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This invention relates to the treatment of 

solid carbonaceous and hydrocarbon oil mix 
tures and more particularly refers to sub 
stantial devolatilization or coking of ma 
terials such as hydrocarbon oils containing 
coal, petroleum coke or the like in finely 
dispersed form, 

he use of externally heated rotary re 
torts for continuously coking mixtures of 
oil and carbonaceous material has been pre 
viously disclosed. The present invention is 
concerned with improvements to processes 
and apparatus, of this type, the primary. 
principles of which comprise intermittently 
arresting the coking operation, permitting 
the retort to cool somewhat and causing the 
layer of coke or carbonaceous material to 
break and scale away from the wall of the 
retort, due to their unequal contraction so 
that it may be removed from the Zone of 
treatment. After the cooling and coke-re 
moving period the coking operation may 
continue as before. 
I have found that E. this method of re 

moving coke which adheres to the walls of 
the retort it normally falls away in rela 
tively large pieces thus minimizing the R 
duction of small coke particles or fines 
which predominate in many other methods 
of coke removal. This feature obviates the 
necessity of briquetting the carbonaceous 
fuel. It is also characteristic of the process 
of the present invention that the tempera 
ture in the coking zone may be reduced pnly 
sufficiently to cause the adhering carbona 
ceous layer to crack and scale away from the 
walls of the retort, after which the coking 
operation may be resumed without first sub 
stantially increasing the temperature of the 
heated retore shell. This is due to the fact 
that the furnace temperature preferably is 
gradually increased as the layer of carbona 
ceous material builds up on the walls of the 
retort, to compensate for the reduced rate 
of heat transfer caused by the insulating 
properties of said carbonaceous material, re sulting in a substantially higher tempera 
-ture in the retort shell at the end than at the 
start of the coking period. Thus the tem 
perature to which the retort shell is cooled 

during the cleanin period may not be sub 
stantially lower than the temperature re 
quired to start the succeeding coking opera 
tion. 
The attached drawing is a vertical section 

of one specific form of apparatus in which 
55 

the process of the present invention may be 
accomplished. The drawing and the foll 
lowing description are given for the purpose 
of more clearly illustrating the novelty and 
features of the invention. The rotary retort is indicated in general at 1. The cylindrical 
shell 2 of the retort is located in a suitable 
furnace setting 3 and is rotated by any suit 
able motivating means, not shown, through 
gear arrangement 4. Ends 5 and 6 of the 
retort, located outside the heating zone of 
the furnace, Espy are stationary and 
any suitable form of packing arrangement, 
not shown is provided between the rotary 
shell 2 and stationary ends 5 and 6 to pre 
vent escape of materials from the retort. - 
Any suitable fuel such as oil, gas, pull 

verized solid fuel or the like is supplied to 
combustion zone 7 of the furnace by means 
of any suitable burner, not shown, through 
burner port 8. The hot combustion gases 
pass upward through the perforated arch 
9 of the furnace, along shell 2 of the retort 
through heating zone 10 and out of the fur 
nace to a suitable stack, not shown, through 
flue opening 11. 
The material to be coked may be supplied 

to the retort through line 12 and valve 13 
falling upon a heated portion of shell 2 in 
a relatively thin stream from nozzle 14, it 
being understood that where coal or other 
solid matter is treated alone that the inlet 
feed pipe should be suitable for such pur 
pose. Rotation of the retort shell 2 and 
slight inclination of the retort from the hor 
izontal toward its discharge end effects sub 
stantially uniform distribution of the mate 
rial supplied thereto over the entire inner 
surface of shell 2. Rotation of the retort 
also assists in maintaining a substantially 
uniform temperature around the entire cir 
cumference of the shell and the material dis 
tributed over the walls of the shell is sub 
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stantially devolatilized and reduced to coke 
or carbonaceous residue. 
As a layer of coke or carbonaceous mate 

rial builds up upon the inner surface of 
shell 2, the poor heat conductivity of the 
carbonaceous material will reduce the flow 
of heat from the furnace to the material 
undergoing coking. To offset this reduc 
tion in the rate of heat transfer the fur 
nace temperature, preferably is gradually 
increased during the coking operation. The 
heated shell 2 of the retort is preferably con 
structed of a suitable metallic alloy, such as 
nickel chromium steel, capable of withstand 
ing the relatively high temperatures to 
which the shell of the retort is subiected. 
After a substantial layer of coke has been 

built up upon the inner surface of revolving 
shell 2 of the retort the supply of chargin 
stock to the zone of treatment is stopped Preferably heating of the retort is continued 
for a time after the feed is discontinued to 
substantially vaporize any volatile matter re 
maining on the surface of the coke layer. 
Firing is then discontinued to allow the 
retort to cool, thus establishing unequal con 
traction between the metal shell and the car 
bonaceous layer, the shearing force of which 
causes the layer of carbonaceous material to 
break and scale away in relatively large 
pieces. The slight inclination and the rota 
tion of the retort causes the dislodged car 
bonaceous material to pass to the discharge 
end 6 of the retort from which it is removed 
th. coke discharge tube 18. 

