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Achievement of High Productivity at a Semi-strand Cooling Type Sinter

Plant

Kenji KitaMURA, Takahisa MIYAKE, Kazuyoshi YANAGISAWA,
Keiyu ONO and Tsuyoshi SHOUHO

Synopsis :

A semi-strand cooling method and a high temperature boiler exhaust gas circulation method were em-

ployed at the Wakayama No. 4 sintering plant in 1985.

Since then, the productivity has increased and the

medium pressure steam recovery has been achieved. However the productivity of the Wakayama No. 4
sintering plant was primarily affected by the cooling speed of the sinter cake, so the following countermea-
sures were taken : the reduction of melting index of the sinter feed, the operation with high basicity and the

usage of coarse limestone.
operation with high productivity (= 37 t/m?%/d).

Through these improvements, Wakayama No. 4 sintering plant has been in stabl

Key words : sinter plant; semi-strand cooling, productivity; low energy consumption; cooling speed; iron
ore properties; iron ore sinter; basicity ; limestone size.
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Fig. 1. Schematic diagram of
Wakayama No. 4 sinter plant.
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Fig. 2. Apparatus for sintering test.
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Table 1. Pot test condition, and composition and
melting of iron ores used.

Sinter cake|Sinter cake |Circulation|Melting
Test Ca0/5i02 Si0z gas temp. |lndex(calc.)
Condition

1.90 5.35% 200¢C 86.8~89.2%

Ore| T.Fe |FeO|Si02{AL03| C.W.* [~ 1am |Pore? [Melting
6 [ | (%) | ) | o) | | (%) |index(calc.)

A 1627 |o1]| 43| 26 | 3.0 |487 8.4 89.1
B 632 [02] 48 | 25 | 20 |51.1 | 109 874
c | 573 o267 |27] 84 [41.3] 236 95.3
D 646 01| 49 [ 12} 1.2 {579] 6.0 827
E {659 |91] 44 | 01| 01 {978 127 97.0
F [ 680 |02] 08| 07| 06 |1000 5.5 96.9

* C.W. : Combined water

MY BB — X OGENET $ AR E LTH
TOHET AR 30°C LTIWKTYS5ETc7uy—1T
DWW | & ERE L, 7 AREEL, B — Fo@sE
el L7,

4-1-2 ORI O RIS & 2

BEAE 7 — F SR BV TERSRE A o B R R
BEELZERTH 20T, FEESA O GRMELER %
LSBT ER L 72, REESEM % Table 1 i
RY. I CERBIAOEMERE (Melting index) X
EHADOBAESIGI B HEREILEERT OO TH
0, KESPICE - RSN BBEFVERHY, §F
fiti # $% &7 66 mass%, A JXK & 13mass%, B # 16.5
mass%, 2— 27 X 4.5mass%, DEEG CHILAHIRB L
OEEBEEOFIGRAERE Y7 — v 2 ATIEM e LTk
TBERMETHD., CRERARFIS L TESHLADLD
* RRERIA O AR s B R T 5.

AR TCIISBEA A~F ORALFFEICL ) EY
EMTEE % 85.8~89.2 vol % (C B L & €72, = D#
%ﬁfh%ﬂéfﬁﬁ?‘\mﬁ@ﬁﬂi EALORE % Fig. 3 127
T. 2 ZTCIIRE FEABM S % Flame Front Point & 5%
7% L 72 Flame Front Speed (FFS), % #1# 30°C 128
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Fig. 4. Effect of mean melting index of iron ores
on frame front speed (FFS) permeability of sinter
cake and cooling time.
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Table 2. Limestone grain size distribution.

Limestone | —1mm| 1~2 2~5 5~7 | 7~10 | 10~13 | +2 mm
A 65.6% | 21.3 | 13.1 0 0 0 13.9
B 40.8 33.0 26.2 0 0 0 26.2
C 28.8 40.8 | 30.4 0 0 0 30.4
~
Shrinkage Pressure drop s
™
§ of— o =
9
® <
<
A o
. 10 3
™ 50¢- h
= - 1.70 a
2] — 230 o
- —] 250 iy
100 - i =
600 800 1000 1200 0

]
1400
Temperature (°C)

Fig. 10. Effect of sinter cake basicity on high
temperature properties of sinter.
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Fig. 11. Effect of limestone grain size on sinter
bed permeability (Pot test).
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Table 3. Limestone grain size distribution at sin-
ter plant (4,5 DL.).

