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The present invention relates to the carbon 

ization or coking of carbonaceous fuels such as 
heavy oil residues, asphalts, asphaltites or the 
like, as well as all types of coal, lignites, cellu 
losic materials including lignin, oil shale, tar 
sands, etc., to produce valuable volatile mate 
rials and coke. More particularly, the invention 
is concerned with an improved method and ap 
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paratus for the continuous carbonization of these 
fuels in the form of finely divided solids moving. 
much like a fluid through a treating system. 

Heretofore, carbonizable fuels of the type men 
tioned above have been converted into liquid and 
gaseous fuels and coke in fixed bed, low or high 
temperature, coking or carbonization processes. 
These processes either require frequent clean 
ing periods resulting in discontinuous operation 
or they involve inefficient conversion of the avail 
able carbon into heat and volatile fuels. 
The operation of these processes may be made 

fully continuous by employing the so-called fluid 
Solids technique in which the reactions take place 
in dense fluidized beds of finely divided solids 
maintained in a turbulent ebullient state by 
means of fluidizing gases. This technique has 
highly desirable additional advantages including 
greatly improved heat distribution and ease of 
Solids handling. . . . . . .." . . . . . 

... It is also known that the utilization of the 
carbon available in the starting material may 
be greatly: intensified when the coking is car 
ried out in a so-called “fluid' reactor and the 
heat required to support the endothermic coking 
reaction is generated by a combustion of the car 
bon of the charge and supplied to the coking zone 
for instance in the form of sensible heat of solid 
coanbustion, residue circulated to the heat-con 
Sunning carbonization or coking reaction. In 
this manner, it is also possible to supply the heat 
required for the coking reaction directly and in 
ternally to the charge undergoing coking with 
out an undesirable: dilution of the volatile car 
bonization products with combustion gases and 
without losses of valuable 
products by combustion. 

However, even this improved coking or carbon 
ization process, falls. Short of a full utilization 
of the valuable constituents of the charge in 
commercial operation. In order to carry the 
coking procedure to substantial completeness, 
coking times are usually required which are con 
ducive to the craking of valuable normally liquid 
coking products into gases of lower value. In 
addition, continuous coking processes applying 
the fluid solids technique involve the use of dense 

volatile carbonization 
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highly turbulent coking beds of substantially unit 
form composition throughout the bed to which 
the charge is continuously fed and from which 
coke is continuously withdrawn. The coke with 
drawn will, therefore, always have an average, 
composition between that of the fresh feed and 
that of a completely coked or carbonized product 
rather than the composition of a completely 
coked product as it would be desirable from the 
point of view of process economy as well as value 
of the coke product for various uses. . . . 
The present invention overcomes the afore 

mentioned difficulties and affords various addi 
tional advantages as will appear from the fol. 
lowing description thereof read with reference 
to the accompanying drawing. ...' ....... 

It is, therefore, the principal object of my in 
vention to provide an improved process for the 
continuous coking or carbonization of carbo 
naceous fuels. . . . . . . . . . . . . 
Another object of my invention is to provide 

an improved coking or carbonization process. 
which combines continuous operation with short 
reaction times and the production of a sufficiently: 
coked residue. . . . . . . . . . 
A Still further object of my invention is to pro 

vide an improved coking or carbonization proc 
ess of the type specified which employs the fluid 
A more specific object of my invention is an 

in proved process of coking heavy oil residues; 
asphaltites, carbonaceous solids, etc. in contin; 
uous operation with optimum yields of valuable 
Wolatile products. . . . . . . . . . . . . . 
Other and further objects and advantages of 

my invention Will appear from the following more 
detailed description and claims. . . . .3 

