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By the modern methods of concentration 
of ores for the purpose of separating values 
from the accompanying earthy material or 
gangue, the ores are frequently ground to 
almost flour fineness and the resulting con 
centrates, after having as much water re 
moved as possible by means of filters, are 
still wet and at best have the consistency of 
soft putty. Ores of this character are usual 

0 ly sintered as a preliminary to treatment in 
smelting furnaces to remove sulphur if that 
is necessary, but chiefly to produce a coarse 
product favorable for subsequent blast fur 
nace smelting. Such ores may have to go 
through a considerable amount of handling 
before they are delivered to the sintering 
plant, and in their wet, sticky condition are 
very difficult to put into and di 
of cars, draw out of hoppers or bins, or 
handle through chutes, elevators, conveyors, 
etc. The treatment which I describe below 
makes such ores easy to handle, as they can 
be put in cars, bins, etc., or be drawn out 
through chutes or conveyed in elevators or 
conveyors without sticking to the containers. 
As a requisite for successful sintering the 
material to be sintered should be fed onto 
the sintering machine in a loose bed per 
meable to the air currents. Such concen 
trates present a difficult problem, since in 
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their wet plastic condition they do not offer 
a mass sufficiently permeable to the air cur 
rents in the sintering machine, and if the 
concentrates are mixed up in some form of 
mixing or disintegrating device the particles 
stick together again almost immediately, 
giving an impervious bed, or at best, one 
that is irregularly permeable. The air cur 
rents, choosing the permeable spots, leave 
untouched the denser areas. This results in 
a very unsatisfactory, partially sintered 
product full of unsintered fines or of fines 
E.g. in sulphur, which cause high dust 
OSSES 

To avoid the foregoing objections the 
usual method is to mix such concentrates 
with other materials. Such procedure is 
only partially satisfactory, as the resulting 
mixture contains a large proportion of the 

tumps, as from the size of an egg down to 
the size of a walnut, which have not become 
broken up and thoroughly mixed through 
the charge. Such lumps, because of their 

65 impermeability to air, cause unsintered spots 
or islands in the sinter bed, and, as a re 

discharge out . 

"Flat concentrates in relatively large 

sult, high sulphur content in the sinter cakes 
and serious dust losses. 
As the tonnage of ores treated by the flo 

tation process is daily growing greater, and 
the amount of other ores available to mix 
With them is daily growing smaller, the 
problem has reached an acute stage. 

It is well known that a charge to success 
fully sinter must contain a certain amount 
of Water, which may vary from 8% to 12%. 
It is, of course, possible to subject the wet 
concentrates above mentioned which con 
tain, as they come from the filters, 15% or 
more of water, to a process of drying. In 
practice this is unsatisfactory not only on 
account of the cost but because such mate 
rial cannot be readily dried to a uniform 
moisture content. It can be completely 
dried but the resulting dried material con 
sists of baked lumps which are hard to break 
up again, and when broken up they form fine 
dust. It is not feasible to stop the drying 
at a point where the material will still con 
tain from 8% to 12% moisture becauce this 
drying action is uneven. The partially 
dried mass would consist of some completely 
dried dusty material and a quantity of large 
lumps dry and baked hard on the outside 
and still very wet on the inside, making a 
material unsuitable for a sintering charge 
and one which would be almost impossible 
to mix satisfactorily. 
The object of the present improved meth 

od is to so treat and mix the concentrates re 
ferred to that they will readily flow through 
bins, chutes, etc., and when fed on the bed 
of a sintering machine they will form a 
loose, open mass, readily permeable to the air 
currents, and which when sintered will give 
solid cakes thoroughly agglomerated and 
free from dust. 
In the preparing of concentrates I proceed 

