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hies,Jr.,B?ton Rouge,La.,Leonard S. Bonnel, 
Westfield,N. J.,and Loulg S. Tregre,B?ton 
Rouge,L&.,assignors,by me?ne &signment,to 
8tandard Catalytie Company,8 eorporation of 
Del@Ware, 

Application January28,1939,8erial No.253248 
(Cl?196—49) ,3Claimg? 

This nvendon relates to the processing of 
petroleum oil and pertains more p8rtlcularly to 
aunitaryprocessforconversionofcruderesidual 
oils into motor fuel of the gasoline type The 
invention is more Speclfically directed to a Com? 
bination process lnvolving the catalytic Conver? 
sion of selected fractions of the crude resldual 
oil,the distillation and preconditioning of the 
oil prior to the catalytic conversion thereof and 
the further treatment of the catalytically con? 
verted products other than the desired distlate 
under conditions suitable for the production of 
a maximum yield of high anti-knock gaSoline. 
One of the ultimate objects of the invention is 

to provide animproved processforthe conversion 
of residual petroleum oils into gasoline of high 
anti-knockqualty? - - 

A further general object of the invention is 
to provide a more economical process for pro 
ducing gasoline from crude residual oll8? - 
Other objects and advantages of the invention 

will become apparent from the more detaled 
description hereinafter in Which reference Wil 
be made to accompanying draWings., 

In the drawings,Fig.1 is a simplified diagram 
matic llustration of &n apparatu8 8ultable for 
carrying the invention into efect,and Eig?2 is 
a cross sectional view of a Cat&lytic converter 
adapted for use in the present invention. 
Referring to the drawings,the reference 

character i@ designBtes 8 Charge line throßgh 
which crude resldual stock may be atroduced 
to the uni,Thls crude residual stock mag be 8 
topped Crude from Which the Original Wirgin 
gaSoline constituents hage been re?aQWed,or i 
may be a reduced Crude haying Kerosene and/or 
gas oil constituents remowed,8s Well 88 ?he 
gasoline. The crude stock introduced through 
line 0 is charged by means of pump to 8 heat? 
ing coil 421ocated in furnace 13,The oil during 
its passage through the heating coil is heated 
to a temperature suficient to vaporize all crack 
able constltuents contained therein? 
ACCordingto One phase of the invention the oll 

passing through the heating coll 12 may be Sub 
jected to mild thermal cracking treatment of a 
nature capable of reducing the vaporizing tem 
perature of the oil to a degree such that the re 
sulting vapors upon passing through a catalytic 
conVersdon chamber hereinafter de8crlbed Wil? be 
at9ptinum temperature to produce anadmum 
yield of gasoline therefrom. Byway of example, 
wlth certaln highly active catalysts such a8 
Synthetic gels containing &lca and alumina,i? 
ls destrable to carry out the catalytic conversion 

under relatively low temperature8,such as,for 
example,from 700° F. to 800° F. to avold over 
Cracking the Wapors and thu8 form exce8sive gaS 
and Coke fn ca8es where such highly active cat 
alysts are employed and the oil treated contalns 
substantlal quantitles of constituents,boing 
above 700° F" to 800° F*,it is desirable to subject 
Such oi to a mid thermal cracking treatment 
to Crack Such high-bolling constituents into con 
stltuents which are vaporizable at a temperature 
below the temperature desired to be maintained 
in the Catalytic converter. 
When mild thermal cfacking is carried out in 

the heating coil 42,the outlet temperature of 
the oil may be,for example of the order of 850° 
F?the ol belng maintained within the coll for 
@ period &dequate to reduce the vaporizing tem 
2erature to the de&ired amount? 
The ol after passing through the heating coil 

20 1? i8 tran8ferred ?hrough line ? provided With a 
reduclng Walve 15 to a 8eparator 18 in Which 
Wap0rs Separate from umVaporized residue. The 
@il pa8dng through the heating coii 12 may be 
8ubjected to pres8ure ranging from atmospheric 

@? o 700 lb8,0r more per square inch? 
,The separatg:46 ia_maintained under coadi 
tions which Wil vaporize al crackable constitu?? 
ents except a he8Wy 8emi-liquid residual product 
h8wing from ? @ 2 A. P?I. gravity for example. 

