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Research on mechanism of return fines affecting sintering process
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Abstract: In order to research the influence of the proportion of large particle size fraction in sintering return fines on
the index of sintering production the physical and chemical properties of sintering return fines are analyzed by
chemical analysis XRD analysis thermogravimetric analysis etc. The influence of the proportion of +5 mm particle
size fraction on sintering index is studied by using micro sintering experimental device and sintering cup simulation
experiment. The results show that the composition of different particle sizes in the return fines is also quite different;
as the particle size of the return fines increases the amount of magnetite and calcium ferrite in the mineral phase
increases. The larger the particle size of return fines is the higher the assimilation temperature and melting
temperature are and as the particle size of return fines gets smaller it becomes more conducive to the formation of
liquid phase. When the proportion of return fines +5 mm is more than 25% the granulation effect of the mixture
becomes worse the sintering yield and drum strength decrease the solid fuel consumption increases and the proportion
of 5 ~10 mm in the particle size composition of sinter products also increases. Therefore it is necessary to control the
proportion of +5 mm in the return fines less than 25% in the sintering production proportioning process.
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Table 2 The particle size distribution of return fine
%
+5 mm 5 ~3 mm 3~1 mm -1 mm
38.98 28. 87 20. 55 11. 60
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Table 1 The chemical composition of return fines % w( TFe) + w(Si0,) ’
TFe CaO MgO Si0, Al, 0,
56. 54 9.98 1.68 5.45 1. 80
1.2
3 ( )
5+ 3 T mm Table 3 The chemical composition of return fines
; of different grain size %
; XRD /mm  TFe FeO CaO MgO Si0, ALO,
; STA -1 55.43 8.38 9.65 1.75 5.58 1.78
1~3 55.62 9.15 10.06 1.86 5.21 1.88
(35+0.1) mg 3~5 56.03 9.98 10.09 1.84 5.19 1.76
20 °C /min 1 300 °C; +5 56.37 10.01 9.87 1.73 5.01 1.79
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Fig.1 The XRD analysis results of different particle 10
size return fines
100.4 0
| (@) i r (b)
/ St
1003 | % -10fF
. I g 1
2 1002 <[ 1
@ 3 <20t X
® 10011 Z%:_%
100.0 30
-35
999 4007200 400 600 800 1000 1200

2.2

0 200 400 600 800 1000 1200

A/ C A/ C
(a) (TG); (b) (DTA)
/mm: 1—0~1; 2—1 ~3; 3—3 ~5,
2
Fig.2 The results of STA thermal analysis of return fines with different particle sizes
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Fig. 3 The results of high temperature metallurgical properties of different size return fines
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Fig. 4 The granulating effect of different grain
2.3 size return fines
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Table 4 The influence of composition of +5 mm on sintering mixture %o
+5 mm +100mm 10~8mm 8~6mm 6~5mm S5~3mm 3~1mm -1 mm -3 mm
10 7.01 12.87 28. 87 12.9 26. 48 8.98 2.89 88.13
25 8.25 14. 06 23.82 15.31 21.57 9.91 7.08 83.01
40 9.88 15.32 19. 56 15.79 18.01 12. 11 9.33 78.56
2.3.3 +5 mm
+5 mm 10% ~25%
5 +5 mm +5 mm 25%  40%
5 +5 mm 10% ~ 25%
10% ~25% 2.0% 3.34% 2.35%
+5 mm 3.27% 5 ~10 mm
40%
5 +5 mm
Table 5 The influence of the proportion of return fines of 5 mm on the sintering index
/%
+5 mm 5~10 mm 1% 1% /(kgt™)
10 21.0 79.0 67.0 56.3
25 23.6 76.0 65.6 58.2
40 26.4 72.4 64.9 61.3
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