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This invention relates to a high temperature process of 
cracking hydrocarbons to produce coke. The invention 
relates to a ?uid coking process for cracking hydrocar 
bons to produce coke and hydrogen wherein the pro 
duction of soot-like material is substantially reduced. 
This invention speci?cally relates to a high temperature 
coking process for cracking hydrocarbon feeds wherein 
the hydrocarbon feed is injected into a ?uid bed of hot 
coke particles and cracked to produce hydrogen and to 
deposit coke on the ?uidized coke particles and wherein 
soot-like material production is reduced and the reaction 
is made selective to high quality coke product. More 
particularly, in accordance with the present invention, the 
hydrocarbon feed is injected into a ?uidized bed of coke, 
said coke being at a temperature of between 1800 to 
3000° F. at a sufficient rate to maintain the average 
super?cial linear gas velocity of the gaseous products at 
between about 0.1 to 0.7 ft./sec. The feed is cracked to 
produce hydrogen which comprises the ?uidizing gas and 
to deposit coke on the hot coke particles. 

During the high temperature ?uid coking process of 
cracking hydrocarbons to produce high quality coke, a 
poor quality thermal black soot-like material is produced 
in addition to coke. The soot-like material can com 
prise up to 25 to 75% by weight of the carbon produced. 
This material is too large for use as thermal black and 
is too poor in quality to be used in the manufacture of 
coke electrodes for the aluminum industry. In addition, 
the soot-like material is frequently entrained in the ?uid 
izing gas and results in overhead plugging limiting opera 
tion of the coking equipment to short periods of time. 
The production of soot-like material decreases product 
coke yield. Also, it is difficult to recover the soot-like 
material in normal gas solids separating devices such as 
cyclones and much of the soot is released to the at 
mosphere causing polution. The problem of soot manu 
facture is unique to high temperature cracking reaction 
carried out at temperatures of 1800 to 3000° F. Hereto 
fore, it has been a practice to ?uidize ?uid coke beds at 
gas velocities of about 1 to 3 ft./ sec. in a low temperature 
?uid coking process carried out at 900 to 1400" F. 
Under these conditions there was no soot production. 
However, if ?uidization was carried out at these rates 
in the high temperature process, the soot make would be 
substantial at temperatures above 1800° F. and the proc 
ess would be uneconomical due to low coke production. 

Applicants unexpectedly found that the production of 
soot-like material is the result of gas phase cracking at 
temperatures above 1800° P. which occurs in the dilute 
(or disperse) phase above the ?uid bed and in the void 
volume of the dense phase ?uid bed, that is, in the gas 
bubbles in the ?uid bed. These bubbles are formed from 
the ?uidizing gas and are directly related, that is, the 
bubble size to the average ?uidizing gas velocity through 
the bed. Applicants also found that the reaction from 
which soot is produced, which occurs in the ?uid bed, 
is dependent upon the average super?cial linear gas veloc 
ity through the bed and the reaction temperature. The 
amount of soot produced at a speci?ed average gas veloc 
ity will vary somewhat with the temperature and the 
amount of soot produced at a speci?ed temperature will 
vary somewhat with the average gas velocity. 
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In accordance with the present invention, high quality 

high temperature hard coke product of relatively large 
particle size is obtained and hydrogen recovered as a by 
product under conditions whereby the amount of soot 
produced from the cracking reaction is substantially re 
duced. The high temperature ?uid coking process of the 
present invention can be carried out in a suitable coking 
reactor used in conjunction with a transfer line burner 
which provides the heat to the coking step by burning fuel 
in the burner which heats the coke, which coke is circu 
lated back to the reactor. Electrode resistance heating 
can be used to provide heat directly to the reactor. An 
other suitable process is one in which the coke is cracked 
in a large diameter vessel and the hydrogen product is 
burned in the top of the vessel and the coke is heated 
by radiant heat from the combustion ?ame of hydrogen 
and air and re?ected heat from the roof and walls of the 
reactor. 
The coke particles in the ?uid bed are maintained at a 

size suitable for ?uid'ization by grinding part of the prod 
uct coke to seed coke. The hydrocarbon feed fed into 
the bottom of the coke bed on contact with the hot coke 
particles immediately vaporizes the feed and it is cracked 
to deposit carbon on the coke particles and to liberate 
hydrogen gas. This hydrogen gas can be recovered and/ 
or can be used as a fuel. The evolved hydrogen gas 
comprises most of the ?uidizing gas in the-coke bed. 
Hydrocarbon is fed at such a rate that the average super 
?cial linear velocity of the ?uidizing gas is maintained 
within the critical limits described in the present inven 
tion. The average gas velocity, however, is the average 
velocity of all the gases in the bed, which can include 
vaporized hydrocarbons, cracked hydrocarbons, moisture, 
methane, etc. 

