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Effect of sinter composition system on soft droplet performance

YU Yinjun LONG Fang CHEN Wei SHEN Yong ZHOU Yongping
( Anyang Iron & Steel Co. Lid. Anyang 455000 Henan China)

Abstract: The soft droplet performance of sinter with different basicity SiO, Al,O; and Mgo content is studied. By

analyzing and summarizing the technical parameters of sinter and actual operating parameter data of blast furnace used

by Anyang Steel and various large blast furnaces in China it can be drawn that when the SiO, mass fraction of sinter is

about 5% alkalinity is about 1. 95 CaO mass fraction is not more than 10% and MgO mass fraction is not more than

2% the soft droplet performance of sinter is better the droplet temperature is about 1 460 °C the melting interval is

about 160 °C the soft melt interval is about 260 “C and the blast furnace can maintain a long-term high-production

and low-consumption forward state.
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Table 1 Chemical composition and basicity of test sinter samples
/%
TFe Sio, FeO CaO Al O, MgO
sjl 57. 68 5.20 9.40 8.94 1.95 1.70 1.72 1.75
sj2 56.92 5.17 9.80 9.98 1.98 1. 69 1.93 1.90
sj)3 56.24 5.22 9.30 10. 65 1.92 1.73 2.04 2.05
sj4 55.96 5.20 9.50 11.34 1.96 1.71 2.18 2.20
sj5 56. 69 4.55 7.42 8.60 1.96 1.61 1.92 —
sj6 55.99 5.01 7.30 9.22 1.97 1.57 1. 89 —
sj7 55.57 5.55 7.72 10. 16 2.01 1.56 1.90 —
sj8 54.15 6.09 7.60 11. 15 1.99 1. 56 1.88 —
sj9 55.12 5.77 7.10 10. 82 1.83 1.20 1.88 —
sj10 55.56 5.81 6.70 10. 63 1.91 1.72 1.91 —
sjl1 55.44 5.68 7.00 10. 67 1.85 2.18 1.90 —
sj12 55.24 5.75 6.59 10. 42 1.87 2.65 1.92 —
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( 1)
1%
TFe Si0, FeO Ca0 AL O, MgO
sj13 55.56 5.74 7.83 10. 74 1.55 1.45 1.87 —
sjl4 55.89 5.73 8.13 10. 83 1.88 1.44 1. 89 —
sj15 55.65 5.70 7.90 10.77 2.27 1.44 1. 89 —
sj16 55.54 5.62 7.80 10. 68 2.65 1.43 1.90 —
2 (Ty) (T.)
2.1 (T,)
(T, =Ty) (T,-T)
2 . 2 s
2
Table 2 Droplet performance parameters of sinter samples with different basity
71 Tl C (T -Ty) ! (T.-Ty)/! (T,-Ty) /! (T,-T)/ T,/ T 10 min
C C C C C /g
sjl 1213.3 1295.5 82.0 23.0 260.0 160. 0 1473.0 1318.8 212.4
si2 1198.6 1282.7 84.0 33.0 311.0 194.0 1510.0 1316.0 211.0
sj3 1184.8 1279.3 95.0 27.0 351.0 230.0 1536.0 1306.5 194.5
sjg 1179.5 1283.3 107.0 26.0 366.0 236.0 1545.3 1309.2  199.8
3 o 3 Sio,
1 o 1(a) : N
1.75 1 473 C
( ) ; Si0,
; 2.05 S 5
1(b) 1536 C Si0,
1(c). 1(d .
2.05 Si0,
( )
1.75 N
6-7 o
~ Si0,
° ; Si0,
2.2 Si0,

Si0,
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1
Fig. 1 Morphology of coke layer after high temperature softening of sinter with different basicity

3 Sio,

Table 3 Melting drop performance parameters of sinter samples with different SiO, content

( Tzu) - Tlo) / ( T> - T40) / ( T.l - Tl(l) / ( Td - Tb) /

T /C  TylC T,)C  T.JC
C C C C
sjS 1194.2 1285.4 91.0 38.0 315.0 186.0 1509.4 1323.4
sj6 1180.6 1276.2 96.0 42.0 332.0 194.0 1513.0 1318.7
sj7 1205.7 1290.8 85.0 22.0 309.0 202.0 1514.6 1312.9
sj8 1197.8 1281.4 84.0 24.0 320.0 213.0 1517.4 1304.9
2.3 MgO
MgO o
4 o 4
MgO
: 8-9 , MgO
o MgO N

