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a

Abstract

The ironmaking industries are facing challenges concerning the necessity of reducing CO2 emission and the changes 
in the quality profile of natural iron ore beds. Thus, utilizing sinter pot tests, this work analyzed the impact on the sinter 
yield by the variation of the amount of burnt lime from 1.8 to 2.8%, and the moisture from 6.0 to 7.0% for two ratios of 
pellet feed in the iron ore mix, 15%, and 20%. The tests were conducted focusing on producing sinter with higher iron 
content. It was noted that: i) increasing the pellet feed with low silica content in the sinter mixture raise the total iron 
content in sinter products and reduced the sinter slag volume; ii) the increase of moisture or burnt lime separately was not 
effective to minimize the sintering productivity reduction; iii) increasing simultaneously moisture and burnt lime allow 
achieving levels for sintering productivity close to the standard operational level.
Keywords: Sintering; Pilot plant; Pellet feed; Sinter quality.

1 Introduction

The ironmaking and steelmaking industries have an 
important role in the global economy [1], especially because 
of the observed increase in steel production in the past two 
decades [2]. This sector has also a significant impact on 
CO2 emission [1,3,4]. The study developed by the European 
Parliamentary Research Service [1] indicates that the integrated 
steelmaking plant is responsible for 1.9 tons of CO2 emission 
per ton of produced steel. According to Ahmed [5], 90% 
of the CO2 emission in an integrated steelmaking plant is 
concerned with the sintering, coking, and blast furnace 
processes. Based on this scenery, this industrial sector is 
facing a big challenge concerning the path for the reduction 
of CO2 emission. The actions to achieve the sustainability 
requirement for ironmaking and steelmaking industries in 
the next decades can be divided into two groups. One of 
them is the development of new ways for reducing iron ore 
and producing steel for human demands. Research utilizing 
Direct Reduced Iron (DRI) is well established [6,7] and has 
gained each time more relevance to facing the actual scenery. 
Biomass utilization or other energy-renewable sources like 
hydrogen in iron and steelmaking processes have been also 
widely observed, as mentioned in [8,9]. The second group of 
actions observed in iron and steelmaking industries is related 
to maximize process efficiencies, especially in those processes 
which are responsible for a high level of CO2 emission [9].

Additionally, the observed changes in the quality 
profile of natural iron ore beds have been promoting 
a supplementary challenge for the mining, iron, and 
steelmaking industries [10-13]. The mining industry has 
been comminuting more intensively iron ore in order to 
potentialize the improvement of iron content in the mining 
products [14]. As a general consequence, the utilization 
directly of lump ore in the blast furnace process is each 
time reduced and because of that, the share of aggregated 
materials has been increasing in the metallic burden of the 
blast furnace.

The sintering process has a highlighted position among 
the iron ore agglomeration processes. More than 60% of the 
metallic burden charged into the blast furnace is sintered 
ore [15,16]. The iron ore agglomeration process also allows 
for recycling sources of iron from steel processes. Thus, a 
second function of the sintering process is the recycling 
source of iron from steel plants [16,17]. Obviously, for 
the success of the sintering, several process variables must 
be well controlled together with the appropriate charge of 
raw materials which will be sintered. The characteristics 
of sintering raw materials include chemical and physical 
aspects. Harvey et al. [15] and Lu [16] pointed out several 
challenges found in the sintering of iron ore, including the 
difficult facing in process control. There are other works 
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quality variation observed in different industrial lots. Thus, 
in the present investigation, the necessary amount of each 
material for the whole test was previously calculated. After 
that, enough amount of dolomite, limestone, burnt lime, 
sinter feed, pellet feed, mill scale, return sinter fines, coke 
breeze, and BF dust for the whole pot tests were collected 
from one industrial lot to avoid a wide range of quality 
properties. Based on this, the chemical profiles of dolomite, 
limestone, burned lime, mill scale, return sinter fines, coke 
breeze, and BF dust were assumed to approximate constant 
for the whole tests. For sinter feed and pellet feed, the 
chemical composition is depicted in Table 1 and the range 
of granulometry is presented in Table 2.

The granulometry distribution of particles has an 
important role during the sintering process [15,16]. They 
impact directly the process permeability and consequently 
the sintering plant productivity.