In order to obtain practical feed throughput, it is pre 
ferred to use relatively large diameter ?uid beds with 
multiple feed inlet means. The use of low ?uidizing gas 
velocities minimizes ?nes entrainment in the dilute phase, 
minimizes bubble size in the dense ?uid bed phase, and 
substantially reduces the production of soot at the high 
temperatures used in accordance with the present inven 
tion. Seed coke is continuously added to the ?uid bed to 
maintain the average coke size in the bed. During the 
reaction coke is deposited on the coke particles and as 
the coke particles increase in size and as the bed builds 
up, product coke is withdrawn. A high-quality, high 
density hard coke product of relatively large size is re 
covered from the process with a minimum amount of soot 
production. The process is not limited by the particular 
type of coking apparatus utilized to carry out the process 
and any suitable apparatus can be used. 
The present invention-solves several problems encoun 

tered in high temperature ?uid coking. By carrying out 
the coking at these high temperatures and at relatively 
low average super?cial linear gas velocities in the coke 
bed, the production of soot-like materialis greatly re 
duced, thus making the process more economical. The 
reduction of soot make greatly increases the coke yield 
‘from the process. The reduction of soot make also great 
ly minimizes air pollution due to soot carryover in the 
entrained ?uidized gases. The invention provides a 
method for obtaining high quality ?uid coke at high 
ields. 

y The hydrocarbon feed to the high temperature ?uid 
coking process to make coke and hydrogen can be any 
gaseous liquid or heavy residual hydrocarbon. Vacuum 
residuum as well as residua, which are solid at ambient 
temperatures, can also be used. Also, the process can 
utilize mixtures of gaseous or liquid hydrocarbon feeds. 
Heavy hydrocarbon oil feeds that are suitable for coking 
processes are heavy or residual crudes, vacuum bottoms, 
pitch, asphalt, and other hydrocarbon petroleum residuum 
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mixtures thereof. Depending on the location and source 
of feed available, naphtha and gas oil can also be used. 
Typically, such feeds have initial boiling points of around 
700° or higher, an API gravity of 0 to 20°, and a Con 
radson carbon residue content of about 5 to 40 wt. per 
cent. 

Hydrogen is produced as a by-product of the cracking 
reaction and can be available in purities of 87 to 98%, 
depending upon the temperature and pressure at which the 
cracking reaction is carried out. Small amounts of 
methane may be present in the ?uidizing gas. Also, there 
may be present some impurities from hydrocarbons, such 
as sulfur and hydrogen sul?de. The hydrogen can be 
recovered and puri?ed and used in re?ning processes uti 
lizing hydrogen, or used for chemical uses. The hydro 
gen can also be used as a fuel in a transfer line heater 
or in a radiant heater reactor, in which case the purity 
of the hydrogen Would not be a problem. The solid 
coke particles produced in accordance with this process 
are relatively large homogeneous hard particles. The 
coke product has unique physical properties which per 
mit it to be used directly in the formation of carbon 
electrodes without subsequent thermal treatment such as 
calcining. The physical properties of the coke permit its 
use in the formation of improved coke bodies of high 
density. The high temperature coke produced in ac 
cordance with this invention has high density, low po 
rosity and relatively large particle size. The coke also is 
generally spherical in shape and made up of a laminar 
structure which can comprise 30 to 100 superimposed 
layers of coke which is deposited at the high tempera 
tures used in the coking reaction. A photo-graph of a 
cross-section of the coke reveals a tightly packed onion 
skin appearance. A close examination of photo-micro 
graphs shows absence of voids from the coke particles. 
The coke produced in accordance with this invention 

has a density, by hydrocarbon displacement, of 1.80 to 
1.93 grams per cc. The density of 48 to 100 mesh coke 
particles packed in a 150 cc. tube is 1.25 to 1.35 grams 
per cc. They have a calculated void volume of 25 to 
35%, and an electrical resistivity of 0.020 to 0.050 ohm 
inch. 
The particle size distribution of the high temperature 

coke particles varies with the conditions at which the 
coking step is carried out. The coking process is carried 
out in such a manner that about 90 wt. percent of the 
solids fall within the particle size range of about 20 mesh 
to 200 mesh with less than about 10 wt. percent of the 
particles falling outside of this size range. 
The particle size distribution which can easily be 

