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Research on effect of organic composite bentonite on iron ore pellet production
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Abstract: Through laboratory and industrial experiments the feasibility of replacing traditional inorganic bentonite
with organic bentonite for pellet production is explored. The results show that the performance of organic bentonite is
generally better than that of inorganic bentonite. After using organic bentonite the unit consumption of bentonite
decreases by 4. 30 kg/t and the grade of pellets increases by 0.2% . However at the same time it also leads to a
decline in pelletizing production an increase in consumption indicators and a decrease in the compressive strength of
finished balls. In actual production the stability of the strength of the organic bentonite pellets can be ensured by
reducing the speed of the chain grate the output per table and increasing the roasting temperature. In addition the
feasible suggestion for pellet production of organic bentonite is given from the point of view of economic benefits.
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mm 95%
240 / — 1 500 em®/g.
1 ( )
Table 1 Main chemical composition of fine iron concentrate %o
TFe Sio, FeO Ca0 MgO Al O, K,0 Na, O
65.19 7.89 26.51 0.10 0.37 0.26 0. 152 0. 061
67.11 2.97 0.62 0.02 0.01 0.63 0.031 0.015
67.30 2.53 27.53 0.34 2.26 0.27 0.028 0. 062
65.67 7.83 27. 68 0.10 0.35 0.16 0.015 0.015
2
Table 2 Physical performances of fine iron ore concentrate
( ) 1% /
~0.038 mm 0.038 ~0. 045 mm 0.045 ~0.075 mm +0.075 mm  (em’eg™')
89.59 7.36 2.35 0.70 1 650
70. 37 22.67 5.79 1. 17 1 049
81.17 13.95 3.58 1.30 1511
65.62 26. 83 4.53 3.02 812
; N N v 2h
3 4, 3 4 0
Si0, Ca0
3 ( )
Table 3 Main chemical composition of the two bentonites %
Sio, Ca0 MgO Al O, K,O Na, O Fe,0,
52.73 9.05 2.96 16. 00 2.20 1.26 5.91 7.30

48. 86 3.92 2.46 16. 06 1.21 1. 54 5.58 13.70
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Table 4 Physical and chemical properties of the two bentonites
/ / / / 2 h —-0.074 mm
% g+(100 g) ' mL-(2g) ™' mL:(15¢g) ~"  ( ) 1% ( ) 1%
7.94 19.3 10 20 409 99. 35
8.30 21.9 12 30 530 99.70
1 240
467, 518, 910. 1 030 c¢m ™'
2. 1 .
795 cm ! 3d.
C-H 13
6 /(0.5 m)
2 000 N/P ;
2
2.1
A— B— CH
— , 5 . 5
1
Fig. 1 Infrared spectra of the two bentonites 4.6 /(0.5 m) 5.5 /(0.5 m)
1.2 22 N/P. 543 C
40% 21 N/P . 516 C.
v 30% v 20%  10%
1. 8%
; 1 000 mm- o
32 r/min. 45° 6 o 6
( 13 min) 10 ~ 12 mm N
N N N 750 N/P
; 105 C 570 N/P 3346 N/P
1075 C 2 870 N/P
15 min 1250 C 15 min 2 000 N/P o
5
Table 5 Performance indexes of green pellets of the two bentonites
/ +(0.5m™ /(NP7 1% /°C
4.6 22 8.02 543
5.5 21 8.05 516
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Table 6 Compressive strength of pellets of the . ( 6)
two bentonites N/P
750 3346 . 8
570 2 870
2.2 o
2.2.1 8 0. 13 m/min
7o 4 C
7 13 C
32 N/P o
7
Table 7 Performance indexes of green pellets in the base period and test period
/% /
(0.5 m") /(NP /C
1.92 9.03 6.1 24 528
1.33 9.20 6.2 22 506
8
Table 8 Preheating and roasting in the base period and test period
/ / /
(memin ") C /(NP7 /°C (NP
3.26 1021 698 1195 2 437
3.13 1 034 730 1199 2 440
2.2.2
100 N/P
6 : 1 180 C N 1 220
C . 1180 ~1220 C 10 C 0
9 0 9
9
Table 9 Compressive strength of roasted pellets and grate speeds at different rotary kiln temperature
/°C <1180 1180~1190 1190~1200 1200~1210 1210~1220 >1220
/(NP7 2 408 2422 2 355 2 407 2 497 2 760
/( memin ") 3.10 3.24 3.26 3.31 3.30 3.21
/(NP7 2 357 2522 2417 2 349 2 588 2 691
/( memin ") 3.08 3.17 3.13 3.17 3.07 2.80

2.2.3

2.7 ~3.4 m/min;

3.0 ~3.5m/min.

3.1 ~3.2 m/min

3.3 ~3.4 m/min
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Table 10 Compressive strength of finished pellets and rotary kiln temperature at different grate speeds

/( m*min ")

2.7~2.8 2.8~2.9 2.9~3.0 3.0~3.1 3.1~3.2 3.2~3.3 3.3~3.4 3.4~3.5

/(NP7 — — — 2 365 2612 2520 2 340 2 394
/°C — — — 1157 1192 1212 1193 1209
/(NP7 2 858 2 576 2 682 2 376 2 458 2 431 2275 —
/°C 1197 1196 1209 1203 1198 1197 1197 —
154 N/P 65 N/P, ) ( ) o
2# 1#
o Fe, 0,
2.3
11
( 11) Table 11 Production parameters of finished pellets
50. 100 200 / /
2 (memin™") /°C (N-P7)
Fe, 0, 1 3.26 1213 2 635
#
Fe,0, 2 3.27 1209 2 256
# 2.95 1213 3 084
M2 1 Fe,0,  ( ] 2
I D) ~(e); 2 D) ~(e); 3* D(a3) ~(¢3)
Fe, 03— — ; Fe;O,— —

2
Fig.2 Microstructure of finished pellets
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3" 1"
3
;3" (
) 12, 12
Fe,0, 0.2% °
12 ( )

Table 12 Main chemical composition of finished pellets %

TFe Si0, CaO MgO Al O, K,O Na, O

63.00 6.72 0.36 0.48 0. 66 0.117 0. 094

63.20 6.62 0.37 0.48 0. 68 0.119 0.093
13, 10 t/h 4.30 kg/to

13 209.50 t N
20916 t 248 t/h 1.66 m’/t
10. 02 kg/to 1.20 kWeh/t.
13

Table 13 Consumption indexes in the base period and test period

It / / / /
It (th™") (kget™) (m*et™") (kWehet™")
263. 20 18 379 258 14. 32 30. 36 24. 60
209. 50 20 916 248 10. 02 32.02 25. 80
-53.70 2 537 -10 -4.30 1. 66 1.20
770 /i ;
o 770  /t o
70%
v 20% . 10% 350 4
kg /t 3000 /t (1)
. . 600 /t. 0.6 . . 2h .
/m’. 0.6 kW * h/t . (2)
TFe 0.2% 1%
2%
(1) © 1.66 m'/t x 0.6 o .
/m’ +1.20 x0.6  *kWeh/t=1.72 [t o
(2) D 0.2% x2 x20% x (3)
3000 /tx350 kg/tx0.001 =0.84 /i 10 t/h
(3) D (1432 4.30 kg/t 1.66 m’ /t
kg/t x600 /tx0.001 —1.72  /t+0.84 /1) / 1.20 kWeh/t.

10.02 kg/t x1 000 =770  /4; 0.2%

N
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