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2,362,270 

WISCOSTY REDUCNG 
Charles E. Hemminger, Westfield, N.J., assignor 
to Standard Oil Development Company, a cor 
poration of Delaware 

Original application November 1, 1940, Serial No. 
363,866. Divided and this application May 20, 
1942, Serial No. 443,709 

(C. 196-55) 6 Claims. 

The present application is a division of my co 
pending application, Serial Number 363,866 filed 
November 1, 1940. 
The present invention relates to improvements 

in the art of treating heavy hydrocarbon oils 
thermally for the purpose of converting them into 
relatively lower boiling range hydrocarbons. For 
example, the present invention includes processes 
such as the viscosity reducing of reduced crude 
petroleum oils to produce gas oil which may be 
cracked either thermally or catalytically in order 
to produce gasoline. 
My present process involves the viscosity re 

ducing of a relatively high boiling range hydro 
carbon in the presence of heated coke to form a 
gas oil which may find use as a charging Stock 
in a cracking operation. Generally speaking at 
first, my process involves heating a reduced crude 
petroleum oil (i. e., a residuum remaining after 
distilling from the crude oil, the constituents 
boiling up to say 850 F.) and discharging it into 
a reaction vessel in the form of a spray where it 
contacts a solid granulated material having a 
size of 50 to 400 mesh, with 100 to 200 mesh pre 
ferred, such material being for example, petro 
leum coke, which granulated material is heated 
to a temperature of about 900-1200°F. 
The main object of my invention is to produce 

gas oil, together with some gasoline and perma 
nent gas from a reduced petroleum crude oil, by 
heating the reduced crude petroleum oil to high 
temperatures and thereafter spraying it into an 
environment containing granulated or ground 
heated Coke. 
Another object of my present invention is to 

reduce the viscosity of a crude petroleum oil in . 
the presence of added heated petroleum coke 
in a reaction, to withdraw the coke and products 
from the said zone, remove the coke from the oil 
products, to disperse the coke in steam, to cause 
combustion of the volatile material adsorbed by 
the coke during its contact with the relatively 
heavy hydrocarbon oil in the viscosity reducing 
zone by means of an oxidizing gas and to re 
turn the coke to the viscosity reducing zone. 
The figure represents diagrammatically, a com 
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bination of apparatus elements in which my in 
vention may be carried into practical effect. 

Referring in detail to the drawing, a reduced 
crude, such as an east Texas residuum from 
which 75% of the original crude has been re 
moved by distillation, is discharged into the sys 
ten through line , the reduced crude being pref 
erably heated to a temperature of 850-950 F. 
on line the heated oil is discharged into a 

50 

manifold 4 disposed in reaction vessel 5. The 
manifold 4 contains a plurality of nozzles 7 
through which the heated oil is discharged into 
the interior of vessel 5 in the form of a spray. 
There is also present in reaction vessel 5 a quan 
tity of coke C, as will more fully appear here 
after, the said coke having a temperature of 
about 900-1200' F. Steam is introduced into 
reactor 5 through line 2. The linear velocity of 
the oil vapors above the point of oil introduction 
is from .1 to 4 ft. per second, with 1 to 2 ft. per 
Second preferred. The amount of coke intro 
duced in the vessel should be from 0.5 to 5 times 
the Weight of oil with 1:1 ratio preferred. The 
heated oil remains resident in reaction vessel 5 
for a period of from 5-60 seconds, whereupon the 
said oil undergoes distillation and chemical re 
action to form 5-20% gasoline, 6-12% by weight 
of coke, 2-5% of gas, and the remainder gas oil, 
the foregoing percentages being based on the 
original charging stock. The vapors produced 
as a result of the viscosity reducing operation are 
withdrawn from reaction vessel 5 through con 
duit 8 and are discharged into cyclone separator 
0 in which cyclone separator the coke both 
formed and added is separated from the vapors 
and thereafter withdrawn through conduit 2. 
The vapors, on the other hand, are withdrawn 
from cyclone separator 10 through line 4, and 
these vapors may be fractionated to produce a 
gas oil, together With gasoline and normally gas 
eous hydrocarbons in equipment not shown. The 
coke in line f2 is discharged into an elutriator 
5 and therein dispersed in a gas, such as steam, 

