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This invention relates to the briquetting of finely di 
vided iron oxide materials so as to render them suitable 
for feeding to blast furnaces. It is well known that such 
iron oxide fines should not be charged directly into a fur 
nace but should first be agglomerated in some way. 

Large quantities of finely divided solids (slimes) are 
produced in the washing of mined hematite. These slimes 
can be concentrated to a grade satisfactory for smelting 
and it is with the briquetting of such concentrates that the 
present invention is primarily concerned, although it is 
not restricted thereto. Other iron oxide fines as, for ex 
ample, flue dust from blast furnaces or powdered taconite 
concentrates can also be agglomerated according to my 
invention. 

Essentially all of the methods of agglomerating iron 
ore fines in present day usage rely on high temperature 
heat treatment to toughen the product. It is one object 
of the present invention to provide a means of furnish 
ing iron ore briquettes tough enough to stand up satisfac 
torily under the rough handling they must undergo before 
they are finally in the blast furnace, without the use of 
an expensive high temperature heat treatment. 
Some methods of agglomerating iron ore fines employ 

inorganic binders, which are undesirable in a number of 
respects, chief among which are 

(1) The fact that such binders usually result in a tight, 
dense mass, thus entailing a sacrifice of porosity; a cer 
tain amount of porosity is necessary to permit saturation 
by the reducing gas in the furnace. 

(2) The fact that such binders do not burn and thus 
do not contribute to the reducing atmosphere but, instead, 
simply add to the burden of the waste slag. 

- (3) The fact that such binders sometimes require rela 
tively long periods of time in which to "set.” 

It is a further object of the present invention to pro 
vide an iron ore briquette which does not possess these 
undesirable characteristics. 
Another object is to provide an iron ore briquette which 

possesses great strength in the "green” state and which is 
held together by a binder that burns, thereby contribut 
ing to the reducing atmosphere of the blast furnace and 
increasing the porosity of the briquette while in said fur 
aCe 

Other objects and advantages of my invention will be 
come apparent to one skilled in the art from the following 
disclosure of said invention. 

I have discovered that cellulose fibers make an excel 
lent binder for use in briquetting finely divided iron ores. 
When a thick aqueous pulp of such fibers is dispersed 
throughout a batch of the said ore fines, in a suitable 
proportion, and briquettes are made from the resulting 
mixture, the briquettes are extremely tough, even when 
freshly made (green). After the moisture has been dried 
from these briquettes they are ideal for blast furnace 
feed as evidenced by the results of laboratory tests for 
strength, porosity and heat resistance, which are herein 
after described (it is not essential that the briquettes be 
completely dried prior to being fed to the furnace, how 
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2 
ever; they can be fed after only partial drying or even in 
the green state). 
The best known materia) in the cellulose fiber cate 

gory, and the one of most utility for the present invention, 
is wood pulp. Any wood pulp prepared as though for 
Subsequent paper manufacture (regardless of the pulping 
process), suffices as a binder in the method of my inven 
tion (this includes repulped paper). Other cellulose fiber 
pulps (e.g., the rag pulp employed for making fine paper) 
are very satisfactory as binders also, but the cheapness 
and ready availability of wood pulp make it the preferred 
OC. 

The essence of the present invention, then, lies in the 
fact that cellulose fibers make an excellent binder when 
uniformly distributed throughout an iron ore briquette. 
The quantity of cellulose fibers in our novel iron ore 

briquette may vary over a wide range, it being only neces 
sary that a sufficient amount be employed to give the 
desired binding effect. The optimum amount for maxi 
mum toughness is dependent upon the type iron ore fines 
to be agglomerated, and the particular cellulose fibers em 
ployed. I have found that 12 to 18 pounds of cellulose 
fibers per ton of iron ore fines give excellent results; how 
ever, amounts up to 75% or more of the cellulose fines 
based on the weight of the bonded briquette can be uti 
lized within the scope of this invention. These briquettes 
can be readily turned out with mixing and briquetting 
equipment in common usage today, as for example, a pan 
mixer in conjunction with a roll type press. Following 
are descriptions of certain laboratory tests which will con 
tribute to a fuller understanding of this invention. At the 
same time, it is to be understood that the descriptions of 
specific operations in these examples do not imply lim 
itation of the invention thereto, since there are many 
modifications of method falling within the scope of said invention. 

Example I 
Newspaper was pulped with water in a blender and the 

wet pulp then partially dewatered on a screen. The par 
tially dewatered pulp was kneaded into a batch of finely 
divided hematite flotation concentrates with a laboratory 
mixer. The amount of pulp added was such that the ratio 
of pulp (dry basis) to ore (dry basis) in the final mixture 
was 18 pounds per ton. The ore, as used, was slightly 
damp, containing 14.8% moisture (total weight basis). 

Small cylindrically shaped briquettes, one and one-half 
inches in diameter and about one-half inch thick and 
weighing about 45 gm. each (after drying), were formed 
from the plastic ore mass. A mold-and-piston type hy 
draulic hand press was employed for this operation; pres 
sures used did not exceed about 5600 p.s. i. - 
To find out how tough the greenbriquettes were, two 

of the freshly made ones were "tumbled' and the result 
ing fragments screened. The tumbling device was a steel 
drum of about three foot diameter with internal lifting 
flights. Tumbling was accomplished by rotating this 
drum rather slowly about its axis, with the briquettes in 
side, for a period of one minute. The results of this test 
give an indication of briquettes' resistance to impact. 

