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This invention has to do with the conversion 
of hydrocarbons by vapor phase cracking in the 
presence of a contact mass capable of catalyzing 
Conversion of gas oil to gasoline. It is particu 
larly concerned with the proper preparation of 
charging stocks for such processes. 

Several important characteristics must be 
pOSSessed by such charging stocks. The most im 
portant one, probably, is that they should con 
tain no Substantial amount of material boiling 
above about 700 F. since such material tends to 
lay down coke upon the cracking catalyst far in 
excess of that which is deposited by normal crack 
ing of lower boiling charge constituents. A fur 
ther quality requirement is that the charge be 
free, if possible, from materials already within 
the gasoline boiling range, since such materials, 
in this process, are merely so much inert gas, 
which blanket the effectiveness of a proportionate 
amount of the catalyst without usually giving rise 
to any offsetting benefits. 

For maximum economy of operation it becomes 
necessary to prepare a maximum amount of 
charge from crude. This requirement runs con 
trary in many ways to the properties desired in 
the optimum charge stocks. The presently dis 
closed process is the result of extensive commer 
cial study and experience with previously pro 
posed processes, and is believed to be that one 
most desirable for the usual crudes of mixed base 
or similar types in that it most completely meets 
the requirements of high recovery of charge from 
Crude while maintaining high quality of such 
charge. 
In order to readily understand the process of 

this invention, reference is now made to the draw 
ing attached hereto, the single figure of which 
shows the operation in diagram form. 
In this drawing crude oil is seen entering at 

pipe and the usual distillation operation for 
the removal of straight run gasoline and kero 
sene is indicated by columnar still 2. The re 
duced crude so produced, containing all of the 
gas oil, is forwarded by pump 3 and pipe 4 through 
heater coil 5 and discharged through pipe 6 into 
Vaporizer . Vaporizer 7, which is preferably 
equipped with some form of entrainment sepa 
rator as indicated at 8, and which may even take 
the form of a fairly competent vaporizer-frac 
tionator, serves to deliver through pipe 9, as an 
overhead product, a vapor having no substantial 
portion boiling above about 700 F. and to sepa 
rate therefrom all materials heavier than this de 
sired charge, such heavier materials constituting 
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Overhead vapor from pipe 9 may be passed di 
rectly through pipe li i to a catalytic cracking op 
eration indicated by vessel 2, or these vapors may 
be superheated by passage through coil heater 
3. The choice here depends somewhat upon the 
nature of the crude, some crudes requiring Va 
porizer operation at temperatures too low for 
proper catalytic cracking, but many permitting 
vaporizer operation at temperatures sufficiently 
high for direct passage to the catalytic cracking 
step. 
The catalytic cracking step indicated at 2 may 

be the catalytic cracking process disclosed in the 
Various patents of Eugene Houdly and associates 
or any Similar One Wherein gas oil is converted to 
gasoline in the presence of a contact mass of gen 
erally clay-like character. In case the process 
of Houdry is used, it is to be understood that the 
Single catalyst case shown at i2 is merely in 
dicative, since a commercial process of bed-in 
place type must utilize Several catalyst chambers 
to permit of cutting one from the system for re 
generation at periodic intervals. 
From the catalytic cracking operation the va 

is pors pass to fractionator i4, therein to be sepa 
rated into an overhead product delivered through 
pipe 5 and condenser b to receiver 7 from 
which gas is discharged at. 8 and catalytically 
Cracked gasoline at 9. At a point on the Side of 

30 tower is it is usual to take a Side cut of gas oil, 
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commercially designated as light fuel oil, Which 
is Withdrawn by pipe 2U, cooled in 2 and disposed 
of through 22. brom the bottom of fractionator 
4 there is withdrawn through pipe 23 a recycle 

Stock, constituting all material emergent from 
catalytic cracking heavier than gasolune except 
that material renoved as a Side cut at 2 t). Even 
this removal is optional, Subject to commercial 
demands, and the Whole of the materlal heavier 
than gaSOline may be Withdrawn, 1f desired, 
through 23. The material Withdrawn through 23 
is forced by pump 24 through pipe 25 to join the 
reduced crude fiOWing through coil heater 5. 

