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Influence of bentonite physical performances on the drop

numbers of green pellets

MA Chengsheng' GAN Muyuan' WEI Zhenning' LUO Bangcao’ CHUN Tiejun’
( 1. Sintering Plant of Liuzhou Iron&Steel company Lid. Liuzhou 545002 Guangxi China;
2. School of Metallurgical Engineering Anhui University of Technology Ma anshan 243002 Anhui China)

Abstract: In order to investigate the influence of physical properties of bentonite on the drop numbers of green pellets
during the pelletization the experiments of using 9 different bentonites were carried out under the conditions of adding
2.1% bentonite balling for 15min with the moisture of 8% . MATLAB multiple linear regression equation was used to
analyze the experimental data. The results show that the viscosity and water absorption of bentonite paly the significant
role in the drop numbers of green pellets and the relationship between drop numbers and the normalized coefficients of
viscosity and water absorption is: Y, =1. 675 08 +0. 850 566x; +2. 204 27x.
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Table 1 Physical properties of bentonite
/ / / 2 h / /
% (mLeg™)  mLe(15¢) ™ 1% g:(100g) " ( ) /% (mPass)
A 7.82 7.5 6.0 139 19.62 44.39 3.8
B 5.34 3.0 4.0 141 14. 81 33.51 2.5
C 9.25 16.0 17.0 411 19. 86 44.93 5.9
D 4. 66 20.0 50.0 321 21.97 49.71 7.3
E 7.20 12.5 29.5 185 18.23 41.24 5.3
F 8.80 9.6 20.5 303 22.79 51.56 3.4
G 9.44 19.0 40.0 393 24.37 55.14 6.1
H 8.12 21.0 42.0 407 25.90 58. 60 6.3
I 5.71 9.5 19.0 499 27.73 62.74 4.3
2 —0.075 mm ( )
Table 2 Chemical composition and content of particles passing 0. 075 mm %
Si0, Ca0 MgO Al, O, Na, O K,O LOT -0.075 mm
A 42.67 17.13 2.35 22.34 0. 64 1.23 11. 67 98. 56
B 43.05 16.32 2.78 24.08 0.53 1.03 10. 25 95.01
C 45. 81 3.31 4.74 24.39 2.48 0. 84 16. 35 97. 45
D 57.52 3.68 2.32 16. 85 2.12 1. 60 14. 39 98. 67
E 46. 04 12.05 2.06 21.01 0. 86 2.09 13.23 99. 45
F 46. 17 15. 84 1.63 15. 46 0.78 2.81 15.28 96. 34
G 60. 53 1.39 2.75 20. 98 1. 10 1. 65 10. 65 97.72
H 61.69 1.89 2.31 19. 82 1. 11 1. 64 10.73 98.91
I 56.02 2.07 2.99 28.15 1.55 0. 65 9.48 96.23
1.2 o N
4 3.4 ° 3.4
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Table 3 Main chemical composition of iron concentrate %
TFe FeO Sio, Ca0 MgO Al O, P LOI
65.30 26.95 7.78 0.15 0.36 0. 14 0.010 -2.11
65.10 26.76 7.92 0.13 0.38 0.29 0.019 -2.19
65.20 27.69 4.83 0.46 0.39 1.44 0.015 -2.15
67.05 0.93 3.06 0.05 0.02 0.54 0.019 2.05
4
Table 4 Particle size distribution and specific surface area of iron concentrate
( ) /% /
-0.037 mm 0.037 ~0. 045 mm 0.045 ~0.075 mm +0.075 mm (em’+g™")
81.17 13.95 3.58 1.30 1511.1
89.59 7.36 2.35 0.70 1 649. 8
65.62 26. 83 4.53 3.02 812.3
70. 37 22.67 5.79 1.17 1 048.9
4 65% 9
0. 075 mm 90% 5 o 1.5 A
o 2.1 /(0.5 m) 10. 8
1.3 N/P 9
N N A
N ; B
GB/T 20973—2020 o 2.2 /(0.5 m) 13.1
GB/T 5005—2010 N/P B
22.5 ¢ 44.39% ,
350 mL E. F. I 2.6+
20 min NDJ-5S 2.8.3.2 /(0.5 m)
mPa-s, 184.93%
40% +30% 499. 26%
+20% +10% 0
2.1%. ( C G 3.7 /(0.5 m);
1 000 mm 38 r/min 45°) D 4.7
15 min 8. 0% /(0.5 m)
10 ~12 mm 7.3 mPac*s. 4
20 0.5 m
5 mm o
2.2 MATLAB
1 /(0.5 m) . MATLAB
2