Either or both of the stationary ends 5 
and 6 of the retort may be provided with 
removable plugs 16. By means of openings 
17, provided with the plugs 16 are removed, 
a rod, not shown, EE, sharpened at 
its end may be inserted and forced by means 
of a hydraulic ram, compressed air-gun or 
other suitable means, not illustrated, into 
the carbonaceous mass at a point close to the 
inner surface of shell 2, thus starting or as 
sisting the breaking and scaling away of 
the coke during the cooling and cleaning 
period. Rotation of the retort is, of course, 
stopped during the rodding operation and a 
jet of steam may be directed through the 
openings 17 to prevent the escape of hot 
gases from the retort. 
The lower end of coke discharge tube 18 is 

preferably immersed in liquid which acts as 
a seal to prevent the escape of vapors and 
gases through this port. Any suitable liquid 
such as oil or water may be employed and 
may serve also as a quenching medium for 
the coke. Coke may be discharged during 
the intermittent cleaning operation of the 
retort onto a continuous conveyor 19 of an 
suitable form, one end of E. is immerse 
in the liquid seal and SE; chamber 20 
and by means of which the coke may be re 

sired. Coking temperatures emp 
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A line 12 controlled by valve 13' is provided 
for introducing steam or water into the re 
tort, when desirable, to assist cooling of the 
retort during the coke-removing period and/ 
or to keep the oil inlet nozzle 14 free of ob 
structions. 
Vapors removed from the retort through 

line 21 and valve 22 may pass to fraction 
ation, condensation, cooling and collection 
apparatus or to any other apparatus for de 
sired treatment, means for which are well 
known and are not shown on the drawing. 
If desired, the heayy portions of the vapors may be separated from the lighter portions 
by fractionation and returned to the retort 
for further treatment together with the 
charging stock, by well known means not ill 
lustrated in the drawing. 

Preferably the process is operated at sub 
stantially atmospheric pressure although 
relatively low super-atmospheric pressures 
or partial vacuum may be E. if de oyed may 
range from 900 to 1300 F., more or less, de 

inding primarily upon the type of material 
eing treated and the desired volatility of 

the coke produced as well as the desired 
characteristics of the other products of the 
process. Preferably the temperature of the 
retort is reduced by from 300 to 600° F., 
more or less, during the cooling and coke 
removing period of the operation. 
As a specific example of the operation of 

the process of the present invention, a heavy 
fuel oil and about 200 mesh coal admixed in 
substantially equal parts by weight is sup 
plied to the externally heated rotary retort 
at the rate of about 1000 pounds per hour. 
The furnace temperature, i.e., the tempera 
ture measured in the heating zone of the 
furnace adjacent to but outside of the rotary 
shell of the retort, is about 1350 F. when 

ro 

75 

95 

100 

105 

the feed is started. This temperature is in 
creased, for example, by injecting a greater 
amount of fuel into the furnace, at the rate 
of about 100 F. per hour to approximately 
1650 F. This temperature is maintained 
for about 7 hours during which time the rate 
of feed is gradually decreased to approxi 
mately 350 pounds per hour. The supply of 
carbonizable material being fed is then 
stopped and the furnace temperature is in 
creased from approximately 1650 to about 
1750 F. after which the fires are extin 
guished, permitting the retort to cool over 
a period of Early one hour to about 
1400° F. at which time substantially all of 
the carbonaceous material will have been 
dislodged from the walls of the retort and 
discharged from the zone of treatment. 
During the coking operation the vapors and 
gases from the retort are subjected to frac 
tionation, their relatively heavy components 
comprising about 30 percent of the total 
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tort for further treatment, together with 
the charging stock, while the remainder of 
the distillate is subjected to condensation 
and cooling and separated from the gas. 
An operation such as above outlined may 

yield approximately 50 percent, based on the 
weight of the charging stock, of coke, the 
maximum of which is recovered in relatively 
large pieces. This material may have a vo 
latile content of about 8 percent and is suit 
able for domestic fuel as well as many other purposes. About 22 percent, by weight of 
gas, having a calorific value of approximate 
ly 950 B. t. u's per cubic foot may also be 
recovered and in addition a total liquid re 
covery of approximately 30 percent by 
weight, some 6 to 8 percent of which may 
comprise motor fuel having an antiknock 
value equivalent to an octane number of 85 
or more, may be recovered. The liquid 
products among other uses are highly suit 
able as charging stock for cracking. 