10 min
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4 MgO

Table 4 Melting drop performance parameters of sinter samples with different MgO content

roc e (T O‘CTIO) ro(T ‘OCTM) roAT :ch) I (T, O—CT,-) S Y min/g
sj9 1159.1 1255.7 97.0 48.0 355.0 211.0 1514.0 1303.5 202.2
sjlo 1178.5 1276.1 98.0 29.0 340.0 214.0 1518.6 1305.0 200. 5
sjll  1175.5 1280.4 105.0 36.0 351.0 210.0 1526.4 1316.7 140. 5
sjl2 1199.7 1292.6 93.0 21.0 337.0 223.0 1536.6 1313.8 138.4
2.4 ALO, . ALO,
Al 0, 2 o 2
5 i 5 Al O,
ALO, ; 5 10
. . min Al O,
5 AL, O,

Table 5 Melting drop performance parameters of sinter samples with different Al,O; content

Ty-Ty) /! (Ty-T)! (T.-Ty)! (T,-Ty,)/ (T,-T,)/ i
TIU/OC T4O/°C (T o) (T 4) (T, 1) (T, 10) (T, ) T(I/OC T./C 10 min
C C C C C /g
sj13  1207.4 1289.2 82.0 105.0 19.0 300. 1 199.0 1507.5 1308.2 215.2
sjl4  1206.6 1286.5 80.0 103.0 24.0 296.2 192.0 1502.8 1310.4 212.0
sjl5 1190.2 1274.5 84.0 107.0 30.0 310.6 196.0 1500.8 1304.3 223.7
w (ALO,) /%: (a) 1.9; (b) 2.4; (c) 2.7
2 Al O,
Fig.2 Dropping objects from sinter under high temperature with different Al, O, content
3 0
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6

Tabel 6 Chemical composition and basicity of sinters from large mills in China

/ w(TFe) 1% w(Ca0) 1%  w(Si0,) /% w(MgO) /% w( ALOY) /% w(FeO) /% R

2014 56. 37 10. 63 4.53 1.26 1.94 8.20 2.35
2014 55.94 10. 87 5.01 1. 50 1. 65 10. 40 2.17
2014 55. 69 10. 15 5.55 2.31 3.17 9.20 1.83
2015 55.52 10. 82 6.09 1.71 1.67 8.42 1.78
2015 57.20 9.22 5.31 1. 65 1.72 10. 74 1.74
2015 56. 61 10. 11 5.45 1.79 1.79 9.50 1.85
2015 55.98 11.19 5.53 1.02 1.51 8.00 2.03
2016 56. 11 10. 42 5.78 1.84 2.28 8. 18 1. 80
7

Tabel 7 Droplet performance parameters of sinter in domestic large-scale steel enterprise

T.,/%C T, /C (Ty-Ty) /! (T,-Ty)/! (T,-Ty)/ (T,-T)/ T /% 10 min
< C C C /g
1191.0 1283.0 92.0 17.0 307.6 199.0 1498.6 1300.0 189.0
1229.0 1304.0 75.0 15.0 282.0 193.0 1511.0 1319.0 187.0
1231.8 1313.3 81.0 15.0 208. 1 112.0 1439.9 1328.0 216.5
1195.7 1288.0 92.0 17.0 298.7 189.0 1494.4 1305.1 190.0
1192.0 1278.7 87.0 37.0 267.2 144.0 1459.2 13157 253.0
1201.0 1282.0 81.0 28.0 277.0 168.0 1478.0 1310.3 192.0
1215.0 1297.0 81.0 17.0 298. 8 200.0 1513.8 1314.2 185.0
1189.7 1273.3 84.0 21.0 254.8 150.0 1444.5 1294.7 201.0
o . . . 2016
3* 3—9
. 1 290 kg/t
. 500 kg/t 50%
: . MgO . 2016 3F
. AL O, . 8.9 .
; Sio, 8.9
; Sio,
1 460 °C 160 C
o 260 °C ;
56.5% . Sio,
o 5% . 1.90

Ca0 10%



2021 6 61
8 2016 3
Tabel 8 Partial melting drop performance parameters of sinter for No. 3 BF in 2016 C
T, Ty T, -T T, -T, T,-T, T,-T, T, T,
2016 -01 - 04 1198.1 1284.8 87.0 20.0 271.2 165.0 1 469.3 1304.4
2016 —05 -20 1187.8 1271.7 84.0 29.0 269.3 156.0 1457.1 1301.1
2016 -08 -23 1181.7 1273.9 92.0 27.0 300.9 181.0 1482.6 1301.3
2016 -09 -05 1 169.7 1265. 1 95.0 28.0 294.8 172.0 1 464.5 1292.7
2016 -09 -20 1180.9 1272.1 91.0 27.0 301. 1 183.0 1482.0 1299.1
2016 -09 -27 1 166.0 1257.8 92.0 30.0 305.7 184.0 1471.7 1287.7
9 2016 3*

Tabel 9 Partial chemical composition and basicity of sinter for No. 3 BF in 2016

w( TFe) /%

w( Si0,) /%

w( MgO) /%

w( Ca0) /%

w( FeO) /%  w( ALO3) /% R
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