2.1
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Table 5 Physical properties of bentonite and quality of green pellets

/ / / / /
(mLeg™") mL-(15¢) 7' ( ) 1%  (mPass) % 9.8/(N<P) “(0.5m) ™
A 7.5 6.0 44.39 3.8 139. 25 13.1 2.2
B 3.0 4.0 33.51 2.5 140. 74 10. 8 2.1
C 16.0 17.0 44.93 5.9 411. 34 14.2 3.7
D 20.0 50.0 49.71 7.3 320. 67 13.5 4.7
E 12.5 29.5 41.24 5.3 184.93 12. 1 2.6
F 9.6 20.5 51.56 3.4 302. 63 13.1 2.8
G 19.0 40.0 55. 14 6.1 392.61 12.2 3.7
H 21.0 42.0 58. 60 6.3 407. 34 15.3 4.0
I 9.5 19.0 62.74 4.3 499. 26 12.1 3.2
P
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Table 7 Output results of Drop numbers sample
[ﬁo 0 B Bint R Rint
O 0.558 8 ~ ~0.957 8 ~
32%} BZ(X'X) Xy (8) L8275 0ges 01T 1.207 2
0" 0
-4.463 5 ~ -0.2324 ~
h U -0.681 4 0.117 1
b 3.100 7 0. 466 5
u( x, x, x,) =by+bx; + +bx,
-6.558 6 ~ -1.304 4 ~
-0.011 1 -0.526 9
6.536 4 0.250 6
y=b, +bx, +52x2+'"+f)[7xp (9) o s 48830~ )i 13998 -
(9) MATLAB o ' 7.3819 ‘ 0.648 6
2.2.2 MATLAB 1036 7 -2.966 5 ~ 0.071 4 -0.407 1 ~
’ 5.0399 ' 0.264 2
-1.92 -0. 52 ~
1.326 3 923 8 0.016 1 0.526 0
(x,) . (%) . (%) . ~4.576 3 0.558 2
N -2.0171 ~
(x4) (x5) _ _ —0.2217
1.573 7
-1.510 7 ~
— — 0.018 1 | 24(6) 9
MATLAB 6 o '
6 0.186 0 ~
— — 0.419 7 0.653 4
Table 6 Results of normalization of independent .
variables B ; Bint :
R ; Rint o
Xy X X3 Xy Xs
A 0.3850 0.2750 0.0500 0.0891 0.2937
B 0.0500 0.0500 0.0550 0.0500 0.0500
C 0.4016 0.7000 0.7300 0.3043 0.6875
D 0.5488 0.9000 0.5050 0.9500 0.9500
E 0.2880 0.5250 0.1650 0.5489 0.5750
F 0.6058 0.3800 0.4600 0.3728 0.2188
G 0.716 0 0.8500 0.6850 0.7543 0.7250
H 0.8225 0.9500 0.7200 0.7935 0.762 5
1 0.9500 0.3750 0.9500 0.3435 0.3875
x Y, 1

Fig. 1 Residual diagram of drop strength sample
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7 Y, = 1.822 7 - 0.681 4x, — 0.011 1x, +
1.249 S5x; +1.036 7x, +1.326 3x; (10)
stats 0.909 5. (10)
6.031 6. 0.085 0. 0.184 4 r= N
0.909 5 1 o
o p=0.0850
0.01 ~0.05 P >0.05 1 2 o
9 8 5 1
9 o
Y1 : 3 o
2

Fig.2 Each factor processing interface

3

Fig.3 Minimum standard error
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R’ =0. 885 008
P =0.001 520 57 <0. 05
° X3 Xs o
( ) 2.3
(11) F
o ( ) 1 K ( )
Y, X3
X (11): 8 . 8 (11)
Y, =1.675 08 +0. 850 566x, +2. 204 27x, 2.55. 5.43.2.99 /(0.5
(11) m) 2.8.5.0. 2.9
(11) . /(0.5 m)
(11) .
8

Table 8 Results of bentonite validation test

/( mPass) 2 h 1% /(0.5 m) ! /" +(0.5m) "
F 3.4 302. 63 2.55 2.8
J 10.5 277. 66 5.43 5.0
K 4.6 276.90 2.99 2.9
3 .
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