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Description

[0001] This application claims priority from U.S. Patent
Application No. 61/262,005, filed on November 17, 2009,
titled "Production Process of Ore Fine Agglomerates and
Curing at Low Temperatures for Use with Sintering In-
dustrial Process".

BACKGROUND OF THE INVENTION

1. Field of Invention

[0002] Aspects of the present invention relate to ore
fines agglomerate to be used in a sintering process, the
agglomerate comprising a diameter between 0.01 mm
and 8.0 mm, produced from natural ore fines and sodium
silicate as main agglomerant and at low temperature cur-
ing. Aspects of this invention also relate to a process of
production of ore fines agglomerates to be used in sin-
tering processes.

2. Description of Related Art

[0003] Several technologies of cold ore agglomeration
are known by the prior art. These technologies are based
on the agglomeration of ore fines using basically, ce-
ments, mortars, organic agglomerants and carbonated
residues as agglomerant agents. In these acknowledged
agglomeration processes, the fines used need to under-
go a milling stage so that it may feature adequate gran-
ulometry for the agglomeration, being that this unit oper-
ation requires appropriate equipment and energy.
[0004] Besides that, several additives, associated to
these agglomerants, are added in order to accelerate the
cure of agglomerates and improve its mechanical prop-
erties. The use of several agglomerants and additives,
in addition to make the dosage system more complex, it
also hampers the reduction of operational cost and the
agglomerate quality control.
[0005] Other technologies for residues agglomeration
known by the prior art and used in the steel mill and met-
allurgy industry use the sodium silicate, among other ad-
ditives, to accelerate the curing process of the agglom-
erates, however, in this case, the obtained agglomerates
present diameters above 12 mm and are used as metallic
load for reduction reactors. See for instance US6682583,
US2008250980, and WO2007123512.
[0006] Additionally, most of these processes use bri-
quetting as unit transformation operation, that is, the fines
used in these processes also require to undergo a con-
formation stage so that it may display an adequate gran-
ulometry for the agglomeration.
[0007] Therefore, in general, the agglomerates ob-
tained from these processes known by the prior art
present the need of high dosage of agglomerants (above
10%) and high time for the curing of the product (more
than ten days for curing time). Furthermore, the tradition-
ally used agglomerants are expensive and represent

more than 70% of the operational cost of transformation
of the fines in agglomerates, resulting in high production
costs.
[0008] Further, the agglomerates resulting from these
processes present low resistance to water contact, high
generation of fines during transportation and handling
(low mechanical resistance) and high generation of fines
due to thermal shock inside the reduction reactors. Most
of the times, the agglomerated product presents contam-
ination by elements that are deleterious to the operation
of metallurgic reactors, besides the high transformation
cost. The low resistance to water contact refers to the
fact that these agglomerants are not completely insoluble
and its fragility to thermal shock may be related to the
chemical and physical stability of the agglomerant.
[0009] Production process of agglomerates to be used
in sintering process, with diameter between 0.01 mm and
8.0 mm, produced from ore natural fines and sodium sil-
icate as main agglomerant, and curing at low tempera-
ture, is not mentioned in the prior art. Production process
of agglomerates to be used in sintering process, with
diameter between 0.01 mm and 8.0 mm, produced from
ore natural fines and sodium silicate as main agglomer-
ant, and curing at low temperature, is not mentioned in
the prior art.

