feed or supplying heat 
directly to the reaction zone either by external 
firing or by internal heating elements. One par 
ticularly suitable method is to stipply fuel to the 
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catalytic material in the regeneration Zone. In 
other words, instead of merely burning off the 
carbonaceous deposits during regeneration, addi 
tional fuel may be added during regeneration so 
aS to Supply the additional heat required. 

However, there are certain disadvantages in 
the procedure last outlined. In the first place, 
the efficiency of the regeneration is reduced by the 
presence of flue gases resulting from the added 
fuel. In the second place, the addition of fuel to 
the regeneration Zoie requires that the catalyst 
pa,SSirag through the regeneration Zone be con 
tinuously. Subjected to an oxidizing atmosphere 
Which may tend to oxidize the catalyst and thus 
carry additional oxygen from the regeneration 
ZOne into the reaction ZOne where it would be 
again reduced at the expense of valuable oil feed. 
For example, when employing a chromium oxide 
containing catalyst, the chromium may become 
Oxidized to a higher Valence during regeneration 
and reduced by the feed or product gases to a 
lower Valence during the reaction period. 
The primary object of the present invention is 

to provide a process in which the heat require 
ments for the operation are supplied by circulat 
ing hot, finely-divided catalytic material but. 
Which will not be subject to the disadvantages 
above mentioned. 
A more Specific object of the invention is to 

provide a process for the conversion of hydrocar 
bom oils in which the heat is supplied by circula 
tion of hot, finely-divided catalyst. 
Other more specific objects will be apparent 

from the more detailed description hereinafter 
in which reference will be made to the accom 
panying drawing which is a diagrammatic illus 
tration of One form of apparatus suitable for 
carrying the invention into effect. 

Referring to the drawing, the reference charac 
ter 0 designates a charge line through which 
the oil to be converted is charged into the system. 
For illustrative purposes, the process Will be de 
Scribed as applied to the reforming of naphthas. 
The heavy naphtha, to be reformed introduced 

through line may be at room temperature or 
it may have been subjected to initial preheating 
and be either in liquid or vapor phase, or a mix 
ture of both. In any event, the oil at the point of 
introduction is at a temperature materially be 
low the desired reforming temperature. The oil 
passing through line 0 intermixes with a hot, 
finely-divided reforming catalyst discharging 
from columni through control valve 2. The 
amount of reforming catalyst added to the oil 
Stream is Sufficient to heat the oil to the reform 
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ing temperature and to supply the required heat 
for the reaction. The amount of catalyst intro 
duced into the oil will depend upon the tempera 
ture of the catalyst, the temperature of the Oil, 
and the reforning temperature desired. 
When operating the reforming treatient at 

temperatures between 950 F. and 1000 F, with 
a catalyst within the column at a temperature 
of 1100° F., the amount of catalyst introduced 
may range from 3 to 30 or more parts of catalyst 
per part of naphtha, depending upon the preheat 
temperature of the oil. 
The catalyst employed may be any type of re 

forming catalyst, such as a mixture of oxides of 
groups III and VI of the periodic System. A par 
ticularly suitable catalyst may comprise, for ex 
ample, a mixture of chronium oxides and alumir)a, 
or molybdenum oxides and alumina. The mixture 
of oil and catalyst passes through transfer line i3 
into a reactor 4. The suspension of oil and cata 
lyst, is preferably introduced into the botton Sec 
tion of the reactor 4 below a perforated grid plate. 
5 and passes upwardly through the grid into the 
main body of the reactor. The reaction chamber 
below the grid plate 5 may be of reduced cross 
section and the space below the grid naay form a 
distributing Zone for distributing the Suspensign 
uniformly over the cross-section of the reaction 
chamber. ihe oil vapors paSSing upWardly 
through the reactor 4 are preferably controlled 
to permit the finely-divided catalytic material to 
Settle into a relatively dense mass which is aai:- 
tained in a highly turbulent, fluidized state by 
the upward passage of the oil vaporS there 
through. To this end, the Velocity of the oil va 
pors passing upWardly through the main Section 
of the reactor 4 may range from 0.5 to 5.0 feet 
per Second, depending upon the size and density 
of the catalyst particles. 
The gaseous reaction products after passing 

