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Abstract: The special layered structure and clay characteristics of bentonite make it the main binder for pellet
production but its main chemical components are SiO, and Al, O, so adding bentonite to the pellets is equivalent to adding
acid gangue minerals which will reduce the iron grade of the finished pellets and increase the cost of pig iron smelting
therefore the amount of bentonite should be reduced as much as possible in pellets production. Therefore the composite
bentonite is used for small-scale laboratory tests and industrial application tests to analyze the effects of different types of
bentonite on the performance of pellets. The results show that compared with conventional bentonite the addition of
composite bentonite can effectively improve the performance of fresh pellets preheated pellets and finished pellets among
which the falling strength of fresh pellets is increased from 2.4 times/( 0.5 m) to 4.3 times/( 0.5 m) the bursting
temperature increases from 360 °C to more than 500 °C and the compressive strength of finished pellets is the most
obvious from 3 480 N/P to 3 774 N/P. The ratio of composite bentonite is about 1. 0% lower than that of conventional
bentonite and its economic benefits are remarkable.
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Table 1 Physicochemical properties of iron concentrate %0
TFe  FeO  Si0, ALO, CaO MgO P S <0.074 mm
( ) 66.16 26.89 3.52 1.56 1.41 0.98 0.01 0.420 1.57 9.14 79. 56
( ) 66.45 26.95 3.13 1. 63 .22 0.87 0.01 0.450 1.49 8.32 84. 28
( ) 66.73 — 2.44 1. 05 — — — 0.310 — 8.17 79. 28
( ) 59. 89 — 5.43 1.40 — — — 0. 035 — 11.49 85.56
4 AY A) AY
2 4 <0.074 mm 1 0 800
97.72%  93.05%  95.23% mm- 47°, 25 r/min
94.05%:; 1* 2 h N N
600 % N ; 101
79.53%  99.34%; 2* ( 105 °C)
CWQ-55
. . CWQS5

1.2
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Table 2 Physicochemical properties of bentonite
1% / /
ALO, SO, <0.074 mm (mLeg™)  g+(100 g) '
1 13.35 60.89 11.76 79.53 97.72 8.05 607.78 20.0 35.15
2" 17.82 62.40 12.32 70. 31 93.05 11.78 375.00 45.0 30.94
14.06 53.36 10.42 64. 43 95.23 7.78  230.00 18.0 28.35
14.95 43.11 13.20 99.34 94. 05 11.20 698.52 66. 8 43.91
(2) A
1. 60%
4 o 4 13 min
4
1

Fig. 1 Flow chart of laboratory small-scale experiment

Table 4 Influence of pelletizing time on the performance

of green pellets

2
2.1 \
2.1.1
(1) o 13 min.
8% 1"
3 o
3 1*
15 N/P 500 C
1#
1. 60%
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Table 3 Influence of the dosage of 1* compound bentonite

on the properties of green pellets

/

/

1% /% «(0.5m) ' (NP /C
1.2 8.71 3.6 16.4 >500
1.4 8.07 3.6 22.0 >500
1.6 8.10 4.3 19.8 >500
1.8 8. 60 5.1 20.5 >500

/ /
/min 1% (0.5 m) ™! (NP /°C
10 8.32 4.0 20.0 >500
13 8.10 4.3 19.8 >500
16 7.59 5.0 23.7 435
(3) .1
1. 6% - 13 min
5 o 5
8. 10%
5
Table 5 Influence of pelletizing moisture on
performance of green pellets
/ /

1% (0.5 m) ! (NP /°C
6.97 2.8 23.0 438
7.70 3.7 23.1 438
8.10 4.3 19.8 >500

1#
1.6% . 13 min,
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8. 10% 6 0 6 1
4.3 /(0.5 m) . 19.8 N/P.
500 C o 2.6%
(4) o 1* 2.4 /(0.5 m) 13.7 N/P.
N 360 C, 1"
6
Table 6 The influence of bentonite types on the performance of green pellets
/ / %
( ) 1% 1% (0.5 m) (NP
1* 1.6 8.10 4.3 19.8 >500
2.6 7.55 2.4 13.7 360
1.6 7.70 3.6 21.6 438
(5) ° 1 ()
1.2% 850 C 486.2
3.6 /(0.5 m) 16.4 N/P N/P — .
500 Co
950 C
2 o 2 0
1 1.2% 1" 1.6% .
4.6 /(0.5 m) 950 C
24.5 N/P 420 C 3(b) 0 3(b)
12 min 668.3 N/P
(2) o 950
C. 12 min
4( a) o
4( a) 1" 1.2%
1.6% 319.9 N/P
668.3 N/P; 1. 8%
- o 513.5 N/P.
2 1
Fig. 2 Influence of the dosage of 1 compound bentonite
on the falling strength of green pellets before "
and after high pressure roller 950 C 12 min
2.1.2
(1) .1 4(b) o 4('b) 17
1.6% . 12 min
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Fig. 3 Influence of preheating system on preheating pellets strength

