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This invention relates to a hydrocarbon con 
Version process. In a more specific aspect it re 
lates to a catalytic cracking process for the pro 
duction of motor fuels. In another specific as 
pect it relates to a method of preparing a crack 
ing feed Stock from high boiling point hydro 
carbon oils. 

It is recognized in the art that catalytic crack 
ing processes are more efficient for the production 
of high grade motor fuels than thermal crack 
ing processes. It is also known that high boil 
ing point hydrocarbon oils will yield high grade 
notor fuels by cracking processes. However, the 
catalytic processes are limited by the fact that 
oils boiling above about 800° F. cannot be efi 
ciently cracked catalytically because of the ex 
cessive carbon deposition on the catalyst. The 
use of high boiling point hydrocarbons in a 
catalytic cracking system is further limited by 
the fact that they give excessive carbon deposi 
tion in the preheater tubes, which results in 
Shutting off the flow of oil through the preheater 
after a short period of use. 
I have discovered a method whereby high boil 

ing oils can be converted into a suitable feed 
stock for a catalytic cracking process and where 
in the disadvantages caused by excessive carbon 
deposition are eliminated. 

It is therefore an object of this invention to 
provide an improved hydrocarbon conversion 
proceSS. 

It is another object of this invention to pro 
vide an improved method of preparing feed stocks 
for catalytic cracking processes. 

It is still another object of this invention to 
provide a process for utilizing high boiling point 
hydrocarbons in the production of motor fuels 
Wherein the disadvantages of excessive coke dep 
Osition are minimized. 

Further objects and advantages of this inven 
tion will be apparent to those skilled in the art 
upon reading the accompanying specification, 
drawing and claims. 
The single drawing is an elevational view, 

partly in Section, of a system embodying my 
invention. 

In the drawing, heavy hydrocarbon feed is in 
troduced through line controlled by valve 2 and 
flows into coil 3 of heater 4. The efiuent from 
Said coil flows through line 6 to a chamber 
into which it is emptied through a special dis 
tributing nozzle 8 surrounded by baffle 9 and 
flows downward over a refractory checkerwork . 
A mixture of Steam and air flows through line 
2, controlled by valve 3, into coil 4 of heater 
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2 
4 and, from thence, through line 6 into chamber 
through a distributing ring in a lower por 

tion of Said chamber. Collecting ring 8 is pro 
vided in an upper portion of said chamber for 
collecting gases formed within said chamber, 
from Which Said gaSeS flow through line 9 to 
coil. 2 of preheater 22. The heated gases flow 
from said preheater through line 23 into catalytic 
reactor 24 and the reactants flow from Said re 
actor through line 26 into fractionation zone 27, 
Which may be any Suitable separation system, 
Such as a Series of fractional distillation columns. 
Line 28 controlled by valve 29, line 3 controlled 
by valve 32, and line 33 controlled by valve 34 
are provided for removal of various fractions 
from Said fractionation zone 2. The bottoms 
from Said fractionation zone may he removed 
through line 36 and sent to storage through line 
37 controlled by valve 38 or to preheater 22 
through line 39 controlled by valve is or they 
may be passed through line 42 controlled by 
Valve 43 into line for mixing with the heavy 
hydrocarbon feed stock flowing into heater 4. 
Line 44 controlled by valve 46 is provided for re 
In Oval of bottons from chamber , which bot 
toms may be drawn off to external storage 
through line 4 controlled by valve 8 or may be 
returned to preheater 4 through said line 42. 
Walves 38A and 4A in line E2 are provided for 
regulating and proportioning of the recycle 
streams. Pumps 49 and 5 are provided in line 
42 for pumping the material into the desired 
chamber. 

Operation 
In practicing our invention, a high boiling 

point oil such as a topped crude may be used in 
a catalytic cracking process without running the 
risk of excessive carbon deposition either on the 
catalyst or in the preheater tubes. The crude 
Stock is run through coil 3 of preheater 4 at a 
rate of 50-300 barrels per hour and it is heated 
to a temperature in the range of 500 to 700°F. at 
a pressure of preferably 50 to 100 p.s. i. g. At 
this temperature there is substantially no crack 
ing in the preheater tubes and consequently no 
carbon deposition. The heated Stock is con 
ducted to chamber into which it is emptied 
through a distributor 3 and flows downward 
through said chamber over a checkerwork of re 
fractory material . A mixture of air and 
steam which has been superheated to a temper 
ature of about 900 to 1200° E. in coil of heater 
4, is introduced into a lower portion of chamber 
7 through a distributing ring a disposed below 
the refractory checkerwork and flows upward 
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through said checkerwork in counter-current 
contact with the downward flowing oil. 
We prefer to maintain a pressure of 0 to 50 

p. S. i. g. within said chamber. The preferred 
ratio of air to steam to oil is about 100 pounds 
of steam per 150 cubic feet of air per 42 gallons 
of oil. It will be readily understood by those 
skilled in the art that this ratio may vary con 
siderably in accordance with the vaporization 
and coking characteristics of the specific oil feed 
being vaporized. In general, a steam-to-oil ratio 
from 20 to about 200 pounds of steam per barrel 
of oil is satisfactory. The ratio of air (or oxygen) 
to oil will depend on the carbonization character 
istics of the oil. The amount of air is regulated 
So that at least a substantial part of the carbon 
deposited on checkerwork is burned off. 
A fraction of the charge stock is vaporized in 

mediately by flashing and is removed through col 
lecting ring 8 without undergoing any thermal 

