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Influence of blast furnace bag ash pregranulation on sintering process

ZHAO Guiging', WANG Wanli', NING Xiaojun’, WANG Guangwei’
(1. Technology Center,Jiuquan Iron and Steel ( Group) Co.,Ltd.,Jiayuguan 735100, Gansu , China ;2. School of
Metallurgical and Ecological Engineering, University of Science and Technology Beijing,Beijing 100083, China)

Abstract: In order to solve the problem of the increase of sintering process and the content of harmful elements caused by
the addition of blast furnace bag ash in the sintering process, the influence of pregranulation of blast furnace bag ash and
the change of sintering parameters on the sintering process and the removal rate of Zn,K and Na elements is studied. The
results show that the pellets obtained by prepelletizing blast furnace bag ash can meet the basic requirements of sintering
accessary. With the increase of the quantity of bag ash pellets, the sintering temperature increases, the sintering time
prolongs , the vertical sintering rate decreases,the drum index and the yield of sinter increase first and then decrease,and
the removal rate of Zn,K and Na elements first increases and then decreases. The increase of the distance between the bag
ash pellets and the grate has little effect on the sinter indexes, but the removal rate of Zn element decreases
significantly. The changes of carbon mixture,alkalinity and sintering negative pressure of bag ash pellets have little effect
on the removal rate of Zn,K and Na. The suitable process parameters for sintering of bag ash pellets are as follows: the
alkalinity of bag ash pellets is 1. 93 ,the size is 3. 8 mm,the proportion of small pellets is 4% ,the position in the material
layer is 100 mm away from the grate,and the negative pressure of sintering is 10 kPa.
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Table 1 Main chemical composition in sintering raw

material and BFBD %

pesklEgRl TFe  CaO  SiO, Na,0 K,0  ZnO
EPEAEHT 50018 2,62 8.94  0.037 0.340 0.050
AT 62.16  0.95 6,93  —  0.169 0.021
EREY 61.28 0.17  5.27 0.006 0.020 0.012

BR 49.94 14.25 8.26 0.050 0.274 0.042
f#R 55.20 5.92  9.31 0.070 0.227 0.028
PRRRRETR 41,60 15.92 2,98  —  0.143 0.454
SAbERK 56.00  0.82  1.40 @ — —  1.000
KK 32.00 5.49 7.51 0.380 1.390 0.680
ARA 1,45 51.89 2.81 0.073 0.133 0.001
AR 0.35 86.00 2.28 0.028 1.133 0.001
fdSK 28.12  5.47  9.41 0.560 4.180 7.120
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Table 2 Experimental parameters of sintering cup under different BEFBD pellets ratios

P REH INERIK G5/ BHRIR MK/ PREE R/ J&E%%Em e ﬁil‘ﬂ/
K3/ Yo % mm kPa kPa IR/ C min

W -0 10. 6 16. 1 505 6.1 9.0 484 20. 8

w-2 10.5 16. 1 505 6.1 9.2 490 21.5

W -4 10.9 16. 1 505 6.2 9.0 491 22.5

W-6 11.0 16. 1 505 6.0 9.1 503 23.1

W -8 10.3 16. 1 505 6.3 9.0 515 24.0
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Table 3 Results of sintering cup experiment under different BFBD pellets ratios

. ﬁaﬁa%_}:/ Y gﬁg;ﬁ | )Eﬁ %;;y/ KL IE 2H i (R 5350 / %

(mm-min~") % e %  (+m”7+h”')  40mm  25mm 15mm 10 mm 5 mm
W-0 24.5 70.3 68. 8 1.28 7.38 15.96 21.64 20. 86 9.49
W-2 23.5 69.7 68.5 1.31 12.35 10. 28 19.37 17.70 10. 00
W-4 22.4 71.5 70.0 1.30 9.21 15.6 18. 50 19. 10 9.10
W-6 22.0 65.0 72.5 1.28 8.70 13.65 17.95 17.64 7.06
W -8 21.0 63.7 70. 1 1.25 7.01 14.52 15.30 18. 50 8. 40

