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Development of Sinter Mixture Granulation at Wakayama No.4 DL
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Synopsis
o

To improve the sintering productivity and the sintered ore reducibility, the authors developed the separate granulation

method with a high-speed agitating mixer. This paper describes the method and the introduction of separate granulation

equipment into Wakayama No.4 DL.
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Table 1 Characteristics of mixed raw material
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Standard raw material
Proportioning| Fine raw material (Wakayama No.4 e T T T T ™]
sintering plant) JPU o8 [ ]
Optimum moisture that (=) 9 - B = | | i
will raise the ratio of FFS 34 ‘ ‘ : i “ ]
Moisture |pseudo-grains of 2-10 7% (m/min) 30 )y
mm diameters, to each ) —_- || l ! l
granulating method 54 F ' a
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Case 2: Separate granulation method Granulation | g & | T =z B+ + +
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A — Various granulation methods © e A § £ > >
} Drum 15 sec _bU:Q
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Fig.2 Granulation conditions Fig.3 Evaluation of granulating machines for fine raw
material
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Table 2 Pseudo-grain evaluation
{ i = i g : L
. L . % Mbisture | Disintesration index 0 Pseudo-grain size bt %)
Study case l Granulating time | 6 : . _ |
... . e e | wmn | Plmw e
® Drum+Drum 4min+4min 10.4 134 63.2 35.3 15
@ Pan pelletizer 5min 9.8 14.2 35.0 57.2 7.8
® High-speed agitating +Drum 1min+4min 10.1 0.9 8.6 91.1 0.3
@ Vibro+ Vibro 1min+ 1min 71 3.5 10.4 79.3 10.3
® Vibro+Drum 1min+4min 8.7 2.3 2.0 90.6 7.4

(#1) Disintegration index (2mm)% =(1—(+2mm%(After shock treatment)/(+2mm9%(Before shock treatment))X100
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Fig.4  True grain size distribution before and after mixing Fig.6 Influence of CaO content on reduction properties

by vibro-mixer (wt %)
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Fig.8 Outline of newly instalied facility at Wakayama No.4 DL
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Table 3 Separate granulation facility main performance

Treatment capacity

Retention time

High-speed agigtlng mixer m 100 t/h 60 sec -
Newly introduced 3rd mixer 100 t/h 4.0 min
Existing drum mixers (Primary, Secondary) 550 t/h 4.0 min
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| 2memtianzﬁ | DSeparated granulation Raw mix feeder stick amount:
Moisture content 7.0% 7.0% 7.3% After exposing the 30 mm width bar to the raw mix feeder
39k T N B i for 10 seconds, the bar was extracted and raw mix stick on
Proggitl\zlty 37 E ///o—-——' 1 E the tip was recovered.
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(#1) The pot tests were performed simulating the characteris-
tics (hot gas circulation) of Wakayama No.4 DL | ]
(#2) GI-2 can be expressed by the following formula: Conventional type Separate type
{True grain size — 2mm(Wt %) — Pseudo-grain size — 2mm(Wt %)}
{True grain size — 2mm(Wt %)} FE 2EEHCIIEEFNONEBEREL
Fig.10 Raw mix stick amount change by separate
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Fig.9 Permeability improvement effect by separate
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Fig.11 Operation change of Wakayama Sintering Plant
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Table 4 Outline of improvement of granulation at Wakayama No.4 DL, Kashima No.2 DL, and Kokura No.3 DL
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5 Wakavama Nod DL

Back ground 1. Coarse lime
2. Coarse ore
3. High production

|

1. Fine lime

Kashima No2 DL |

2. Coarse ore

Kokura No 3 DL

1. Coarse lime
2. Fine ore

2. Decreasing slag in sinter

2. Saving blower energy

Problem 1. Low permeability 1. High RDI 1. Low permeability
2. Low permeability
Purpose 1. Higher production 1. Increasing high Al,O; ore |1. Decreasing slag in sinter

2. Saving burnt lime

Improvement of permeability
by separate granulation

Means

Improvement of RDI and per-
meability by separate granula-
tion

Improvement of permeability
by additional mixer

Facility layout

EI Drum mixer

S. M. : Sintering
Machine

Fine materials
High-speed
agitating mixer

Ordinary
materials

High CaO materials

Fine materials

1. Increasing productivity by
8-10%

2. Decreasing SiO, content
from 4.909% to 4.55%

Result

1. Increasing Al,O, content by

0.2%
2. Saving blower energy by

6%

1. Decreasing SiO, content
from 4.90% to 4.75%

2. Saving burnt lime from
1.6% to 1.2%
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