Referring now to vaporizer 1, the vaporizer tar 
collected therein and Withdrawn through pipe ?t 
is forced by pump 26 through coil heater 21 and 
there subjected to viscosity breaking conditions 
suitably chosen for the conversion of a maximum 
Of material into a boiling range suitable for the 
catalytic cracking charge With a minimum con 
Version to materials within the gasoline boiling 
range. The transfer line Stream from the opera 
tion is delivered into vaporizer-fractionator 28 
(two separate chambers may be used if desired), 

a vaporizer tar to be withdrawn through pipe 10. 53 wherein all material of boiling point too high for 
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catalytic Cracking charge is collected and re 
moved from the system through pipe 29. From 
the top of 28, there is withdrawn, through pipe 
30, as a vapor, the gasoline and lighter products 
of viscosity breaking to be condensed in 3 and 
passed to receiver 32. Condensates, constituting 
all Wiscosity breaking products heavier than gaSO 
line and boiling. sufficiently low to be suitable for 
catalytic cracking charge are withdrawn through 
pipe 33 and forced by pump 34 to pass through 
pipe 35 and join the reduced crude and recycle 
stock being passed through heater coil 5. 

. This invention has several novel-features. One 
major feature is the use of catalytic cracking re 
cycle stock in the vaporizing of...charge from re 

were not amenable to retreatment in the opera 
tion from which they were derived. It has been 
found that not only may they be so used, but that 
when so used; if they are heated together'...with 
the reduced crude prior to its separation into 
charge-stock and primary tar; that greatly-en 
chanced-ease-and cleanliness of separation'-colid 
- be had. A 'second feature of importance is the 
separation and rejection from the system, without 
passage through the catalyst of thermal cracked 

- gasoline originating from viscosity breaking. A 
third feature is that due to the carrying capability 
of the gas oil from recycle and the gas-oil from 
Wiscosity breaking introduced into the reduced 
crude distillation step as well as the volume of 
such products, that distillation step"can be con 
ducted in a manner suitable for the production 
of desirable charging stock entirely without the . 
formation of thermally cracked products. Fur 
ther since those products are reintroduced at 
temperatures not greatly below their condensa 
tion temperature, the heatload for the distilla 
tion step is not unduly increased by their presence. 
As an example of the operation of this system, 

the following results, as obtained upon a Mid 
Continent crude of about 36-38 A. P.I. gravity 
are cited. Of One hundred barrels of crude origi 
inally charged to the crude stripping step, about-45 
60 barrels of reduced crude were withdrawn and 
passed to the reduced crude distillation step. 
Passing therethrough in company with 40 barrels 
of catalytic recycle "stock and 7' barrels of vis 
cosity breaker gas oil to give a furnace charge of 50 
107 barrels perhundred barrels of crude, and 
heated to a temperature of about 840°F. at 20 
pounds gauge p.S. i. transfer line preSSure, in the 
presence of steam to'the amount of 10% by weight 

30 

of giving better than usual results in catalytic 
cracking. 
I claim: 
1. That method for the conversion of hydro 

5 carbons comprising removing from a crude oil all 
materials lighter than gas oil, heating the re 
duced crude in the presence of a substantial pro 
sportion of added gas oil; and vaporizing to sep 
arate gas Oil vapors suitable for Vaporiphase cata 

10 lytic cracking from heavier material, this dis 
tillation being practiced without conversion of 
charge material to thermally cracked gasoline, 
said added gas oil being present in an amount 
Sufficient to substantially alter the distillation 

15 characteristics of the heater charge, withdrawing 
duced crude. It has generally been the impres 
sion heretofore that catalytic 'recycle' stocks 

the heavier material as vaporizer tar, passing the 
vapors from the vaporizer to and through a cata 
tlytic vapor phaser conversion in the presence of 
a contact mass capable of catalyzing the cracking 

20 of gas oil to gasoline, separating the effluent va 
spors from::catalytic cracking into gasolines and 
imaterials heavier, than: gasoline,: "Withdrawing 

-catalytically cracked gasoline from the system, re 
turning at least a portion of catalytic effluent ma 

2 sterial heavier than gasoline to the freduced crude 
distillation as a portion of the added gas-oil-pres 
ent therein, passing: the vaporizer tar from re 
duced crude distillation to sand through ca:Wis 
scosity breaking operation-operated to Convert. a. 
maximum of tar to gas oil suitable as catalytic 

- cracking stock. While converting a minimum sto. 
therna ally cracked 3 gasoline, i separating "Vis 
breaker effluent into...thernally cracked-gasoline, 
gas oil and vis-breaker tar, withdrawing thermally 

35 cracked gasoline and vis-breaker tar from the 
: system and adding the vis-breaker: gas oil to the 
i reduced crude prior to distillation thereof. 