SUMMARY OF THE INVENTION

[0010] It is an object of the present invention to provide
ore fines agglomerate comprising a diameter between
about 0.01 mm and about 8.0 mm and formed from ore
natural fines and sodium silicate based agglomerant,
without the requirement of the milling stage or any other
type of comminution.
[0011] Another object of this invention is to provide ore
fine agglomerate that does not require high temperatures
for curing stage.
[0012] Another object of the present invention is to pro-
vide ore fine agglomerate that comprising low levels of
contamination by Na20, high mechanical resistance and
high water contact resistance.
[0013] It is also an object of this invention to provide a
process to produce ore fines agglomerates in which the
milling stage or another type of comminution is not re-
quired.
[0014] It is also another object of this invention to pro-
vide a process for production of ore fines agglomerates
that use only one type of agglomerating agent in the stage
of mixing and short time for curing in the drying stage,
decreasing the demand for energy and production cost.
[0015] Therefore, the invention consist of an ore fine
agglomerate to be used in sintering process, wherein the
ore fine agglomerate is formed by a mixture of ore fine
particles and an agglomerating agent, as defined in Claim
1.
[0016] The invention also consists of a production
process of ore fines agglomerate, comprising the steps
defined in Claim 4.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present invention will be described in more
details further below based on the example of execution
represented in the drawings. The figure shows:
Figure 1 - a flowchart of the ore fines agglomerate pro-
duction process, object of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The subject matter of the present invention is
an ore fines agglomerate to be used in sintering proc-
esses. This agglomerate comprises a diameter between
0.01 mm and 8.0 mm, simply referred to as agglomerate
and is produced from a mixing of ore natural fines that
present granulometry smaller than 0.150 mm, associated
to an agglomerant agent and additives, in a process of
granulation that might be pelleting or another equivalent
process.
[0019] As previously mentioned, the ore fines used in
the formation of this agglomerate are the ore natural
fines, that is, the particles of low granulometry, without
the requirement for milling or other procedures of com-
minution in order to obtain it within the desirable granu-
lometric range.
[0020] The ore fines to which this invention refers to
are preferably the iron ore natural fines, however, other
minerals such as manganese, nickel and others may also
be used.
[0021] The agglomerant agent of the mixing with the
iron ore natural fines is sodium silicate, added to the
range of 0.5 to 2.5% mass in solid state (powder) or 1.5
to 5.0% mass in liquid state. That is, this sodium silicate
may be added both in solid or liquid form.
[0022] Besides the agglomerant agent, additives are
added to the mixture. These additives consist of manioc
starch added in the range of 0.5 to 1.0% by mass and
microsilica added in the range of 0.3 to 1.0% by mass.
[0023] The function of the additives added to the sodi-
um silicate is to improve the quality of the agglomerate.
In this sense, the starch increases the resistance to gen-
eration of fines by agglomerate abrasion, for example,
by friction during handling and transportation that gener-
ates the release of fine particles, and the microsilica may
replace part of the sodium silicate without diminishing
the mechanical resistance of this agglomerate.
[0024] The curing or drying of the agglomerate formed
by the mixing of ore natural fines, agglomerant agent and
additives is performed at low temperature, in the range
of 100°C to 150°C, for 3 to 20 minutes. This drying may
be performed in rotating furnace, moving grill furnace or
drying/granulate horizontal fluidized bed furnace. In this
way, the agglomerate, subject of the present invention
presents curing or fast drying, which does not require
high temperatures, representing, therefore, a lower en-
ergetic cost.
[0025] It is also a purpose of this present invention, a
process of production of ore fines agglomerates, com-

prising of the following steps:

(i) Use of ore natural fines with granulometry lower
than 0.150 mm;
(ii) Mixing of ore natural fines with agglomerant agent
in the proportion ratio of 0.5 to 5.0% by mass and an
additive consisting of manioc starch in a range of 0.5
to 1.0% by mass and microsilica in a range of 0.3 to
1.0% by mass;
(iii) Granulation of the mixing with controlled addition
of water forming agglomerates with diameter be-
tween 0.01 mm and 8.0 mm; and
(iv) Drying of the moist agglomerates at a tempera-
ture varying between