Thus, the limestone, dolomite, sinter feed, and coke 
breeze were dried and screened in the following screen 
sizes: 0.15 mm, 1.00 mm, 3.00 mm, 6.35mm, 9.52 mm, and 
12 mm. For each test, the material mass in each range of 
granulometry was selected rigorously in order to guarantee 
that all tests have almost the same mass of materials in each 
granulometry range. Table 3 shows the mass of each material 
in the different granulometry ranges to the standard test. 
For the other investigated tests, which will be discussed in 
the next section, the variation is not higher than 3% in each 
granulometry range. Thus, by assuming the presented method, 
the impact of granulometric dispersion exclusively from 
raw materials can be minimized in the present investigation.

The raw materials preparation for each test started 
drying of limestone, dolomite, sinter feed, and coke breeze 
at 110 °C and screening in the grain size mentioned in the 
previous paragraph. After that, each raw material of the 
mixture was weighed and added to the intensive mixer to be 
homogenized. In this step of raw materials preparation, 25% 
to 35% of the total water necessary for the total moisture was 

in literature indicating additional challenges in iron ore 
sintering process [18-20].

Based on the fact that reduced iron content in 
blast furnace metallic burden decreases the blast furnace 
efficiency and productivity, additionally increasing the 
slag rate and the CO2 emission. Thus, an increase in silica 
content in sinter products raises the blast furnace fuel rate, 
reducing its efficiency and rising the CO2 emission per 
ton of hot metal, once the sinter is almost 60% of metallic 
burden [15,16]. After facing a systematic increase of silica 
content as a contaminant in the main raw material for the 
sintering plant (sinter feed), the authors decided to investigate 
how the sintered product is impacted by a high amount of 
pellet feed in the sinter mixture, once the silica content in 
pellet feed is reduced when compared to sinter feed as will 
be discussed in the following sections. It is well known by 
mass balance that the increase of silica content in sinter feed 
directly causes the production of sinter with a lower iron 
content which is undesirable to blast furnaces.

Therefore, the present investigation analyzed the 
impact of the amount of burnt lime, moisture and pellet feed 
on the sinter yield by utilizing a pilot sintering plant. Several 
sinter pot tests were conducted varying the amount of burnt 
lime from 1.8 to 2.8%, and the moisture from 6.0 to 7.0% for 
two ratios of pellet feed in the iron ore mix, 15%, and 20%.

The fraction of sinter fines was measured by fractions 
higher and lower than 5 mm. Additionally, the sinter plant 
productivity was calculated based on the test results, and a 
discussion about sintering permeability together with the impact 
of FeO and CaO content in the sintered product is presented.

2 Materials and methods

2.1 Pilot Sintering Plant (Sinter Pot Test)

The pilot sintering plant is located at Volta Redonda 
(Brazil). The sintering pot has a bed height equal to 0.370 m, 
a diameter equal to 0.305 m, a processing area equal to 
0.073 m2, and a total area of installation equal to approximately 
8.10 m2. The processing area is the real sintering area in the 
pilot sintering plant.

For each test, the mixture mass necessary is about 
70 kg by considering the losses during the mixture preparation 
which will be discussed in the next section. It is also necessary 
to use a sinter hearth layer with a thickness of about 20 mm. 
After charging the mixture, the system is positioned to start 
the simulation by beginning with the ignition through the 
direct flame for 120 s. After that, the ignition system is 
removed, and the combustion continues to yield the sintered 
product from the pilot plant.

2.2 Raw materials preparation

The sampling of raw materials for the sinter pot tests 
can have an intensive impact on the test results due to the 

Table 1. Chemical composition of sinter feed and pellet feed

(%) Sinter feed Pellet feed
Fetot 61.74 65.20
FeO - 0.06
SiO2 7.92 2.28
Al2O3 1.11 0.74
Mn 0.23 0.26
P 0.066 0.049

CaO - 0.09
MgO - 0.35

Table 2. Granulometry range of sinter feed and pellet feed

Material Grain size (mm)
Sinter feed 0.15 to 6.30
Pellet feed Lower than 0.15
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added. The total time of rotation in the intensive mixer was 
equal to 1 minute following a speed of 60 rpm. A sample 
of the mixture was collected to analyze the moisture at the 
end of the rotation of the intensive mixer.

The next step of the preparation was in the drum 
mixer to generate the micropellets in the sinter mixture [21]. 
In this step, the fraction of remaining water was added for 
each test. The total time of rotation in this step was equal 
to 3 minutes and the moisture of the mixture was measured 
at the end of the rotation.

After processing the mixture in the drum mixer, the sinter 
mixture was charged in the pilot sintering plant to be sintered.