... 2. That method of preparing a charge stockin 
- vapor form for conversion in the presence of a 

40 - contact mass, which charge stock is substantially 
free from material boiling above about 700°F. and 

- also *-from thermally. cracked gasoline boiling . 
- range material and naturally occurring gasoline 
boiling range material:Which comprises-Subject 
ing a topped crude to heating without thermal 
cracking in the presence of substantial quantities 

' of a recycle" gas oile and a visibreaker gas oil, said 
-added gas-oil being present in an 'amount "suffi 

- cient to substantially alter the distillation char 
racteristics of the heater charge, to form a liquid 
'residue and ther desired vaporous charge stock, 
"subjecting said charge stock while still in vapor 
form to conversion in the presence of a contact 
mass and separating unconverted material from 

on charge to case, there were separated in the 55-'the products of such conversion to form the said 
primary vaporizer'80 barrels of charge for cata 
lytic cracking and 27 barrels of primary tar, each 
per hundred barrels of crude oil. The 80 barrels 
passed to catalytic cracking of the bed-in-place 
Houdry type at a temperature of about 825 F. 
gave rise to 20.0 barrels of catalytically cracked 
gasoline, 6% barrels of gas, coke, and loss, 13% 
barrels of light fuel oil side cut and 40 barrels of 
catalytic recycle stock, all per hundred barrels 
of crude. The 27 barrels passing to viscosity 
breaking at temperatures of 880-920°F, and 
transfer line pressures of around 250 pounds 
gauge p. S. i. gave 7 barrels of gasoline, gas, and 
loss, 7 barrels of viscosity breaker gas oil and 13 

recycle gas oil, subjecting the liquid residue to 
thermal cracking" under conditions- adjusted to 
produce a maximum of cracking to gas-oil and a 
-minimum of cracking to gasoline; separating the 

60 visbreaker gas oil so produced from the products 
of this thermal cracking; and combining the re 
cycle gas-oil, the Wisbreaker-gas oil, and the topped 
crude to form the charge for the first named dis 

'stillation-step. . . . . . . ". . . . . . . . . , ,, . " 

65 - 3. A process for the conversion of hydroearbons 
'to gasoline by vapor phase catalytic-cracking, 
"comprising removing from a crude' oil all mate 
rials lighter than gas oil; adding to said retained 
crude oil which includes the gas oil anamount 

barrels of viscosity breaker tar, all per hundred 70 of gas oil derived from a catalytic cracking proc 
barrels of crude. " . . . . 

From these figures it is quite evident that the 
process is not only highly able to produce in 
creased amounts of more desirable charging stock 

'ess equal to at least 50% by volume of said crude 
gas oil, heating the mixture in the presence of 
steam; separating the mixture into gas-oil vapor 

- suitable for vapor phase catalytic cracking and 
from a given reduced crude, but is also capable 75 heavier material, withdrawing the heavier mate. 
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rial as vaporizer tar, passing the gas oil vapors to 
and through a catalytic vapor phase conversion 
in the presence of a contact mass capable of 
catalyzing the cracking of the gas oil to gasoline, 
Separating the vapors from said catalytic crack 
ing into gasoline and materials heavier than 
gasoline, Withdrawing catalytically cracked gaso 
line from the System, returning at least a portion 
of the material resulting from the catalytic crack 
ing which is heavier than gasoline, to mix with 
incoming reduced crude oil, passing the vaporizer 
tar to and through a viscosity breaking operation 
operated to convert a maximum of tar to gas oil 
While converting a minimum to thermally cracked 
gasoline, separating the results of the viscosity 
breaker process into thermally cracked gasoline, 
viscosity breaker gas oil and viscosity breaker tar, 
withdrawing thermally cracked gasoline and vis 
cosity breaker tar from the system and adding 
the Viscosity breaker gas oil to mix with the re 
duced crude oil. 