100°C and 150°C.
[0026] It is observed that the present process does not
include comminution stage (milling, briquetting, triturat-
ing, etc.), since these natural fines have the adequate
granulometry for the agglomeration and obtainment of
agglomerates with diameters within desirable range.
[0027] The mixing stage is performed by a mixer or
may be directly performed in a drying/granulate horizon-
tal fluidized bed furnace.
[0028] In the route via mixer, the agglomerant agent,
sodium silicate, is added in liquid or solid state, and the
additives are also added, consisting of manioc starch in
the range of 0.5 to 1.0% by mass and microsilica in the
range of 0.3 to 1.0% by mass. When the sodium silicate
is added in the solid state (powder), the quantity varies
between 0.5 to 2.5% by mass. When the addition of this
sodium silicate is performed in liquid state, the quantity
varies between 1.5 to 5.0% by mass.
[0029] These components are mixed for a period of
time that varies between 5 and 10 minutes.
[0030] After the completion of the mixing of the fines
with the sodium silicate and additives, the mixing under-
goes granulation process that may be pelleting in disc
type equipment or pelleting drum or another equivalent
process, with controlled addition of water, forming the
agglomerates with diameter between 0.01 mm and 8.0
mm.
[0031] In the route via drying/granulate horizontal flu-
idized bed furnace, the mixing is performed in the same
proportions aforementioned, however, inside the reactor,
which performs simultaneously the granulation and dry-
ing of the agglomerate.
[0032] After the drying stage one stage of screening
for the removal of non-agglomerate fines may be consid-
ered and fines may return to the process in the granula-
tion stage, with the purpose of increase the performance
of the product in sintering processes.
[0033] After screening, the agglomerates in the desir-
able range size are selected and destined to commer-
cialization.
[0034] The agglomerates drying or curing may be per-
formed by a rotating furnace, moving grill furnace or dry-
ing/granulate horizontal fluidized bed furnace, at a tem-
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perature range of 100°C to 150°C, for 3 to 20 minutes
depending on the type and size of drying reactor used.
[0035] It is observed in this stage that necessary tem-
peratures for the curing or drying of the agglomerate are
considered low, if compared to the temperature applied
in the process of prior art.
[0036] After the drying stage occurs the dry agglomer-
ate screening stage. This screening is necessary for the
controlling of the final product.
[0037] The agglomerate obtained from this process
presents high mechanical resistance, both at dry as high
moist conditions. This high resistance allows long dis-
tances transportation and handling until its final use. In
addition to that, this agglomerate does not suffer any deg-
radation by entering in contact with the rain water.
[0038] In the case of iron ore, the use of concentrated
fines generates an agglomerate of high contents of iron
and low contents of SiO2, Al2O3 and P.
[0039] Tests performed as pilot sintering confirmed
that the product reaches excellent performance, with sig-
nificant gains to the process and to the quality of the sinter
as, for instance, the increase in productivity, reduction of
specific fuel consumption, high mechanical resistance,
etc.
[0040] The agglomerates were assessed in four con-
ditions, specified as follows:

1. In a typical sintering mixing it was replaced 20%
of the fines of this mixing by 20% of the agglomerate
object of this invention and then performed the meas-
urement of the productivity results, consumption of
fuel and mechanical resistance of the sintered final
product. The obtained gains were: increase of 12%
in productivity, reduction of 30% of fuel consumption
and increase of 15% of the mechanical resistance
of the final product.
2. In a typical sintering mixing it was replaced 13%
of a coarse Australian ore by 13% of the agglomerate
of the present invention and then performed the
measurement of the productivity results, consump-
tion of fuel and mechanical resistance of the sintered
final product. The obtained gains were: increase of
9% in productivity, reduction of 5% of fuel consump-
tion and increase of 12% of the mechanical resist-
ance of the final product.
3. In a typical sintering mixing it was replaced 30%
of a coarse Australian ore by 30% of the agglomerate
of the present invention and then performed the
measurement of the productivity results, consump-
tion of fuel and mechanical resistance of the sintered
final product. The obtained gains were: increase of
12% in productivity, reduction of 7.5% of fuel con-
sumption and increase of 4% of the mechanical re-
sistance of the final product.
4. In a typical sintering mixing it was replaced 30%
of a coarse ore from Vale from this mixing by 30%
of the agglomerate of the present invention and then
performed the measurement of the productivity re-

sults, consumption of fuel and mechanical resist-
ance of the sintered final product. The obtained gains
were: increase of 20% in productivity, reduction of
4% of fuel consumption and sustainment of the me-
chanical resistance of the final product.