2.3 Tests description and measurements

Table 4 shows the basic description of realized tests 
in the present investigation, indicating which variables 
were changed for each test. The number of tests for each 
investigation is also indicated in this table. The burnt lime 
percentage in the sintering mixture is the mass percentage of 
burnt lime considering the total dried mass of the mixture. 
The same is valid for the moisture percentage. The percentage 
of pellet feed was calculated considering the total mass of 
iron ore charged in the sintering mixture.

The percentage of the other components (coke breeze, 
mill scale,…) of the sintering mixture was maintained constant 
for all tests to avoid the influences of other variables in the 
different investigation lines presented in Table 4. It is also 
necessary to mention that changes in burnt lime in the mix 
were compensated by changes in limestone to maintain the 
same level of %SiO2/%CaO on the sintered product.

By following the tests presented in Table 4, the present 
investigation was able to analyze the impact of different 
variables in the sintering process and sinter product quality, 

measured here by the fine sinter generation. To active this 
goal, the authors opted by making comparisons between 
different tests with a standard operational process. It means 
that three pot tests were conducted in the pilot sintering plant 
following the values of the variables equal to those observed 
in the industrial standard operational process.

After conducting each pot test, the sintered product 
passed firstly by the crushing process in the drum crushing 
which rotated 50 times utilizing a rate of 19 rpm. Additionally, 
a sample to be chemically analyzed was collected from 
each pot test and the rest of the sinter product mass already 
crushed was screened in grain size of 5 mm. The sinter 
chemical characterization was by fluorescence of X-ray 
utilizing pulverized sample and following the preparation 
method proposed by ABNT NBR ISO 3082 [22].

By following the procedure described above, the 
contents of total iron (Fetot), FeO, MgO, Al2O3, SiO2, and 
CaO were determined for each pot test product. The sinter 
product yields from tests were determined by the rate of 
sinter mass higher than 5 mm by the total mass of the sintered 
product (higher and lower than 5 mm).

Once the fraction of fines in the mixture impacts 
the sintering productivity, in the present investigation, the 
time for achieving the maximum sintering temperature was 
measured for the whole test, and an average time for each 
investigation line was calculated. The same method was 
used for the sintering depression measured at the maximum 
sintering temperature for each pot test.

The relations between %SiO2, %Fetot and %FeO 
in the sintered product versus the ratio of pellet feed in 
the mixture were analyzed for each investigation line, as 
indicated in Table 4. The percentage of sinter lower than 
5 mm versus the %FeO and %CaO of the sintered product 
was also analyzed in the present investigation.

Table 3. Mass for each granulometry for the standard test

Material
Mass for each granulometry (kg)

> 12.00 mm > 9.52 mm > 6.35 mm > 3.00 mm > 1.00 mm > 0.15 mm < 0.15 mm
Sinter Feed 0.047 0.517 3.174 5.984 7.012 5.956 8.671
Limestone 0.026 0.002 0.015 0.175 1.131 1.313 1.586
Dolomite 0.009 0.001 0.006 0.269 1.489 1.110 0.510

Coke breeze 0.002 0.006 0.392 0.226 0.500 0.608 0.526

Table 4. Experimental tests description of the investigation line

Burnt lime of 
mixture Pellet feed Moisture Nr. of pot tests

Test denomination (%) (%) (%) -
Standard 2.3 15 6.50 3
Reduction of burnt lime 1.8 15 6.50 2
Increase of PF 2.3 20 6.50 2
Increase of PF + Increase of moisture 2.3 20 7.00 2
Increase of PF + Increase of burnt lime + Reduction of moisture 2.8 20 6.00 3
Increase of PF + increase of burnt lime + Increase of moisture 2.8 20 7.00 2
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The %SiO2 of sinter products versus the sinter slag 
mass was plotted for each investigation line proposed in 
Table  4. Finally, the present investigation calculated the 
sinter productivity ( 2/t m d⋅ ) based on the experimental 
test results from the pilot sintering plant. For the sinter 
productivity calculus, it was assumed that a sintered mass 
higher than 5 mm was good sinter to be directed from the 
sintering plant to the blast furnace.

Thus, Equation 1 indicates the way utilized for the 
productivity calculus.

( )
  

245  
   

   

≥ 
 
 

= ⋅
   
   
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mmSinter

sintering time forTproductivity
pot area in hours

	 (1)

3 Results and discussions

The Table 5 depicts the chemical characterization of 
sinter products for the different investigated lines. The slag 
volume is the sum of SiO2 and CaO percentages.

