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This invention relates to the treating and 
handling of coal, and more particularly the prep 
aration and handling of coal in slurries, pumpable 
in water; and it is among the objects of the in 
vention to condition the coal in particularly effec 
tive manner for handling and utilization. Other 
objects and advantages will appear as the descrip 
tion proceeds. 

\ To the accomplishment of the foregoing and 
related ends, the invention, then, comprises the 
features hereinaf r'fully described, and partic 
ularly pointed out n the claims, the following de 
scription setting forth in detail certain illustra 
tive .embodiments of the invention, these being 
indicative .however, of but a few of the various 
ways in which the principle of the invention may 
be employed. 
In preparing coal slurries, we have found that 

there is substantially no lower limit to particle 
size insofar as pumping line transportation of the 
slurry is concerned, nor to the handling at point 
of disposal; but the presence of excessive ?nes 
will increase the settling time and ?ltration time 
at the delivery end of the line. And, we have 
found that operating with particles small enough 
to pump, but with a minimum of ?nes decreases 
grinding time, decreases settling time, increases 
?lter capacities, and in certain instances avoids 
drying at the receiving end, and for all these 
considerations it is found that grinding such that 
eighty-?ve per cent of the particles pass a two 
hundred mesh screen and ninety-?ve per cent 
pass a one hundred mesh screen, gives partic 
ularly advantageous results with respect to the 
various factors concerned in preparaing and 
handling and using. , 
The coal, unless already of a size suitable to go 

into a wet grinding mill, is crushed. It is then 
ground in the presence of water by a suitable 
means, as for instance desirably wet ball mills of 
continuous type or the like, and is then passed 
through successive zones of classifying. We have 
found that if the coal be ground and the custo 
mary wet ways ?rst be employed to separate out 
over-size particles, there is considerable difficulty 
because of the low density of the coal which for 
this reason requires very large over-size capacity 
in such means. _ 

A desirable separation however may be carried 
out by treatment with air bubbling under suitable 
physical and chemical conditions for frothing 
separation. Thus, by treating the wet slurry in 
the presence of air bubbling with a wetting and 
frothing agent, such as cresylic acid, tannic acid, 
oxalic acid, aromatic sulfonic acids, hydrocarbon 
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sulfonates or sulfates, pine oil, soaps, etc., the 
?nes taken off from the ?rst zone or ?otation cell 
are thereby conditioned to a size to go into the 
pumps and the pipe line. The apparatus for this 
and the operation are as well known in ?otation 
in ore treatment, and as illustrated for instance 
in “Chemical Engineer's Handbook” (McGraw 
Hill Book 00., Inc., New York, 1934), bottom oi 
page 1453, or in “Principles of Chemical Engi 
neering,” by Walker, Lewis, McAdams and Gilli 

I land (McGraw-Hill Book C0,, Inc., New York, 
1937), pages 308 and 310; the coal ground in a 
wet mill to a pulp being supplied to the ?otation 
zone, through the porous bottom of which air is, 
bubbled, and the desired ?ne particles of coal are 
taken off in the foam at the top, while the dis 
charge of the remaining eilluent is passed to one 
or more succession cells to effect further recovery 
of ?ne solid particles escaping the ?rst cell, and 
over-size material may be returned to the ball 
mill. In some instances it is desirable to grind 
and carry out the froth separation in the presence 
of more water than is to be handled in the slurry 
through the pipe line, and in such case the ?ne 
components as coming from the ?rst frothing 
zone may be passed through a means for elimi 
nating excess water, such for instance as a thick 
ener such as used with certain ore pulps, etc. 
If in the bubble classifying zones we employ as 
wetting and frothing agent a substance of acid 
type, as for example cresylic acid, then after the 
classi?cation and ash separating operations this _ 
may be neutralized, as for instance by potassium 
hydroxide, ammonium hydroxide, ethanol amine, 
etc., and the compound so formed very con 
veniently next provides a particularly effective 
dispersing agent to maintain the coal particles 
in suspension during the transit through the pipe 
line. While the suitably ?ne material is thus 
taken off for transit, the over-size particles are 
at the sametime separately taken 'OE and recycled 
to the wet grinding zone. If desired, other meth 
ods of classifying not embodying air bubbling may 
be employed. 
Where coal contains undesired amounts of min, 

eral matter and’ ash-producing material this can 
be eliminated by passing the classifyer overthrow 
through a further cell or cells where, as by the 
choice of suitable agents, the coal particles may 
be selectively wetted and also carried by the air 
bubbles, while the mineral particles will be wetted 
by the water and settle out at the discharge end 
of the classifying zones. The slurry may then be 
thickened to pumping concentration and the 
clean over-size returned for further grinding. 