?uidized at average linear super?cial gas velocities of 
0.1 to 0.7 ft./sec. are shown below moget‘her with the 
particle size to which the seed coke must be ground to 
maintain the desired average size in the bed. 

Table I 

Wt. percent on: 
_ 10 Mesh _____________ __ _ 

20 Mesh __________ __ 

30 Mesh _______ __ 

40 Mesh- . _ _ 

50 Mesh- _ 
60 Mesh. . 
80 Mesh- _ 

100 Mesh. 5-15 5-10 
140 Mesh ____ __ 5-10 10-30 
200 Mesh ________________ _ - 5-10 10-30 

300 Mesh ______________________________ __ 1-5 20-30 
Through 300 Mesh _______________________ _. 1-5 5-10 

It can be seen from the above table that relatively large 
coke particles of relatively large average particle size 
can be obtained in accordance with the present inven 
tion. 

The soot-like material that is produced at the high 
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temperatures of 1800 to 3000° F. at super?cial linear 
gas velocities, substantially above those preferred by ap 
licants, or even the 5 to 10% soot produced at the super 
?cial linear gas velocities preferred by applicants, can 
be described as follows: The soot-like material resembles 
carbon black but is substantially larger than the carbon 
black and has a particle size range of about 800 to 8000 
A. and an average particle size of about 2500-3500 A. 
This material is too large to be used as carbon black and 
of such poor quality that it cannot be used as coke for 
making coke electrodes or other coke formulations. The 
soot m-aterial is soft, highly porous, and has a very loW 
density. 
The average particle size of the coke particles in the 

?uid bed can be bet-ween about 150-600 microns, and 
preferably about 200-350 microns. This results in With 
drawal of coke particles having a relatively large average 
size. In order to maintain the average size desired in 
the coke bed to assure good ?uidization of the bed at the 
relatively low super?cial linear gas velocity used in ac 
cordance with the present invention, a ?fth to one-third 
of the net coke make of the reaction is ground to make 
seed coke which is fed back into the ?uid coke in the 
bed. The seed coke will be ground to an average size 
of about 50-120 microns, and preferably about 75-100 
microns. To obtain sufficient throughput of hydrocarbon 
feed at the relatively low super?cial linear gas velocities 
used, it is generally preferred to use a relatively shallow 
.bed of wide diameter. The bed depth can be 5-20 feet, 
more generally 6-15 feet, and preferably about 10 feet 
with a bed diameter for adequate feed throughput being 
5-70 feet, more genera-11y 10-60 feet, and preferably 40 
50 feet. The bed depth is selected to give 95-98% con 
version of hydrocarbon feed to carbon and hydrogen. 
The soot production problem is unique to the high 

temperature coking reaction and is not prevalent at the 
conventional low temperature ?uid coking reaction tem 
peratures of 900 to 1400° F. The soot-make Was not a 
problem until the coking reactions were carried at tem 
peratures above about 1800° F. In order to obtain the 
improved coke product having the unique physical char 
acteristics of applicants’ high temperature coke, it is 
necessary to carry out the co 'ng reaction at temperatures 
of 1800-2500, generally 1950-2300, and preferably 2100 
2200° F. Coking reactions carried out at lower tempera 
tures result in a coke product, which is substantially dif 
ferent from the coke product obtained in accordance with 
the present invention. The average super?cial linear gas 
velocity of the ?uidizing gas, consisting essentially of 
hydrogen and minor amounts of methane, is critical and 
is carefully controlled within the range of 0.1-0.7 ft./sec., 
generally 0.2-0.5, and preferably 0.3-0.4. By carefully 
controlling the gas velocity, the soot-make or soot pro 

matter of convenience. Depending on the particular hy 
drocarbon feed used and the purity of hydrogen desired, 
it may be preferred to carry out the coking reaction at 
superatmospheric pressures. However, the coking re 
action can suitably be carried out at pressures of 0-20 
atm., more generally 0-10 atm., and preferably 1-2 atm. 