[0041] In this way, the agglomerate and the obtainment
process of such agglomerate, subject of this invention,
minimize some issues usually found in the
cold agglomeration processing, such as: need of high
dosage of agglomerants; high time for curing of product,
low resistance to water contact, high production of fines
during transportation and handling, high production of
fine as a result of thermal shock and contamination by
elements that are deleterious for the utilization of the
product.
[0042] In addition to that, as previously observed, the
process of this invention minimizes the need of dosing
several types of agglomerants and, especially, the re-
quirement of milling for granulometric adaptation of the
ore. Therefore, it results in a greater simplicity of the ag-
glomerant dosage system and obtainment of the ore fines
for the pelleting stage.

Claims

1. An ore fine agglomerate to be used in a sintering
process, wherein the ore fine agglomerate is formed
by a mixture of ore fine particles with a granulometry
lower than 0.150 mm and an agglomerating agent
comprising a ratio of 0.5 to 5.0% by mass of sodium
silicate, and additives formed of manioc starch in a
range of 0.5 to 1.0% by mass and microsilica in a
range of 0.3 to 1.0% by mass, wherein the ore fine
agglomerate has diameters between 0.01 mm and
8.0 mm, and wherein the agglomerate undergoes a
curing process under temperatures varying from
about 100°C to about 150°C.

2. The agglomerate according to claim 1, wherein the
sodium silicate is added in a solid state in a ratio of
0.5 to 2.5% by mass.

3. The agglomerate according to claim 1, wherein the
sodium silicate is added in a liquid state in a ratio of
1.5 to 5.0% by mass.

4. A method for the production of an ore fine agglom-
erate, comprising the steps of:

using ore fine particles with a granulometry low-
er than 0.150 mm;
mixing the ore fine particles with an agglomer-
ating agent in a ratio of 0.5 to 5.0% by mass of
sodium silicate and an additive consisting of
manioc starch in a range of 0.5 to 1.0% by mass
and microsilica in a range of 0.3 to 1.0% by
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mass;
forming wet particles with diameters between
0.01 mm and 8.0 mm with an addition of water;
and
drying the wet particles at a temperature varying
from 100°C to 150°C to form dry particles.

5. The method according to claim 4, wherein the ag-
glomerating agent is sodium silicate in a solid state
in an amount of 0.5 to 2.5% by mass.

6. The method according to claim 4, wherein at the ag-
glomerating agent is sodium silicate in liquid state in
an amount of 1.5 to 5.0% by mass.

7. The method according to claim 4, wherein forming
the wet particles is performed using a disc, pelleting
drum or inside a drying/granulate horizontal fluidized
bed furnace.

8. The method according to claim 4, further comprising
screening the dry agglomerates.

Patentansprüche

1. Feinerzagglomerat zur Verwendung in einem Sin-
terverfahren, wobei sich das Feinerzagglomerat zu-
sammensetzt aus einer Mischung aus Feinerzparti-
keln mit einer Granulometrie von weniger als 0,150
mm und einem Agglomerierungsmittel umfassend
Natriumsilikat mit einem Anteil von 0,5 bis 5,0 Mas-
sen-% und Zusätzen, die aus Maniokstärke in einem
Bereich von 0,5 bis 1,0 Massen-% und Mikrosilika
in einem Bereich von 0,3 bis 1,0 Massen-% gebildet
werden, wobei das Feinerzagglomerat Durchmes-
ser zwischen 0,01 mm und 8,0 mm aufweist und wo-
bei das Agglomerat einem Härtungsprozess unter-
zogen wird bei Temperaturen, die von etwa 100°C
bis etwa 150°C variieren.

2. Das Agglomerat nach Anspruch 1, wobei das Natri-
umsilikat in einem festen Zustand mit einem Anteil
von 0,5 bis 2,5 Massen-% zugegeben wird.

3. Das Agglomerat nach Anspruch 1, wobei das Natri-
umsilikat in einem flüssigen Zustand mit einem Anteil
von 1,5 bis 5,0 Massen-% zugegeben wird.