In some instances it is desirable also to incor 
porate in the slurry before it goes into the pipe 
line. an addition agent for instance to restrain 
corrosion or to restrain oxidation, e. g., phos- ' 
phorus esters, salts of phosphorous acids, methane 
base derivatives. acetoacetanilide, asymmetric 
diphenyl hydrazine, triethylene tetramine, tetra 
ethylene pentamine, oleic amine, p-amino di 
methyj’aniline, benzylaminophenol, diphenyl eth 

' ylene" diamine, quinoline, mercaptobenzothiazole 
and its derivatives, etc. 
The thus prepared coal suspension is pumped 

through the pipe line of any desired length from 
point of preparation to point of usage, and at 
the latter point the slurry is discharged-into a 
settling space which may advantageously be 
large enough to provide a desired amount of 
storage thus in water and in protection from the 
atmosphere. 
equipped with conveyor means, the accumula 
tion of coal particles at the bottom may be re 
moved in relatively concentrated slurry without 
requirement of a thickener or speci?c means for 
eliminating the excess water. Then, the mate 
rial may go to a continuous type ?lter, for ex 
ample, or to a centrifuge, and to a drier of rotary 
or other desired form. In the drying, an inert 
atmosphere, such as that provided by products 
of combustion, should be present. And, by draw 
ing oil to a’ cyclone separator, suspended dust 
particles may be separated from the gas, so much 
of the latter as desired may be re-cycled to the 
drier, and the recovered dust particles may be 
turned with the discharge particles from the 
drier to the bunkers, burners or other equip 
ment which is to operate on the coal. Where it 
is unnecessary to dry the ?ltered coal, it may be 
by-passed in whole or in part direct from the 
?lter to the bunkers or burners or other point 
of disposal as preferred. It the particle size is 
approximately that indicated as preferred, the 
drying step may generally be dispensed with. 
Relatively coarse coal, as'10 to 20 mesh may 
also be pumped on occasion with only cen 
trifuging and further grinding at the end of the 
system. » 

Other modes of applying the principle of the 
invention may be employed, change being made 
as regards the details described, provided the 
features stated in any of the following claims, 
or the equivalent of such, be employed. > 
We therefore particularly point out and dis-. 

tinctly claim as our invention: 
1. A process of treating coal, which comprises 

grinding coal in the presence of water to a fine, 
ness of eighty-?ve per cent'two hundred mesh 
and ninety-?ve per cent one hundred mesh, sub 
iecting the product in at least one zone to treat 
ment with bubbled air and an acid frothing 
agent, returning over-sized particles to the wet 
grinding zone, taking oi! the ?ne particles from 
the frothing treatment, eliminating excess of 
water from such particles, neutralizing the acid 
frothing agent and changing same to a dispers 
ing agent, incorporating in the slurry an agent 
lessening its oxygenizing tendencies, pumping 
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the resultant slurry through a pipe line to point 
or use, running the slurry into a storage and 
settling basin, drawing on the thicker coal slurry 
iron: the bottom, ?ltering, and drying the 
particles in an inert atmosphere. 

2. A process or treating coal, which comprises 
grinding coal in the presence or water to a ?ne 
ness of eight-?ve per cent two hundred mesh 
and ninety-?ve per cent one hundred mesh, 
subjecting the product in at least one zone to 
treatment with bubbled air and an acid frothing 
agent, returning over-sized particles to the wet 
grinding zone, taking 011 the ?ne particles from 
the irothing treatment, eliminating excess of 
water from such particles, neutralizing the acid 
frothing agent and changing same to a dispers 
ing agent, pumping the resultant slurry through 
a pipe line to point of use, and running the slurry 
into a storage and settling basin. 

3. A process of treating coal, whichcomprises 
grinding coal in the presence 01' water to a ?ne 
ness of eight-?ve per cent two hundred mesh 
and ninety-?ve per cent one‘ hundred mesh, sub 
jecting the product in a preliminary zone to 
bubbled air and an acid frothing agent, retum 
ing over-sized particles to the wet grinding zone, 
taking off the ?ne particles from the preliminary 
zone, eliminating excess of water from such 
particles, neutralizing the acid frothing agent 
and changing same to a dispersing agent, pump 
ing the resultant slurry through a pipe line to 
point of use, running the slurry into a storage 
and settling basin, drawing on’ the thicker coal 
slurry from the bottom, ?ltering, and drying the 
particles in an inert atmosphere. 

4. A process of treating coal, which comprises 
grinding coal in the presence of water to a 
?neness of eighty-?ve per ~cent two hundred 
mesh and ninety-?ve per cent one hundred 
mesh, subjecting the product in a preliminary 
zone to bubbled air and an acid frothing agent, 
returning over-sized particles to the wet grind 
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preliminary zone, neutralizing the acid irothing 
agent and changing same to a dispersing agent, 
pumping the resultant slurry through a pipe 
line to point of use, running the slurry into a 
storage and settling basin, drawing oil.’ the 
thicker coal slurry from the bottom, ?ltering, 
and drying the particles in an inert atmosphere. 

5. A process of treating coal, which comprises 
grinding coal in the presence of water to a ?ne 
ness of eighty-?ve per cent two hundred mesh 
and ninety-?ve per cent one hundred mesh, sub 
jecting the product in a preliminary zone to 
bubbled air and an acid frothing agent, retum 
ing over-sized particles to the wet grinding zone, 
taking oiI the ?ne particles from'the preliminary 
zone, neutralizing the acid irothing agent and 
changing same to a dispersing agent, incorporat 
ing in the slurry an agent lessening its oxygeniz 
ing tendencies, pumping the resultant slurry 
through a pipe line to point of use, ?ltering, and 
drying the particles in an inert atmosphere. 
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