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The invention relates to the carbonizing of 
coal. 
According to a broad aspect thereof a cer 

tain portion of the coal to be carbonized is 
5 subjected to pretreatment, to wit a preheat 
ing, under conditions to insure the destroying, 
or the overcoming, of the agglutinating prop 
erties of the coal thus pretreated. Thereafter 
this pretreated coal is mixed with raw or un 

10 treated coal and the two are then carbon 
ized-preferably only partially carbonized 
to the extent desired as by any suitable dis tillation process. 
According to a more specific aspect of the 

linvention the coal to be pretreated is sub 
jected to a pulverization and the pretreated 
product still remains in finely divided form 
after the pretreatment. That portion of the 
raw coal which is not preheated is also pref erably pulverized and this pulverized raw and 
untreated coal has mixed with it, or is mixed with, the pretreated pulverized products so 
that the two are intimately and relatively uni 
formly mixed and this mixture is subjected to the desired degree of carbonization in any 
suitable manner. 

. An object of the mixing of the pretreated 
and untreated coal is to insure that the mix 
ture during carbonization will have only a 
limited amount, if any, of adhesive and co 30 

hesive characteristics. 
The invention is particularly applicable to 

the treating of what is frequently referred to 
as bituminous coking coals or high volatile 
coals for example bituminous coals having a 
volatile content of say 25% or even upwardly. 
According to certain more specific aspects of 
this invention it relates to a process according 
to which such a coal is pulverized and a por 
tion of the pulverized coal is subjected to a 
heat pretreatment as in an oxidizing atmos 
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phere having a temperature approximating 
600 degrees F. to 650 degrees F. for a suf 
ficient length of time to slightly increase the 
oxygen content of the pretreated coal, for 
example from A% up to 8A,%, and there 
after the pretreated coal is mixed with a cer 
tain portion of the pulverized raw coal and 

45 

the mixture is then subjected to a low tem 

perature carbonization so as to produce sepni 
coke. - 
Other aspects of the invention relate to ap 

paratus for carrying out the process to which 
the invention applies. 55 
As illustrating certain manners and ways 

in which the invention may be realized, ref 
erence is made to the accompanying drawings 
constituting a part of this specification and in 
which drawings:- - 

Figure 1 shows one form of the apparatus; 
and 

Figure 2 shows a furtherform. 
Referring to the drawings in detail and 

particularly to the apparatus of Figure 1, it 
will be observed that 1 indicates a means for 
pulverizing coal, frequently referred to as a 
pulverizing mill or as a pulverizing appara 
tus. A cyclone separator is designated by 2 
and is arranged so as to receive pulverized 70 
coal which is transported to it by the piping 
3 and the pressure.fan 4 in the piping. Some 
of the air used in the mill and in the trans 
port of the coal is returned to the pulverizing 
mill 1 from the cyclone separator 2 by the 
piping 5. An escape or exit for any surplus 
air is provided as at 6. The pulverized coal 
which is separated out in the cyclone sepa 
rator passes to a receiving bin or hopper 
and from this it is conveyed by any suitable 
feeding means 8 to a pretreating retort 9. 

It will be noted that a preheater 10 is in 
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dicated for preheating air or in fact any other 
suitabie gaseous medium which is caused to 
flow to the interior of the pretreating retort 
9 as by means of the fan 11 through piping 
12, 13 and 14. It will be furthermore noted that the air passing through the portion 13 is 
indirectly heated in the preheater 10. The 
air or other pretreating medium is introduced 90 
into the pretreating retort 9 at temperatures 
approximating 800 degrees F. 

in the pretreating retort 9 the preheated 
gaseous medium, preferably preheated air, 
travels upwardly counter to the downwardly 
moving pulverized material fed into the top 
of the pretreating retort 9 and the gaseous 
medium is ultimately withdrawn from the 
top of the pretreating retort through the 
piping 15 by means of the exhaust fan 16. In 109 
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the pretreating retort shown the upward 
movement of the hot treating gases is sufi 
cient to cause a delayed settling by gravita 
tion of the coal particles passing downwardly 
therethrough so that a sufficient time element 
is insured for effecting the desired pretreat 
ing of the coal and so as to destroy or insure 
the destroying of any adhesive or cohesive or 
agglutinating properties which it might 
possess. The pretreating may be carried out 
according to the processfully described in my 
copending application Serial No. 748,037 filed 
November 6, 1924, entitled “Improvements in 
or relating to the treating of coal.' 
The pretreated coal settles and collects at 