4. A process for the conversion of hydrocarbons 
to gasoline by vapor phase catalytic cracking, 
comprising removing from a crude oil all mate 
rials lighter than gas oil, adding to said retained 
crude oil which includes the gas oil, an amount 
of gas oil derived from a catalytic cracking proc 
eSS equal to at least 50% by volume of said crude 
gas oil, and an amount of gas oil derived from a 
Viscosity breaking process equal to at least 5% 
by volume of said crude gas oil, heating the mix 
ture in the presence of steam, separating the mix 
ture into gas oil vapor suitable for vapor phase 
catalytic cracking and heavier material, with 
drawing the heavier material as vaporizer tar, 
passing the gas oil vapors to and through a cata 
lytic vapor phase conversion step in the presence 
of a contact mass capable of catalyzing the crack 
ing of the gas oil to gasoline, separating the 
Vapors from said catalytic cracking into gasoline 
and materials heavier than gasoline, withdrawing 
catalytically cracked gasoline from the system, re 
turning at least a portion of the material result 
ing from the catalytic cracking which is heavier 
than gasoline, to mix with incoming reduced 
Crude oil, passing the vaporizer tar to and through 
a viscosity breaking operation operated to con 
vert a maximum of tar to gas oil while converting 
a minimum to thermally cracked gasoline, sep 
arating the results of the viscosity breaker process 
into thermally cracked gasoline, viscosity breaker 
gas oil and viscosity breaker tar, withdrawing 
thermally cracked gasoline and viscosity breaker 
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tar from the system and adding the viscosity . 
breaker gas oil to mix with the reduced crude oil. 

5. A process for the conversion of hydrocar 
bons to gasoline by vapor phase catalytic crack 
ing, comprising removing from a crude oil all 
materials lighter than gas oil, adding to said re 
tained crude oil which includes the gas oil, an 
amount of gas oil derived from a catalytic crack 
ing process, heating the mixture to a temperature 
in excess of 800 F. but less than 900 F. in the 
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presence of steam, separating the mixture into 
gas oil vapor suitable for vapor phase catalytic 
cracking and heavier material, withdrawing the 
heavier material as vaporizer tar, passing the gas 
oil vapors to and through a catalytic vapor phase 
conversion step at a temperature of about 825 F. 
in the presence of a contact mass capable of 
catalyzing the cracking of the gas oil to gasoline, 
separating the vapors from Said catalytic cracking 
into gasoline and materials heavier than gasoline, 
Withdrawing catalytically cracked gasoline from 
the system, returning at least a portion of the 
material resulting from the catalytic cracking 
which is heavier than gasoline, to mix With in 
coming reduced crude oil, passing the vaporizer 
tar to and through a visCOsity breaking operation 
at a temperature in the range from 880°-928 F. 
operated to convert a maximum of tar to gas oil 
while converting a minimum to thermally cracked 
gasoline, separating the results of the viscosity 
breaker process into thermally cracked gasoline, 
viscosity breaker gas oil and viscosity breaker tar, 
withdrawing thermally cracked gasoline and vis 
cosity breaker tar from the System and adding 
the viscosity breaker gas oil to mix. With the re 
duced crude oil. 

6. A process for the conversion of hydrocarbons 
to gasoline by vapor phase catalytic Cracking, 
comprising removing from a crude oil all mate 
rials lighter than gas oil, adding to said retained 
crude oil which includes the gas oil, an amount 
of gas oil derived from a catalytic cracking proc 
ess equal to at least 50% by Volume of said crude 
gas oil, and an amount of gas oil derived from a 
Wiscosity breaking process equal to at least 5% by 
volume of said crude gas oil, heating the mixture 
to a temperature in excess of 800 F. but less than 
900 F. in the presence of steam, separating the 
mixture into gas oil vapor suitable for vapor phase 
catalytic cracking and heavier material, with 
drawing the heavier material as Vaporizer tar, 
passing the gas oil vapors to and through a cata 
lytic vapor phase conversion step in the presence 
of a contact maSS capable of catalyzing the crack 
ing of the gas oil to gasoline, separating the vapors 
from said catalytic cracking into gasoline and 
materials heavier than gasoline, withdrawing 
catalytically cracked gasoline from the System, re 
turning at least a portion of the material result 
ing from the catalytic cracking which is heavier 
than gasoline, to mix with incoming reduced crude 
oil, passing the vaporizer tar to and through a 
viscosity breaking operation operated to convert 
a maximum of tar to gas oil while converting a 
minimum to thermally cracked gasoline, separat 
ing the results of the viscosity breaker process 
into thermally cracked gasoline, viscosity breaker 
gas oil and viscosity breaker tar, withdrawing 
thermally cracked gasoline and viscosity breaker 
tar from the System and adding the viscosity 
breaker gas oil to mix with the reduced Crude oil. 

GEORGE S. DUNHAM, 