through the dense, fluidized maSS of catalytic ma 
terial within the reactor are removed overhead 
through line 6 and may be passed into a cyclone 
separator it or other suitable separating device 
for reinioWall of entrained catalyst powder there 
from. The catalyst particles separated from the 
gas stream in the cyclone separator are re 
turned to the reactor if through line 8. 
The gaseous reaction products after passing 

through the cyclone Separator it may paSS 
through a condenser 9 wherein the norinally liq 
uid constituents are condensed. The products 
from the condenser 9 may then pass to a receiver 
2 in which the uncondensed gases separate froia. 
liquid condensate. Under operating pressures the 
uncondensed gases will contain a relatively high 
concentration of hydrogen together with Some 
methane and ethane or other hydrocarbon gases, 
These gases are preferably recycled to the reaction 
Zone through line 22 and compressor 23, if de 
sired, extraneous hydrogen may be introduced 
into the system through line 24. Recycle gas is 
withdrawn, as desired, through line 28. 
The reforming operation is preferably carried 

out, under Superatmospheric preSSure, Such as of 
the Order of from 0 to 20 atmospheres, and the 
amount of hydrogen or recycle gases admixed 
with the oil may range from 3,000 to 10,000 cubic 
feet per barrel of oil treated. The temperature 
may range from 850 F. to 1100 F. 
The condensate collected in the receiver 2; nay 

be passed through line 25 to a stabilizer or frac 
tionating tower 28 in which the condensate is Sub 
jected to distillation and fractionation top:'oduce 
a product of the desired volatility. Light volatile 
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hydrocarbons not required in the stabilized prod 
uct may be removed overhead from the stabilizer 
26 through line 2 and may be subjected to fur 
ther processing in suitable equipment (inct 
shown). 
The stabilized product may be removed from the 

botton of the Stabilizer through line 23. Suitable 
heating elements such as a heating coil 29 may be 
provided within the stabilizer 26 for Supplying 
the required heat for distillation and fractiona 
tion of the product. While separator : removes 
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most of the finely-divided contact, naterial, a 
Small amount will be carried over into tower 29 
and appear in the bottons leaving through line 
28. This material can be recovered by filtration, 
settling or other known means and returned to the 
System. It is often possible to carry out the Cipei'- 
ation so that the major portion of the products 
leave from points above the botton of the tower 
(e.g. 39) in which case the recovered material is 
concentrated into a relatively Small amount of 
heavy bottoms and can be returned to the reacto' 
aS a Slurry. 
The reactor A is provided with a withdrawal 

conduit 3 for removal of catalytic material there 
from. The conduit, 3 preferably has an extension 
projecting upwardly through the grid plate 3 
into the main body of the reactor. A portion or 
all of the catalyst withdrawn from the reactor i4 
through the withdrawal conduit 3 may be passed 
through column 32 having a control Valve 33 
into a stream of carrier gas introduced through 
line 34 and is carried through line 35 into a heal 
ing chamber 36 which may be constructed Sini 
lar to the reactor 4. The carrier gas into which 
the catalytic material from the reactor a dis 
charges may be an inert gas Such aS spent Com 
bustion gases, steam or the like, or it may be an 
oxidizing gas Such as air, or a fuel gas. TiThe SuS 
pension of carrier gas and catalytic material in 
troduced into the heater 36 passes upwardly 
through the perforated grid into the main body 
of the heater and the passage of the gases through 
the heater is controlled to maintain a dense, fluid 
ized mass of catalytic material therein, as pre 
viously described in connection with the reactor 
4. The catalytic material contained in the heat 

er 35 is heated to a temperature materially above 
the temperature in reactor 4 by the passage of 
the hot gases upwardly therethrough. To this 
end, a fuel gas or liquid may be introduced 
through line 3. The heating gases may comprise 
hot carrier gas introduced through line 34 or spent 
regeneration gases from regenerator 38 herein 
after described, or additional fuel and air may be 
introduced into the heater for heating the cata 
lyst therein. It is preferred, however, to heat the 
catalyst within the heater 36 in a non-oxidizing 
atmosphere So as to prevent the oxidation of the 
catalytic material. The heating gas after passing 
through the heater 36 is removed overhead 
through line 39 to a cyclone separator 48 or other 
suitable separating device for removal of en 
trained catalytic material therefrom. The cata. 
lyst separated from the heating gas in the cyclone 
separator 4 is returned to the heater 36 through 
line 4. Line 4f preferably discharges into the 
heater 36 below the level of catalytic material 
contained therein. 
The heating gas after passing through the 

