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5 Claims. 

This invention relates to the manufacture of 
heat-digestion products from carbonaceous mini 
eral materials such as bituminous coal, cannel 
coal, shale, and the like under conditions such 
that a substantial but regulated amount of de 
composition of the carbonaceous mineral ma 
terials takes place during the digestion. 

In the past it has been proposed to prepare 
such products by introducing the mineral ma 
terial into a tank containing a body of a hydro 
carbon liquid, . Such as coal tars, high-boiling 
coal tar oils, and coal tar pitches, or various 
petroleur tars and oils, and then to heat the 
tank externally to bring the temperature of the 
mixture to between 300° and 400° C. Such proc 
esses were Subject to the disadvantage that since 
a much higher temperature prevailed at the tank 
wall surfaces than in the body of liquid, solid 
material in contact with the surfaces was sub 
jected to more intense heat-treatment than Solid 
raaterial at a distance therefron and conse 
quently overheating, and even charring of the 
Solid material occasionally occurred, and deposit 
of carjonaceous scale on the Walls of the vessel 
resulted. 

ifioreover, successful operation of the digestion 
process requires careful control to effect the 
desired degree of decomposition of the mineral 

dergoing digestion, e. g. coal. It has been 
ifold that if the digestion is carried out so that. 
(no decomposition OS only incipient decomposition 
of the coal occurs, products are obtained of a 
quite different nature from those desired. If, 
however, the time and temperature of digestion 
of a given coal are increased, a relatively sudden 
change occurs in the consistency of the product 
together with marked evolution of typical volatile 
coal-decomposition products and a reduction in 
the content of volatile combustible matter in the 
digested mineral. 
Commercially desirable products are obtained 

by carrying the digestion to or beyond the point 
where these phenomena, occur. 
On the other hand, if the digestion tempera 

ture is too high, excessive decomposition occurs, 
and the products begin to lose their character. 
istic properties, such as relatively low suscept 
tibility to temperature change, and approach 
ordinary pitch. 

Accordingly it is essential to control the degree 
of decomposition of the mineral by controlling 
not only the time of digestion but the tempera 
ture to which it is subjected during digestion. 
Any process which subjects a portion of the 
digestion charge to overheating, to that extent 

(C. 196-4) 
dilutes the desired and characteristic final prod 
uct with material approaching ordinary pitch in 
character. 

In order to overcome the disadvantages of the 
direct-fired tank-still process, it has been pro 
posed to circulate the liquid hydrocarbon through 
a body of coal or other carbonaceous mineral Ina 
terial. In the process thus proposed the hydro 
carbon liquid flowed in a circuit involving a heater 
and a digestion chamber, so that heating of the 
liquid was accomplished at a point out of con 
tact with the main body of coal which it was de 
sired to subject to the digestion treatment. This 
process was found to overcore the disadvantages 
of overheating, excessive decomposition and the 
formation of carbonaceous scale on heating sur 
faces. In operation of the process on a large 
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scale, however, it was frequently found that after 
a run a varying percentage of the coal remained 
in the digestion charaber i? a partially digested 
condition. Since the properties of the desired 
product depend to a, considerable extent on the 
content of digested coal, this had two disad 
Waitages: 

(i) The properties of the product of the orig 
inal batch could not be accurately predicted be 
cause its digested-coal content was the difference 
between the coal introduced (less volatile decome 
position products) and the varying residue in the 
digester, and there was no way of determining 
accurately beforehand the proportion of the 
coal that would remair as residue; 

(2) in formulating succeeding batches it was 
impossible to make allowance for the varying 
residue in the digester, part of which would be 
dispersed in each following batch, for there was 
no ready Eleans for measuring or weighing the 
residue in situ. 

Still another disadvantage encountered lay in 
the fact that, the partially digested coal possessed 
a semi-liquid, livery, or jelly-like character such 
that it forced a more or less resistant protective 
coating on fragments of undigested coal, and con 
tact of liquid therewith was diminished. As a 
consequence the digestion was appreciably pro 
longed. 
While the above discussed disadvantages are 

not of a rature to make the process unworkable, 
they lead to products of widely variant proper 
ties and make it uneconomical for producing prod 
lucts to close specifications. 
In accordance with the present invention it has 

been found that the desired degree of decomposi 
tion of the carbonaceous mineral can be effected, 
while the disadvantages of both the direct-fired 
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2,174,184 3 
the maximum temperature to be attained by the 
mixture, for the gas-to-liquid temperature dif 
ference becomes radically less as the tempera 
ture of the liquid rises. In case the gases are 
at high temperatures on the order of 1000 to 
2000. C. the reduction in heating effect as a con 
Sequence of reduced temperature difference will 
be small and to keep the liquid temperature 
down the liquid may be circulated at an in 
creased rate or the heat supply may be reduced, 
as by diluting the combustion gases with air 
or cutting the flow of fuel. In this manner the 
maximum temperature of the liquid at 2a may 
be kept within 10° or 20 of the maximum liquid 
temperature in the tank as recorded at 20. 
The following example illustrates the prepara 

tion of a coal-digestion product by the process 
of the present invention: 