It was found that the fraction of tumbled material re 
tained on a Tyler standard 10-mesh screen amounted to 
98% by weight of the initial briquettes and that, of this, 
88% would not pass a Tyler 1-inch screen. These re 
sults showed an unusually high resistance to impact, a 
characteristic not found in green iron oxide briquettes 
when other binders are used. 
Some of the green briquettes were dried in an oven at 

a temperature of about 250 F. for two hours, and three 
of these were given the tumbling test. The results: 94.3% 
of the product turned out to be "plus-10-mesh' in size 
and about 87% of this fraction was "plus-1-inch.” These 
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results indicate a high degree of toughness, equal or supe 
rior to that of briquettes with other binders. Similar 
oven-dried briquettes of the same ore with no binder have 
been found to tumble to 54.5% plus-10-mesh. 
A reliable porosity test comprises soaking a briquette 

in water for five minutes, after which its gain in weight is 
determined. Very little or no gain, of course, means that 
the briquette is unsatisfactory in porosity. One of the 
above-mentioned oven-dried briquettes was given this test, 
during which it "took up' 12.9% of its weight of water. 
This amount of gain, as one skilled in the art knows, is 
evidence of excellent porosity. 

Example II 
A batch of briquettes was prepared in the same way as 

those of Example I, except that, instead of pulped news 
paper, pulped filter paper (in the ratio of 12 pounds per 
ton of ore) was used. These briquettes were oven-dried, 
as described in Example I, then tested by tumbling and 
for porosity. The (very favorable) test results are given 
below. 

Percent 
Percentage of plus-10-mesh-------------------- 93.9 
Percentage of plus-10-mesh which was plus-1-inch-- 96.4 
Water absorbed during 5 minutes--------------- 10.6 
One of the briquettes was compressed between steel 

plates, with the hand press, until it had been mashed to 
about half of its initial thickness. Although it cracked 
during the ordeal, it remained in one piece. This was a 
striking demonstration of the excellent "holding' ability 
of cellulose fibers. Briquettes with conventional binders 
tend to crumble under compression, some doing it at ex 
tremely low pressures. 

Example III 
A batch of briquettes was prepared in the same way as 

those of Example I, except that pulped toilet tissue was 
substituted for the pulped newspaper. Some of these 
were oven-dried, as those of Example I had been, and 
some were dried in the air at room temperature for one 
WCK. - 

Tumbling results on the oven-dried ones were: 95.8% 
plus-10-mesh, of which all was also plus-1-inch; and on 
the air dried ones: 91.5% plus-10-mesh. 
A porosity test of one of the oven-dried briquettes 

showed 11.8% absorption. 
In addition to the types of paper used in the examples, 

kraft paper, paper towels and bond paper were pulped 
and tested as binders. Also, paper pulps of all kinds 
(mechanical, sulfate, sulfite and soda) were obtained from 
paper mills and tested. All pulps investigated proved 
effective. 
One of the briquettes (filter paper) was tested for heat 

resistance by heating it up to 2000 F. in such a way that 
plenty of time was allowed for the paper to burn out. It 
remained intact throughout this treatment, thus indicating 
that the present briquettes would not disintegrate pre 
maturely in the furnace. . 
The above examples show that cheap and readily avail 

able cellulose fiber pulp makes an excellent binder for the 
briquetting of finely divided iron oxide materials and 
more particularly, that such a binder imparts unusual 
green strength to the finished briquette; that said bri 
quettes require no high temperature indurating treatment; 
that they are adequately tough, porous and heat resist 
ant; that they are possessed of excellent plasticity (i.e., 
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they deform rather than disintegrate under compression). 
Also, as above mentioned, the present binder is one that 
burns, thereby contributing to the reducing atmosphere of 
the furnace (and producing no slag). 

I claim: 
1. In a process for briquetting finely divided iron oxide 

material, the step which comprises incorporating cellulose 
fibers into the iron oxide material, as a binder, prior to 
the briquette forming operation, 

2. The method of briquetting finely divided iron oxide 
material which comprises mixing the said material with 
a thick aqueous pulp of cellulose fibers and briquetting 
the resulting mixture. 

3. The method of claim 2 wherein the iron oxide mate 
rial is hematite flotation concentrates. 

4. The method of claim 3 wherein the pulp of cellulose 
fibers is paper pulp. 

5. The method of claim 3 wherein the pulp of cellulose 
fibers is repulped paper. 

6. The method of claim 3 wherein the briquettes are 
dried at about 250 F. 

7. An agglomerate comprising essentially finely divided 
iron oxide material and cellulose fibers present in amount 
sufficient to bind the particles of iron oxide material to 
gether. 

8. An improved briquette comprising essentially finely 
divided iron oxide material with cellulose fibers distrib 
uted throughout in amount sufficient to bind the particles 
of iron oxide material together. 

9. The improved briquette of claim 8, in which the 
proportion of cellulose fibers is between about 10 and 
about 25 pounds per ton of the iron oxide material. 

10. The briquette of claim 8 in which the cellulose 
fibers comprise paper pulp. 

11. The briquette of claim 8 in which the cellulose 
fibers comprise repulped paper. 

12. The briquette of claim 8 in which the iron oxide 
material consists of hematite flotation concentrates. 

13. An improved briquette comprising essentially hem 
atite flotation concentrates with paper pulp distributed 
throughout in amount between about 12 and about 18 
pounds per ton of the concentrates, the paper pulp acting 
as a binder. 
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