as follows: 
I divide the wet plastic ore concentrates 

or fines into relatively small lumps, pellets, 
nodules or the like of such a size, that they 
will give the maximum of large air passages 
while at the same time be themselves of a 
size such as to most efficiently undergo the 
desired reduction in treatment on the sinter 
ing machine, and I coat the lumps, etc., with 
a suitable dry powder-like or pulverulent 
material that will adhere to the lumps and 
thereby keep them separated in the mass so 
that the lumps will not stick together and 
will thereby provide a permeable mass in 
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which spaces between the lumps will permit 
the passage of air. The material for coating 
the lumps or the like may comprise dry ore, 
flue dust, lime or any other suitable dry 
material, of which there is always some to 
be found available among materials to be 
smeltered at any smelter. Under some con 
ditions it may be found desirable or eco 
nomical to dry a certain percentage of the 
concentrate to be sintered, say 10%, and use 
the same in powder form for the purpose of 
coating the lumps and the like. The wet 
plastic concentrates may be divided into the 
small lumps, pellets or the like by any suit 
able means. The wet plastic concentrates 
may be forced through a machine on the or 
der of the ordinary meat grinder which will 
serve to divide or chop the concentrates in 
to small lumps or pieces, the size of which 
will be governed by the character of the ma 
chine, or other well known machines adapt 
ed for dividing masses into small pieces may 
be used for the purpose. In order to eco 
nomically and expeditiously coat the afore 
said lumps of wet concentrates the lumps, 
pellets or the like may be delivered into a 
revolving drum containing the dry powder. 
like material used for coating the lumps, and 
as the latter drop into the revolving drum 
they immediately begin to roll around in 
the powder and accumulate a coating of the 
dry powder-like material until the lumps 
are no longer sticky on the exterior and will 
not pick up any more of the dry material. 
The drum may be provided with interior 
cups or shelves in the same manner as in an 
ordinary concrete mixer, which mixer may 
be used for the purpose if desired. The 
cups or shelves, as the drum revolves, lift a 
certain amount of coated lumps, pellets or 
the like and also an amount of the dry mate 
rial or ore up above the mass in the drum 
and pour the same out onto an inclined 
chute. The chute may have a perforated 
bottom, such as one made of screen cloth, 
and may be caused to shake in such a manner 
that the dry material unattached to the 
coated lumps or the like will fall back into 
the drum while the coated lumps will roll 
along the screen-bottom chute and may be 
directed into the sintering machine hopper, 
or to any other desired place, whereby the 
coated lumps are separated from the mass 
of dry coating material. The mesh of the 
Screen should be smaller than the coated 
lumps or pellets so that as the latter run 
down over the screen and fall into the hop 
per of the sintering machine the excess of 
fine dry coating material will pass through 
the screen and be returned to the mixing 
drum. If desired the aforesaid chute may 
have a solid bottom and the coated lumps 
and some of the dry coating material may 
be delivered from the chute to an outside 
screen which will serve to separate the coat 
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ed lumps from the remaining dry material, 
which lumps may pass to the hopper of the 
sintering machine in any desired way. 
While some fine concentrates do not pos 

sess this sticky character-for instance, the 
zinc flotation concentrates from the Joplin 
district-they nevertheless, because of the 
exceedingly small interstices between the 
very minute particles, do not present good 
conditions for sintering. These passages 
between the particles are so Small that the 
air currents can be drawn through them (be 
cause of friction) only under an excessively 
high suction. Such a high suction has a ten 
dency to pull a good deal of the material 
from the bed at points where the coherence 
of the bed is the least, and the result is the 
production of flue dust and loss of values. 
Therefore, one of the main objects of my 
method is to increase the size of the air open 
ings through the one bed. The smaller the 
nodules the Smaller will be the size of the 
air passages, and the greater the resistance 
to the suction. On the other hand, if the 
nodules are made too large, or if the mate 
rial is not nodulized at all, but fed on the 
bed in the shape of big plastic lumps, then 
while the individual air passages are large 
enough, they are not sufficiently dissemi 
nated through the mass to produce even sin 
tering and homogeneous sinter. 
In the foregoing description it is to be 

assumed that the fines or concentrates pos 
sess a suitable sticky or plastic character. 
whereby the material of the lumps will ad 
here together. Most flotation concentrates 
contain a certain amount of clayey matter 
or binder which makes it possible to produce 
the relatively small plastic lumps or nodules 
before referred to that can be rolled in the 
dry coating material. Some fine concen 
trates do not possess such a sticky or plastic 
character, there being no such clayey binder 
present. For instance, in the zinc flotation 
concentrates from the Joplin district, and 
because of the exceedingly small interstices 
between the very minute particles such ores 
do not usually present good conditions for 
sintering. The passages between the par 
ticles are so small that the air currents can 
only be drawn through them under an ex 
ceedingly high suction which has a tendency 
to pull some of the material from the bed. 
at points where the coherence of the bed is 
the least, and the result has been the pro 
duction of fine flue dust and loss of values 
To such a natural non-sticky or non-plastic. 
concentrate water may be added to make 
momentary lumps but they will have insuffi 
cient coherence to hold their form during 
the rolling and coating process I have de 
scribed or during subsequent handling, so 
that when they break up they produce an 
exceedingly fine moist mass. . In order to 
prepare such natural non-sticky or non-plas 
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tic fines or concentrates for the production 
of lumps to be coated with the dry powder 
I add to such concentrates a relatively small 
amount of plastic material, such as fire clay, 
which need not be more than 5%, (and fre 
quently may be less than 5%), mix the mass, 
and add a suitable amount of water to the 
mixture (if it is not already present) to 
impart to such natural non-sticky or non 
plastic flotation concentrates the desired 
plastic condition which will make it possible 
to produce therefrom the lumps, nodules or 
the like previously referred to of such a 
character that they will retain their shape, 
and they may be treated in exactly the man 
ner previously described for coating the 
lumps with the powdered material. Such 
natural non-sticky or non-plastic concen 
trates are thereby produced in a form in 
which sintering may take place much more 
rapidly than if no binder is added because 
of free air passages between the lumps in the 
sinter bed, whereas when such non-sticky 
fine concentrates are placed directly on a 
sinter bed they present exceedingly small 
interstices between the very minute parti 
cles and do not present good conditions for 
sintering. 
The lumps or pellets of concentrate coated 