6889 gallons of a digestion medium consisting 
of topped high-temperature, bituminous coal tar 
and heavy creosote oil were charged to tank 
as above described. The temperature was brought 
up to somewhat above 150° C. by circulating the 
tar-oil mixture through heating coil 9 by means 
of pump 6 from and to tank f. While the mix 
ture was being circulated, 18,671 pounds bitumin 
ous coal, ground to pass a 10 mesh screen, were 
gradually introduced into tank and there agi 
tated with the tar-oil mixture. The liquid flow 
through coil 9 was maintained at a constant aver 
age rate of 11.60 linear feet per minute during the 
digestion. Laboratory tests having previously 
een made to determine suitable digestion tem 

perature for the coal in question to Secure the 
desired degree of coal decomposition, heating 
and circulation Were continued to bring the con 
tents of tank as recorded at 20 to 304 C. Over 
a period of several hours; at the same time the 
heating of coil 9 was so controlled that the tem 
perature indicated at 2a was at no time more 
than 100° C. higher than that indicated at 20, 
and was 315° C. when that at 20 had reached 
304 C. The contents of tank were held at 304 
C. for an hour and then discharged. During the 
digestion volatile decomposition products of the 
coal and distillate from the tar-oil mixture passed 
of through pipe 7 and condenser 8, condensible 
constituents, being condensed and passed to stor 
age. The product produced in this manner had 
the following properties. 
Melting point------------------------ °C 70 
Penetration at- . 

0 (200 gms, 30 seconds).-------------- 4 
25 (100 gms, 5 seconds).-------------- 30 
46.1 (50 gms., 5 seconds) ------------- 80 

Slide test at 40°C. (7 hours, 30° angle, A 
inch cube).----------------------inches. 2's 

claim: . 
1. The method of producing from coal and 

petroleum tars, pitches of lower temperature 
susceptibility than ordinary tar pitches of the 
same melting point, comprising suspending finely 
pulverized coal in regulated amount in a liquid 
comprising tar, of the group consisting of coal 
tar and petroleum tar, or its distillation products, 

which liquid is capable of forming pitch on dis 
tillation, agitating said liquid and mechanically 
Suspended coal, recirculating said liquid and coal 
through a heating coil to effect the decomposition, 
of the coal, and continuing the decomposition 
process until a pitch product of the desired melt 
ing point and temperature Susceptibility is ob 
tained. 

2. The mcthod of digesting bituminous coal in 
a coal-tar digestion medium, which comprises 
preparing a mixture of the digestion medium 
containing the coal suspended therein in finely 
divided form, withdrawing a portion of the mix 
ture, passing a stream thereof While free from 
added reagents through a heating Zone at a rate 
such that the average velocity of the mixture 
within one and a quarter inch of the heating sur 
face is above one foot per second, returning it to 
the main body of the mixture and mixing it 
therewith, and continuing said operation only 
until the temperature of the main body of the 
mixture has reached but not exceeded a diges 
tion temperature between 300 and 400° C. 

3. The method of producing from tar, pitches 
of lower temperature susceptibility than ordinary 
tar pitches of the same melting point, comprising 
suspending finely pulverized coal in regulated 
amount in a liquid comprising bituminous coal 
tar or its distillation products, which liquid is 
capable of forming pitch on distillation, agitat 
ing said liquid and mechanically suspended coal, 
recirculating said liquid and coal through a heat 
ing coil to effect the decomposition of the coal, 
and continuing the decomposition process until 
a pitch product of the desired melting point and 
temperature Susceptibility is obtained. 

4. The method of producing from coal tar, 
pitches of lower temperature susceptibility than 
ordinary tar pitches of the same melting point, 
comprising suspending finely pulverized coal in 
regulated amount in a liquid comprising coal tar 
and creosote oil, which liquid is capable of form 
ing pitch on distillation, agitating said liquid and 
mechanically suspended coal, recirculating said 
liquid and coal through a heating, coil to effect 
the decomposition of the coal, and continuing the 
decomposition process until a pitch product of 
the desired melting point and temperature SuS 
ceptibility is obtained. w 

5. The method of digesting bituminous coal in 
a coal-tar digestion medium, which comprises 
preparing a mixture of a digestion medium com 
prising bituminous coal tar and heavy Creosote 
oil containing the coal suspended therein in finely 
divided form, withdrawing a portion of the mix 
ture, passing a stream thereof while free from 
added reagents through a heating ZOne at a rate 
such that the average velocity of the mixture 
within one and a quarter inch of the heating 
surface is above one foot per second, returning it 
to the main body of the mixture and mixing it 
therewith, and continuing Said operation only 
until the temperature of the main body of the 
mixture has reached but not exceeded a diges 
tion temperature between 300° and 400 C. 

WLFRED McKINTEY BY WATER. 
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