cyclone separator 40 may be passed through line 
42 to a heat exchanger or cooler 43 which may be 
in the form of a waste heat boiler or an oil pre 
heater in which the temperature of the heating 
gases is materially reduced. The heating gas 
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heating said contact material within said heating 
zone by direct contact with a heating gas to a 
temperature materially above the temperature 
within said conversion Zone, mixing a portion of 
the hot contact material from said heating Zone 
with the oil to be converted having a tempera 
ture materially below the temperature main- . 
tained within said conversion Zone, continuously 
passing the mixture so obtained back to Said con 
version zone, passing another portion of Said 
contact material from said heating Zone through 
a regenerating zone, maintaining an oxidizing 
atmosphere within said regenerating ZOne to re 
move carbonaceous deposits contained thereon, 
and combining regenerated catalyst with the re 
mainder of said catalyst prior to passing the 
Same to Said conVerSiOn ZOne. 

3. A process for the conversion of hydrocarbol 
oils which comprises passing the oil to be con 
verted through a conversion Zone, contacting the 
oil. Within the conversion Zone With a finely-di 
vided contact material, maintaining Said oil in 
contact with said contact material Within Said 
conversion Zone for a period sufficient to obtain a 
substantial conversion thereof, continuously re 
moving contact material from Said conVersion 
zone, passing a portion of the contact material 
so withdrawn through a heating Zone, heating 
said contact material Within Said heating ZOne by 
direct contact with a heating gas to a tempera 
ture materially above the temperature main 
tained Within Said conversion Zone, mixing a por 
tion of the hot contact material from Said heat 
ing zone with the oil to be converted having a 
temperature materially below the temperature 
maintained within said conversion Zone, there 
after passing the mixture So obtained to Said COn 
version Zone, passing the remainder of Said con 
tact material withdrawn from Said conversion 
zone through a regenerating Zone, burning COm 
bustible deposits contained on said contact nate 
rial during passage through Said regenerating 
zone, and combining the regenerated contact 
material. With the remainder of the contact ma 
terial from said heating ZOne prior to passing the 
Sane to the conversion Zone. 

4. A process for the conversion of hydrocarbon 
oils which comprises passing the oil to be con 
verted through a conversion Zone, contacting the 
oil within Said conversion Zone With a finely-di 
vided conversion catalyst, maintaining said oil 
Within Said conversion Zone for a period Sufficient 
to obtain a substantial conversion thereof, con 
tinuously renoving finely-divided contact nate 
rial containing combustible deposits from said 
conversion Zone, passing the contact material so 
Withdrawn through a heating Zone, maintaining 
said finely-divided inaterial during passing 
through said heating Zone in a non-Oxidizing at 
mosphere, heating Said contact material. Within 
Said heating ZOne to a temperature materially 
above the temperature maintained in Said con 
Version Zone, thereafter passing a portion of the 
heated conversion catalyst from said heating 
Zone to said conversion Zone, controlling the 
amount of conversion catalyst circulating 
through said heating and conversion zones to 
maintain said conversion Zone at the desired con 
Version temperature, passing another portion of 
the conversion catalyst from said heating zone 
directly to a regenerating Zone, maintaining said 
COn Wei'Sion Catalyst Within said regenerating Zone 
in an OXidizing atmosphere to burn combustible 
deposits therefrom, and thereafter passing said 
regenerated catalyst to said heating zone. 
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5. A process for the reforming of hydrocarbon 
oils which comprises passing a naphtha, fraction 
through a reforming Zone, contacting Said naph 
tha, within said reforming ZOne With a finely 
divided reforming catalyst, maintaining Said 
naphtha, in contact with said catalyst for a 
period sufficient to obtain substantial reforming 
thereof, continuously removing finely-divided re 
forming catalyst from said reforming Zone, paSS 
ing at least a portion of Said reforming catalyst 
through a heating Zone, maintaining Said re 
forming catalyst during passage through Said 
heating Zone in a non-oxidizing atmosphere, 
heating said reforming catalyst Within Said heat 
ing zone by direct contact with a heating gas to 
a temperature materially above the temperature 
maintained in said reforming ZOne, mixing at 
least a portion of the hot reforming catalyst from 
said heating zone With the naphtha, to be con 
verted having a temperature materially belloW 
the temperature maintained within said reform 
ing zone, thereafter passing the mixture So ob 
tained to said reforning Zone, controlling the 
amount of reforning catalyst circulating 
through said heating and reforning Zones to 
maintain said reforning Zone at the desired re 
forming temperature, paSSing a portion of the 
reforming catalyst Withdrawn from Said conver 
SiOn Zone through a regenerating ZOne, Subject 
ing said catalyst during passage through said re 
generating Zone to an oxidizing atmosphere to 
renowe carbonaceous deposits formed thereon 
during the reforning process, and thereafter 
returning the regenerated catalyst to the reform 
ing Zone. 