I have found that these objects and advan 
tages may be accomplished, quite generally, by . 
contacting the carbonaceous feed to be coked or 
carbonized with a finely divided highly turbulent 
maSS of Solids preheated at least to a coking or 
carbonization temperature and maintained in an 
elongated Solids transfer line of relatively small 
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cross section, for a time sufficient to allow for Substantially complete coking or carbonization 
of the feed but insufficient to permit apprecia 
ble cracking of volatile products. Carbonaceous 
charge and heat-carrying solids are preferably 
passed upwardly through the transfer line coke 
ing Zone. A fluidizing gas injected into a bottom 
portion of the transfer line serves, in combina. 
tion with product vapors, to fluidize and propel 
the charge through the coking zone. . . 
Finely divided fluidized coke and pro 
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vapors discharge into a disengaging and/or strip 
ping zone of enlarged cross section which is 
maintained below cracking temperature and 
wherein coke is separated from and/or stripped 
of, volatile coking products preferably with the 
aid of a stripping gas such as steam, CO2, other 
inert gases, or the like. Finely divided coke, 
substantially free of product vapors is preferably 
heated by a partial combustion in a separate 
heating zone to the desired solids preheating 
temperature and returned as heat-carrying Solid 
to the transfer line coking ZOne. 
An elongated transfer line of relatively narrow 

cross section may be readily so dimensioned as 
to restrict the reaction time to that required for 
substantially complete coking at the coking ten 
perature employed without - permitting appre 
clable cracking. At the same time, Solids back 
mixing is limited to a negligible extent while 
full advantage may be taken of the ideal heat 
distribution within the fluidized mass across the 
cross section of the narrow coking zone. In this 
manner, a coke of any desired low volatile con 
tent may be withdrawn from the discharge end 
of the transfer line reactor. 
My invention is equally suited to the coking 

of carbonaceous materials which are liquid at 
the coking temperature such as heavy oil resi 
dues, asphalts, gilsonites or the like, as to the 
carbonization of carbonaceous solids Such as 
coals, oil shale, etc. In the former case I inject 
the preheated liquid charge into a fluidized mass 
of hot coke or inert solids such as sand, clay, etc. 
maintained in my transfer line reactor. In the 
latter case, the finely divided solid charge is fed 
to the transfer line reactor and contacted therein 
with fluidized hot usually carbonaceous Solid ob 
tained in the process. In both cases, complete 
mixing takes place immediately upon contact 
of the fresh charge with the hot fluidized Solids 
in the transfer line reactor. However, greatest 
advantages are obtained when applying-my in 
vention to the coking of less-refractory charge 
materials. Such as oil residues, asphaltites and 
the like which have been found to yield-volatile 
coking, products of particularly high cracking 
sensitivity. 

In order to assure full continuity of operation, 
I prefer to maintain the process solids in a fiuid 
ized: condition in all stages of the process in 
cluding: the reaction, disengaging and combus 
tion: Zones. . Any conventional means, known in 
the art of fluids solids handling such as aerated 
standpipes, pressurized feed hoppers, mechanical 
conveyors, etc. may be used to convey the process 
isolids between the individual treating zones. , 

Specific equipment dimensions and operating 
Conditions depend, of course, on the character 
istics, of the carbonaceous feed and the quality 
and relative proportions of the products desired. 
Quite generally, satisfactory results may be ob-, 
tained when using a transfer line reactor allow 
ing for a feed residence time of about 0.5 to 15 
Seconds at coking temperatures of about 
850-1400 F., pressures of about 1-50 lbs. per sq. 
in...and: Superficial gas velocities of about 2-30 
ft. per second for solids particle sizes of about 
50-200-mesh and bed densities of about 0.1-10 
lbs., per cu. ft. within the transfer line reactor. 
Coke disengaging and/or stripping may be car 
ried out at a temperature level of about 700° 
1300F. and 5-25 lbs. per sq. in. pressure. The 
heat-carrying solids are preferably preheated 
to temperatures of about 1000°-1800°F. assum 
ing a feed ratio of about 1 to 10 lbs. of heat-carry 
ing Solids supplied at the preheating temperature 
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4. 
to the transfer line reactor per lb. of carbona 
Ceous charge. 
Having set forth the general nature and ob 

jects, my invention will be best understood from 
the more detailed description hereinafter in 
which reference will be made to the accompany 
ing drawing which is a partly. Schematic and 
partly diagrammatic illustration of a system suit 
able for carrying out a preferred embodiment of 
my invention. 
The System illustrated by the drawing essen 

tially comprises a transfer line reactor f0, a 
combination disengaging and stripping vessel 
20 and a combustion Zone or heater 50 whose 
functions and cooperation will be forthwith 
explained using the coking of heavy oil residues 
as an example. It should be understood, how 
ever, that the system illustrated may be readily 
adapted to the coking or carbonization of other 
carbonizable fuels such as asphalts, shales, coals, 
etc. - 