I claim as my invention: 
1. A process for the treatment of carbon 

25 izable materials to produce coke and cracked 
liquid products which comprises introduc 
ing the carbonizable material in a continu 
ous stream into a rotating retort, simulta 
neously heating the rotating shell of the re 
tort WE the material introduced there 
to adheres to the inner surface thereof and 
is reduced to coke, causing the coke to 
build up upon the heated walls of the re 
tort and simultaneously increasing the fur 
nace temperature around the retort to com 
pensate for the decreased rate of heating 
and coking caused by the insulating coke 
layer, periodically stopping the PE of 
carbonizable material to the retort and si multaneously discontinuing heating of the 
retort, so as to allow it to cool to a prede 
termined temperature whereby the deposit 
ed coke is loosened from the retort walls, 
removing the coke from the retort, then re 
suming heating of the retort and again ad 
mitting carbonizable material thereto to re 
peat the operation above described. . 

s 2. A process for the treatment of hydro 
carbon oil and coal mixtures to produce coke 
and cracked liquid products which com 
prises introducing the mixture in a continu 
ous stream into a rotating retort, simulta 
neously heating the rotating shell of the re 
tort whereby the material introduced there 
to adheres to the inner surface thereof and 
is reduced to coke, causing the coke to build 

15 

30. 

up E. the heated walls of the retort and simultaneously increasing the furnace tem 
rature around the retort to compensate 

E. the decreased rate of heating and coki 
caused by the insulating coke layer, period 
ically stopping the supply of coal and oil 
mixture to the retort and simultaneously discontinuing heating of the retort so as to 
allow it to cool to a predetermined temper 
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ature whereby the Rite coke is loosened 
from the retort walls, E, the coke from the retort, then resuming heating of 
the retort and again admitting the coal and 
oil mixture thereto. to repeat the operation 
above described. . . 

3. A process for the treatment of heavy 

70 

hydrocarbon oils to produce petroleum coke 
and cracked liquid products which com 
prises introducing the oil in a continuous 
stream into a rotating retort, simultaneous 
ly heating the rotating shell of the retort 
whereby the material introduced thereto ad 
heres to the inner surface thereof and is 
reduced to coke, causing the coke to build 
up upon the heated walls of the retort and 
simultaneously increasing the furnace tem 
perature around the retort to compensate for 
the decreased rate of heating and coking 
caused by the insulating coke layer, period 
ically stopping the EP. oil to the re 
tort and simultaneously discontinuing heat 
ing of the retort, so as to allow it to cool 
to a predetermined temperature whereby the 
deposited coke is loosened from the retort 
walls, removing the coke from the retort, 
then resuming heating of the retort and 
again admitting the heavy hydrocarbon oil 
thereto to repeat the operation above de 
scribed. . 

4. A process, as defined in claim 1, where 
insteam is admitted during the cooling and 
coke-removing period. 

5. A process for the treatment of carbon 
izable materials to produce coke and cracked 
liquid products which comprises externally 
heating a rotatable retort to a predeter 
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mined temperature and introducing the car- . 
bonizable material in a continuous streami 
into the rotating retort, causing said mate 
rials to spread over the inner surface of 
the retortin relatively thin layers, exter 
nally heating the rotating retort to reduce 
the material introduced into the retort to 
coke, whereby the coke builds upon the heat 
edinner surface of the retort, re 
temperature around the retort to increase 
the temperature thereof to compensate for 
the decreased rate of heat transference 
through the built up heat insulating coke, 
decreasing the rate of supply of carboniz 
able material to said retort as the layer of 
coke increases, periodically stopping the 
supply of carbonizable material to the re 
tort, and concurrently Eging the heating 
of the retort so as to allow it to cool to 
below the first mentioned predetermined 
temperature, whereby the deposited coke is 
loosened from the retort walls, removing the 
coke from the retort, then resuming heating 
of the retort and again admitting carbon 
izable material thereto to repeat the opera 
tion above described. 
In testimony whereofI affix my si ature. 

ALFRED FISHER. 
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