with powdered material as described will 
be wet or damp on the interior, suitable for 
sintering. The dry coating will keep the 
lumps or pellets from sticking together or 
coalescing into a solid imperineable a SS. 
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Such coated lumps or pellets are fed into a 
sintering machine of any well known make 
and will present a loose bed of substantially 
uniform permeability with a multitude of 
air passages between the lumps or pellets 
which will be ignited, and said passages will 
facilitate the passage of air currents through 
the sinter bed in the process of sintering and 
thus promote uniform and rapid sintering 
of the concentrates. For some cases it is 
desirable, while making a uniformly sin 
tered product, to retain as much sulphur as 
possible in the sintered product for subse 
quent reuses in a blast furnace. This is par 
ticularly the case with copper concentrates 
high in copper where sulphur is required to 
make matte in the blast furnace. In other 
cases, such as, for instance, lead or zinc ores, 
it is desirable to eliminate the sulphur as 
far as possible. These variations can be 
effected by regulating the size of the lumps 
or pellets according to my invention. The 
smaller the pellets are in size the greater 
will be the elimination of sulphur in sinter 
ing, and the larger the size of the pellets 
the smaller will be the elimination of sul 
phur in the sintering. It is manifest, there 
fore, that in accordance with my method the 
metallurgist has a means of regulating the 
sulphur content of his sinter within a wide 
range, while at the same time always making 
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a properly sintered product, even when the 
material to be sintered consists of flotation 
concentrates or similar materials comprising 
extremely fine or pulverulent particles an 
which are plastic when wet, because of the 70 
ability to regulate the size of the coated . 
lumps or nodules which will remain inde 
pendent without coalescing in a wet mass, 
thereby providing the before-mentioned 
multitude of air passages between the lumps 
or nodules in the sinter bed and facilitating 
the sintering process. 
By means of my invention improved 

sinter cakes may be produced free from un 
sintered fines, without liability to undesir 
able dust losses, and at a reduction of cost 
over the present practice of sintering ores 
of the character referred to herein. Fur 
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thermore, my improved sinter cakes from 
such ores are more advantageous for use in 85 
smelters than the known sinter cakes because 
of the regularity of my product which will 
be more readily reduced with less ore losses, 
or irregular furnace operation, and at less 
cost than heretofore. The accompanying drawing diagrammat 
ically illustrates a machine in which the 
lumps, pellets, nodules or the like may be 
formed from the concentrates and mixed 
with the powdered material for delivery to 
the hopper of a sintering machine. 
numeral 1 indicates a cylinder in which a 
rotative screw or worm 2 is provide for 
forcing the material 3 to be divided, such 
as lumps of concentrates and attendant fines, 
which are delivered into the cylinder 
through the intake opening 4 and are forced 
from the cylinder by the screw through any 
desired number of outlet holes at 5. The 
delivery outlets 5 are shown located within . 
a rotative drum 6 into which the cylinder 1 
extends through a side opening 8. The 
lumps,pellets or the like 3 drop from cyl 
inder into the drum, which drum is pro 
vided on its interior with any desired num 
ber of cups or shelves 7. At 8 is an inclined 
chute shown having a perforated portion 
9 within the drum, the chute extending 
through the side opening 8 of the drum, 
the outer portion 8 of the chute being shown 
imperforate so that the coated lumps or the 
like will slide along the chute for deposit 
as in a hopper 10 of a sintering machine, ele 
vator, chute or bin. The powdered material 
for coating the lumps or the like is indi 
cated at 11 within the drum, and when the 
drum rotates the lumps will be rolled around 
with and within the powdered material for 
coating the lumps, and such material and 
the coated lumps will drop from the cups 
or shelves upon the perforated portion of 
the screen, the material falling through the 
screen into the bottom of the drum while 
the coated lumps or the like slide down the 
screen to the hopper. Any suitable or well 
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known means may be provided for shaking 
the screen. The screw 2 and the drum 6 
may be rotated in any well known or de 
sired way. 
Having now 

I claim is:- 
1. The method of preparing plastic ore 

fines for sintering consisting in dividing a 
mass of wet fines into lumps and coating 
the lumps with a powdered material to pre 
vent the lumps from adhering to one an 
other and to provide air passages between 
the lumps in a mass. 

2. The method of preparing plastic ore 
concentrates for sintering consisting in di 
viding a mass of wet concentrates into small 
lumps and coating the lumps with a dry 
powdered material to cause the lumps to re 
main separated in a mass with air passages 
between the lumps. w 

3. The method of preparing plastic wet 
material for sintering consisting in divid 

described my invention what 
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ing a mass of plastic material into small 
lumps, dropping the lumps into dry coat 
ing material, moving the lumps and the said 
dry material about to cause a sufficient 
amount of the dry material to adhere to 
the surfaces of the lumps to prevent the 
lumps from sticking to one another, and 
then separating the coated lumps from the 
excess dry material. 

4. The method of preparing plastic flota 
tion concentrates for sintering consisting in 
dividing the plastic concentrates into small 
lumps, depositing the lumps in dry mate 
rial adapted to adhere to the surfaces of the 
lumps, causing the mass of material and 
lumps to be rolled together until the lumps 
are coated with a sufficient amount of the 
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dry material to prevent the lumps from 40 
sticking to one another, and separating the 
coated lumps from the dry material. 

HENRY J. STEHL.I. 