Figure 1 shows the comparison of %SiO2 in sinter 
products between the standard process practice and the different 
investigation lines. It is noticed by the results of Figure 1 that 
an increase in pellet feed in the sintering mixture results in 
a decrease in the %SiO2 of sinter products. The reduction of 
silica in sinter products was in the range of 0.11 to 0.38% in 
the investigated tests. As pellet feed has lower silica content, 
see Table 1, a higher ratio of pellet feed in sintering mixture 
produces a sinter with lower silica content.

Figure 2 depicts the total iron of the sintered product for 
the standard operating practice and for the other investigated 
tests, as presented in Table 5. It is observed that improving 
the ratio of pellet feed in the sintering mixture produces a 
sinter with higher values of total iron. From point of view of 
the iron ore reduction, the highest values of total iron content 
are always wished for materials to be reduced in the blast 
furnace process because lower energy will be necessary for 
the reduction of the metallic burden (reduction of fuel rate). 
The process slag consumes process energy; thus, a reduction 
of the slag volume is always sought, and it is reached by 
improving the values of total iron in the blast furnace metallic 
burden. Therefore, in the iron ore agglomeration processes, 
the focus on maximizing the total iron in the product (e.g. 

sinter, pellet, or briquette) is constant, although product 
quality factors must be considered in the analysis, e.g. fine 
generation, reducibility, and son on.

The test which considered only the reduction of burnt 
lime in the mixture produced a sinter with a higher value of 
total iron content compared to the standard test. To avoid 
a significant change in the binary basicity, as mentioned 
previously, for this test a higher amount of limestone was 
added in the sintering mixture.

Figure 3 shows the sinter slag volume versus silica content 
in the sintered product. By the results observed in the present 

Table 5. Chemical characterization results of sinter product

Test denomination %Fetot %FeO %MgO %Al2O3 %SiO2 %CaO %CaO / 
%SiO2

Slag 
Volume

Standard 56.28 9.80 1.55 1.45 5.99 10.73 1.79 16.72
Reduction of burnt lime 56.67 9.87 1.47 1.36 5.84 10.54 1.81 16.38
Increase of PF 56.93 9.90 1.38 1.47 5.65 10.15 1.74 15.80
Increase of PF + Increase of moisture 57.09 9.10 1.39 1.47 5.61 10.05 1.79 15.66
Increase of PF + Increase of burnt lime + Reduction of moisture 56.73 9.17 1.64 1.56 5.62 10.32 1.84 15.94
Increase of PF + increase of burnt lime + Increase of moisture 56.78 9.50 1.49 1.46 5.73 10.37 1.80 16.10

Figure 1. Comparison of silica content in sinter product between the 
standard operational practice and other investigation lines, considering 
mainly the increase of pellet feed in the sintering mixture.

Figure 2. Comparison between total iron on sinter product.
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investigation, the sinter slag increases approximately linearly 
with the silica content of the sintered product. The highest 
value of sinter slag is for the standard process practice.

All results observed in Figures 1, 2, and 3 converge 
to the principal goals of the present investigation which are: 
i) reducing the silica content in the sinter; ii) improving the 
total iron content of the sintered product; and, iii) reducing 
the sintering slag to allow the best sinter performance in 
blast furnace process. However, other aspects of the sintered 
product and sintering process will be discussed to elucidate 
the impact of the proposed changes.

It is well known that the sintering process is strongly 
dependent on the transport of gases during the advanced 
combustion layer throughout the mixture. Thus, adding 
fine particles in the sintering mixture and/or an inefficient 
pre-agglomeration of particles can be catastrophic to the 
sintering process in terms of the productivity and quality of 
the sintered product [15,16]. In this context, Figure 4 depicts 

the sintering depression at the maximum sintering temperature 
versus the time interval to the achievement of the maximum 
sintering temperature. The maximum sintering temperature 
indicates the moment when the burnt layer is in the lower 
part of the sintering mixture on the sintering pot in the pilot 
plant. Based on the outcomes of Figure 4, one can note that 
the result with the highest depression and highest time to 
maximum temperature was for the test with an increase 
of pellet feed, increase of burnt lime, and reduction of 
moisture, simultaneously. These results can be explained by 
a combination of two phenomena: i) higher participation of 
fine particles in the sintering mixture due to the increase of 
pellet feed; and, ii) a efficiency reduction of pre-agglomeration 
which is strongly influenced by the moisture content in the 
mixture pre-treatment [16,23]. This combination of results 
indicates the difficult of gas passage during the sintering 
process measured by an elevation of sintering depression 
and higher time to the maximum temperature.