* 8?eaEADay beintroduced into the bottom of?he 

4@ 

88p&rót0? through line ?? to assist in vapori?ing 
?h2 cl? - 

V&pors lber&ed in?he 8epar&or $ after g@sg 
iag@yer b&?es ?? pg?tioúted in@he upper section 
0f ?e $8?arator for Knocking back entrained 
8olds &nd-iQuids are removed from the top 
?hereof. Reflux oil may be iatroduced into the 
t0p of the 8ep&rator through Mae ?? 
The top temperature of the 8eparator 1?8hould 

be controled so that the sensible heat of the 
overhead products removed therefrom is suffi 
Cient to malntaln the catalytic reaction chambers 
into which they arefed,as later described,under 
optimum temperature conditions to produce the 

* maximum yleld of gasoline with minimum coke 

80 

8nd g88 losses. The optimum temperature will 
depend upon the activity of the catalyst,the de 
gree of conversion desired,andother factors,so 
th&t no specific temperature Will be optimum for 
al conditions of operation 
In moet cases the optimum temperature win 

The degree of vaporization within the sepa 
rator at @ top temperature for the best catalytic? 
cracking condition8 may be controlled by reguat 
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ing the pressure within the separator 1? and/or 
by varytng the amount of steam introduced 
thereln? 
Vapors leaving the separator 1@ pass through 

1ine822 and 23to branch lne824 and 24"1eading · 
to catalytic reaction chambers 25and 25"respec 
tively,Thesereactors maybe of any desired type 
capable of efecting contact between the hydro 
carbon vapors to be cracked and the o?talyst to 
be employed for carrying out the conversion. 
Such catalysts may,for example,be an active or 
activated clay,but preferably a synthetic gel con 
taining slica and alumina. When employing 
highly active catalysts such as specialy prepared 
synthetic gels,it is desirable,when operating on 
heavy crude ols to maintain a relatively1ow tem 
perature of an order of from 700-800°F. to avold 
over-cracklng of the oli,with the consequent for? 
mation of excessive gas and coke. While the ln 
vention is peculiarly adapted to the use of hdghly 
active catalysts,it will be understood that in its 
broader aspects it ls not So restricted,As before… 
polnted out,when highly activecatalysts areem 
ployed ln the treatment of heavy residual stocks, 
it is desdrable to subject the residual stocks t0 
mild thermal cracking treatment to reduce the 
vaporlzing temperature of the oll to the deslred 
catalytlc cracking temperature. 
As shown,the reaction chambers are the in 

termittent type whereln the catalyst is alter 
nately 8ubjected to cracking and regeneratlng 
treatment. It will be understood, however,that 
8 contlnuous type re8ctor may also be employed, 
in which the catalyst elther in powdered or 
molded form or ln form of a slurry is introduced : 
into the vapor stream either concurrently or 
countercurrently,and after contacting thevapors 
forthe desired period is Separated therefrom and 
regenerated lnseparate equipment. 
One form of reactor capable of beingemployed 

in the invention ls illustrated more in detail in 
Fig.2. Both reactors 25 and 25" heretoforemen 
tloned are of the same construction and couse 
quently only one need be described in detai1. For 
convenience,prime numbers will be employed for 
dlstlnguishing the two reactors and the lines 
communicating therewith. 
Referring to F?g,2,the reactor may comprise 

an outer metal shel136 provided with suitable in 
sulation 2T. Within the shell 26,8 plurality of 
catalyst beds 28,29,30 and 31 aresupported on 
grld plates 32,33,34 and 35 respectively,remov 
ablymounted on theoutershell26. Betweenthe 
hdvidual catalyst beds and at the ends of the 
reactorarevaporspaces 36,3T,38,39 and 40. 
Mounted within the reactor longitudinally 