the bottom of the pretreating retort 9 and is 
conveyed therefrom to a carbonizing retort as 
17 by any suitable mixing and conveying 
mechanism as 18 and feed hopper 19. The 
carbonizing retort 17 may be of any suitable 
type or construction, for example, it may be 
of a type such as that shown in the Smith 
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Patent No. 1415,201 dated May 9, 1922, or of 
that shown in the Cantieny Patent No. 
1495,573 dated May 27, 1924, or it may be of 
any other suitable type or construction. It 
will also be noted that a supply and feeding 
means is indicated at 20 by which a rela 
tively predetermined amount of raw or un 
treated coal is fed into the mixing and con 
veying mechanism 18 under conditions such 
that the raw coal and pretreated coal can be 
come relatively intimately and uniformly 
mixed prior to introduction into the carbon 
izing retort 17. 
In this retort 17 the mixture is subjected to 

any suitable carbonization, for example, any 
low temperature carbonization wherein the 
general temperatures are sufficient to substan 
tially reduce the hydro-carbon volatile con 
tent of the mixture. It will be manifest that 
this carbonizing retort 17 must have suitable 
feeding mechanisms and suitable discharge 
mechanisms, in short, suitable mechanisms 
whereby the material can be fed to the retort 
and whereby the resulting products both solid 
and gaseous can be removed from the retort 
as the processfunctions. 

Reference will now be made to the appa 
ratus of Figure 2 which functions in a very 
similar manner to that of Figure 1. Like 
reference characters indicate like parts and 
with like functions in each of the figures. It 
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will be noted that in Figure 2 there is pro 
vided a second means for pulverizing coal 
to wit a second pulverizing mill or pulveriz 
ing apparatus 21 and an associated cyclone 
separator 22 that delivers the separated-out 
raw or untreated pulverized coal into the sup 
ply whereby a relative predetermined amount 
of raw or untreated pulverized coal is fed 
into the mixing and conveying mechanism 18 
under conditions such that the raw coal and 
the pretreated coal can become relatively in 
stimately and uniformly mixed prior to intro 
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duction into the top of the vertical carboniz 
ing retort 23 hereinafter referred to. The 
carbonizing retort 23 is preferably of the type 
wherein there is a counter-current relation 
existing between falling powdered coal and 
rising hot gases which are relied upon to 
effect carbonization of the falling coal. 
In the instance of the carbonizing retort 23 

the falling powdered coalisin fact a descend 
ing powdered coal mixture consisting of raw 
or untreated powdered coal and the coal 
which has been RE merely to cause it to lose its agglutinating properties with 
out losing any substantial portion of its hy 
drocarbon volatile content and this mixture 
is caused or allowed to gravitate in cloud-like 
form through the carbonizing zone of retort 
23 counter to rising hot gases which effect 
the carbonization in a relatively short time, to 
wit, in a period not exceeding 60 seconds. 
The average temperature of the gases which 
effect this carbonization approximates 1000 
degrees F. and the carbonization effected is a 
low temperature carbonization. This car 
bonizing retort 23, as previously indicated, is 
shown as a vertical carbonizing retort and 
is provided with a feeding mechanism 24 and 
any suitable gas offtake means 25 and dis 
charge mechanism 26 for effecting a removal 
of the resulting coke. In this vertical car 
bonizing retort 23 any suitable degree of car 
bonization can be carried out and with the 
feeding of the treated coal with the untreated 
coal in the manner specified the tendency. 
for the adhesion or cohesion of the particles 
undergoing treatment is materially lessened. 
A specific mode of treating coal in either 

forms of the apparatus above illustrated is 
as follows: Taking for example a raw coal 
having a hydrocarbon volatile content of 
34% and an oxygen content of 7A,% and sub 
jecting this to a pulverization and a preheat 
ing treatment, for example, to a pretreatment 
by upwardly rising hot air in retort 9 at an 
average temperature of 600 degrees F-650 
degrees F-temperature in air-this can be 
carried out so that the air will delay the pre: cipitating of the particles of the pulverized 
coal sufficient to permit the destruction of any 
agglutinating properties of the coal and at 
the same time to slightly increase the oxygen 
content of the coal, for example, approxi 
mately 1% and so as to only slightly change 
the general state of division of the particles 
thus treated and so as to only slightly reduce 
the hydrocarbon volatile content-to wit 
to approximately between 30% to 32%. The 
coal thus pretreated and preferably while 
still hot, is then mixed with or has mixed 
therewith the raw or untreated coal for exam 
ple, pulverized raw or untreated coal-and 
thereafter the mixture is subjected to any 
suitable low temperature carbonization by 
which the volatile content of the mixture is 
substantially reduced so that the resulting 
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product may have retained only a relatively 
small percent of the hydrocarbon volatile 
content originally in the coal. 
The pretreatment in the pretreating retort 

