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Research on the interaction mechanism between different
burden for blast furnace of Pangang

Xie Hong’en, Zhu Fengxiang, Hu Peng, Zheng Kui

(Pangang Group Research Institute Co., Ltd.,State Key Laboratory of Vanadium and Titanium Resources Comprehens-
ive Utilization, Panzhihua 617000, Sichuan, China)

Abstract: In order to explore the interaction mechanism between different burdens in the softening-
melting process of the blast furnace in Pangang, the softening-melting properties of different single bur-
dens and their mixed burden were tested. Meanwhile, the interrupt experiment of softening-melting
properties of the mixed burden by any two kinds of single burdens at a specific temperature was carried
out. Under the experimental conditions, the dropping temperature 7 of lump ore is the lowest. Com-
pared with the pellet, the sinter has a lower final softening temperature 7, a higher dropping temperat-
ure Ty, a narrower softening temperature range A7, and a more comprehensive melting temperature
range. Compared with the sinter and pellet, the dropping temperature 7, of mixed burden decreases.
During softening and melting, the lump ore infiltrates into sinter or pellet under the action of load, con-
ducive to the mutual erosion between lump ore and phases of the sinter or pellet as well as the migra-
tion of elements between different phases, thus promoting the softening and melting of mixed burden.
Key words: blast furnace, burden, softening-melting property, interaction
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Table 1 Chemical compositions of experimental burden

25571 TFe/% FeO/% Si0,/% CaO/% MgO/% ALO,/% TiO/% V,04/% R,
REE 49.19 6.62 5.52 10.23 223 3.30 0.347 1.85
ERIATH 52.75 3.86 5.52 0.72 3.61 4.04 0.671 0.13

Hew 40.88 1.03 26.66 0.93 0.84 6.64 0.21 0 0.03

=2 ERMUERS
Table 2 Chemical composition of experimental coke %
Ay
Foa M, S Vaar
K,0 Na,O Ca0O Sio, MgO AlO, Fe,0, it
85.88 0.23 0.63 1.09 0.08 0.10 0.49 7.24 0.13 3.73 1.03 12.80
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Fig. 1 Schematic diagram of experimental equipment for
the softening-melting property of iron ore
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Table 3 Experimental conditions for the softening-melting property of iron ore

Yy (s Y -1 /:(‘ﬁiﬁ&zﬁ/% 3 =1 -1
REEVE R/ C FHEHE R /(C-min ") A R/(L-min™)
Ar CO N,
0~ 400 6 0 0 0 3
400 ~ 900 7 100 0 0 3
900 ~ 1 000 3 0 30 70 10
1000 ~ 2455, 6 0 30 70 10
Z)a 100 0 0 3
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Table 4 Softening-melting properties of different burdens

FES 2R T,/°C T,/ C T/°C T/C T,/C AT/C ATJC AP, /kPa H/mm S/(kPa-°C)
PREET 1092 1158 1191 1227 1488 66 297 21.52 38.63 3340

2 zikrn 1055 1181 1214 1280 1442 126 228 18.83 33.77 2213
Yo 1072 1141 1114 1138 1165 69 54 2.57 15.78 119
REY 1075 1138 1183 1225 1390 63 207 20.43 35.79 2140

135 4 n] L, AR JEURF R H7 i Vi TRLE 22 AR
Ko SERAG ML, BRESH AL THRE T, 1K,
VSR T, i, AHBL ARG IRLEE IXTR] AT, %%, Sk
HREE DX TE] AT, 5. il RE (e AL 5 s, 1E
HOBHZ W R i AR B 40% B Fe 25 B Gl Ty, H

WEALTFURTRRE T, AR T ALK TIREE T, THTEIREE T,
WAL Ty, 155 24 °C, FRIGTHIEFAEE AT 119 kPa- C.,
H & 2 AT UL, BREEH AR A0 7EZ 1200 °C LS {7
R RAR LR, FE e Ahad 2 10 B B B S 3 K
TER AW R LR AT R LG, FoRHZ 4 B2 b



- 122 -

W Bk 8K

2023 A5G 44 5

A U T i TR R ) A A AN
LR A FBK A A L, 1850 RY R v TR
Ty 1%, S AR DX IR) AT, 7% o ol Bl 0, R Bt

(a)

80 ~ —— BE4hn
- - - - Bk
- -
60

........ BAH

g
% 40
i:_]
20 +
0L
900 1000 1100 1200 1300 1400 1500
TR C
&2

e PN TRL OB B AR AR R #E TR S0 B0EAL,
FEIRA B A O P BE R i W] AN ) T8 4507 F Bk
[Z‘lﬁf‘o

20| ® — pesthw
- - - BRI
- -
5L RO
<
5
i 10
=s|
5F
900 1000 1100 1200 1300 1400 1500
TREE/C