Referring now in detail to the drawing, heavy 
oil residues such as a 17 A.P. I. East Texas 
residuum is fed through line - to a preheating 
furnace 3 in which the feed may be preheated to 
a temperature of, say, about 500-850 F. at which 
no appreciable coking takes place. The - pre 
heated feed leaves preheater 3 through, line. 4 
and is injected into the lower portion of trans 
fer line reactor 0 with the aid of a propelling 
and fluidizing gaS Such as steam, CO2, product 
gas, or the like, supplied from line 5. 

Transfer line reactor. O. receives, from a con 
wentional standpipe 2 provided with . control 
Valve 4 and One or more aeration taps 6; finely 
divided process coke having a fluidizable particle 
size of about 50-200 mesh, which has been heated 
to a temperature of about 1000°-1600°F. in heater 
50 as will appear more clearly hereinafter. In 
the case of a coking feed which is liquid-at the 
coking temperature, the coke particles supplied 
from standpipe 2 consist of process coke. de 
posited on a core of non-process Solid such as 
extraneous coke, sand, clay. or the like. supplied 
to and heated in heater .50 above coking tenna 
perature during the starting period in any suit 
able manner known per se. For example, the 
extraneous finely divided solids may, during the 
starting period, be suspended in an air-fuel gas 
mixture and the suspension may be passed 
through line 45 into heater 50. Wherein the gas 
mixture may be burned to heat the solids to the 
desired temperatures. In the course of the 
operation all extraneous solid matter may dis 
appear in the form of, withdrawn coke- -and-be 
replaced completely by process coke. 
The liquid feed, upon contact with the hot coke. 

in reactor 0, is quickly heated to a coking; or 
carbonization temperature of about 850-1200°F. 
as a result of the excellent heat transfer-chair 
acteristics of the turbulent coke mass fluidized 
in and propelled through reactor - 0. under: the 
influence of the fluidizing gas supplied through 
line 5 and the rapid-evolution of product vapors. 
Coke formed during the coking treatment is de 
posited on the fluidized solids in reactor -0. The 
diameter and slope of reactor 0, and the feed 
rates of the charge, preheated Solids and fluid 
izing gas are so chosen that the solids in reactor 
to form an ebullient fluidized mass and travel 
upwardly through reactor 0. The length of re 
actor. 0 is adapted to permit a coking time of. 
about 1 to 10 seconds. So that the charge of re 
actor O discharges into vessel 20 substantially at 
the coking temperature which may equal or 
be even above the temperature of incipient crack 
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ing of volatile coking products after the coking 
of the charge is carried to substantial completion 

6 
through a conventional standpipe 36 provided: 

yielding a coke substantially free of carbonizable 
constituents. . . . . . . 
In order to prevent substantial cracking of 

volatile coking products, it is desirable to quench 
the turbulent mass discharging from reactor 10 
immediately upon completion of the desired 
coking reaction. This may be accomplished, for 
example, by quenching the coked suspension with 
steam or any other suitable gas immediately upon 
the entry of the suspension into the enlarged 
section 22 of vessel. 20. I may also quench the 
coked suspension prior to its entry into vessel 
20 by introducing into an upper portion of re 
actor 0, e.g. through line. 77 suitable amounts 
of a preferably liquid quenching medium. Such as 

O 

water, liquid feed, heavy recycle slurry of solid 
coke in heavy product bottoms from the product 
recovery system, etc.' or by any combination of 20 
these methods. If water or any other extraneous 
quenching liquid is used in this manner, it may 
be desirable to allow for a contact time between 
the coked suspension and the quenching liquid 
sufficient to permit vaporization of the latter. 