thereof and 8upported by the grld plates are lon 
gitudinal vapor conduits 44,42 and 43. Vapor 
condult 4 provides communication between the 
uppervapor space3$ and the central vapor space 
38. Vapor conduit 42 prowides communication 
between the central vapor space 38 and the bot 
tom vapor space 4@. Vapor condult 43 extends 
between the two lntermediate catalyst beds and 
provide8 communlcation between the upper ln 
termedate vapor space 3T and the lower inter? 
medate vapor space 39. Vapor condults 41,42 
and 43 are provided with valve caps 44,45 and 46 
respectively,which may beralsed and lowered to 
open or close communication between the Warious 
vaporspaces previously described. Walve caps 44 
and 45for condults 41 and 42 are operated by a 
singlevalve stem 4T extending ln axial alignment 
with the condults and projectingthrough8 stuf 
ingbox inthetop of thereaction chamber. Thl8 
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Walvestem maybeoperatedby any8ultable mech 
anlsm such as,for example,a hydraullc cylinder 
4@. Valve cap 4$ for condult 43 ls operated by 
& stmlarwalvestem 4* extendingthrough a blank 
condult ?? ln the upper bed of cataly8t28. Walve 
stem 4@ maybe also operatedby asultable mech 
8nlsm,8uch as a hydraulic cylnder $1. Blank 
condult ?@ is preferably of the same dmensions 
88 the condult 41 and has an enclosure plate 52 
havinga centralopenlng through whichthevalve 
stem 4@ projects,The 1ower bed of catalyst31 is 
lkewise provided with a blank condult $3 of the 
same dimenslons as condult 42. By providing 
blank conduits ?? and 53,each catalyst bed con 
tains thesamevolume of catalyst. 
Leadng from the upper lntermediate vapor 

20ne 3T and the central vaporzone 38 are valved 
pipe8 54 and 55 respectively for the removal and 
introduction of vaporstherefrom. 
The internal ducts are preferably employed 

during regeneration. During the cracking cycle, 
valve caps 44,45and 46areinclosed positionand 
hydrocarbon vapors entering through 1ine 24 or 
24" asthe case may be,are caused topassupward 
through the catalyst beds ln serles and then out 
through duct 60 or 80" as the case may be,Dur 
ing regeneration internal valve caps 44,45and 48 
are preferably in ralsed position,The regenerat 
ing gases entering through valve 1ine 85 are 
9aused to pass through the lndividua1 catalyst 
beds ln paralel and emergethrough valvelne54. 
Forexample,thegasesintroducedthrough1ine55 
dstribute themselves as folows. Aportion of the 
regenerating gas passes downwardly through the 
19wer intermedate bed 30 from whence it passes 
through vapor condult 43 to vapor zone 37 and 
thence out through lne 54. Another portion of 
*he gases so lntroduced pass upwardly through? 
the upper intermedate catalyst bed and emerge 
throughlne ?4. Athlrdportionof theregenerat 
ing gases passes upwardly from a central vapor 
zone ge through vapor conduit 41 to thetop vapor 
20ne 3@ thence downwardy through the upper 
Catalyst bed and out through exit 1ine 54,The 
remalnder of the regeneratinggasespassesdown 
wardly from the central vaporzone 38 to the bot 
tom vapor zdne 40 through condult 42,then up 
wardly through the bottom catalyst bed,then 
through vapor conduit 43 to the outlet Hne 54, 
From the above,itwill benoted thattheregener 
athng gases pass in opposite directions through 
theadjacentbeds. 
The reaction chamber shown is providedwith 

four catalyst beds,It wil be understood,how 
*ver,that_any additional number of catalyst 
beds may be provlded if destred When more 
catalyst beds are employed,addtional internal 
Vapor Condults are prowlded connecting alternate 
VapOr sp8ces aS Drewlously described? - 
Returning now to the treatment of the hydro 

