48 3 Vol. 48 No. 3

2023 6 Sintering and Pelletizing Jun. 2023
la 1b 1b le 1b le 2 1b
(1. a. b, :
c. 063009; 2. 063009)
(R) \w(Si0,) w( MgO) N . .
BP o : R
0.6~1.4 w( Si0,) 3.5%~5.0% <w( MgO) 1.8%~2.6%
90% ; N )
N N N ( MAPE) 2.64% .5.09%
5.75% \11. 19% ;
1.0\w(Si0,) 5.5% -w(MgO) 1.8% o
; ; ; ; BP
: TFO46. 6 TA : 1000 —8764( 2023) 03 —0091 - 08

doi: 10. 13403 /j. sjqt. 2023. 03. 045

Research on prediction and optimization model of fresh pellet
performance for fluxed pellets

LIU Weixing* '" CHEN Tailong' ' FU Zhizhen'" ' XIAO Hong” LI Jie"
(1. a. Comprehensive Test and Analysis Center; b. Hebei Engineering Research Center of Iron Ore Optimization and
Iron Pre-Process Intelligence; c. Faculty of Science North China University of Science and Technology Tangshan 063009
Hebei China; 2. Tangshan Iron and Steel Group Co. Lid. Tangshan 063009 Hebei China)

Abstract: The influence of alkalinity ( R) w( SiO,) and w( MgO) on the granulation ratio fresh pellets decrepitation
temperature compressive strength and falling strength of the fluxed pellets is studied by a pelletizing experiment and a
prediction and optimization model of the fresh pellet performance is established based on the BP neural network. The results
show that when preparing fluxed pellets R is controlled between 0.6 ~ 1.4 w( SiO,) is controlled between 3. 5% ~
5.0% w( MgO) is controlled between 1. 8%~2.6% and the resulting granulation ratio is above 90% . The increase of the
proportion of fine-grained parts in the compound will increase the decrepitation temperature of the fresh pellets increase the
compressive strength first and then decrease and increase and then decrease the falling strength. The average absolute
percentage errors ( MAPE) of the model predicting the spherical granulation ratio fresh pellets decrepitation temperature

compressive strength and falling strength are 2.64% 5.09% 5.75% and 11.19% respectively and the prediction
accuracy could meet the requirements of the prediction error of the metallurgical industry and realize the accurate
prediction of the performance of the fresh pellets. Combined with experimental research and model predictions it is
concluded that the performance of the fresh pellets is the best when the alkalinity of the compound is 1.0 w( SiO,) is
5.5% and w( MgO) is 1.8%.
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Table 1 Main chemical composition and burning loss of raw materials %
TFe FeO Si0, Ca0 MgO ALO;  K,0 Na,O 7n Mn Cu Cr Ni
66.56 27.98 5.46 0.25 0.56 1.383 0.06 0.05 0.0051 0.05 0.002 0.005 0.002 -3.06
66.45 24.56 6.31 0.15 0.26 0.84 0.07 0.01 0.0010 0.06 0.001 0.024 0.001 -2.48
66.38 24.78 3.16 0.73 0.69 0.58 0.12 0.16 0.0560 — — — — =2.41
— — 322 49.92 0.54 1.16 — — — — — — — 44.04
— — 5.92  1.70 83.64 0.99 — — — — — — — 6.96
— — 56.23 459 2.56 12.12 — — — — — — —  11.92
2
Table 2 Physical properties and burning loss of bentonite
1%
/( moleg™) 1% / mL+(15¢g) ™'
27.85 19. 67 335.00 63.00 15. 00 18. 11
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3 ( )
Table 3 Particle size composition of raw materials %
0.015 1.00) mm 0.074 0.015) mm 0.045 0.074) mm 0 0.045) mm 0 0.074) mm
1.5 14.9 69.9 13.8 83.7
0.6 21.7 58.0 19.7 77.7
3.9 52.3 40.7 3.1 43.8
1.4 81.4 13.4 3.8 17.2
0.1 41.4 48.8 9.7 58.5
0.0 5.6 21.8 72.6 94.4
4 ( ) N .
Table 4 Phase composition of iron ore powder % .
MFe CFe SFe OFe SiFe 12 .
65.46 0. 085 0. 030 0.44 0.25 1.2.2
63. 62 0.170 0. 340 1.93 0.40
63. 15 0. 180 0. 060 2.90 0.30 (1) °
: MFe CFe SFe OFe
SiFe . w( Si0,) . R+ w( MgO)
5 (1) o
9% . : :
z; = 2. ab; (j=1 2 - 15) (1)
. ) ) ) a, i 0.074 mm
% , 1=1. 2, -, 66 bﬁ J
. i
oz J
. . . 0. 074 mm z; j=13 20
. 15( " R 1.0. MgO
. 1.8% Si0, 3.5% « 4.0% « 4.5%
5 5.0% + 5.5%; Si0, 5.5% . MgO
Table 5 Raw material moisture measurement 1. 8% R 0.6. 0.8. 1.0. 1.2.
1.4; Si0, 5.5%. R 1.0 MgO
% MmwewinT) % 1.8% . 2.0%. 2.2% . 2.4%. 2.6%
9.26 18.73 7.30 98. 00 15 ).
9.27 18. 96 6.90 96. 00
8.68 17.67 6.50 94. 00 (2) ’
8.89 23.84 0.99 —
9.71 24. 62 0. 87 — N
10. 00 — — —
1.2 (2)
13
) = (2)
. V2w
1.2.1 (2)

