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Key technology and application for low-cost production of
binder-free pellets
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Abstract: The 4 x 10° t/a vertical dry grinding system pioneered by Nanjing Steel Group’s straight grate pellet
production line is put into operation in November 2023. After dry grinding the ball formation and pellet roasting
performance of the sintered coarse powder are significantly improved. In addition on the basis of dry grinding by optimizing
the ore blending and pellet roasting system and improving the thermal stability of the green pellet the high—quality pellets
are produced which have a w( TFe) of 63.5% a w( SiO,) of 4.7% a basicity of 0. 15 a compressive strength of over
2 500 N/P and excellent metallurgical properties reduction degree 80% low-temperature reduction pulverization index
(>3.15 mm) 96% and reduction expansion index 18%  and realize the development and application of key
technologies for the binder4ree production of acidic pellets. The successful application of this technology can reduce the
binder cost by 64 million yuan per year and at the same time make the iron grade cost of pellets 1. 83 yuan/t lower than
that of pellet creating significant economic benefits.
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Table 1 Main chemical compositions and losses on ignition of raw materials %
TFe FeO Sio, CaO MgO Al, O, TiO, S p
A 65. 80 26. 60 3.60 0.90 0. 700 0. 80 0. 198 0. 020 0. 050 -1.50
B 61.00 6.30 5. 60 0.52 0. 260 2.40 0.728 0.330 0. 075 2.36
C 58. 80 0.00 6.30 2.33 1. 410 0.98 0. 120 1. 550 0. 050 1.70
D 46. 90 3.80 5.80 6.90 1. 700 3.00 0. 177 0.250 0.070 0.00
E 66. 20 3.50 4.80 0.20 0.200 0.40 0.204 0. 140 0. 090 0.21
F 56.21 0.11 3.15 0.05 0. 154 6.90 0.302 0.071 0.074 9.30
48.90 7. 80 1.90 0.20 0. 500 9.20 0.331 0.230 0.010 12.70
CA B C D E-G N o
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Table 2 Particle size composition of iron ore powder %
(5 (3 (1 >0.50 (0.150 (0.074 (0.045 (0.038 <0. 098
>8 mm <1 mm
8 mm 5 mm 3 mm mm 0.500 mm 0.150 mm 0.074 mm 0.045 mm mm
F 11.31 24.83 15.05 24.06 24.75 — — — — — —
G 9.83 14.89 15.89 26.45 32.94 — — — — — —
E — — — — — 22.46 52.27 13.55 9.45 0.38 1.89
2 : F. G
<1 mm 24.75%
32.94%; E <0.074 mm
10% o
1.2
1.2. 1
~ ~ o 1
- - Fig. 1 Schematic diagram of dry grinding process
( R
Y ) A A)
N ( ) o
A) 2 o
N 1.3
1,
1.2.2 0
N N E. F G 3:4:3
o <0.074 mm
N N >80% 3 °
2

Fig. 2 Schematic diagram of straight grate pelletizing process
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Table 3 Ore blends and losses on ignition of dry ground 1200 ~1 245 C
materials %
TFe SiO, AlLLO, H,O 5 6.
E 30 66.20 4.80 0.40 1.87 0.21
40 56.21 3.15 6.90 13.20 9.30 2
G 30 48.90 1.90 9.20 26.80 12.70 2.1
( ) 100 57.01 3.27 5.64 13.88 7.59 (E. F. G 3:4:3 )
4 ( ) 7
Table 4 Pellet blends for the pelletizing experiments % . 7 <0. 074 mm
A B C D 80% ~ 86% 0.5%~0.7% 5.87%~
40 40 10 3 0 L5 6.45% . 400 ~ 500 °C
1 30 45 7 3 15 0 .
2 20 50 7 3 20 0 ]
1.4 3
o 8 3
5