6. A proceSS foi” the con VerSion of hydrocar 
born oils which comprises passing the oil in va 
por form upWardly through a conversion cham 
ber, contacting the vapors during passage 
through said conversion chamber with a finely 
divided contact material, controlling the velocity 
of the VaporS passing upWardly through said 
COnVersion Chamber to maintain Said finely-di 
Vided contact material in a relatively dense, 
fluidized, turbulent state, maintaining said oil 
Vapors in Contact With Said contact material for 
a period sufficient to obtain a substantial con 
Version thereof, thereafter separating conver 
SiOn, productS frOn the finely-diiVided contact 
material, continuously removing said contact 
material from the conversion chamber, passing 
at least a portion of the conversion catalyst so 
removed through a heating zone, heating said 
contact material during passage through said 
heating Zone by direct contact with a heating gas 
to a temperature materially above the temper 
ature maintained in Said conversion chamber, 
mixing a portion of the hot contact material 
from Said heating Zone with the oil to be con 
Verted having a temperature materially below 
the temperature maintained Within said con 
Version chamber, thereafter passing the mixture 
So obtained to said conversion chamber, con 
trolling the amount of contact material circu 
lating through said heating zone and said con 
Version chamber to maintain said conversion 
chamber at the desired conversion temperature, 
regenerating a portion of the contact material 
removed from Said conversion chamber, and 
thereafter returning the regenerated contact 
material to the conversion chamber. 

7. A process for the conversion of hydrocarbon 
oils which comprises passing the oil to be con 
Verted through a conversion zone, contacting the 
oil during passage through said conversion zone 
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with a finely-divided contact material, maintain 
ing the oil in contact with said contact material 
for a period sufficient to obtain a Substantial 
conversion thereof, continugusly removing con 
tact material from said conversion zone, passing 
at least a portion of the contact material so 
removed through a heating Zone, passing a heat 
ing gas upwardly through said heating Zone in 
direct contact with said finely-divided contact 
material, controlling the velocity of the heating 
gas passing upwardly through said heating ZOne 
to maintain Said contact material in a dense, 
turbulent condition, heating said contact ma-. 
terial within said heating Zone by contact With 
said heating gas to a temperature materially 
above the temperature within said conversion 
zone, mixing at least a portion of the hot, con 
tact material from said heating ZOne With the oil 
to be converted having a temperature materially 
below the temperature maintained within said 
ConVersion zone, thereafter returning the Inix 
ture so obtained to said conversion zone, control 
ling the amount of contact material circulating 
through said conversion zone and said heating 
Zone to maintain Said conversion Zone at the de 
sired temperature, regenerating a portion of the 
contact materia remoVed from Said conversion 
Zone in a regenerating Zone separate and inde 
pendent from said heating zone, and thereafter 
returning the regenerated contact material to 
the conversion Zone. 