lated to the average super?cial linear gas velocity of the 
?uidlzing gas and the temperature at which the coking 
reaction is carried out. The temperature and super?cial 
linear gas velocities are 

5%, and preferably less than 1% 
of carbon in the hydrocarbon feed. 
The high temperature coking process will be described 

with reference to a transfer line burner reactor. In a 
transfer line burner coking reactor, the ?uid coking unit 
consists basically of a reaction vessel for coking and a 
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heater burner vessel. In a typical operation the hydro 
carbon to the process is injected into the reactor vessel 
containing a dense, turbulent, ?uidized bed of hot coke 
particles. Uniform mixing in the bed results in virtually 
isothermal conditions and effects instantaneous distribu 
tion of the feed stock. In the coker, the feed stock is 
cracked essentially to hydrogen and coke. The heat for 
carrying out the endothermic cracking reaction is gener 
ated in the burner vessel. A stream of coke from the re 
actor is transferred to the burner vessel, for example, a 
transfer line burner employing a standpipe riser system, a 
suitable gas being supplied to the riser for conveying the 
coke solids into the burner. An extraneous carbonaceous 
fuel or by-product hydrogen used as fuel is burned in the 
burner vessel to bring solids therein up to a temperature 
su?icient to maintain the system in heat balance. The 
solid-s in the burner are maintained at temperatures of 
about 200 to 400° F. above the reactor temperature, de 
pending upon solids circulation rate. The net coke make 
above that needed to maintain the inventory necessary for 
circulation to provide heat is withdrawn. A portion is 
ground to use as seed coke to maintain the desired average 
coke particle size in the reactor and is returned to the 
reactor. 

Another type of reactor vessel that can be used is one 
in which the ?uid coke bed is heated by radiant heat from 
the combustion of the by-product hydrogen and air in the 
upper part of the same vessel. Construction of such a 
reactor vessel is important in that the geometry of the 
vessel is such that the diameter of the ?uid bed is relatively 
large and the depth of the bed is relatively shallow and 
is such that radiant heat from the combustion ?ame will 
be radiated into the ?uid bed of coke particles as Well as 
re?ected radiant heat from the walls and roof of the re 
actor. This type of reactor vessel can be spherical, square, 
or rectangular in shape. The reactor is operated, at the 
top where the hydrogen is combusted with air, at tem 
peratures of about 3000 to 4000° E, which radiates heat 
into the ?uid coke bed and maintains the bed at tempera 
tures of about 1800 to 2800° F. This type of reactor 
would more generally be operated at average gas phase 
temperatures of 3000 to 3500° F. and ?uid coke bed tem 
peratures of 1900“ F. The reactor is suitably lined with 
refractory material to withstand these temperatures. In 
this embodiment, hydrocarbon feed is injected into the 
hot ?uidized bed of coke particles and cracked to evolve 
hydrogen which is utilized as the ?uidizing gas and carbon, 
which deposits on the hot coke particles whereby they 
gradually grow in size. The evolved hydrogen moves 
upward in the vessel and is thoroughly mixed with pre 
heated air and combusts to produce a combustion zone 
which radiates heat directly to the coke bed and to the 
roof and walls of the reactor. The roof and walls re?ect 
radiated heat into the coke bed. The refractory brick 
and refractory lining material needed to sustain the heat 
used in this reactor are of the conventional type used in 
fabricating high temperature furnaces and in particular 
the type used in the manufacture of open hearth furnaces 
used in the manufacture of steel. 

In carrying out the high temperature ?uid coking process 
of the present invention, in order to minimize the forma 
tion of soot and entrainment and loss of soot from the 
system, it is important to minimize the bubble size, gas 
channeling and bypassing of vapors rising through the 
?uid dense bed and also to minimize the size of the dilute 
phase of the ?uid bed. This is done in the present inven 
tion by minimizing the average super?cial linear gas ve 
locity of the ?uidizing gas through the bed at between 
0.1 and 0.7 ft./sec. 
The invention is further illust-nated by the following 

example. 
‘ EXAMPLE 1 

In order to show the effect of the average super?cial 
linear gas velocity on the production of soot as compared 
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6 
to the production of product coke substantially pure meth 
ane gas was injected into a ?uidized bed of coke particles 
at about the same temperature and at different gas veloci 
ties and the amount of soot make per pound of carbon 
feed was measured. Percent conversion of methane to ' 
carbon was also measured. The results obtained are given 
below in Table II. 