@500 mm x 150 mm



94 48 3
( ) . 3 BP
(3) o BP 1~20
R. w(8i0,) . w( MgO) .
0.074 mm logsig purelin
N N N o trainbr (4) o
2~ w( Si0,) Xy m= Jnil+a
w( MgO)  x,~ 0.074 mm
m = log,n (3)
Yi~ Yo~
Ya 1 ° n= /ol
m ;on
;oL
, « 1~10 0
1.3
R.
w( Si0,) . w( MgO) .
1 N
Fig. 1 Prediction model of fluxed green pellet properties 6,
6
Table 6 Batching scheme of the experiment
/%
R
w( Si0,) w( MgO)
1 0.6 5.0 1.8 10.0 71.4 8.3 8.0 1.6 0.7
2 0.8 5.0 1.8 10.0 69. 4 8.3 7.8 3.8 0.7
3 1.0 5.0 1.8 10.0 67.4 8.3 7.6 6.0 0.7
4 1.2 5.0 1.8 10.0 65.5 8.3 7.4 8.1 0.7
5 1.4 5.0 1.8 10.0 63.6 8.3 7.2 10.2 0.7
6 1.0 3.5 1.8 10.0 27.8 53.1 4.8 3.6 0.7
7 1.0 4.0 1.8 10.0 37.9 41.7 5.5 4.2 0.7
8 1.0 4.5 1.8 10.0 47.9 30.4 6.2 4.8 0.7
9 1.0 5.5 1.8 10.0 67.4 8.3 7.6 6.0 0.7
10 1.0 5.0 2.0 10.0 67.3 8.2 6.6 6.6 0.7
11 1.0 5.0 2.2 10.0 67.1 8.0 7.6 6.0 0.7
12 1.0 5.0 2.4 10.0 67.0 7.8 8.6 5.4 0.7
13 1.0 5.0 2.6 10.0 66.9 7.5 9.6 4.8 0.7
2
o R
2.1 1.0
14.71 N/P. R 1.0
R °

94% w( Si0,)
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7

Table 7 Green pellets performance data
w( <0.074 mm) /% 1% /C /(NP /" +(0.5m) !
1 76.71 93.70 502 11.37 2.91
2 75.30 94. 60 447 13.72 3.02
3 73.60 94.20 405 14.71 3.95
4 72.55 94. 50 402 14. 01 3.15
5 71.20 95.20 391 11.76 2.86
6 58.36 93.50 530 10.52 3.23
7 62.32 92.10 480 11.93 3.32
8 66. 24 94.90 432 12.27 3.96
9 70. 09 91. 60 431 13.12 3.74
10 73.28 93. 40 421 12.05 3.27
11 73.51 91.20 452 9.11 3.11
12 73.82 92.70 476 9.02 2.93
13 74.09 93.10 487 9.21 2.32
90%
w( Si0,) o
; w( MgO)
o w( Si0,)
; w( MgO)  2.0% o
o 2. 1.1
w( MgO) 1. 8% 3015
94.2%:, w( MgO)  2.0%~2.6% ( 8.
w( MgO) R 2
w( MgO) 15

1. 8% w( MgO)

8

Table 8 Partially amplified data
R w( Si0,) /% w( MgO) /% 1% /C /(NP /' +(0.5m) !

0.55 5.35 1.84 97.99 487. 08 11.00 2.88
0.55 5.40 1.90 91. 60 500. 02 11.26 2.86
0.55 5.51 1.71 90. 68 518.37 11.49 2.68
1.48 5.89 1.82 93.57 369. 40 11.83 2.94
1.51 5.67 1.83 97.45 408. 21 11.87 2.98
1.53 5.21 1.83 97.15 394.08 12. 16 2.96
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11.19%

Fig.5 Variation trend of errors in prediction model of

falling intensity

3
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