9arboavapors,forpurposes of description,cham 
ber 2? wil be assumed to be on the cracking 
Cycle whle the chamber 25" ls undergoing re 
generation. The cracklng conditions within the 
reaction chambers such as temperature,time of 
C99tactof olvapors with the catalystareprefer 
ably controled to malntaln an average of fron 
30% to 50% conversion into gasolne constiu 
ents during each passage of oll throughout the 
gracking cycle,The temperature and time of 
gontect and other condtions necessaryto obtain 
the desired conversion will depend on the ac 
tivity of the catalyst which in turnwul depend 
on the composition of the catalyst,the overan 
age of the catalyst in cases where the cataiyst 
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gradualy loses activity and the length of the 
Cracking cycle. Inthe latter connectionit should 
be underst00d that activity of the catalyst re 
duces as the cracking process continues due to 
more or less gradual accumulations of car 
bonaceous deposits which must be removed by 
regeneration periodically. 
When employing freshly activated clay of the 

type known as"Super Filtrol" and When operat 
·ing at an average cracking temperature of about 
850° F. with a two hour cracking cycle the time 
of contact may be of the order of from 0.1 t02 
volumes of liquid feed per volume of catalyst to 
obtain about 40% Conversion The Wapors after 
passing upwardly through the reaction chamber 
25 and.in Series through the Separate Catalysts 
beds are withdrawn through line 60 from whence 
they pass through line 61 to the bottom Section 
of a combined separator and fractionatingtower 
62,Entrained Solids or liquids contained in the 
hydrocarbon Wapors Separate from the vapors 
in the bottom Section 63 of the tower 62,The 
entrained products coupled with heavy conden 
Sate amounting,for example,from 1 to 10% of 
the total cracked products,Collects in the bottom 
section 63 of the tower 62 and is withdrawn 
therefrom through line 64 and treated as herein 
after described? 
Uncondensed vapors from the bottom Section 

of the fractionating tower 62 pass upwardly 
through a trap out tray 65 to the intermediate 
fractionating section 66 of the tower 62 wherein 
they are Subjected to fractional condenSation to 
separate a heavy gas oil fraction,This heavier, 
gas oil fraction condensed in the intermediat6 : 
section 66 collects in trap out tray 65 and is 
withdrawn therefrom through line 6T and treat 
ed as hereinafter deSCribed, - 
Vapors remaining uncondenSed in the inter 

mediate Section 66 of the tower 62 paSS upWardly 
through trap Out tray 68 to the upper Section 
69 of the tower 62. The temperature of the top 
Section of the tower 62 is Controlled to Condense 
constituents boiling above the desired motor fuel 
distillate. Condensate formed in the top Section 
69 collects in the trap out tray 68 and is with 
drawn through line T0 and further treated as 
1ater described? - 
Vapors remaining uncondenSed in the frac? 

tionating tower 62 paSs overhead through ine 
T1 to a condenser T2 Wherein the desired distil 
1ate product is Condensed, PrOductS from the 
condenser 72 pass to a receiver T3 wherein the 
1iquid distillate Separates from residual gaSes. 
Residual gasesso separated inthe receiver T3 are 
removed therefrom through line T4 having a 
Valve T4" for regulating the back preSSure On 
the fractionator and Catalytic ConVerter,The 
residual gases withdrawn through line 14 may 
be passed to a Suitable absorption unit not ShoWn 
for removing gas ConstituentS therefrom. 

Distillate collected in the receiver T3 is with 
drawn through line 15 and may be paSSed to a 
suitable storage tank(not Shown)through line 
76. A portion of the distillate So Withdrawn may 
be returned through line T and pump 18 to the 
top of the fractionating tower 62 as reflux there 
for. 
The final distillate product WithdraWn through 70 

1ine 16 may be subjected to any finishing treat? 
ment desired to produce the final market pr0d 
uct. Such finishing treatments may,fOr eX? 
ample,comprise a stabilizing treatment,an acid 