Table II 

Run _______________________________ __ 1 2 3 4 

Feed _______________________________ __ CH4 CH4 CH4 CH4 
Reaction Temperature, ° F ________ __ 2,200 2, 280 2, 215 2,185 
Avg. Bed Gas VeL, Ft../See..________, 0.16 0.23 0. 34 0. 43 
Soot; Make (in Dense Phase) Lbs. lLb. 
Carbon Feed _____________________ __ 0. 000 0. 008 0. 010 0. 032 

CH4 Conv. to Carbon, Mole Percent" 84. 6 82. 3 74. 1 73. 0 

The above data clearly show that as the average super 
?cial linear gas, velocity of the ?uidizing gas in the ?uid 
bed increases, the amount of soot made per pound of 
carbon feed increases and the conversion of methane to 
carbon decreases, thus reducing the yield of coke product. 

Several additional runs were carried out both with meth 
ane feed and other hydrocarbon feeds. The amount of 
soot make per pound of carbon feed and the conversion 
of the feed to carbon is reported below in Table III. This 
table shows that substantially increasing amounts of soot 
are produced ‘as the average super?cial linear gas velocity 
increases above about 0.7 ft./sec. 

Table III 

Run ______________ _. 1 2 3 4 5 6 

Feed _____________ __ CH4 CH4 CH4 CH4 Benzene Light Naphtha 
Reaction Temp, 

° ______________ -_ 2,200 2,280 2,215 2,185 2,050 2,150 
Avg. Bed Gas Vel., 
FtJSec _________ __ 0.16 0.23 0.34 0.43 0.80 1.0 

Soot Make (in 
Dense Phase) 
Lbs/Lb. Carbon 
Feed ___________ __ 0.000 0.008 0.010 0.032 0.25 0.40 

Conversion, Mole 
Percent _________ __ 84.6 82.3 74.1 73.0 97.0 94.0 

The above data clearly show' a substantial increase in 
soot‘ make as the average super?cial linear velocity in 
creases. 

Example 2 

In an embodiment of the present invention, a suitable 
reactor containing a ?uidized bed of coke particles hav— 
ing an average particle size distribution of 200-350 
microns and an average particle size range of 150 microns 
to 600 microns is used. The ?uid bed is about ten feet 
in depth and about 5 feet in diameter. The bed is ?uidized 
by the evolved hydrogen from the cracking of a hydrocar 
bon feed. A suitable hydrocarbon feed boiling in the 
range of about 180-400“ F. is injected through a multiple 
feed means in the bottom of the bed and contacted with 
the coke particles which are maintained at a temperature 
of about 2l00—2200° F. and is immediately vaporized and 
cracked to produce coke and about 88% pure hydrogen. 
The hydrocarbon feed is fed at a rate of 24 barrels per 
day to maintain an average super?cial linear gas velocity 
of the evolved hydrogen and extraneous gases of 0.3-0.4 
ft./sec. The ?uid coker is operated at a pressure of 
15—30 p.s.i.g. The heat to the endothermic cracking reac 
tion is provided by continuously removing part of ‘the 
coke product and transferring it to a transfer line burner 
in which an extraneous hydrocarbon fuel is burned, heat 
ing the circulated solids to a temperature of 200-400° 
F. above the temperature maintained in the coking reac— 
tor. The solids are circulated at a ratio of about 30 to 
40 to one of the weight of withdrawn coke product. 
Under these conditions of operation, the soot-make is 
limited to about 0—5%. The high quality-high density 



product coke is recovered. About 1/5 to 1/3 wt. fraction 
of the product coke is ground to a particle size having a 
particle size range of 75 to 100 microns and is contin 
uously fed back into the ?uid coke reactor to maintain 
the coke particle size in the reactor at the desired range. 