For the specific charge here referred to, based 
on a feed rate of about 50-150 bbl. per hr., reactor 
O may have a diameter of 16 to 40 in., a length 

of 25 to 90 ft. and a slope of 20 to 90. ASSuming 
a feed preheating temperature of about 850 F. 
and an initial temperature of the heat-carrying 
solids of about 1200°. F., good resultS. may be 
obtained at superficial gas velocities within re 
actor O of about 10 to 30 ft. per second and a 
solids feed rate through valve 4 of about 3 to 6 
lbs. per lb. of fresh charge. 
A relatively dilute suspension of finely divided 

product coke in fluidizing gas and product vapors 
discharges into the upper enlarged section 22 of 
vessel 20, which may attain a temperature of 
about 800°-1100°F. As a result of the reduction: 
of the superficial gas velocity, a substantial 
proportion of the suspended coke drops out and 
is collected in the lower section 24 which may be 
provided with baffles. 26. A Small amount of a 
stripping gas, preferably steam, Such as about 
1-5% of steam by weight of carbonaceous charge, 
is injected into the bottom portion of section 24 
through lines 28 to strip the coke collected in 
section 24 of associated product vapors and 
simultaneously to keep the coke in a fluidized 
state. . . '... . 
A mixture of product vapors and fluidizing gas 

containing some entrained coke is . Withdrawn 
overhead from disengaging Zone 22 and passed 
through conventional gas-Solids separation 
equipment such as cyclone 30. Coke separated 
in cyclone 30 may be circulated through line S2 
-to the coke bed in stripping section. 24. Product 
vapors and gases, now substantially free of coke, 
are withdrawn through line 34 to be passed to 
any conventional product recovery system (not 
ShOWn). . . . . . . . . . . . . 

In accordance with another modification of my 
invention, substantial cracking of volatile coking 
products may be prevented by introducing the 
coked suspension from reactor. Othrough line 
79 directly into cyclone 30. In this manner, the 
product vapors are separated immediately from 
the hot coke and withdrawn from hot surfaces 
without time being allowed for any appreciable 
cracking. . 

stripped fluidized product coke, which is prac 
tically free of carbonizable constituents, is with 
drawn downwardly from stripping Zone 2. 
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with control valve 38 and one or more aeratings. 
taps 40. . . . . . 

Fluidized coke from standpipe 36 feeds into 
line 45 wherein it is suspended in a combustion 
Supporting gas such as air, and/or oxygen fed. 
from line 43. The dilute suspension formed is 
passed under the pseudo-hydrostatic pressure of 
the fluidized coke column in standpipe 36 through 
line 45 into the lower conical portion 47 of heater 
50 and enters the cylindrical main section of 
heater 50 through a foraminous distributing 
member such as grid 49. The solids form, in 
heater 50 above grid 49, a dense, turbulent, 
ebullient bed fluidized by the combustion-sup 
porting gas and the gaseous combustion products. 
Combustion of coke in heater 50 takes place 

at temperatures which may vary between 1000° 
and 1600 F. depending on the oxygen supply 
which may be readily adjusted to the heat re 
quirements in reactor 0. Superficial gas veloci 
ties of about 0.5-1.5 ft. per second in heater 5) 
and an oxygen supply of about 0.07 to 0.20 lb. per 
lb. of heavy residue charged are generally suit 
able for this purpose. Flue gas is taken overhead 
from level L50 of the fluidized heater bed and 
preferably passed through conventional gas-solids 
Separation equipment such as cyclone 52. Sepa 
rated coke fines may be returned through pipe. 
54 to the fuidized heater bed while hot fiue gases 
Substantially free of solids are withdrawn 
through line 56 to be put to any desired use or 
to be vented, preferably after a Suitable heat. 
exchange with process fiuids and/or solids. . . . 

Fluidized residual coke is withdrawn down 
Wardly from heater 56 and passed substantially 
at the heater temperature through standpipe 2. 
to reactor 0 in the proportions indicated above. 
to Supply the heat and fluidizable solids required 
in reactor 0. Excess coke may be recovered as 
product coke from heater 50 through withdrawal 
line 58, if desired, after suitable heat exchange 
With process fluids or solids, or from stripping 
Section 24 through line 29. 
As mentioned above, the system illustrated by 