3 
ment,doctor treatment,alkal treatment or any 
combination thereof. - 

When it becomes desirable to regenerate the 
Catalyst in chamber 25the valves in lines 24 and 
60 are closed disconnecting reaction chamber 25 
With the Cracking circuit and valves in lines 24" 
and 61" are opened thus placing reaction cham 
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ber 25° on the cracking stream,Chamber 25"is 
then purged of oil vapors either by the introduc 
tion of steam or by placing the chamber under 
VaCuum. During,this purging operation the 
valve caps 44,45 and 46 on internal ducts 41,42 
and 43 may be opened or closed. 
After the reaction chamber 25 has been freed 

of residual oil vapors,regeneration is begun by 
introducing an oxidizing medium such as air or 
air diluted with inert gassuch as steam or com 
bustion gases. Referring to Figure 1 the regen 
erating gas is introduced through 1ine 80 and 
forced by means of blower 84 through1ine82 and 
COnduit 55 to reaction chamber 25. During the 
regenerating process the internal valve caps 44, 
45 and 46 are open and the regenerating gases 
paSS in parallel through the individual catalyst 
beds as previously described. The spent regen 
erating gases are removed from the chamber 
through lines 54 and 83 and may be discarded. 
If desired,a_portion of these spent gases after 
cooling may be recycled with the fresh oxidizing 
gaStO aSSist in Controlling the regeneration tem 
perature in CaSes Where the catalyst is adversely 
efected by high temperatures. - - 
Returning to the fractionating tower 62,the 

heaVygas oil fraction withdrawn from trap out 
tray 65is passed through line 67 andisforced by 
means of pump 90 to at vaporizing coi1911ocated 
in furnace92? - 

It has been found that cycle oil producedin a 
Catalytic process of the nature before described 
has distinctly diferent characteristics than cycle 
oil produced from the conventional thermal 
Cracking process,It is commonly known,for 
example,that cycle oil from a thermal cracking 
process is more refractory and more difficult to 
Crack with the Same conversion per pass thanthe 
Original Virgingas oil charged to the unit. While 
this is generally true with respect to the Cycle oil 
from the catalytic process,it has been found that 
the Constituents which render said cycle oil more 
refractory or dificult to crack,are more highly 
Concentrated in the lighter fractions of the gas 
oil than is the case with the thermal cracking 
pr0CeSS,Thisisparticularlytrue when operating 
on parafinic stocks or mixed paraffinic and 
naphthenic stocks,such as Mid-Continent crudes. 
When proCeSsing these st0cks in a therma1crack 
ing proceSS,the A. P. I. gr8Vity of the cyclegas 
oil deCreases Consistently as the boiiing point in 
CreaseS. When processing the Same stocks in a 
Catalytic Cracking process,however,the A. P. I. 
gravity remains substantially uniform with in 
creasing boiling point over an extended range, 
thus Showing that the lower boiling fractions of 
the Cycle oil Contain a higher percentage of re 
fractory Constituents thanisthe case with thegas 
oil from the thermal process,This makesit pos 
Sible,by Simple fractionation,to segregate from 
Cycle gas oil resulting from catalytic cracking a 
higher boilingfraction whichis moreamenableto 
cracking treatment than that obtained bysimple 
fractionation of gas oil vapors from a thermal 
cracking process Theamount ofthe heaviergas 
o fragton segregated from the catalytic cycle 
9l ln the trap-out tray 65 of the fractionating 

treatment,clay treatment,hydrofining treat- 75 tower 62forfurther catalytic crackingtreatmen? 
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will depend upon the nature of the stock charged 
to the unit. When processing parafin base olls, 
the heavier fraction collected in tray 65 may 
amount.to as much as 70% of the total Cyclegas 
oil fraction recovered from the prOCess,whereas 
when operating on highly aromatic Ornaphthenic 
crudes,this fraction may not amount to more 
than 30% of the total gas oil produced in the 
process. The particular fraction for individual 
crudesto be collected in the trap-out tray 65 may 
bereadily determined,however,bysimple 1abora 
tory tests employed for determining parafinicity 
or aromaticity of the oil. For example frac 
tionation in the tower 62 may be controlled to 
remove from trap out tray 65 a fraction having 
an aniline point comparable to the aniline point 
of the oil passing to the catalytic cracking cham 
berS25and 25". 
The heavier gas oil fraction duringits paSSage 

