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Effect of high-temperature metallurgical properties of metallized pellets
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Abstract: As a new blast furnace raw material , the strength and high-temperature metallurgical properties of metallized
pellets have an important impact on the breathability of furnace charge. In this paper, the influence of metallurgical
properties and physicochemical characteristics of metallized pellets on the breathability of furnace charges is studied by
simulating the gas-solid reduction process of blast furnace in the laboratory. The results show that the loose and porous
structure of metallized pellets is conducive to the reduction reaction, and has a faster reduction reaction rate and higher
reduction degree than oxidized pellets. Metallized pellets have similar low-temperature reduction powdering properties to
oxidized pellets, but have lower reduction expansion rate, higher soft melt dripping temperature and narrower soft melt
range. During the reduction process, MgO in metallized pellets can inhibit the formation of iron whiskers and avoid
malignant expansion of the pellets. The iron adhesion formed by MFe could strengthen the structure of metallized pellets,
but Zn would significantly damage the pellet structure. The use of metallized pellets instead of partial oxidized pellets will

not cause problems such as significant decrease in the strength of blast furnace charges and deterioration of breathability,
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but the high zinc content of metallized pellets limits their dosage in blast furnace charges. Improving the initial strength of

metallized pellets and reducing the zinc content of pellets is one of the directions to improve the breathability of the charge.

Key words: metallized pellets; thermal reduction; metallurgical properties; breathability; zinc load
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Table 1 Main chemical composition of experimental pellets %
BRI £ PR TFe FeO Sio, AL O, Ca0 MgO Zn S MFe
IR AL BRIA 65. 56 41.05 9.30 2.86 10. 51 2.34 0.61 0.34 33.63
AfbEkA 63. 17 0.32 6.13 1. 166 0.72 0. 64 0.014 0.011 —

(a) SMIIESL; (b) WIARLALG (o) BOWSSHE
1—Fe; 2—Fe0; 3—CaFeSiO, (CFS); 4—Ca,MgSi,0,(C,MS,); 5—Ca,Al,SiO,(C,A,S); 6—Ca0; 7—MgO; 8—Zn0,
E1 £BUKEARREMIERFEYK

Fig.1 Morphology, microstructure and composition of metallized pellets
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Fig.2 Schematic diagram of reduction experimental
equipment
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Fig.3 Comparison of reducibility between metallized
pellets and oxidized pellets(900 °C)

IR 3 b A R A BRI & B AR fb ik 2 Fr
N, BRETN RO A A I 4 B, Wk s &
Pl AE , 1000 °CHY 48 ALBRIAT Y FeO J ik
OB ER VI 41.05% T FEH] 5.89% , HLIEiE 5
JEFRBGLE 93. 51% , e B X [B] 0) N7 o A i d
TFHRIE R S8, 56 ] <6 s A Bk AT 7 v 0 P £ 38 i

SELVEIE A DL ORI A R0 S50k 32 4822 0L
S0 UG 4 B AL ER AT N TR O S5 0 nT LU, Bl
BN HEAT, BRUT PG Jm B I IR A AR
WIS, IR KA, BRIATN B 4 Al A8 7
SENECE, LA T DUHEN, 4 ) A Bk R AU
PRERATINA R b, F2 2R AR TR & P B 138 I
AR ANt BEBK A o8 8 s R R L PoRhaE
TR L

®2 SERUHAZEERKANTU(RESH)

Table 2 Iron content of reduction products of

metallized pellet %

WiH 800°C 850 °C 900 °C 950 C 1000 C
MFe  53.27 53.85 54.76 58.12 59. 86
FeO 14. 19 14. 09 13.87 7.67 5.89

1—Fe; 2—CFS; 3—C,A,S; 4—C,MS,,
B4 &RBEAKEAEEREFMILE(3 h, 1000 C)
Fig. 4 The microstructure of the metallized pellets after
reduction(3 h, 1 000 °C)
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Fig.5 The section microscopic morphology of metallized

pellets after reduction (900 °C, 60 min)
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Table 3 Softening dropping property of metallized pellets and oxidized pellets

i H T,,/C T,/C  AT,/C T./C T,/C AT,/C AP, /kPa KEH#IERE /mm S/ (kPa-C)
S mAkEkiAl 1125 1186 61 1268 1302 34 4.3 23 643. 6
AL ER A 1 040 1115 75 1119 1 290 171 11.3 38 1052.3

TS IR (EL
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R R ZE R R T0% BELERT + 17% B +
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BRIAVEAR IR AT EALER AT, BRI A TR RE 1 2
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faf . BRI ARIL AN 5 P, % m b H AT R A
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0.323 kg/t Fe, 8 Li% e b oY B 0 f b R 2K,
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Table 4 The changes in the mass fractions of iron and zinc within the metallized pellets during the reduction process %

900 °CHIRE A5 T A [H] B2 o Bt [7]
i H

60 min WA [A] 52 o iR

20 min 30 min 40 min 50 min 60 min

900 C 950 C 1000°C 1050 °C 1100 C

MFe 50.70 51.04 51.37 51.55 52.04
Zn 0.55 0.52 0. 49 0.46 0.45

52.04 52.72 52.93 53.49 54.52
0.45 0.31 0.17 0.14 0. 06
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(a) AIFEJEIREE (60 min); (b) AREAJERTE (900 C)
E6 AREIEREREMEETSEELKEZER
Rk ER T
Fig. 6 Changes in the reduction expansion rate of
metallized pellet under different reduction
temperature and time
®5 AREBAKHARLTREPRISE MATEWN
Table 5 Changes in zinc and sulfur loads of mixed
furnace materials under different

ratios of metallized pellets

GEALERIA  w(Zn)/  BESfE/ w(S)/  Bififa/
B % % (kg-t™") % (kg-t™")
0 0.0146  0.241  0.0252  0.411
0.5 0.0171 0.282  0.0267  0.435
1.0 0.0196  0.323  0.0282  0.462
1.5 0.0221  0.364 0.0297  0.485
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