the drawing may also be used for the carboniza 
tion of carbonaceous materials which are solid at 
the carbonization conditions such as all types of 
coals, oil shale, cellulosie materials, and the like. 
When such materials are used they may be sup- - - 
plied in a fluidizable particle size from a feed 
hopper 70 through a conventional standpipe 72 
aerated through one or more taps 74 and pro 
vided with a control valve 76. The fluidized solids. 
feed discharges into line wherein it may be 
Suspended in a propelling or fluidizing gas such 
as Steam and Supplied to reactor ?o to be fir. 
ther treated substantially as described above. 
The turbulent state of the solids charge of re 
actor 0, affords inamediate and complete mixing 
and heat exchange with the hot solid supplied. 
from standpipe 2. . . . . . . . . . . . ; 

It will be understood that standpipes 2, 36 an 
72 should be high enough to exert sufficient-hy. 
drostatic pressure on their bases to overcome the 
pressure and frictional resistance in the direc 
tion of the contemplated flow of the solids from , 
these standpipes through the system. Other con 
ventional means for conveying fluidized solids 
such as pressurized feed hoppers, mechanical 
conveyors or the like may replace any or all of 
standpipes 12, 36 and 72. Instead of suspending 
the solids withdrawn from stripping zone, 24 in 
air line 45 these solids may be fed directly, and 
independently of the gas-supply to heater 50 in 

  



7 
aily: conventional...manner. If i desired, a con 
bustion-supporting gas such as air and/or oxygen 
may be added to reactor i0 through line 5 or any 
desired place: along the length of reactor f0, to 
generate- additional heat. by: partial combustion 
within reactor. O. Other modifications of the 
system illustrated may appear to those skilled in 
the art ... without deviating from the spirit and 
scope of my invention. 

: My invention will be further illustrated by . 
the following specific example. 

Eacample 
Feed-17.2%.A. P.I.East Texas-residuum: . 

Feed preheat...in furnace 3.------------ 850°F, 
Feed rate thful 4-------...----. -- 100 bbl/hr. Average temperature in reactor 99.0° E. 
Average pressure in reactor 10. -15 p.s. i.g. 
Average temperature in vessel 5 12009 F. 

3. Average pressure in vessel 50 2 p.s. i.g. 
Length reactor:10------------ 60 ft. 

* Slope reactor 10-------------- 45°. 
Diameter reactor 0-----...-- 22 in. 

'Average temperature vessel 22.------- 850°.F. 
Average pressure vessel 22- - - - -.5.p.s. i.g. 

... Average particle size circulated colke -- 40-200 microns. 
Cokerate thru velve 14-------------- 3:4f cokeli feed 

4.6 S.C.F. airfi feed. 
3.5i cokeli feed. 
| weight percent on feed. 
24 in. 

5 

20 

Air rate thru line 43------ 
Cokerate thru'valve.38. 
Stripping steam thruline 28 
Dianeter stripping Section 24--------- 

...diameter disengaging section 22 ----- 10 ft. 9in. 
Liquid quench water temperature---- 65° F. 
Liquid quench water rate thru 77----- 15 weight percent on feed. 
Steam injection thrul line 5------------ 3. weight percent on feed. 

Short Conven 30 
Contact tional Fluid Tinle Technique 

Comparison of yields: - 
Coking temperature, F.------- - - - - - 990 . 990 
Pressure, p. S. i. g.:------------------. 5 l6 or 
Feed rate volume liquid-...----------------------------- 35 
Feed?volume reactor/hr.--------...-----. 3.8 0.30 
-Contact time, seconds--------...----- 3 i5-25 Yields: 
.dry gas, weight percent.-...-...-------. 10.7 15:0 
Total distillate, voltme-percent.------ s: 38 Coke, weight percent-----------...---- 