through the vaporizing coil 91 is heated to the 
desired vaporizing and reaction temperature, 
The vapors from heating coil91 maypassthrough 
1ine 93 merging with line 23 where they combine 
with vapors removed from the Separator 16,A 
part or all of the Vaporized oil from the heating 
coil 91 may be paSSed through line 95 to the bot 
tom of the Separator 16 to aidin stripping the oil 
therein or a part of the relatively heavy cold gas 
oil from line 67 may be by-passed around the 
vaporizing furnace 92 directly to theseparator 16 
as a quenching medium for the heated products 
from the heater oil coil 12,The above provision 
of 1ines 93,95 and 96 permit a ready control of 
temperature within the Separator 16 to obtain 
maximum vaporization ofthe productsintroduced 
therein,To aSSist in the vaporization,products 
from the heating coil91 are preferablyintroduced 
into the separator at a point below the point of 
introduction of the heavy oil from the coil 12,If 
desired,bafe plates 181 may be provided within 
the Separator between the points of entry of the, 
heavy oil from the coil 12 and the vaporized oil 
from the coi191 to.assist in stripping the heavy 
oil of Vaporizable Constituents. 
In SOme CaSes it may be deSirable to pass a 

portion of the products from the vaporizing coi1 
91 through lines.95 and 91 to a coking unit here 
inafter described to Supply additional heat 
thereto? 
FreSh gas oil may be introduced into the unit 

through line 98 and combined with the heavyoil 
fraction charged to the vaporizing coi191. Such 
fresh gas oil may for example comprise virgingas 
oil Stripped from the crude residuum introduced 
through charge line 10,In certain of its broader ; 
aSpects,the invention Contemplates a process 
operating Solely on gas oil,In Such cases the 
Charge line #0 and heating coil 12 may be omitted 
and all the gas oil charged through 1ine 98 or as 
an alternative a part or all of the fresh gas oil 
Charge may be introduced through charge line 10 
and separately vaporized in heating coil 12. In 
the latter Case,the fresh gas oil passing through 
coil 12 may be heated to a diferent temperature 
than the heavy recycle oil passed through the 
heating coi191, - - 

Returning to the heavy Semi-Solid residue with 
drawn from the Separator 16 through line21,As 
previously Stated,this product is a heavy semi 
Solid material totally unsuited for fuel oil pur 
poSeS,Acc0rding to the present invention,this 
heavy material from 1ine 21 is charged by means 
of pump 101 to a coking coil 102 located in the 
furnace 103. - 

FroductSfrom the heating coil 102pass through 
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1ine 104 to branch 1ines 105 and 1@5"1eadng to 
coking chambers 108 and 198",These chambers 
may be in the form of digestion drums ln which 
the products are permitted to digest until the 
residual materialis converted completely to coke, 

It is preferred,however,to provide the coklng 
Chambers 106 and 106" with suitable contact ma 
terial upon which the coke collects and from 
which it may be periodically removed by oxida 
tion. This contact material may be of catalytic 
nature,such as active or activated clays or syn 
thetic gels of the nature previously describedorit 
may be relatively inert contact material such as 
pumice,Kaolin,fire brick,etc. As shown,these 
coking chambers are of the same construction 
as the Catalytic converters 25 and 25" hereinbe 
fore described,except that productsfromthe cok 
ing coil are introduced into the top of the reac 
tors rather than into the bottom,The products 
from the Coking coil 102,upon being introduced 
int0 the top of the reactor 106or 106" asthe case 
may be,paSs downwardly through the separate 
beds of contact maSs in series,For descriptive 
purposes,it will be assumed that coking is being 
Carried out in Coke chamber 106 while chamber 
106" is undergoing regeneration,Products from 
the Coking pr0cess belng carried out in reaction 
chamber 106 are removed from the bottom there 
of through line 10T from whence they pass 
through ine 108 to the fractionating tower 62 in 
Which they COmbine with vapors from the cata 
1ytic converter25or25". 
The products from the coking chamber will 