ALK NERIEE L 26 7F R, B4R Zn, K
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Fig.1 Removal rate of Zn, K and Na under different

BFBD pellets ratios
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Table 4 Results of sintering cup experiment under different BFBD pellets position

g EERATEE/ s Rl GLIES RLEEA L (BRG580) / %
(mm-min~") % e %  (+m”7+h”')  40mm  25mm 15mm 10 mm 5 mm
WH -1 22.4 71.5 70.3 1.30 9.21 15. 60 18.50 19. 1 9.10
WH -2 21.3 70. 8 68.2 1.29 8.62 15.95 17.05 21.21 7.95
WH -3 2.1 70.5 68.0 1.28 5.13 18.75 17.13 20.75 8.75
WH -4 22.0 71.8 66. 5 1.31 12.97 11.58 17.02 21.30 9.62

L BR R AR B A4 K/ N ERATR L B T A2,
HTRVZ A & IRMER SRR T &, BA
B A Zn JUER AT LU 22 1 AR TR
JBR o

WH-1 WH-2 WH-3 WH-4
WIS
1—Zn; 2—K; 3—Na,
B2 WEKNKAEMETRES  Zn, K
K Na B 2
Fig.2 Removal rate of Zn, K and Na during sintering

at different positions of BFBD pellets
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Table 5 Results of sintering cup experiment under BFBD pellets with different carbon content

- ﬁﬁ%éﬁﬁ%:/ S i )EH ﬁ&z/ R JEE LU (5080 / %
(mm-min~") % fe¥/%  (+m”+h”')  40mm 25mm 15mm 10 mm 5 mm
WC -1 22.0 70.2 68.5 1.29 9.84 20. 21 22.0 12.35 5.80
WC -2 21.0 70.5 70. 1 1.31 7.25 23.40 20. 90 12.15 7.25
wC -3 21.8 68. 4 69. 0 1.29 14. 00 18.30 15.41 8.20 12. 50
WC -4 2.1 65. 6 71.5 1.27 10. 50 18.52 17. 40 8.98 10. 20
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Fig. 3 Removal rate of Zn, K and Na during sintering

at different carbon content of BFBD pellets
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Fig.4 Removal rate of Zn, K and Na during sintering

by BFBD pellets with different basicities
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Table 6 Results of sintering cup experiment under BFBD pellets with different basicity
) e EBRAS AR/ R %ﬁ}i GIEES 7 RLEEAL (e 5350 / %
(mm-+min~") % 8%/%  (tm™+h™')  40mm 25 mm 15 mm 10 mm 5 mm
WR -1 22.6 69.4 67.5 1.26 9.50 11.72 13.52 20. 28 14.42
WR -2 24.0 70.0 68.7 1.25 7.20 13.50 20. 81 20. 00 8.49
WR -3 22. 4 71.5 70.0 1.30 9.21 15. 60 18.50 19. 10 9.10
WR -4 24.6 68.9 72.0 1.28 5.95 16. 01 15.22 13. 89 14.83
RT TREREREREFRILER
Table 7 Results of sintering cup experiment under different sintering vacuum
) ﬁﬁ%%lﬁﬁj}i/ R/ %ﬁ}i %UFE,%%&?/ RN (80 / %
(mm-min~") % B8 /%  (+m?-h™')  40mm 25 mm 15 mm 10 mm 5 mm
WP -1 20. 1 70.7 68.5 1.42 7.40 16. 42 19.0 20. 57 7.31
WP -2 22.4 71.5 70.0 1.30 9.21 15. 60 18.50 19. 10 9.10
WP -3 24.5 80.0 73.1 1.35 12.00 20. 15 22.10 15.39 10. 50
WP -4 25.3 72.3 70.2 1.29 13.00 18.58 16. 82 17.50 6.40
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Fig. 5 Removal rate of Zn, K and Na under different

sintering negative pressure
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