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Effect of alkalinity on sinter densification behavior
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Abstract: In order to quantitatively analyze the coalescence behavior during the sintering process, the composition and
properties of the melt under different alkalinity conditions are calculated by using the thermodynamic software FactSage,
and the surface tension and apparent viscosity of the melt under each condition are further obtained according to the
calculation results, which are used to calculate the densification coefficient of sinter. The results show that the apparent
viscosity of the melt decreases with the increase of alkalinity,and the apparent viscosity has a minimum value (0. 114 Pa-s)
at a temperature of 1 350 °C. The surface tension decreases first and then increases with the increase of alkalinity,and has
a minimum value (about 0.32 N) at a temperature of 1 300 “C. The coalescence behavior of sinter is driven by the
apparent viscosity and surface tension, and increasing the alkalinity is conducive to the coalescence behavior of the
sintering process, so that the densification coefficient increases,and the higher the temperature , the greater the densification
coefficient. The sintering test shows that in the alkalinity range of 1. 85 ~ 2. 25 ,the densification coefficient is related to the
porosity of the sinter and the drum index,and the densification coefficient can characterize the sinter strength to a certain
extent.
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Table 1 Main chemical compositions and losses on
ignition of raw materials %
JFRZF TFe SiO, CaO MgO ALO, H,0 L
BAIRE 59.71 3.89 3.74 0.72 1.44 7.00 9.43
HAHFK 0.00 1.04 80.00 0.00 0.00 0.00 8.00
HzA 0.00 1.38 33.00 20.00 0.00 6.00 44.00
AKA 0.00 1.20 52.00 0.00 0.00 8.00 44.00
4R 0.50 8.50 1.00 0.30 0.00 9.00 80.00
B 56.30 5.55 11.00 1.90 2.45 1.00 1.00

#z 2 HTF FactSage i+ E WX HENER D TR E
(REHE)

Table 2 Chemical compositions and basicity of the

sample for FactSage calculation %
ez oy (5 7380 / %
Fe,0, Fe;0, CaO SiO, AlL,O; MgO

OA 1.85 59.58 26.85 7.37 3.98 1.47 0.74
OB 1.95 59.34 26.74 7.74 3.97 1.47 0.73
OC 2.05 59.11 26.64 8.10 3.95 1.46 0.73
OD 2.15 58.88 26.54 8.46 3.94 1.46 0.73
OE 2.25 58.65 26.43 8.82 3.92 1.45 0.73

£3 BEFRREMNAR(REHY)

Table 3 Experimental mixing scheme of sintering cup %
WA RS EAK Asf AkA AR
OA 86.5 2.5 3
OB 86.0 3.0
oC 85.5 3.5
0D 85.0 4.0
OE 84.5 4.5
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Table 4 Partial molar surface tension and temperature

coefficients of melt components

HEH  Fe,O, FeO CaO Si0, ALO, MgO
-216.2/x; +
645 625 260 655 635
516.2
o/dT -0.050 0.100 -0.094 0.031 -0.177 -0.130

FEUUREE AT LAGE FHPIAR (I - [8]) R GERY Vand
TIRERBAAE , AT RMEEERITTA, Vand KBRS
TR A, I H O ik WX [ 4k B2
0 g T A e S A A0 PRI P B 5 T T e 4 M
IRFBE R . TR I(T) .

2
2.58 +2.7S) (7)

M\pp =,uMexp( 1 _O 618
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Table 5 Partial molar volumes of melt components

cm’/mol
Fe,0, FeO CaO Sio, AL O, MgO
28.31 +32x, —
38.4 15.8 20.7 19.55 +7.966x, , 16,1
31. 4524,
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Table 6 Liquid phase formation temperature under different alkalinity conditions

g VR AN TRV T B0 i B %

g/ C 1200 °C 1250 °C 1300 °C 1350 °C 1 400 °C 1450 °C
0A 1 138.49 5.44 14. 08 31. 10 42.62 55.36 68. 69
OB 1 138.49 7.25 17.26 33.91 45.97 58.95 72.52
ocC 1138.48 9.06 20. 55 36. 70 49.25 62.34 75. 64
oD 1 136. 46 10. 83 23. 66 39. 44 52.47 65. 63 79. 46
OE 1133.51 12.63 26. 94 42.22 55.70 68. 88 82.73
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Fig. 1 Relationship between liquid phase production and

temperature under different alkalinity conditions
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Fig.2 Projection of liquid phase at different

temperatures
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Table 7 Changes of melt viscosity under different alkalinity and temperature conditions Pa-s
R My \ Mapp
1200 C 1250 C 1300 C 1350 C 1200 C 1250 C 1300 C 1350 C

OA 1.85 0.035 0.030 0.025 0.022 525.996 11. 153 2.170 0. 456
OB 1.95 0.035 0.030 0.026 0.022 210. 090 3.096 1.320 0.299
0oC 2.05 0.036 0.030 0. 026 0.022 97.552 1.522 0.798 0.203
oD 2.15 0.036 0.030 0. 026 0.022 49. 088 0. 884 0.524 0. 147
OE 2.25 0.037 0. 031 0. 026 0.023 59.322 0. 565 0.354 0.114
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Fig. 3 Relation between surface tension and temperature

of sinter under different alkalinity conditions
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Fig. 4 Relation between densification coefficient and
temperature under different alkalinity conditions
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Table 8 Results of sintering cup experiment

jENE k2% LB/ % Fesdq i %
0A 1.85 28.2 66. 1
OB 1.95 27.6 66. 8
oc 2.05 25.9 67. 1
oD 2.15 24.3 69.4
OE 2.25 24.6 71.2

1—ZE A REG 2— LR,
5 AEHEZFHTRET HEURYSILERHXR
Fig. 5 Relation between densification coefficient and

porosity of sinter under different alkalinity conditions
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