8. A process for the conversion of hydrocarbon 
oils which comprises passing the oil to be con 
verted through a conversion zone, contacting the 
oil within said conversion zone with a finely-di 
Vided conversion catalyst, maintaining the oil in 
contact With Said conversion catalyst for a period 
Sufficient to obtain a substantial conversion 
thereof, continuously renoying conversion cata 
lyst from Said Conversion zone, passing at least 
a, portion of the contact materia so remoyed 
through a heating zone, heating said conversion 
catalyst during p2.SSage through said heating 
Zone by direct contact with a heating gas to a 
temperature materially above the temperature : 
imaintained in said conversion zone, mixing a 
portion of the hot conversion catalyst from said 
heating zone with the oil to be converted hav 
ing a temperature materially below the tem 
perature maintained within said conversion zone, ; 
thereafter returning the mixture so obtained to 
Said conversion Zone, controlling the amount of 
conversion catalyst circulating through said 
heating and conversion zones to maintain said 
Conversion 2 One at the desired conversion ten 
perature, passing a portion of the conversion 
Catalyst removed froin said conversion Zone to a 
regenerating zone, passing an oxidizing gas up 
Wardly through said regenerating zone in direct 
cOntact With said finely-diiVided conversion cata 
lyst, Controlling the velocity of the oxidizing gas 
paSSing upwardly through Said regenerating Zone 
to maintain a relatively dense, fluidized, turbu 
lent imaSS of conversion catalyst within said re 
generating zone, and returning regenerated con 
Version catalyst to the conversion Zone. 

9. A process for the conversion of hydrocar 
bon oils which comprises passing the oil to be 
converted upwardly through a conversion zone 
containing a body of finely-divided conversion 
catalyst, controlling the velocity of the oil vapors 
passing upwardly through said conversion zone 
to maintain said finely-divided conversion cata 
lyst in a dense, fluidized, turbulent condition, 
maintaining Said oil vapors in contact with said 
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conversion catalyst Within said conversion Zone 
for a period Suficient to obtain a substantial con 
Version thereof, continuously remoWing con Ver 
Sion catalyst from said conversion zone, passing 
at least a portion of the conversion catalyst re 
InOWed from Said conversion zone to a heating 
Zone, paSSing a non-oxidizing and heating gas 
upwardly through said heating zone in direct 
COntact with the finely-divided conversion cata 
lyst contained therein, controlling the velocity 
of the heating gas passing upwardly through the 
neating Zone to maintain Said conversion º cata 
lyst in a dense, turbulent, fluidized condition 
therein, heating the conversion catalyst within 
Said heating Zone by contact with said heating 
gas to a temperature materially above the tem 
perature Within said conversion Zone, mixing at 
least a portion of the hot conversion catalyst 
from Said heating Zone With the oil to be con 
Verted having a temperature materially below 
the temperature maintained Within Said con 
version zone, thereafter returning the mixture 
So obtained to said conversion zone, controlling 
the amount of conversion catalyst circulating 
through Said heating Zone and conversion zone 
to maintain said conversion zone at the desired 
conversion temperature, regenerating a portion 
of the conversion catalyst removed from said 
conversion zone in a regenerating Zone separate 
and independent from said heating zone and re 
turning the regenerated conversion catalyst to 
the conVersion Zone. 

10. A process for the conversion of hydrocar 
bon oils which conprises passing the oil to be 
converted in vapor form upwardly through a con 
version Zone containing a body of finely-divided 
conversion catalyst, controlling the velocity of 
the oil Vapors passing upwardly through said 
conVersion zone to maintain Said conversion cat 
alyst in a relatively dense, turbulent condition, 
maintaining said oil Wapors in contact with said 
conversion catalyst for a period sufficient to ob 
tain Substantial conversion thereof, continuously 
removing the conversion catalyst from the con 
Version zone, passing at least a portion of the 
Conversion catalyst removed from said conver 
Sion zone through a heating Zone, heating said 
catalyst during passage through said heating 
Zone by direct contact with a heating gas to a 
temperature materially above the temperature 
in Said conversion zone, mixing a portion of the 
hot conversion catalyst from said heating zone 
With the oil to be converted having a tempera. 
ture materially below the temperature main 
tained Within Said conversion zone, thereafter 
returning the mixture so obtained to the conver 
Sion Zone, controlling the amount of conversion 
catalyst circulating through said heating Zone 
and Said conversion Zone to maintain said con 
version Zone at the desired temperature, passing 
a portion of the catalyst removed from said con 
Version Zone to a regenerating zone separate and 
independent from said heating zone, passing an 
Oxidizing gas upwardly through said regenerat 
ing Zone in direct contact with said conversion 
catalyst contained therein, controlling the ve 
locity of the Oxidizing gas passing upwardly 
through said regenerating zone to maintain a 
dense, turbulent mass of conversion catalyst 
Within Said regenerating zone, and thereafter 
paSSing regenerated conversion catalyst from 
Said regenerating Zone to the conversion Zone. 