Limestone —1 mm 1~7 7~9 +9 mm
D 38.5% 61.5 0 0
E 30.3 64.9 4.8 0
F 29.0 53.8 14.5 2.7

L i LI
Sintering
time 45 ~r
(min)
40k .
25 .
Productivity i =
i d) ol ././/. i
=,
17F n
FFS 16+ -
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] ] ]
T ' ]
s1 9oL
(Shatter ‘\./. W
Index) a5 .
(%)
45-- —4
RDI ‘\.\.
(%) B ]
! L {
T +
Limestone A B C

Fig. 12. Effect of limestone grain size change
(Pot test).
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Fig. 13. Effect of limestone grain size change
(4DL.).

SNB. F 1 FIKEHEALI X B BEEGEE B & UG K

 EOMAIXDAEEEBL U RDI S ESINDL T &S

BRI 5 72

MABRAE R L D ERTHLRIKADOHKALRER 2 EHE L
7z, FEEAEBRICH W ZRIKG O O HE % Table
SITRY. DRBIERIPSFHLTCWBLRIKATHY, &

—_— 88 P



£ IR b7y FEHRBEE SO MmAEERER 1043

T l T T |Q T
ISurface - —+ —
© @E Limestone ' Q\‘
[ 2] ”
! : ¢l ¥
Bottom 1 O e T &e
1 ! 1 L L
15 20 25 100 102 104 21 22
Mean Grain Size cCaO0 (%) Ca05i0, (-)
(m)

Fig. 14. Chemical composition distribution of raw
mix in bed height direction (4DL).

Permeability Controller

T Jrsrodk O

Wire+Ceramics Sleeve
2mmg 6mmez' X 30mm

Min.20m
>

100~240 /mm

Hearth Layer

TRy 2mmg X 4000mmWire
N

Polymer
Ceramics

6~8mnzx30mm Sleeve

P

—

S i o T

L———‘ 1250 mm

Fig. 15. Schematic diagram of permeability con-
troller (No. 4DL).
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Fig. 16. Effect of circulating gas temperature on
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VHR IR O TR A DR C TR ORI A L5
L, HEEICERAMMAL 2, BLLRTWTRE
HMOBRBEABIIREL TDLHNEEZLNS.
4-1-5 BEILIER
BEMRFEOFE L L CERERE & 4 5 5ERE T e
AR I BRILE R T A 2 L THAMOWEE
Ko Twa Fig 15 ISHERILEERT 5 72008
PRI E & RO &R . SR I EERE
BEDZOTIAY—128TOX5 I v 7 F2a—T5H T
A, BORRIGEL -0 TH Y, BRI E O
AL CEREBHNICHEATEARICR > Tnd. #AE
S EEEREOBAL VY 2BALTEBY, £
NENOE S HHTOEAL XNV L/RL v MEHEITO
HEAMERED DV I3E 4 OBEHEOH R ARED
FELBERICERTELBBEL 2> TV 5.

ORI L v b EECRUE NI HRI (B R AL B YRR
T5ZETEBROEANFAETHEELHZEL,
FRTAZE THEEREOEEFE LM > T 5.



1044 o W

% 78 £ (1992) 4 7 %

Strand
Extension

37.0+ T 07=C
Productivity ' 0
C4/me d 233.0¢ ~:—

Index g3 gf

a

T Q

L0 0
o -

%)

Melting .o |
1ting Index Control

Bed 500

A
OJ}
Height
e SN
s

Return 3¢90
Fine L
R 15.0]

i

t
1
T
]
’
1
|
b
T
|

|NHWHW—O—0—-WO-—O
!

Sinter 200 H;'WM
Size ' ygo- H
1

IM%—M
N
1
i
!
|
1

(om)
Steam
Recoveryl10.0-

(kg 4) 90.0-

W
Energy .
Cmnpﬁa’}'ao‘ 7y
(x10%/+)1-10 ’

]
o0
O

Sinter cake
Basicity 2~‘°[

(C20/51021.90f
Sinter 550

ca,‘}lzg Si°25.00’

TI  71.0F '
(%)  69.0F 4
M

%
RDI g o :"MW%
(%) 30.0f

RI 65.0 3o

(%) 63.9) .

Fig. 17. Recent Wakayama 4DL. operation data.
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