By analyzing the results presented in Figure 4, it is 
also possible to observe that both tests, the test of reduction 
of burnt lime and the test of increase of pellet feed in the 
mixture, have higher values of sintering depression and 
interval to the achievement of maximum temperature when 
they are compared to the standard test. The result observed 
for the test with an increase of pellet feed can be explained 
by the increase in the number of fine particles in the sintering 
mixture. The result of the reduction burnt lime test is related 
to the fact of the effectivity reduction of the sintering mixture 
pre-agglomeration, once it is well known that burnt lime is 
a protagonist in the agglomeration process of fine iron ore 
particles [15,16,23]. The test which considered the increase of 
pellet feed together with the increase of moisture has a result 
similar to the standard test. It is assumed that an increase 
of moisture gets a better micro pelletizing of the mixture 
in the pre-agglomeration treatments which compensates the 
increase of fine particles in the sintering mixture. The last 
investigation line, the test with an increase of pellet feed plus 
the increase of burnt lime plus the increase of moisture, has 
the lower sintering depression together to a lower interval to 
the maximum sintering temperature. In terms of the sintering 
process, the result of this test is the best one for the higher 
speed of the burnt layer.

Figure 5 depicted the outcomes of sinter product yield 
for each investigation line proposed in Table 4. The sinter 
pot test with the highest percentage of sinter product higher 
than 5 mm was the standard test, with a yield equal to 62.9%. 
The other tests have yields lower than the mentioned one, 
which indicates that the sinter products of other tests after 
the sintering process have a higher fraction of sinter fines, 
assumed in the present discussion as lower than 5 mm. 
Therefore, reducing the burnt lime in the sintering mixture 
or increasing the fraction of fines through the improvement 
of pellet feed ratio in the sintering mixture generates higher 
fractions of fines of sinter products, even though some 
isolated compensations have been tested by increasing the 
moisture content or the burnt lime ratio in the sintering 

Figure 3. Sinter slag versus silica content in sinter product.

Figure 4. Sintering depression at maximum sintering temperature 
versus time to achievement of the maximum sintering temperature.
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mixture. The investigated test with the worst result was 
the one which the pellet feed and only the moisture were 
increased in the sintering mixture.

Figures 6 and 7 show the relationship observed between 
the percentage of fines in the sintered product versus FeO 
content and CaO content in the sintered product, respectively. 
For both figures, it is noted that the sinter product fine 
percentage decreases with the increase of FeO content or 
CaO content, even though the shape of the curve between 
the investigated relations is not well characterized. Although 
the present investigation does not consider the mineralogy 
characterization in the sintered product for the several 
investigated lines, the outcomes depicted in both figures 
probably can be explained by the formation of phases with 
high strength during the sintering process as well discussed 
in many references [11,16, 24-27].

Both investigated components (%CaO and %FeO) 
are important for the reduction process in the blast furnace 
(BF). The CaO helps to control the BF slag basicity. The FeO 
in the BF burden impacts the process energy efficiency 
concerning the BF coke consumption due to the rate of 
direct and indirect reduction [28,29].

Finally, Figure  8 depicts the calculated results 
concerning the sintering productivity based on the sinter pot 
tests for all investigated lines. In the present investigation, 
the reference in sintering productivity must be the standard 
test. This test was utilized to establish a comparison between 
this one and the others investigated options.

Naturally, as discussed in the above part of this section, 
there are several impacts on the sintered product quality 
profile (chemical content of the components in the sintered 
product), sintering process (measured here for instance by 
the sintering depression), and cold mechanical resistance of 
sinter product (analyzed by fraction higher than 5.0 mm) 
when changes in sintering mixture are carried out. However, 
the sintering productivity measures the combination of 
sinter yield with sintering speed. The sintering productivity 
indicates thus the combination of sinter product mechanical 
quality and sintering process impacts due occurrences to 
processes variations.

By analyzing the results presented in Figure 8, the 
worst sintering productivity result was for the investigated 

Figure 5. Sinter product yields – percentage of sinter product higher 
than 5 mm.

Figure 6. The relation between the percentage of fines in the sintered 
product (percentage lower than 5 mm for the sinter pot tests) and 
%FeO in the sintered product.