4. Verfahren zur Herstellung eines Feinerzagglomera-
tes umfassend die Schritte:

Verwenden von Feinerzpartikeln mit einer Gra-
nulometrie von weniger als 0,150 mm;
Mischen der Feinerzpartikel mit einem Agglo-
merierungsmittel mit einem Anteil von 0,5 bis
5,0 Massen-% Natriumsilikat und einem Zusatz
bestehend aus Maniokstärke in einem Bereich

von 0,5 bis 1,0 Massen-% und Mikrosilika in ei-
nem Bereich von 0,3 bis 1,0 Massen-%;
Bilden nasser Partikel mit Durchmessern zwi-
schen 0,01 mm und 8,0 mm unter Zugabe von
Wasser; und
Trocknen der nassen Partikel bei einer Tempe-
ratur, die zwischen 100°C und 150°C variiert,
um trockene Partikel zu bilden.

5. Das Verfahren nach Anspruch 4, wobei das Agglo-
merierungsmittel Natriumsilikat in einem festen Zu-
stand in einer Menge von 0,5 bis 2,5 Massen-% ist.

6. Das Verfahren nach Anspruch 4, wobei das Agglo-
merierungsmittel Natriumsilikat in einem flüssigen
Zustand in einer Menge von 1,5 bis 5,0 Massen-%
ist.

7. Das Verfahren nach Anspruch 4, wobei das Bilden
der nassen Partikel unter Verwendung eines Tellers,
einer Pelletiertrommel oder in einem horizontalen
Wirbelschichttrockner/- granulator durchgeführt
wird.

8. Das Verfahren nach Anspruch 4 weiterhin umfas-
send das Sieben der trockenen Agglomerate.

Revendications

1. Un agglomérat de fine de minerai à utiliser dans un
procédé de frittage, dans lequel l’agglomérat de fine
de minerai est formé d’un mélange de particules de
fine de minerai d’une granulométrie inférieure à
0,150 mm et d’un agent d’agglomération ayant un
rapport de 0,5% à 5,0% en masse de silicate de so-
dium, et des additifs formés d’amidon de manioc
dans une plage allant de 0,5% à 1,0% en masse et
de la microsilice dans une plage allant de 0,3% à
1,0% en masse, dans lequel l’agglomérat de fine de
minerai a des diamètres compris entre 0,01 mm et
8,0 mm, et dans lequel l’agglomérat subit un proces-
sus de durcissement à des températures variant
d’environ 100°C à environ 150°C.

2. L’agglomérat selon la revendication 1, dans lequel
le silicate de sodium est ajouté à l’état solide dans
un rapport allant de 0,5% à 2,5% en masse.

3. L’agglomérat selon la revendication 1, dans lequel
le silicate de sodium est ajouté à l’état liquide dans
un rapport allant de 1,5% à 5,0% en masse.

4. Un procédé de production d’un agglomérat de fine
de minerai, comprenant les étapes consistant à:

utiliser des particules de fine de minerai de gra-
nulométrie inférieure à 0,150 mm;
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mélanger les particules de fine de minerai avec
un agent d’agglomération dans un rapport allant
de 0,5% à 5,0% en masse de silicate de sodium
et un additif consistant en amidon de manioc
dans une plage allant de 0,5% à 1,0% en masse
et de la microsilice dans une plage allant de
0,3% à environ 1,0% en masse;
former des particules humides avec des diamè-
tres compris entre 0,01 mm et 8,0 mm avec un
ajout d’eau; et
sécher les particules humides à une températu-
re variant de 100°C à 150°C pour former des
particules sèches.

5. Le procédé selon la revendication 4, dans lequel
l’agent d’agglomération est du silicate de sodium à
l’état solide en une quantité allant de 0,5% à 2,5%
en masse.

6. Le procédé selon la revendication 4, dans lequel
l’agent d’agglomération est du silicate de sodium à
l’état liquide en une quantité allant de 1,5% à 5,0%
en masse.

7. Le procédé selon la revendication 4, dans lequel la
formation des particules humides est effectuée en
utilisant un disque, un tambour de granulation ou à
l’intérieur d’un four de séchage / granulation à lit flui-
disé horizontal.

8. Le procédé selon la revendication 4, comprenant en
outre une étape de criblage des agglomérats secs.

9 10 
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