The above data demonstrate the superiority of 
my invention over conventional fluid coking Oper 
ation with respect to liquid product yields. In 
addition considerable product quality advantages 
accrue to my technique inasmuch as the gas oil 
Diesel index is consistently appreciably higher 
and the Conradson carbon test on the gas oil is 
consistently lower than those of gas oils obtained 
in conventional coking operation, while gasoline 
inspection remains unaffected. 
While the foregoing description and exemplary 

operations have served to illustrate specific appli 
cations and results of my invention, other modi 
fications obvious to those skilled in the art are 
within the scope of the invention. Only: Such ' 
limitations should be imposed on the invention 
as are indicated in the appended claims. 
I claim: 
i. The process of producing volatile fuels from 

carbonizable materials at a carbonization ten 
perature which comprises passing carbonizable 
material through an elongated narrow path in 
contact with a mass of finely divided solids fluid 
ized by, an upwardly flowing gas and heated in 
dependently of said carbonizable material at least 
to said carbonization temperature, for a time of 
about 0.5-15 seconds sufficient to carbonize said 
carbonizable material Substantially completely 
but insufficient to permit substantial cracking of . 
volatile carbonization products to gases, control 
ling the flow velocity of said gas between about 
2-30 ft. per second so as to maintain high tur 
bulence of said mass across the cross-sectional 
area of Said path and to force Said gas and said 
mass in the same direction upwardly through said 
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15. Offluidized Solids maintained in a carbonization 

8. 
path while preventing substantial back-mixing of 
solids-against the flow, direction of the charge, 
discharging fluidized solids and volatile products. 
into a disengaging zone, withdrawing finely-di 
vided coke from said disengaging Zone and with 
drawing volatile carbonization products from said 
disengaging zone. - - . 

2. The proces of claim 
bonizable material is 
temperature. - - - ' ' ... v . . . . . . 

3. The process of claim: 1 wherein. Said car 
bonizable material is solid at the carbonization 
temperature. . . . . 

4. The process of claim 
mass of solids comprises product. Coke. . . . . 

5. The process of producing volatile produ 

1 whereini said ear 
liquid at-said. carbonization. 

wherein said fluidized. 

from carbonizable fuels-by subjectings said: fuels. 
to a carbonization-temperature which comprises. 
passing carbonizable material upwardly through. 
an elongated narrow, pathin contact with a tur- . 
bulent mass of finely divided solids fluidized by 
an upwardly flowing gas, and heated independ-. 
ently of said carbonizable material at least to 
said carbonization temperature, for a time of 
about 0.5-15 seconds sufficient to carbonizei said. 
carbonizable material...substantially "completely 
to form volatile-products and coke: but insuff 
cient to permit substantial cracking of volatile. 
carbonization products to gases, controlling the 
flow velocity of said: gas between...about: 2-30 ft. 
per second so as to maintain high turbulence of: 
said mass across the cross-sectional area of said 
path and to force said: gasi and said mass in the 
same-direction upwardly, through: said path while 
preventing Substantial back-mixirig. of Solids 
against the flow direction:of the charge, discharg 
ing fluidized... solids and volatile products: from 
said path into a disengaging Zone, withdrawing 
volatile, carbonization products, from Said. Zone, 
separately withdrawing finely...divided coke from, 
said zone, passing, finely divided coke. thus with 
drawn to a combustion Zone, subjecting finely 
divided coke. in Said coinbustion Zone: to a Com 
bustion, reaction to heat said coke: at least to 
said carbonization temperature and passing finely 
divided coke. So heated from Said.combustion Zone 
to Saidpath at a...rate:sufficient to supply at least. 
a portion of the heat of carbonization required 
on said path. 

6. The process of claim 5 wherein said coke is 
Stripped of associated volatile carbonization prod 
lucts prior to passing said coke to said combustion. 
ZOne. . . 

7. The process of claim 5 wherein said coke is . 
subjected to said combustion reaction in a dense 
turbulent bed of finely divided solids fluidized by 
an upwardly flowing combustion-supporting, gas. 

8. The process of claim 5 wherein the temper 
ature in Said disengaging Zone is below the incip 
ient cracking temperature of volatile carboniza 
tion products. 

9. The process of claim 5 wherein said car 
bonizable material is liquid at said carbonization 
temperature and said fluidized mass comprises 
a finely divided extrarieous solid, 

10. The process of claim 5 wherein the stem 
perature in said disengaging Zone is substantially 
the same as said carbonization temperature. 

11. The process of claim 5 wherein said solids 
and volatile-products in said path are quenched 
to a temperature below incipient cracking tem 
perature prior to the separation of coke from 
volatile products. 