TRIFERBFEFIE ZRER A T AL

Fig. 2 Contraction curves and pressure drop curves for different temperature
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Fig.3 Morphologies of the sinter and lump ore mixed ore
specimens
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Fig. 4 The morphology of the sinter and pellet mixed ore
specimen
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Fig.5 Morphologies of the pellet and lump ore mixed ore
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Table 5 Chemical compositions of different experimental samples

eSS TFe/%  FeO/%  MFe/%  CaO/%  SiOy%  MgO/%  ALOy/%  TiOy%  TiC/%  TiN/% R,
P+t 1 59.00 61.75 7.50 4.90 9.41 2.38 3.39 432 <0.1 <0.01 0.52
el 33.15 33.06 7.10 14.39 27.26 2.77 7.50 5.82 <0.1 <0.01 0.53
BR+ER 49.76 41.39 17.57 8.15 8.00 421 5.55 12.57 <0.1 <0.01 0.98
Btk 1 52.88 55.87 5.70 1.50 12.89 3.04 485 9.00 <0.1 <0.01 0.10
BRIl 41.50 46.83 4.60 2.61 26.00 3.56 6.50 7.07 <0.1 <0.01 0.12
F6 PIRIFRHEBHEMNENERE
Table 6 Relative contents of the main slagging compositions of different experimental samples %
FEmams CaO Sio, MgO AlLO, TiO,
et 1 20.08 38.57 9.75 13.89 17.70
e+l 24.92 4721 4.80 12.99 10.08
B+ 1 4.80 4121 9.72 15.51 28.77
B+l 571 56.84 7.78 14.21 15.46
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Fig. 6 SEM images of sinter and pellet
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Fig. 7 SEM images of sinter and lump ore mixed ore
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Table 7 EDS analysis result of sinter and lump ore mixed ore %
/e TR YIkAZFR o) Mg Al Si Ti \% Mn C Fe
@® LA 41.8 3.66 0.32 16.70 0.46 0.21 0.78 22.39
@ BIREk 0.97 1.18 0.67 3.93 9325
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Fig. 8 SEM photoes of sinter and pellet mixed ore
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Table 8 EDS analysis result of sinter and pellet mixed ore %
Yk Yk &R 0 Si Ca Mg Al Ti A Fe
@® ARG 21.34 1.69 3.09 8.44 0.90 64.55
@ A7 19.62 1.27 79.11
® G e) 30.67 12.65 29.40 2.97 2431
@ G Ee) 30.69 12.61 31.16 3.45 21.64
® Bk 30.28 0.59 31.45 0.60 31.55 5.53
3) BRIAH FIHE™ (A B B 55 T e FIER AT 45 7 50%; PRk, 7E 3 i

P9 S BRIATE A 2 B HTR 5 Al FL B
MR, 32 9 W HABLIXREIE 704 7EIE] 9 FRERIATH A
Ay TR S B UNBE A5 1 FNER AT AIAE I A 5L
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Fig. 9 SEM photoes of pellet and lump ore mixed ore

x99 KA SRTEEERMNMXEEE DT
Table 9 EDS analysis result of pellet and lump ore mixed ore %
YIRS YIAZ PR 0 Si Ca Mg Al Ti \ K Na Fe
@® FEREMEN 16.96 2.11 0.92 80.01
@ KR 20.46 2.66 6.72 13.99 1.91 54.26
® Pt 24.10 18.05 7.11 1.32 1.43 0.90 47.09
@ PPN 25.43 17.85 11.24 3.09 3.38 1.24 0.89 322 33.66
® ISR 29.44 23.26 4.40 14.27 1.80 0.70 10.38 4.64 11.11
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Fig. 10 Melting mixed ore of sinter and lump ore without
load
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Fig. 11 Melting mixed ore of pellet and lump ore without
load
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Fig. 12 SEM photoes of sinter and lump ore mixed ore without load
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Fig. 13 SEM photoes of pellet and lump ore mixed ore without load
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Table 10 EDS analysis result of sinter and lump ore mixed ore without load %
YIS Yk AR Fe 0 Mg Al Ca Si Ti \%
@® EAANE 58.19 37.76 0.42 0.67 0.50 0.89 1.10 0.47
@ B 35.74 44.66 1.80 0.88 0.75 14.83 0.79 0.56
F 11 IUERNBKET SRT HEEERNMXEEE St
Table 11 EDS analysis result of pellet and lump ore mixed ore without load %
YIS YIFAL PR Fe 0 Mg Al Ca Si Ti \% Mn K Na
@ 7 iR 63.83 24.43 1.19 1.46 9.43
@ Rk 17.41 57.44 2.67 2.01 20.48
® LG 6.55 40.11 291 9.47 8.08 29.05 1.42 0.71 1.70
@ BREAS A1 59.15 25.75 2.58 11.90 0.62
® R A 23.50 36.29 9.41 6.06 20.80 3.94
© AN 73.16 2241 4.44

M UL AT L, FETC AT AR RZ BIAHEAE AT, 58, TR LA S iR A % . 508450 Fek
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