- decomposition. Materials not vaporizable at the 
temperatures existing at the point of influx flow 
downward over the hot refractory checkerwork 
where they are mildly cracked to produce vapor 
izable material. The heat for maintaining the 
temperature inside this chamber is Supplied part 
ly from the preheated gases, and partly by the 
oxidation of a portion of the liquid hydrocarbons 
as they flow downward over the hot refractory 
material and are contacted by the hot, Oxygen 
containing gases. One of the principal advan 
tages of a vaporizer such as this is that the spaces 
between the refractory material are large and 
there is almost no danger of their being blocked 
by coke deposition. The rising oxidizing gases 
Will keep the coke burned off. Another advan 
tage is that the vaporizable materials are re 
moved from the chamber substantially immedi 
ately and there is little thermal cracking above 
that required to produce vaporizable hydrocar 
bons. Moreover, the more difficultly vaporizable 
constituents of the oil are subjected to higher and 
higher temperatures as they flow down Ward Over 
checkerwork ff. Any tarry fraction that is not 
cracked sufficiently to make it vaporizable during 
the single pass through said chamber 7 may be 
removed through line 44 and recycled through 
preheater 4 back to the top of said chamber 7. 
The vapors are collected in the upper portion 

of said chamber 7 by a collecting ring 8 and are 
then sent through coil 2 of heater 22 where they 
are heated to the desired temperature and then 
run into catalytic reactor 24. Bafile 9 shields in 
let nozzle 8 and prevents entrainment of liquid, 
carbon-depositing constituents by upward-flow 
ing vapors and thus minimizes consequent carbon 
deposition in coil. 2 and reactor 24. The reac 
tion products are drawn off to a fractionator 27 
for separation into the desired fractions. The 
amount of carbon deposition in the tubes of pre 
heater 22 and on the catalyst is no greater, and 
is frequently less, than it would be if the original 
charge stock were of boiling range suitable for 
charging into a catalytic reactor without prelimi 
nary treatment. Handling the heavy oil in this 
manner results in a maximum amount of charge 
stock for the catalytic unit with a minimum 
amount of low grade thermal gasoline, which, 
however, is further catalytically cracked an 
thereby improved. 

Catalytic reactor 24 may be of any of the con 
ventional designs known in the art. It may em 
body the fixed-bed, moving-bed, fluid-bed, or 
other known principle of catalytic contacting. 
The catalyst may be any of the numerous suit 
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drawn off as tar bottoms. 
are then heated to 1000 F. and passed through a 
bauxite catalyst at a space velocity of 1.0 liquid 

4. 
ample, it may be granular calcined bauxite, silica 
alumina, Silica-Zirconia, activated clay, etc. 

Eacample: 

A topped crude boiling above 650 F. is charged 
at a rate of 100 barrels per hour into heater 4 
where it is heated to give a coil outlet temperature 
of 700°F. at a pressure of 100 p.s. i. g., and the 
stream is flashed into chamber 1 at a pressure of 
50 p.S. i. g. A mixture of 10,000 pounds per hour 
of steam and 15,000 cubic feet per hour of air is 
charged to Superheater coil 4 where it is heated 
to a temperature of 1150 F. This heated air 
and steam mixture is conducted to the section be 
low the refractory checkerwork and flows upward 
through said checkerwork countercurrent to the 
liquid oil. The temperature in the Zone adjacent 
the entry point of said mixture is 950 F. and the 
temperature of the gases leaving this chamber is 
approximately 800° F. By this method of treat 

: ment approximately 85 per cent of the Original 
charge oil is vaporized and the remainder is 

The total mixed vapors 

volume of oil per volume of catalyst per hour and 
at a pressure of 20 p.s. i. g. for a proceSS period 
of 4 hours. The effluent from the catalyst case 
shows the following composition based on the 85 
per cent of the original oil charge vaporized. 
Dry Gas, weight per cent ---------------- 13.5 
Total C4, volume per cent ---------------- 8.9 
Debutanized 400 F. E. P. gasoline, 
volume per cent ----------------------- 37.2 

Total Conversion, Volume per cent -------- 57.2 
Carbon, Weight per cent ------------------ 3.6 
ASTM Octane rating: 

0 ml. TET ----------------------------- 78.0 
1 ml. TET ----------------------------- 81.0 

Research Octane rating: 
0 ml. TET ----------------------------- 88.5 
1 ml. TET ----------------------------- 93.4 
When the same topped crude is charged to a 

conventional cracking System comprising a pre 
heater operated at 1000 F. followed by a catalyst, 
chamber, carbon deposition in the preheater coil 
and on the catalyst is so great that onstream pe 
riods longer than 1 hour are impossible. 
The above description and example are merely 

illustrative embodiments of the invention, and 
are not limitations to the invention, the true scope 
of which is set forth and defined by the following 
claim.S. 