9 is carried out under conditions so as to sub 
stantially destroy the agglutinating charac 
teristics of the pulverized coal undergoing 
pretreatment, so as to only slightly reduce 
the hydrocarbon volatile content of the coal, 
so that the product resulting from this pre 
treatment has practically the same state of 
division as the original pulverized coal, and 
so that the degree of fineness is only slightly 
changed. While the degree of coarseness of the pretreated product is slightly increased 
as compared with the original pulverized 
coal, as is readily determinable by compara 
tive screen analysis, still the change in this 
regard is not great. 
In the pretreatment the temperatures for 

destroying the agglutinating properties are 
preferably between 500 degrees F. and 700 
degrees F. during a time when the coal is in 
pulverized form and while it is gravitating, 
counter to rising hot gases for a period of 
not more than sixty seconds. 
From what has preceeded, it will be noted 

(a) that the pretreatment produces a product, 
or perhaps an intermediate product, in which 
the agglutinating properties have been sub 
stantially destroyed, in other words, there has 
been produced a product practically void of 
agglutinating characteristics, (b) that this 
product is, mixed with the raw pulverized 
coal in such a manner that the mixture has 
at the most only limited agglutinating pro 
perties, and (c) that this mixture is subjected 
to the carbonization or distillation described, 
for example, to a carbonization or distilla 
tion such as is employed for the low tempera 
ture product of semi-coke. When the mix 
ture is made up of pretreated pulverized coal 
and raw pulverized coal and is allowed to 
gravitate counter to rising hot carbonizing 
gases then the carbonizing process should be 
completed by the direct action of gases having 
approximate average temperatures of 1000 
degrees F. and during a period of not over 
sixty seconds. m 

It will also be manifest from what has pre 
ceded that the invention as expressed in the 
claims may be realized in various modes and 
E. of apparatus without departing from 
the spirit and scope thereof. 
I claim: - 

1. In the carbonizing of coal the method 
comprising pulverizing coal, subjecting it to 
the action of a hot gaseous fluidin such a man 
ner as to substantially destroy its agglutinat 
ing properties but under conditions whereby 
the resulting product retains practically the 
same state of division as the original pulver 
ized coal and with substantially all of its 
hydrocarbon volatile content, mixing said re sulting product with raw pulverized coal, 
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and subjecting the mixture to carbonizing 
by means of a gaseous medium having tem 
peratures approximating 1000 degrees F. 

2. In the carbonizing of coal the method 
comprising pulverizing coal, subjecting it to 
the pretreating action of a hot gaseous fluid 
in such a manner as to substantially destroy its 
agglutinating properties but under conditions 
whereby the coal thus pretreated retains prac 
tically the same state of division as the 
original coal and with only slightly reduced 
hydrocarbon volatile content, mixing the coal 
thus treated with raw pulverized coal, and 
subjecting the mixture to the action of a 
gaseous medium having temperatures ap 
proximating 1000 degrees F. for a period not 
exceeding sixty seconds and under conditions 
to effect carbonization. - 

3. In the carbonizing of coal the method 
comprising pulverizing coal, subjecting it to 
the pretreating action of a hot gaseous medi 
um in such a manner as to substantially des 
troy its agglutinating properties but under 
conditions whereby the coal thus pretreated 
retains practically the same state of division 
as the original pulverized coal, mixing the 
pretreated coal with raw pulverized coal, and 
subjecting the mixture to the carbonizing ac 
tion of a gaseous medium the temperature of 
which approximates 1000 degrees F. and for 
a period not exceeding sixty seconds and un 
der conditions to effect carbonization. 

4. In the carbonizing of coal the method 
comprising pulverizing coal and subjecting 
it for a period not exceeding sixty seconds to 
a pretreating action of a hot gaseous medium 
the temperature of which is between 500 de 
grees F. and 700 degrees F., mixing the coal 
thus pretreated with raw pulverized coal, 
and carbonizing the mixture by subjecting it 
for a period not exceeding sixty seconds to 
the carbonizing action of a hot gaseous medi 
um, the temperature of which approximates 
1000 degrees F. 

5. An apparatus for the carbonizing of coal 
comprising in combination a pretreating re 
tort, a carbonizing retort, means for pulver 

O 

s 

80 

85 

90 

95 

05 

O 

izing coal, means for conducting pulverized 
coal from the pulverizing means to a cyclone 
separator, means for conducting pulverized 
coal from the cyclone separator to the pre 
treating retort, means for discharging the 
pretreated coal from the pretreating retort, 
and means for conveying the pretreated coal 
to the carbonizing retort which means in 
cludes means for mixing raw coal with pre 
treated coal while in transit from the pre 
treating retort to the carbonizing retort. 
In testimony whereof I have hereunto 

signed my name. . 
WALTER, RUNGE. 
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