Example 3 

In a preferred embodiment of the present invention, a 
relatively shallow, wide diameter ?uid coke bed is utilized. 
In this embodiment a coke bed having a depth of about 
10 ft. and a diameter of about 30 ft. is utilized. Particle 
size distribution of the coke particles in the bed is main 
tained at about 44 microns to about 1650 microns with 
the average particle‘ size of the coke particles in the coke 
bed of about 200-350 microns. Hydrocarbon feed is 
continuously fed to the coke bed at 24 barrels per hour 
and cracked to produce carbon which is deposited on the 
hot coke particles in the ?uidized bed and to evolve hy 
drogen which comprises the ?uidizing gas for the bed. 
This reaction is carried out at substantially atmospheric 
pressure. The hydrocarbon feed is fed at such a rate as 
to maintain an average super?cial linear gas velocity of 
the ?uidized gas in the bed of about 0.3-0.4 ft./sec. The 
heat to carry out the endothermic cracking reaction is 
provided by burning within a suitably lined reactor the 
by-product hydrogen, which proceeds upward through 
the bed to the top of the reactor vessel, is mixed with 
preheated air and burned. The hydrogen and air are 
burned at an average temperature in the ?ame area of 
about 3500 to 4000° F. The hot ?ame radiates heat to 
the ?uidized bed of coke, to the walls and roof of the 
reactor. The walls and roof of the reactor re?ect radiated 
heat back into the ?uidized bed of coke, maintaining the 
coke bed at a temperature of about 2l00—2200° F . At 
this temperature, and the above described average super 
?cial linear gas velocities of 0.3-0.4 ft./sec., the soot 
make in the reactor is less than about 0.01 pound of soot 
per pound of carbon in the hydrocarbon feed. The hy 
drocarbon feed has a boiling range of about 180 to 400° 
F. and is injected through multiple hydrocarbon feed inlet 
means into the hot ?uid coke bed and cracked as above 
described. As the carbon deposits on the hot coke par 
ticles in the bed they gradually grow in size and are with— 
drawn. About 1/5 to 1/3 of the coke particles are ground 
to an average particle size of 75-100 microns having a 
particle size range of 44 microns to 150 microns and are 
continuously fed back to the coke bed to maintain the 
average particle size of the coke particles in the bed at 
about 200-350 microns. 
The coke products of the present invention can be used 

in the formation of electrodes for the aluminum industry. 
The coke can be used to make Soderberg or prebake elec 
trodes. Suitable electrode formulations can be prepared 
by grinding a portion of the coke product to form coke 
?nes, mixing the ?nes with coarse coke aggregate or un 
ground coke as recovered from the reactor and a suitable 
binder. In the case of prebake electrodes, the formula 
tion would be baked, and in the case of Soderberg elec 
trodes would be fed to the Soderberg process. The 
process of the present invention produces a high quality 
high temperature ?uid coke with substantially reduced 
soot production. 
The invention is not to be limited by the above descrip 

tion or illustrations presented in the examples, but only 
by the appended claims. 
What is claimed is: 
1. A high temperature ?uid coking process comprising 

injecting a hydrocarbon feed into a ?uidized bed of coke 
particles maintained at a temperature of about 1800‘ to 
3000“ F., whereby the hydrocarbon feed is cracked to 
essentially hydrogen and coke, at a rate to maintain an 
average super?cial linear gas velocity of 0.1 to 0.7 ft./sec. 
to ?uidize the coke particles and to substantially reduce 
the production of soot-like material, said coke depositing 
on the hot coke particles gradually enlarging them in 
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size to form coke particles having a laminar structure, 
and recovering high temperature ?uid coke. 

2. The process of claim 1 wherein the amount of soot 
like material produced is kept below 10% based on car 
bon in feed. 

3. A high temperature ?uid coking process compris 
ing injecting a hydrocarbon feed into a ?uidized bed of 
coke particles maintained at a temperature of about 1800 
to 3000° F., whereby the hydrocarbon feed is cracked 
to essentially hydrogen and coke, feeding the hydrocar 
bon at a sut?cient rate to maintain an average super?cial 
linear gas velocity of the evolved gases comprising hy 
drogen through the ?uidized coke bed at 0.1 to 0.7 ft./ sec. 
to substantially reduce the production of soot-like mate 
rial and to maintain the coke particles as a ?uid bed, the 
residence time of said feed in said bed being sui?cient 
to obtain at least 95% conversion to hydrogen and coke, 
the product coke depositing on the hot coke particles 
to form coke particles having a laminar structure, and 
recovering high temperature ?uid coke product. 