Having described our invention, We claim: 
1. In a process for the production of motor 

fuel from a high boiling hydrocarbon oil by a 
catalytic cracking process in which the oil is 
first vaporized and then catalytically cracked the 

60 steps as follow: heating said oil to a tempera 
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ture in the range of 500 to 700 F. under a pres 
sure sufficient to maintain it substantially in the 
liquid phase; flashing said oil into the top of 
a vaporizing zone maintained at a temperature 
in the range 700 to 1,000 F. to form vapors and 
an unvaporized portion; immediately withdraw 
ing from said zone and passing said vapo's to 
a catalytic cracking zone and therein cracking 
said vapors to form said motor fuel; allowing 
said unvaporized portion of the oil flashed into 
said vaporizing zone to pass downwardly there 
through over a checkerwork of refractory mate 
rial in contact with a rising current of air and 
steam at a temperature in the range of 900 to 

able cracking catalyst known in the art; for ex- 75 1,000°F, and in a quantity sufficient to oxidize 
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a sufficient portion of said downwardly passing 
oil to provide just sufficient heat at Successive 
points during its downward travel to just Suff 
ciently heat and crack said oil on said checker 
work to cause it to become vaporous, allowing 
said vaporous oil to rise freely through said . 
checkerwork and to join said vapors resulting . 
from the flashing of the oil in said vaporizing 
zone there to be removed immediately with said 
vapors from said zone and to be catalytically 
cracked therewith in said catalytic cracking zone, 
controlling the said oxidation and the other con 
ditions of operation of said vaporizing ZOne Con 
taining said checkerwork to allow any tarry ma 
terial which is formed to accumulate and to be 
withdrawn from the bottom thereof without any 
substantial vaporization or Cracking thereof and 
withdrawing said tarry material from the bottom 
of Said Zone. 

2. An apparatus for the preparation of a cat 
alytic cracking stock from a mixture of high 
boiling point hydrocarbons which comprises a 
preheater having a first coil adapted to heat a 
hydrocarbon feed stock and a second coil adapt 
ed to heat steam-air mixture and a vaporizing 
chamber having an internal checkerwork of re 
fractory material, a gas distributing ring posi 
tioned below said checkerwork in a lower portion 
of said vaporizing chamber, conduit means be 
tween said gas distributing ring and Said Sec 
ond heater coil, a liquid distributor in an upper 
portion of said vaporizing chamber above said 
checkerwork, a conical shield coaxially disposed 
on and around said liquid distributor, conduit 
means between said liquid distributor and said 
first heater coil, a gas Collecting ring disposed 

6 
duit connection with an external source of steari 
air mixture, a liquid distributing means disposed 
above said checkerwork in an upper portion of 
said chamber and having a conduit connection 
with an external source of liquid hydrocarbons, 
a conical shield disposed coaxially on and around 
said liquid distributing means, a gas collecting 
means disposed above said liquid distributing 
means in an upper portion of Said chamber and 
having a conduit connection. With an external 
catalytic Cracking ZOne. 

4. In an apparatus for the catalytic produc 
tion of motor fuel from a charge stock of high 
boiling point hydrocarbons, an improved feed 
stock Vaporize which comprises in combination 
a preheater and a hydrocarbon vaporizer, said 
preheater being adapted to simultaneously heat 
a stream of heavy hydrocarbon feed stock and 
a stream of vaporizing gas, said vaporizer com 
prising a single chamber having an internal re 
fractory checkerwork, a gas distributing means 
disposed below Said checkerwork in a lower por 
tion of Said Vaporizer, conduit means connect 
ing Said distributing means with the vaporizing 
gaS outlet of said preheater, a liquid distributing 
nozzle abOWe Said refractory checkerwork in an 
upper portion of said vaporizer, a conical shield 
Coaxially disposed on Said liquid distributing 
nozzle, conduit means connecting said liquid dis 
tributing nozzle with the hydrocarbon outlet of 
said preheater, a gas collecting means in an up 
per portion of Said vaporizer, conduit means lead 
ing from Said collecting means to the cracking 
ZOe, 
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above said liquid distributing nozzle in an upper 
portion of said chamber and having a conduit 
connection leading to a catalytic cracking Zone, 
and a drain outlet in a lower portion of said 
chamber. 

3. A hydrocarbon vaporizer for preparing a 
catalytic cracking feed Stock from high boiling 
point hydrocarbons which comprises a single 
chamber having an internal checkerwork of re- 45 
fractory material, a gas distributing means dis 
posed below said refractory checkerwork in a 
lower portion of Said chamber and having a cen 
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