()

; (b)

Fig. 4 Influence of the dosage and type of bentonite on the strength of preheated pellets

4
(3) o
5
5 : 1* 1. 2%
552.9 N/P ; 1*
1—1* ( ), 2—1*
( ). 3— ( )
5

Fig. 5 Influence of high pressure roller grinding on

compressive strength of preheated pellets

2.1.3
(1) o 1
1.6% 950 C. 12 min.
12 min
6( a) o 6( a)
1 200 “C 1 230 C
3 144.9 N/P 3774.0
N/P ;
1290 C
2 656.8 N/P
5
1" 1.6%
950 °C . 12 min. 1 230 C
6(b) o 6(b)
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Fig. 6 Influence of calcination system on compressive strength of calcined pellets
12 min 3774.0 N/P
(2) ° 950
C. 12 min. 1230 C.
12 min . 7(b)
7 o 7( a) 1"
1 1.2% 1. 8%

()

; (b)

Fig. 7 Influence of the dosage and type of bentonite on compressive strength of roasted pellets

7
(3) o 950 C-
12 min- 1230 C.
12 min
8 o 8
10
12. 15.
18 min 3 039. 8.

3191.6.3421.8 N/P

Fig. 8 Influence of high pressure roller mill pretreatment

on compressive strength of roasted pellets
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Table 7 Influence of compound bentonite types on pellets performance
( / /
) 1% / +(0.5m) " /(NP ") /C (NP7 (NP7
1* 1.6 4.3 19.8 >500 668. 3 3774.0
2* 1.2 8.3 24.8 600 641.5 3552.1
8 o 8 2" 1.2%
1% 76. 98%
ALO,  SiO, 13.56% .
8 ( )
Table 8 Influence of bentonite types on chemical composition of fired pellets %
TFe FeO Si0, CaO MgO Al, O, P S
1’ 1.6 65. 06 0.80 3.82 1.28 0.90 1. 68 0.025 0. 002
2" 1.2 65.10 0.70 3.78 1.22 0.91 1. 60 0.025 0. 002
2.6 64.07 0.94 4.92 1.23 0.98 1.87 0.026 0. 002
1.6 65. 14 0.63 3.76 1.20 0.92 1.75 0.025 0. 002
3 3.1.1
3.1 N
0~16 h 80% « 20% 17 ~40
2021 277 —5 1 h 76% « 24% 41 ~ 50 h 78%
7 do (1.0% + 22% o 9 o
0.6% ) 2
o 1. 8%
4 /(0.5 m)
2.0%; 4 /(0.5 m)
12 h;
o 1—2* -
72 h N 9
o Fig. 9 Performance of raw pellets during industrial tests
9 :2~15h
4 1.6% 1.3%
28 8 4 30 10 50 h 5.4
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/(0.5 m) 3.1 /(0.5m); 11 ~14 h 9
( )
© 24 ~34 h Table 9 Comparison of chemical composition of pellets
1.1% from compound bentonite
5.0 /(0.5 m) 35 1 and compound soil %
. . TFe FeO AL O, Si0, S
2* 64. 10 1.55 1.45 4.01 0.017
48 ~49 h 64. 14 1.52 1.41 4.37 0.016
1.1% 1.0% +0.6%
7.4 /(0.5m) . 42 =
1.1%~1.3%
108.20 x24.32 x 10 7° x 775 -
4.2 /(0.5 m) 108.20 x24.32 x 10> x (1.1 ~1.3) /1.6 x 800 =
i 328. 928 ~592. 070 o
3.1.2 °
10 4
o 10
480 N/P 2550 N/P (1) .
9
. 9 ?
2" Si0, 2! 1 :
0.36% . (2)
3.2 ( 0.6% +1.0%
2020 108. 20 ) ?
24.32 kg/t. . 22%~24% 2!
400, 1000 800 /t L.1%~1.3%
(1000 x1.0% +400 x 4.2 /(0.5 m) ~

0.6%) /(1.0% +0.6%) =775 /t.

10
Fig. 10 Strength variation trend of preheated pellets

and finished pellets during industrial test

479.5. 2 550.6 N/P
. Si0,
64.10%  4.01%

ALO,
1.45%
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