nOrmally be in mixed liquid and vaporphase and 
may Contain a Considerable amount of entrained 
SOlidS. TheSe phases may be Separated in the 
bottom of the combined separating and fraction 
ating tower 62,as Shown,or a separateseparator 
may be provided in line 108 for separating vapors 
from liquid and Only the vapors introduced into 
the fractionating tower,In the latter case the 
bottoms from Such Separator may be rejected 
from the System or combined with bottoms from 
the fractionating tower 62 and treated aS 1ater 
deScribed.? 
Product Separated in the bottom section 63 of 

the fractionating tower 62 and withdrawn there 
from through line 64 may be rejected from the 
process through line 109 or may be recycled 
through line f 10 and pump 101 to the coking coi1 
102 whereit is co-mingled with the residue from 
the Separator f6 and coked therewith. Asa fur 
ther alternative a part or all of said residue may 
be paSSed through line 1" and combined with 
fresh Oil in line 10. 
Additional heat for accomplishing the coking 

in the coking chamber may be obtained by intro 
ducing a p0rtion of the Wapors from the vaporiz 
ing coii 91 through lines 95 and 97 as before de 
SCribed. Also in some cases it may be desirable 
to flux the heavy oil passing to the coking coil 
102 with a lighter fraction to reduce coking difi 
Culties in the coil,Such light fraction may for 
example Comprise a portion of the light gas 
oil Collected in trap-out tray 68 of the fraction 
ating tower 62. To this end a part of such light 
gaS Oil withdrawn through line T0 may be passed 
through lines T0" and 110 respectively to theinlet 
Side of coking coil 102, 
When the Contact mass contained in the cok 

ing Chamber 106 becomes contaminated with coke 
So that it is desired to regenerate the same,the 
Valves in lines 105 and f?5" and valves in lines 
10T and 10T are reversed,placing chamber 106" 
on the Coking cycle and disconnecting chamber 
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1ight condensate fraction in admixture with hy 
drogen through an hydrogenating ZOne maln? 
tained under conditions capable of convertlng 
said fraction into motor fuel,and Separating a 
motor fuel fraction from the hydrogenated prod? 
uctS. 

3. A method of processing Crude residual.olls 
containing constituents unvaporizable under 
temperature conditlons optimum for. carrylng 
out catalytic cracking treatment,to form lower 
boiling hydrocarbons in the motor fuel boling 
range,which comprises subjecting Said resldual 
oil to thermal cracking treatment controlled to 
reduce the vaporizing temperature of a Substan 
tial portion of Said residual oil to a point such 
that the resulting vapors can be subjected to 
further Cracking treatment in the presence of 
an active catalyst under conditions optimum for 
the production of a high ratio of motorfuelprod? 
uctsto normallygaseous products,Separating the 
products from said thermal cracking treatment 
into vapors and a heaVy reSidue,paSSing Said 
vapors in contact with an active Solid catalyst 
maintained at a temperature optimum for pro 
duction of a maximum ratio of motor fuel to 
normally gaSeous productS,maintaining Said 
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vapors in contact with said catalyst for a perlod 
suficlent to efect the desired degree of crack 
ing,fractionally separating from the resulting 
cracked products a motor fuel fraction,a light 
condensate fraction consisting princlpally of Con 
stituents boling above the gasoline boilingrange 
containing substantial quantities of constituents 
less amenable to catalytic cracking than the 
Vapors from said first named thermal cracking 
treatment,and a heavier condensate fraction 
having cracking characteristics similar to the 
Vapors from Said first named thermal cracking 
treatment,paSSing the light Condensate fraction 
in admixture with hydrogen through a hydro 
genating zone maintained under hydrogenating 
Conditions capable of Converting the condenSate 

20 

fraction into motor fuel,Separating a motor fuel 
from the resulting hydrogenated products and 
paSSing Said heavier Condensate in contact with 
Said active Solid Catalyst to efect further con 
version thereof,,, 
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