Figure 7. The relation between percentage of fines in sinter product 
(percentage lower than 5 mm for the sinter pot tests) and %CaO in 
the sinter product.

Figure 8. Calculated sintering productivity based on the sinter pot tests.
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test which combined in sintering mixture an increase in pellet 
feed, an increase in burnt lime, and a moisture reduction. It is 
noted that this test has the worst sintering permeability based 
on the results presented in Figure 4. Although the sintering 
yield of this test has an intermediate result (see Fig. 5), it is 
assumed that the present result of productivity is strongly 
due to ineffective pre-agglomeration of the sintering mixture.

The sintering productivity results closest to the 
standard test were for the test that considered the increases 
of the pellet feed, burnt lime, and moisture, according to the 
outcomes depicted in Figure 8. For this test, it is also observed 
that it has intermediate values for %CaO and %FeO in the 
sintered product. Additionally, this test has the second-worst 
sintering yield results according to Figure 5, even though 
it has the best sintering permeability result (see Figure 4).

Thus, based on the sinter pot tests, it is possible to 
affirm: i) this test utilized a higher fraction of fine particles 
in the sintering mixture compared to the standard test; ii) this 
investigated test has an efficient pre-agglomeration process 
for sintering mixture due to the low time for achieving the 
sintering maximum temperature, associated to the lowest 
value of sintering depression; iii) this pot test produces sinter 
with a high fraction of fines. This last point indicates that, 
in the industrial practical aspect, a higher percentage of 
return sinter fines must be utilized in the sintering process.

For the other investigation lines, it was observed that 
all of them have significant reduction of sintering productivity 
due to reduction of sinter yield or sintering speed, or yet 
combination of both.

Based on the results of Figure 8, the following points 
can be inferred: i) the reduction of binder (burnt lime in the 
present investigation) in the sintering mixture decreases the 
sintering productivity; ii) an increase only in the ratio of 
fine particles reduces also the sintering productivity; iii) an 
increment of fine particles in sintering mixture associated 
with an increase of moisture in sintering mixture was not 
enough to maintain the sintering productivity in the standard 
level; iv) the only way found to active levels for sintering 
productivity close to the standard level for sintering mixture 
with a higher ratio of pellet feed was through the combination 
of increases of burnt lime (2.8%) and moisture (7.0%).

The last inferred point mentioned above is considered 
very important for the present investigation because it was 
possible to achieve sinter productivity close to the standard 
condition and with a sinter slag volume, approximately 3.5% 
lower, according to the results presented in Figure 3 and Table 5. 
This result corroborates both aspects of the CO2 reduction, 
firstly to maximize the blast furnace efficiency by reducing 
the slag rate and secondly to increase the sintering yield 
which also minimizes the CO2 emission [30]. Considering 
the industrial process boundary conditions, the authors 
decided to stop the variation of binder, moisture, and the 

ratio of pellet feed in the sintering mixture as presented in 
Table 4. However, they believe that higher levels of moisture 
combined with an increase of burnt lime can produce sinter 
products with lower slag volume due to the higher ratio 
of pellet feed and best results for sintering productivity, 
even though these points have not been investigated in the 
present work.

4 Conclusions

Based on the results obtained in the present investigation, 
it is possible to conclude the following points:

-	 An increase in the ratio of pellet feed in the sintering 
mixture reduces the silica and increases the total 
iron contents in the sintered product. Additionally, 
the increase of pellet feed in the sintering mixture 
induces a reduction of the slag volume and changes 
in the sinter quality profile;

-	 The results of all investigated lines have sintering 
yield, measured by the percentage higher than 5 mm, 
lower than the standard practice;

-	 Higher percentages of FeO or CaO in sinter products 
reduce the sinter fine fractions, determined in the 
present investigation by the fraction lower than 5 mm;

-	 The result of sintering productivity closest to the 
standard test was for the investigated test with an 
increase of pellet feed, burnt lime, and moisture. 
This test indicates that it is possible to produce sinter 
with a productivity level similar to the operational 
standard practice, but with a lower sinter slag volume 
due to lower silica content in the sintering mixture 
because of a higher ratio of pellet feed;

-	 The increase of moisture or burnt lime separately in 
the sintering mixture was not effective to minimize 
the reduction of sintering productivity due to the 
high ratio of fines as a consequence of a high ratio 
of pellet feed in the sintering mixture, according to 
the results of the present investigation.
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