12. In the process of continuously carbonizing 
carbonizable fuels in the form of a turbulent bed 
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zone and supplying heat of carbonization as sensi 
ble heat of finely divided product coke heated by 
a combustion reaction carried out in a dense 
fluidized bed of product coke maintained in a 
separate combustion zone, the improvement 
which comprises controlling the carbonization 
time at a length within about 0.5-15 Seconds de 
sirable for the prevention of cracking of volatile 
products to gases by passing said carbonizable 
material in contact with a fluidized mass of Said 
heated coke at a controlled rate upwardly through 
a carbonization zone forming an inclined elon 
gated narrow path having a ratio of length Over 
diameter of at least 7 and a diameter adapted 
to permit at the prevailing flow rate turbulence 
of the charge across the cross-section of Said 
path and to prevent substantial backmixing of 
solids against the flow direction of the charge. 

13. The process of claim 12 wherein fluidized 
coke and carbonization products flow in the same 
direction upwardly through said path. 

14. The process of producing volatile products 
from liquid carbonizable fuels of comparatively 
high specific gravity and high viscosity yielding 
volatile coking products of high cracking Sensi 
tivity, which comprises subjecting said fuels to a 
carbonization temperature within the range of 
850° to 1200°F., passing said carbonizable fuels 
upwardly through an inclined elongated transfer 
line carbonization zone in contact With a turbu 
lent mass of heated solids of particle size within 
the range of 50 to 200 mesh, fluidized by an up 
Wardly flowing gas stream having a Superficial 
velocity of about 2 to 30 ft. per second, to form 
a fluid solids mass of density 0.1 to 10 lbs. per 
cu. ft. and heated independently of Said carbon 
izable material at least to said carbonization tem 
perature, for a period of from about 0.5 to 15 
Seconds within said reaction Zone Sufficient to 
carbonize said carbonizable liquids substantially 
completely to form volatile products and Coke, 
but insufficient to crack said volatile carboniza 
tion products to a substantial degree to gases, 
controlling the flow velocity of said gas between 
about 2-30 ft. per second so as to maintain high 
turbulence of said mass across the cross-sectional 
area of Said path and to force said gas and Said 
maSS in the same direction upwardly through Said 
path while preventing substantial back-mixing 
of Solids against the flow direction of the charge, 
discharging fluidized Solids and volatile productS 
from said transfer line reaction zone into a dis 
engaging ZOne, Withdrawing volatile carboniza 
tion products from said Zone, passing finely di 
vided coke thus withdrawn, to a combustion zone, 
subjecting finely divided coke in said combustion 
ZOne to a combustion reaction to heat said coke 
at least to said carbonization temperature, and 
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passing finely divided coke so heated, from said 
combustion Zone to Said transfer line carboniza 
tion ZOne at a rate sufficient to Supply at least a 
portion of the heat of carbonization required in 
said carbonization zone. - - 

15. The process of producing volatile products 
from liquid carbonizable fuels of relatively high 
Specific gravity and high viscosity, which com 
prises passing said fuels at a carbonization tem 
perature of about 850-1400°F. through an elon 
gated narrow path in contact with a mass of 
finely divided solids fluidized by an upwardly 
flowing gas and heated independently of said 
cabonizable fuel at least to said carbonization 
temperature, for a time of about 0.5-15 seconds 
sufficient to carbonize said fuels substantially 
completely but insufficient to permit substantial 
cracking of volatile carbonization products to 
gases, controlling the flow velocity of said gas 
between about 10-30 ft. per second so as to main 
tain high turbulence of said mass across the 
CrOSS-Sectional area of Saidpath and to force said 
gaS and said maSS in the same direction upwardly 
through said path while preventing substantial 
back-mixing of solids against the flow direction 
of the charge, discharging fluidized solids and 
volatile products into a disengaging zone, with 
drawing finely divided coke from said disengaging 
Zone and withdrawing volatile carbonization 
products from said disengaging zone. 

16. The process of claim 15 in which said dis 
engaging Zone is a gas-Solids separation zone 
Wherein solids are separated from gas by centrif 
ugal action, and in which said fluidized solids 
and volatile products are passed directly from 
Said path into said separation zone. 
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