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Acid and alkaline pellets cage feeding test and industrial practice
of belt roaster

QIAO Hongmei JIA Guoli LI Yang
( Ironmaking Operations Department Beijing Shougang Co. Ltd. Tangshan 064400 Hebei China)

Abstract: In order to optimize the flux ratio and raw material structure of the belt roaster pelletizing process and improve
the strength of fresh pellets and the blast furnace adaptability of finished pellets the acid and alkaline pellet system tests
are carried out and the optimal flux structure of the alkaline pellets is determined to be a mixed flux of “slaked lime +
limestone powder” and the ratio scheme of 2. 0% bentonite is used for the acid pellets. The performance of the pellets of
the two schemes is verified in the trial production of the belt roaster and the microscopic morphology and element
distribution are characterized by scanning electron microscopy ( SEM) and energy dispersive spectroscopy ( EDS) . The
results show that the iron grade of the acid pellets is 66. 20% the compressive strength is 2 500 N/P the proportion of
qualified particle size is 78.24% the reduction expansion rate is 11. 4% and the reduction-index is 62. 68% . The iron
grade of the alkaline pellets is 65.41% the compressive strength is increased to 2 733 N/P the proportion of qualified
particle size is 76. 34% the reduction expansion rate is stably controlled below 15% and the reduction index is increased
to 82%. The pellets of the two schemes meet the production indicators of the blast furnace and the alkaline pellets are
more suitable for the production mode of large pellets due to their high strength and low expansion. In addition the
microscopic morphology and element distribution characteristics of acidic and alkaline pellets are clarified by scanning
electron microscopy observation and energy spectrum analysis. The results not only provide an important basis for improving

pellets quality but also provide a reference for the design production and operation of the belt roaster pellets process.
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Fig.2 Temperature distribution in each process
section of belt pellet roasting machine
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Fig.1 Pelletizing production process of belt °
roasting machine 12.5 ~16.0 mm
1 <12.5mm >16 mm
Table 1 Process segmentation and gas temperature of °
belt pellet roasting machine o
/ /m’ /°C (7)
2 48 320 ~330 o
2 48 320 ~330
3.5 96 330 ~1 200 SO,
3.5 96 1200 ~1 250 .
2 48 1150 4 +SCR
6 120 25 S0, .
2 48 25 3
NO, <20. <5. <30 mg/Nm’(
21 504 —

0, 18%) o
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2 .
2.1 Si0, 2.0%
2.1.1 Si0,
o 6
2
. 2 o 2 4 o 4
70.36%  SiO,
1% <0.074 mm . . 4*
88.59%; “ + 7 .
67.95% Si0, 4.36% 2.1.2
<0.074 mm 80% ; N 1" ~ 8"
w( Ca0) 72.80%  51.50% - I m o
3 o 3 15 r/min 45°
2 h 510. 84% 10 mino,
45.26 mL/(2 g) 10 ~16 mm N
2 N <0.074 mm ( )
Table 2 Main chemical composition losses on ignition and grain size composition of <0. 074 mm of
pelletizing raw materials %
TFe FeO  Si0, Ca0 MgO ALO;, K,0 Na,O 7nO S <0.074mm
70.36 29.41 1.07 0.25 0.39 0.22 0.037 0.081 0.015 0.200 -2.59 88.59
67.95 28.70 4.36 0.44 0.54 0.59 0.016 0.030 0.010 0.081 -2.78 76. 30
— —  62.48 3.22 3.26 14.62 1.170 2.770 0.009 0.062 8.72 96.77
— — — 72,80 — — 0.020 0.013 — 0.013 25.00 95.97
— — —  51.50 — — 0.097 0.048 — 0.018 43.00 90. 02
3
Table 3 Physical properties of bentonite
( ) /% 2 h /% / g+(100 g) ~' / mL+(2g) ™
10. 56 510. 84 32.86 45.26
4
Table 4 Design scheme of feed ratio for pelletizing process
( ) 1%
Si0,
1* 90 10 1.2 2.8 — 2.00 1. 10
2* 90 10 0.8 2.5 — 1.78 1. 10
3" 80 20 1.2 3.2 — 2.30 1. 10
4" 80 20 1.2 2.6 0.9 2.31 1. 10
5" 80 20 0.8 2.9 — 2.08 1. 10
6" 75 25 0.8 3.1 — 2.22 1. 10
7 70 30 2.0 — — 3.27 0.07
8" 60 40 1.8 — — 3.08 0. 09