11. A process for the conversion of hydrocar 
bon oils which comprises passing the oil to be 
converted through a conversion zone containing 



2,407,371. 
11. 

a mass of finely-divided conversion catalyst, 
maintaining the oil in contact with said conver 
sion catalyst within the conversion Zone for a 
period sufficient to obtain a substantial conver 
sion thereof, continuously removing conversion 
catalyst from said conversion Zone, passing at 
least a portion of the conversion catalyst so re 
moved through a heating zone, passing a heat 
ing gas upwardly through said heating Zone in 
direct contact with the conversion catalyst conº 
tained therein, controlling the Velocity of the 
heating gas passing upwardly through the heat 
ing zone to maintain a dense, turbulent mass of 
conversion catalyst within said heating Zone, 
heating said conversion catalyst within the heat 
ing zone by contact with said heating gas to a 
temperature materially above the temperature 
within said conversion zone, mixing at least a 
portion of the hot conversion catalyst from Said 
heating zone with the oil to be converted having 
a temperature materially below the temperature 
maintained within said conversion Zone, there 
after returning the mixture so obtained to the 
conversion zone, passing a portion of the conver 
sion catalyst removed from said conversion Zone 
to a regenerating Zone, passing an OXidizing gas 
upWardly through said regenerating ZOne in di 
rect contact With the conversion catalyst con 
tained therein, regulating the velocity of the re 
generating gas passing upWardly through Said 
regenerating zone to maintain a dense, turbul 
lent mass of conversion catalyst therein, and 
returning regenerated conversion catalyst from 
Said regenerating Zone to Said con Version Zone. 

12. A process for cracking hydrocarbon oils 
which comprises passing the oil to be cracked 
through a cracking Zone in direct contact with 
finely-divided cracking catalyst contained there 
in, maintaining the oil in contact with said 
cracking catalyst within said cracking Zone for 
a period Sufficient to obtain a Substantial crack 
ing thereof, continuously removing finely-divided 
cracking catalyst containing carbonaceous de 
posits from Said cracking Zone, passing at least a 
portion of the cracking catalyst renoved from 
Said cracking zone to a heating Zone, heating the 
cracking catalyst during passage through said 
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heating zone by direct contact with a heating gas 
to a temperature materially above the tempera 
ture maintained in said cracking Zone, mixing 
a portion of the hot cracking catalyst from said 
heating zone with the oil to be converted having 
a temperature materially below the temperature 
maintained within said cracking Zone, thereafter 
returning the mixture so obtained to said crack 
ing zone, controlling the amount of cracking cat 
alyst circulating through said cracking and heat 
ing zones to maintain said cracking Zone at the 
desired cracking temperature, passing a portion 
of the catalyst removed from the cracking Zone 
through a regenerating zone separate and in 
dependent from said heating Zone, Subjecting 
said catalyst within said regenerating Zone to 
an oxidizing atmosphere to burn carbonaceous 
deposits contained thereon and thereafter re 
turning the regenerated catalyst to the cracking 
ZOle. 

13. A process for reforming hydrocarbon oils 
which comprises passing a naphtha, fraction 
through a reforming Zone, contacting Said 
naphtha, within said reforming Zone With a fine 
ly-divided reforning catalyst, maintaining Said 
naphtha, in contact with said catalyst Within said 
reforming ZOne for a period Sufficient to obtain 
a substantial reforming thereof, continuously 
removing finely-divided reforning catalyst from 
said reforming Zone, passing reforning catalyst 
so removed through a substantially non-oxidiz 
ing heating Zone, heating said reforning catalyst 
during passage through said heating zone ex 
clusively by direct contact with an inert heating 
gas to a temperature materially above the tem 
perature maintained in the reforming Zone, mix- . 
ing a portion of the hot reforming catalyst from 
said heating Zone with the naphtha, to be re 
formed having a temperature materially below 
the temperature maintained within said re 
forming Zone, thereafter returning the mixture 
So obtained to said reforming zone, and control 
ling the amount of reforming catalyst circulat 
ing through said heating and reforming zones to 
maintain said reforming Zone at the desired re 
forming temperature. 
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