Table 5 Equipment parameters of straight grate

/ 2 2 2.5 5.5 1.5 5.5 2 21
/m’ 48 48 60 132 36 132 8 504
6
Table 6 Main thermal parameters of straight grate C
85 ~115 330 ~350 500 ~950 1080~1245 950 ~1 050 960 ~ 620 230 ~400
180 ~280 90 ~ 120 90 ~ 140 200 ~ 600 420 ~ 530 — —
7 ( )
Table 7 Physical and chemical properties of ore ground powder after grinding %o
TFe FeO Sio, CaO MgO Al O, S P TiO, <0.074 mm
58.06 0.29 3.33 0.05 0.35 4.71 0.082 0.0365 0.275 82 0.6 6.23
8

Table 8 Changes in physical properties of iron ore powder before and after dry ore grinding

/ / BET /
(geem™) (em’eg™) (m*sg™") 1% 1% (K)
1.52 — — 5.05 21.73 0.30
1.19 3106 25.92 10. 22 24.13 0.73

1.70 1627 5.42 6.40 22.12 0.41
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Fig. 4 Microscopic particle morphology before and after
vertical roller grinding of iron ore
(a) > (D) powder combination
9
Table 9 Performance indicators of green pellets under

Fig. 3 Laser particle size analysis of ore dry grinding inel d blendi diti
single ore and ore blending conditions

and pelletizing mixture

18.45 pm 3106 em®/g P / 05 m)/-' (N-P")/ .
; 1.5 9.77 22.6 23.2 280
B 1.5 8.54 3.3 23.1 410
1.5 17.02 1.7 9.3 600
° 1.5 10.29 21.0 24.7 390
v 0 8.95 5.4 21.0 300
4 ° 4 W C.B.G.E.D
42% 22% 15% 11% 10% ; D <0.074 mm
N 85% A B ;
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Table 10 Performance indicators of green pellets for ( ) .
different ore blending schemes 6 .
( / o 6
10. 83 6 410 20 2.0%~2.5%:
1 10. 80 5 350 28 (2023 12 —2024 1 )
2 9.81 6 330 22 1.0%
2.3 ; (2024 2
3 0
. 11 6 /(0.5 m)
5 o 11 /
1 2
@®
o 200 ~280 C 200 ~
1 240 °C 4.6 min 5.0 min
2 1 )
o 500 ~750 °C
5 3 750 ~950 C
11
Table 11 Chemical composition compressive strength and metallurgical properties of pellets
( ) 1%
5 /
TF. Si0 Ca0 K (NP /
¢ 2 4 ( >3.15 mm) /% 1% %
63.27 5.56 0.93 0.17 2 983 76. 83 96. 32 17. 34 22.15
1 63.02 4.82 1. 11 0.23 3127 81. 87 96. 58 16. 61 20. 36
2 62.90 4.99 1. 00 0.20 2 591 82.27 93.11 17.39 20. 84
5

Fig.5 Microstructure of fired pellet made from different ore blends



2025 1 : 67

80% - (>
3.15 mm) 96% . 18%
3.2
70%
1.83 /t
8 t 6 400 o
1— ;2— :
3—
6 o
4
Fig. 6 Changes in the proportion of dry ground fines
bentonite dosage and the strength of green balls at (1) N
different production stage
G 18.45 pm
3 106 cm® /g N N
1.1 min, ( ) o
12, (2) N
20% -
40% w ( TFe) 20% -
62%~64% « w(FeO) 0.5% . w(Si0,) 4.0%~ 40% w( Tke)  62% ~64% -
6.5% . S 0.01% w( FeO)  0.5% . w(8Si0,) 4.0%~6.5% . S
0.3 2500 N/P 0.01% 0.3
12 2 500 N/P
Table 12 Thermal system of traveling grate 80% - ( >3.15 mm)
96% - 18%
/C 200 ~ 280 200 ~240 >
/min 4.6 5.0
/C 350 ~360 350 ~370 o
/min 4.6 5.0 (3) N N
/C 500 ~750 750 ~950 N
/min 5.8 6.3
/°C 1200 ~1 260 1200 ~1 250 .
/min 12.7 13.8
/°C 950 ~1 050 980 ~ 1 050
/min 3.5 3.8 |
/°C 840 ~920 850 ~920 c o/
/min 12.7 13.8 200361 —65.
Ic 220 ~320 220 ~320 HU Shoujing WANG Yefei QIN Lihao. Production
/min 4.6 5.0

practice of straight grate with iron and carbon containing
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