4. A high temperature ?uid coking process comprising 
injecting a hydrocarbon feed into a ?uidized bed of coke 
particles, maintained at a temperature of about 1950 
2300° F ., whereby the hydrocarbon feed is cracked essen 
tially to hydrogen and coke, feeding said hydrocarbon at 
a suf?cient rate to maintain the average super?cial linear 
gas velocity of the evolved gases at about 0.3-0.4 ft./sec. 
to substantially reduce the production of soot-like mate 
rials and to maintain the coke particles as a ?uid bed, 
the produced coke depositing on the hot coke particles 
and recovering high temperature ?uid coke having a 
laminar structure. 

5. The process of claim 4 wherein the soot-like material 
produced is less than 5 to 10%. 

6. A high temperature ?uid coking process comprising 
injecting a hydrocarbon feed into a ?uidized bed of coke 
particles maintained at a temperature of about 1800 to 
2500° F. having a particle size range of about 44 microns 
to about 1650 microns and an average particle size of 
about 150-600 microns, whereby the injected hydrocar 
bon feed is cracked essentially to hydrogen and coke and 
said hydrocarbon is fed at a su?icient rate to maintain 
the average super?cial linear gas velocity between about 
0.2-0.5 ft./sec., the thus produced coke depositing on 
said coke particles whereby they gradually grow in size 
to form spherical coke particles having a laminar struc 
ture and recovering high temperature ?uid coke. 

7. A high temperature ?uid coking process comprising 
injecting a hydrocarbon feed into a ?uidized bed of coke 
particles maintained at a temperature of about 1950 
2300° F., whereby the hydrocarbon feed isv cracked to 
essentially hydrogen and coke, said feed being introduced 
at a su?icient rate to maintain the average super?cial 
linear gas velocity of the evolved gases at about 0.2-0.5 
ft./sec. and at a rate to substantially reduce the produc 
tion of soot-like material to less than 5% and recover 
ing high temperature ?uid coke product composed of 
spherical particles having a laminar structure. 

8. A high temperature ?uid coking process comprising 
injecting a hydrocarbon feed into a ?uidized bed of coke 
particles in a reactor maintained at a temperature of 
1950-2300” F. by circulating part of the product coke 
to a vessel wherein the coke is heated to a temperature 
200 to 400° F. above the temperature in said reactor 
and returning the thus heated coke to the coking reactor 
to provide the endothermic heat added to carry out the 
coking reaction as sensible heat of the circulated coke, 
whereby the injected hydrocarbon feed is cracked essen 
tially to hydrogen and coke, said feed being introduced 
at a su?icient rate to maintain the average super?cial 
linear gas velocity of the evolved gases at about 0.2-0.5 
ft./sec. and at a rate to control the production of soot 
like material to less than about 5%, the thus produced 
coke depositing in layers on the coke particles gradually 
increasing them in size, recovering the high temperature 
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?uid coke, grinding part of the coke to make seed coke 
and recycling the seed coke to the reactor. 

9. The process of claim 8 wherein 1/5 to 1/3 of the 
product coke is ground to make seed coke and is recycled 
to maintain the average particle size in the coke bed of 
150-600 microns. 

10. A high temperature ?uid coking process compris~ 
ing injecting a hydrocarbon feed into a ?uidized bed of 
coke particles at a temperature of about 1950—2300° F., 
said particles being maintained at this temperature by 
combusting the product hydrogen in a section of the reac 
tor free of solids by mixing with air and radiating heat 
to the ?uid coke bed from the combustion zone and the 
Walls and roof of the reactor whereby the hydrocarbon 
feed is cracked on contact with the hot coke particles 
essentially to hydrogen and coke, said feed being fed 
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at a su?icient rate to maintain an average super?cial linear 
gas velocity of 0.2—0.5 ft./ sec. in the bed, the production 
of soot~1ike material maintained at less than 10%, the 
thus produced coke depositing in layers on the hot coke 
particles and said particles increasing in size and recover 
ing high temperature ?uid coke product. 
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