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Synopsis:
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Kouichi Hayase

As a part of the project for 8.5 million ton crude steel a year at Chiba Works, a sinter plant of 5 million tons a

year was built in Mindanao Island of the Philippines. One of the biggest problems encountered in the sinter plant

project abroad was the degradation of sintered ore during transportation. Investigations for minimizing

degradation were carried out, and countermeasures were executed in both equipment and operation, as follows:

Countermeasures in equipment
(1) Adoption of mint-diameter pullays
(2) Installation of stide chutes in holds of ships

(3) Installation of a new unloading berth in Chiba Works

Countermeasures in operation

(1) Production of high strength sintered ore

{2) Decrease in drop height by keeping booms of stackers as low as possible to the stockpile of sintered ore

in yard

{(3) Recovery of small-sized sintered ore from screened undersize

By the above-mentioned countermeasures, a final fine rate of 16.5% was achieved. Besides, Philippine

sintered ore has an excellent shatter index and high reducibility and has contributed greatly to the stable opera-

tion and low fuel rate of blast furnaces.
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Table 1 Floor Surface and degradation

Condition of { Degradation |
floor with steel 1 Remarks
surface plate as 10
Fall into water from
Water 0.0
height of 6.2 m
. Fall from height of 2.0m,
Sintered .
6.7 repeated 10 times.
are
~10mm index
Steel
10.0 Same as the above
plate
[nsufficient resistance
Rubber - against wear [hard to use
for practical purposes)
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Fig. 2 Degradation due to impact and abrasion
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Table 2 Degradation due to rolling of ship

—5mm centent
First Second

L9l

Before rolling Ave. Ave
7.45 7.92 B.45 3.47 3.69 3.96

{a} o 7.94 1.7
After rolling !

- 8.53 8.82 8.95 8.77 4.0 4.1 4.3 4.13
fal -~ {b! —0.83 —"0.42_




nomes B oW 1881

520
NI .
[N
i é 88 ) ‘EE, ° O Stored outdoors
5 ESG ° + 85 o o °© X Stored indoors
S W a
5 - & o~
ﬁ T 84 a __E 3 . ) :
82 ° o7 83
i bt x b o
L — = N
-]
& Sj 70 ° a o 817
i
ég 65 . ° .
o + 8 x
g ° 3 60 . s
— 2 2
P ° & Lz
s ® o 5 ° o :
a 7 -E 58 H
~ =1
Eq
v a o o "/_\ 8
EQQ 20 S o
g B B8 6 s :
L £ Py
S+ I =1 ;
gz . 3
‘;‘;540 v v T‘EE v v o et v ow
= = i i g5 0 M 80
510 20 40 52 (day) {day)

Period stored outdoors

Fig. 4 Changes of sintered ore qualities by
weathering at Chiba Works
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Fig. 5 Changes of sintered ore qualities by
w eathering at Mizushima Works

Table 3 Degradation by transportation test of Kwinana {Australia) sintered ore

First Second Third Fourth Fifth Sixth Average
Load (i) 21994 | 20452 | 20393 | 19662 | 22840 | 21118 | 21083
Hold depth (m) 14.0 10.8 10.8 10.8 16.6 16.6 13.3
Loading peint at Kwinana {a) 1.1 11.3 7.3 7.0 7.0 7.6 8.5
—5mm | Unloading point at Chiba (b)| 17.3 16.3 13.1 11.9 18.1 15.3 15.3
(%) fad — (B 6.2 5.0 5.8 4.9 11.1 7.7 6.8
Total fine rate 4.5 32.1 221 20.2 205 2.4 25.5
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Table 4 Size distribution of oversize and undersize
of re-sereened undersize sintered ore

Size distribution (%)
+5{5~2|2~1] —1 |Rate(%]}

mm mm mm mm

Undersize
20.6 | 48.0 | 14.6 | 16.8 | 100

sintered ore

Rescreened oversize
(small size sintered 51,0450 1.6| 2.4 131

are}

Rescreened undersize 5.5|49.5121.0 | 24.0 66.9

O

5% 20
Yard screen Small size
sintered ore
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Bedding for furnaces
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Fig. 12 Flow for recovery of + Smm sintered ore in undersize sintered ore
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Table 5 Operational data of Philippine Sinter plant
'80 Oct, Nov. Dee. '81 Jan. Febh. Mar
T.Fe 57.48 57.43 58.20 57.57 57.73 57.50
. 5i0, 5.99 6.04 5.75 6.02 5,96 6.05
Chemical
composition AlLO, 1.75 1.92 1.65 1,98 2.13 1.81
(%) Cal 9.26 9.13 8.44 9.14 8.59 9.53
Mg0 1,03 0.59 0.77 0.68 0.58 0.63
FeQ 4.90 4.90 5.06 4.91 4,74 5.14
51 (%) 90.0 89.9 90.0 90.0 89.9 90,0
RDI (%) 32.3 304 26.4 28.1 32.3 28.4
RI (%) 69.2 65.0 66.0 67.8 66,7 69.7
+50mm 2.8 2.9 2.5 2.1 2.8 2.8
. 50—~25mm 14.6 13.4 13.9 14.1 14.4 12.4
| Siee 25—~ 10mm 4.1 39.9 43.6 5.8 43.3 40.0
distribution®
(%) 10~ S5mm 29.1 32.5 30.0 25.% 28.2 33.6
-~ Smm 10.4 11.3 10.0 10.1 11.3 11.2
Tmm 17.6 16.9 17.2 17.0 17.5 16.6
+  Sample taken during unloading at Chiba Works
Table 6 Operating results of Chiba No.6 BF
1980 Production Fuel ra.tia Beneficiated ore
month (t/d) (kg/t-pig) Sinter {%) Pellet Total
Coke Qil Total PRC Chiba (%) (%)
Jan. 10 227 399.5 33.1 432.6 41.2 43.1 3.9 88.2
Feb. 10 301 403.5 32.9 436.4 40.5 4.1 3.9 88.5
Mar. 10 310 381.0 37.4 418.4 55.8 37.8 3.1 96.7
Apr. 10 375 404 .1 3.1 438.2 449 40.1 3.0 88.0
May. 10 279 401.3 35.9 437.2 4.1 40.8 3.3 87.3
June, 10 278 410.8 32.5 443.3 43.2 39.1 3.3 89.3
July. 9700 417.2 26.4 443.6 450 41.0 3.3 89.3
Aug. 9 805 426.0 19.6 445.6 43,1 41.7 3.5 88.3
Sept. 10 248 426.2 19.9 446.1 44.2 40.2 3.4 87.8
Oct. 9473 426.0 18.9 444.9 45.8 38.9 3.4 88.1
Nov. §153 436.9 16.4 453.3 36.9 45.7 3.5 86.1
Dee. 8435 460.4 0.5 460.9 37.2 43.2 2.9 83.3

Remarks : Inner volume 4 500m® , bell-less type
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