fille gas, CO2 etc. introduced into said elutriator 
through line 6. The velocity of the gas passing 
through 5 is such as to permit heavier or larger 
particles thereof to settle out and be withdrawn 
from elutriator 5 through line 20, while the 
steam or other gas carrying the coke dispersed 
therein, is discharged into line 22 and thereafter 
discharged into vessel 24 through line 23. In 
vessel 24 the coke containing volatile materials, 
Such as liquid or gaseous adsorbed hydrocarbons, 
is subjected to the influence of active combus 
tion. In one modification air is discharged from 
line 30 into line 23 and thereafter forced into 
vessel 24 where the coke is at a temperature of 
from about 900-1200' F. and the air at about 
atmospheric temperature, combustion of ad 
Sorbed hydrocarbons, such as gas oil, tar, and 
the like, is caused in vessel 24. Excess heat may 
be removed by cooling tubes 26. It is preferred 
that the velocity of the suspension in vessel 24 
be less than 4 ft. per second, say 3 ft, per sec 
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ond, although higher velocities may be used. 
The gaseous products of combustion pass up 
Wardly through vessel 24 toward the outlet at 
the top thereof, and thereafter are withdrawn 
from the vessel 24 through line 32. These val 
pors containing coke dispersed therein are dis 
charged into cyclone separator 40 where the Coke 
is separated from the gases and thereafter dis 
charged through lines 45 and 48 into a disper 
sion chamber 60. The line 45 is a standpipe and 
in order to fluidize the catalyst flowing there 
through, a gas is discharged into 45 through taps 
48. This gas may be steam, a normally gaseous 
hydrocarbon, fue gas, or any material which will 
serve to impart to he coke in line 4 flow chair 
acteristics resembling a liquid. The Coke in 
vesse O is dispersed by means of steam or some 
other gas introduced in dispersion chamber 6 
through line 69 and thereafter the suspension is 
forced through line into reaction vessel 5. 

Referring to cyclone separator 40 in which, as 
indicated, the buried Ox revivified coke hateria 
is separated from the gases, the fue gas separated 
ifrom the Coke is withdrawn from the systern 
through line 89. If desired, cyclone separators 
6 and E may ce Suppermented by additional 

cyclone separators in Order to remove more core 
pletely the coke for the hydrocarbon vapors 
or the products of combustion. 
As an alternate, instead of coke other powdered 

materials, such as plantice, silica, alumina, etc., 
may be used, or an active catalyst such as "Super 
filtrol' may be employed. The latter is desirable 
from the viewpoint that it gives a gasoline of 
high octane number, but the coke formation is 
high. When using raaterial other than coke, the 
said material is not removed through line 20, 
and almost all the coke formed is burnt in vessel 
24, the excess heat Over that used in the system 
being removed by a heat transfer medium and/or 
feed oil in tubes. 26. 
To recapitulate, my invention comprises a . 

method of viscosity reducing a hydrocarbon oil 
by Spraying oil continuously into a reaction zone 
containing finely powdered material, such as 
ground Coke, and thereafter separating the re 
action vapors from the catalyst, regenerating the 
coke or the like and returning it to the onstream 
operation. 

Moreover, the invention is not limited to petro 
leum residuurns out (nay also be used to cara 
bonize pitches of treat other hydrocarbon matea 
rials. 

it is pointed Oli, that the hot gases issuing 
from pipe 39 may be used to preheat the oil fed 
to the System through line . 

What I claim is: - - 
1. The method of reducing the viscosity of a 

petroleum residuum oil which comprises heating 
the Said of to a temperature of from about 850 

5 F-950 F., spraying said oil into a viscosity re 
ducing zone containing powdered coke in sus 
pension, permitting the suspension of coke and 
oil vapors to flow concurrently upward in the 
reaction Zone, withdrawing the suspended coke 

10 and oil vapors from said reaction zone separating 
the powdered coke from the gases and vapors 
which are formed in and added to the said zone, 
Suspending the powdered coke in an inert gas, 
Conducting the suspension to a regeneration zone 

5 where adsorbed hydrocarbons contained in the 
coks are burned, separating the regeneration 
gases from the powdered coke and returning the 
powdered coke in heated condition to the first 
named Zone for further use in the process. 

20 2. The process get forth in claim , in which , 
portion of the coreig continuously removed frogs, 
the Systera. 

8. The method get forth in claim in which 0 
percent to 30 per cent, by volume of steam is press 

g5 ent in the first-igned zone. 
4. The method ast forth in claim. 1, in whica 

the particle size of the coke is less than 50 nega 
5. The method of converting heavy petroleta 

oil residues into sustantial quantities of oil boi: 
30 ing substantially Within the gasoline and gas Og 

range, which comprises heating the said heavy 
oil to a teroperature substantially within the 
range of about 850-950 F. and injecting it into 
8, conversion zone, simultaneously and separately 

85 injecting a suspension of heated powdered coke 
into said conversion zone, permitting the coke 
and the oil to remain within said zone for a sug 
ficient period of time to effect the desired cone 
version, withdrawing the reaction products sub 

40 stantially in vapor form from said conversion 
2One, together with added coke and formed cogG 
suspended therein, separating the coke for 
the vapors, suspending the separated coke in a 
regeneration gas containing free oxygen, dise 

: 45 charging the last-named suspension into a re 
generation Zone where it is subjected to ten 
peratures sufficiently high to cause combustion of 
hydrocarbons adsorbed by the coke, separating 
the regenerated coke from the regeneration gases, 

50 resuspending the regenerated coke in a gasiforn 
Substance and recycling it to the conversion zone 
substantially uncooled. 

6. The method set forth in claira 5 in which 
the charging oil is fed to the conversion one in 

S5 at least partial liquid phase. 
CHARESE. EMMINGER 