98

50 3

3 150 ~200 ) 15 s
. 5, 4" Si0,
N N 2.31% 13. 14%;,
o 5 o 4 000 N/P
5 3300 N/P
Table 5 Roasting system of cage-throwing experiment .
/ . 4%, 7"
/C /C /°C /°C /min ( m*min~") .
1138 1246 750 112 36 3.5
3
2.2
3.1
6 ° 6 7*
o 70% +30% +2.0% o
> 2.20 ~2.76 m/min
o 17 ~4* 100 mm 400 mm;
7~9 /(0.5 m) 10 N/P o 1 150 ~1 200 C.
0.8% 57 6" 7 o 7
6 /(0.5 m) 66.20%  SiO,
o 3.34% 10 ~ 16 mm 78.24% .
2 515.66 N/P ;
® 2.0% 1.8% 11. 4% 62. 68% o
7 3. 8 0 3. 8
=8 /(0.5 m) o
Si0, .
1.78% ~2.31%
o 4 o 4
6
Table 6 Performance indexes of green pellets and roasted pellets
/" +(0.5m) " /(NP7 /(NP 1%
1 7.75 10.3 4273 13.31
2 7. 14 11.2 4195 14. 10
3 8.75 10.6 4021 12.01
4 7.40 11.0 4 044 13. 14
5 6.73 9.2 4 187 13.82
6 6.45 9.7 3 987 12. 15
7 >10. 00 13.6 3345 14.59
8 8.12 12.5 3521 13.44
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Table 7 Quality index of acid pellets
( ) 1% ( ) 1%
TFe FeO SiO, CaO S <5mm 58 mm 8 10) mm 10 12.5) mm 12.5 16) mm =16 mm
66.20 0.22 3.34 0.38 0.005 0.11 2.13 0. 86 1. 14 14.12 64.12 17. 63
8 EDS ( )

Table 8 Elements analysis by EDS in acid pellets %

(0] Na Mg Al St K Ca Fe

29 47.55 — —  — 51.45 — — 1.00

30 38.34 2.05 0.65 12.94 21.81 0.68 6.46 17.07

31 34.67 — 7.51 — 2527 — 0.56 31.99
32 23.26 — - = — —  — 76.74
( FeS. FeS,) AL

(50,)

Ca0 SO, (CaSO,) 27",
(a) i (b) °
3
Fig.3 SEM and EDS analysis of acid pellets ( )
( )
14 .
( CaO) ~ o
4

Fig. 4 EDS element mapping of acid pellets
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3.2 2733 N/P 82%
4" 1.1
80% +20% +1.2%
+2.6% +0.9% o
3.3 ~ 3.7 m/min 1. 8%
90 mm 440 mm, 1.2% 0.6% o
1250 C.
9 o 9 3.4%
21.39% - 5.6 10
1.1 +0.05 5
14.28% 15% "
65.41% SiO, 2.58% 10 ~ °
16 mm 76.34%
9
Table 9 Quality index of alkali pellets
/% ( ) /%
TFe FeO Si0, CaO S ;j ;j) 8min0) lomlri' 3 12'm5m16) i}: (N_P,/l) % / 1o
1* 6585 0.29 2.8 1.33 0.015 0.48 3.12 1.08 1.39 17.83 63. 05 13.53 2361 21.39 66.35
2% 65.61 0.29 2.58 2.07 0.020 0.80 2.50 1.50 1.84 14. 84 58.24  21.08 2624 18.90 —
3% 65.64 0.36 2.50 2.41 0.027 0.96 1.73 1.19 1.47 11.46 54.43  29.72 2618 16.24 76.97
4% 65.42 0.29 2.42 2.56 0.026 1.06 1.65 1.19 1.58 17. 44 59.53 18.61 2771 16.83 —
5% 65.26 0.25 2.41 2.72 0.031 1.13 2.02 1.22 1.58 18. 17 59.80 17.21 2568 15.31 78.11
6" 65.05 0.29 2.45 2.71 0.040 1.11 2.05 1.34 2.01 22. 64 53.48 18.48 2727 15.15 —
7% 65.19 0.25 2.46 2.75 0.040 1.12 1.94 1.09 1.68 15. 68 58.08 21.53 2718 14.62 85.51
8" 65.33 0.33 2.47 2.74 0.038 1.11 0.94 0.96 1.53 17.30 60.24  19.03 2894 14.93 —
9* 65.26 0.29 2.42 2.73 0.039 1.13 0.90 1.10 1.71 18.73 61.01 16.55 2982 14.28 81.73
10" 65.33 0.32 2.50 2.73 0.037 1.09 0.98 1.37 1.63 17. 60 58.57 19.85 2907 1475 —
11¥ 65.30 0.36 2.49 2.78 0.035 1.12 0.52 1.22 1.91 21.95 59.63 14.77 2890 14.41 83.02
(a) » (b)
5 (R*=1.1)

Fig. 5 SEM and EDS analysis of alkali pellets (R* =1.1)
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(a) 1" 5 (b) 2°
6
Fig. 6 EDS element mapping of alkali pellets
10 EDS ( )
Table 10 Elements analysis by EDS in alkali pellets %
0 Na Mg Al Si S K Ca Fe
37 39.40 — 10. 16 0. 86 23.86 — 0.74 14.72 10. 26
38 35.09 0.74 3.42 1.57 15.45 0.99 — 27.21 15.53
39 24.70 — — — — — — — 75.30
40 37.61 13.58 — — — 20.25 18. 89 3.43 6.24
41 31.48 — 0.96 — 18. 86 0.82 — 38.56 9.32
42 30. 04 8.33 — — 1.01 8.37 4.38 5.98 41. 89
. S0,

( Na,SO,. K,S0,) "

[

o 6( a)
Ca. Si. Mg. Al 4 4
. (1
~ + o
0.8 o, 80% +20%
6( b) S Na. K +2.6% +0.9% 4"
70% +30%

o +2.0% 7*
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