
METALURGIJA 46 (2007) 4, 301-303 301

R. BUDZIK et al.: SINTERING OF ORE MIXES CONTAINING IRON CONCENTRATES OF A LOW SiO2 ...

Received - Primljeno: 2006-06-21

Professional Paper - Strukovni rad

ISSN 0543-5846
METABK 46 (4) 301-303 (2007)
UDC - UDK 622.785:553.3=111

R. BUDZIK, A. PIRIKOW

R. Budzik, Faculty of Materials Processing Technology and Applied 

Sciences, Sankt-Petersburg, Russia

SINTERING OF ORE MIXES CONTAINING
IRON CONCENTRATES OF A LOW SiO2 CONCENTRATION OF BELOW 1,0 %

INTRODUCTION

on the use of prepared sintered material or iron pellets. Both 
the sinter and the pellets are produced on various types of 
equipment, mostly on special belts.  Sinter is formed from 
mixes containing iron ore of grain sizes of up to 6,0 mm, 
coke breeze of a grain size of up to 3,0 mm and other addi-
tives. The additives in sinter mixes are limestone, lime and 

a basic charge material for pig iron production. Many steel 
mills are producing presently, in addition to the sinter for pig 

steelmaking process [3, 4]. This paper present the results of 
laboratory tests on the production of a partially metallised 
sinter intended for the steelmaking process.

LABORATORY TESTING

Sintering of a partially metallised, so called steelmak-

The investigation concerned the production of ore sinter from sinter mixes containing a concentrate of a very 
small grain size of below 0,1 mm and a low silicon content of below 1,0 % with an addition of 0,69 %, 8,5 % and 
16 % of calcium (CaO) and 11,5 %, 16 % and 21 % of coke, respectively. The obtained sinter of a low Si content 
of below 1,0 % is partially metallised and may be used as an iron ore substitute for the steelmaking process.
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diameter of 100 mm and a layer height of 600 mm. The 

silica (SiO2
composition of sinter mix components and their maximal 

diameter pelletizer for approx. 10 s. After pelletizing, the 

taken for the determination of chemical and grain composi-
2.

above 10 mm – 3,21 %; 10 to 8 mm – 5,47 %; 8 to 5 mm 
– 14,84 %; 5 to 3 mm – 18,69 %; 3 to 2 mm – 26,95 %; 2 to 

up to a height of 20 mm and then a specially prepared mix 

sinter mix components is given in Table 1. The percentage 
content of the fraction above 5 mm served as the sinter 

chemical and mineralogical compositions. The obtained 
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steel plate from a height of 2 m. The determination of the 

thermogravimeter at a temperature of 600 °C, 800 °C and 

65 kPA in the atmosphere of hydrogen heated in a tube 

determined by taking into consideration the real and the 
apparent densities. The difference of these quantities as 
related to the real density constituted the degree of porosity. 

tube heated to 800 °C. The loss of oxygen in relation to 

taken as the index of reducibility.

DISCUSSION OF THE TESTS RESULTS

tests results obtained. Chemical composition of sinters 
obtained in terms of their iron content varied in the range 

from 60,40 % to 71,31 %. The difference by 
almost 10 % resulted from the addition of CaO
in the amount from 0,69 % to 16 % and coke 
breeze in the amount from 11,5 % to 21,0 % to 
the mix. These additives only slightly affected 
the contents of SiO2, Al2O3, S and P2O5

and Femet. The highest iron oxide content, 68,31 

CaO, i.e. the sinter formed from the mixtures 

case, the coke breeze addition in the range from 11,5 % to 
21 % increased the SiO2 content from 0,63 % to 0,75 %. 

Increasing CaO addition from 8,5 % to 16 
% at a coke breeze content of 11,5 % and 21 
% results in a decrease in FeO, respectively, 
from 47,10 % to 36,71 % and from 31,33 
% to 20,43 %. The data indicate that during 
sintering of ore mixes reduction processes 
prevail over oxidation processes. The FeO
content of sinter decreases according to the 

FeO = –1,93CaO – 1,70CK + 85,58;
R = 0,984,

K is carbon in coke mass in %.

that each percent of increment in CaO and 
CK results in a decrease in 3,63 FeO percent-
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age of sinter. Decreasing FeO content of sinter as a result of 
the addition of CaO and coke C results in the proportional 
increase in the content of metallic iron. It is characteristic 
that Femet.

coke breeze content of 11,5 % and 21 %, respectively, the 
Femet. increase is stopped. The values of the obtained Femet.

is given in Table 3. It can be seen from this table that the 
obtained degree of metallization varies from 16,29 % at 
the CaO content of 0,69 % and coke content of 11,5 % to 
56,98 % at the CaO content of 16 % and coke content of 
21 % in the mix. 

The addition of CaO in the form of limestone to the 
mix decreases the amount of Femet.
decreasing the degree of metallization, on average, from 
approx. 10 % up to as much as 15 %. This is caused by the 
fact that a considerable amount of heat from burned coke 
breeze is taken for the decomposition of the limestone, 

3

form of lime and limestone and by the addition of coke 
2

no addition of lime and limestone. The highest output of 
2

to the mix. Increasing quick coke amount to 21 % resulted 
2·h.

This is understandable, because increasing the amount 

obtained in a time unit. It should be emphasized that the 

16 % and SiO2 from 0,6 % to 0,7 % can be used mainly to 
the steelmaking process and cannot be used for the blast-

test of dropping from a height of 2 m. All obtained sinters 

69 % and only slightly deviated from the strength of sinters 
used for the production of pig irons.

CONCLUSIONS

1. There is a possibility of producing sinter of high CaO
contents of up to approx. 16 % and small SiO2 contents 
of approx. 0,7 %.

the amount of 8,5 % and 16 % in relation to the addition 
of CaO in the form of limestone increases the index of 
metallization degree by 12 % to 15 %, on average.

3. The coke breeze addition in the mix from 11,5 % to 21 

16,0 % results in a decrease in FeO from 68,31 % to 20,43 
met. increasing from 11,62 % to 34,42 %.

4. The highest output of the sintering machine amounting 
2

a coke breeze content of 11,5 % in the mix.
2 contents, 

steelmaking process.
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