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Reduction Degradation Behavior of Sinter in the Blast Furnace Shaft

Ryuichi NAKAJIMA, Takashi SUMIGAMA, Kezumasa W AKIMOTO,
Seiki NAGANO, Hitoshi KAWATA and Masaaki SAKURAI

Synopsis :

Laboratory tests on the reduction degradation behavior of sinter were carried out to clarify the influence
of each factor, which includes reduction degradation index (RDI), reducibility index (RI), and temperature
profile. Furthermore, the materials were extracted from the shaft of the working blast furnace to ascer-
tain the validity of the tests results. Based on these information, the sinter degradation model was formu-
lated to describe the sinter breakdown. The findings obtained are as follows ;

1) Sinter breakdown occurs significantly in the temperature range of 600 to 800°C. This range coincides
with that of hematite being reduced.

2) Maximum amount of fines degraded during reduction depends on RDI, RI and temperature profile,
under which reduction reaction occurs. :

3) Increase of RDI leads to the deteriorating gas permeability originated by the increasing amount of
fines and it exerts adverse effects on the gas flow distribution in the radial direction of the blast furnace,
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1. #

A, BSEMOKRE HI9E LT, EIF T %M
ZEHEZERT S AR EEZ SR, BEHEOMEML
BORBELZESULELZDTETWS. —F,BHE Y«
7 MR T OB ORI LI BENE, TARSAE R L
WKELEEYE X, DV TRIFROREERBEERE
PO HLEELENTHL. Z0-0REkLD, HLE
W, B, FEPRLRR L & MBI ERCERHE %
WUTRE SN TSV, LaLids, BEboH
FAROHILEB Z2EEBMICHSPIZLZbDEI R
W,

7o CEESE, EBFICB Y LEEEONLEE T
FRMICHEL, FRAOEEOALE BT LB ILENE
(BBVIiE, BE) 2HETELETEET NV E2IER
T+ EFBHELTHLORESB X UBT 2170 7.
Thbb, BEI Y7 MEORICEBETE LMKEL
SREREE Y AV, Bupbics iz okt
$e% (RDI), JIS BtE (RI) BL VY v 7 MERiEE ¢
57— DOBBIIOVWTRELRITY, BohEREELC
LCEBTMLEFT VEER L. 85612, BEIFoER

(]

OB TERILL, BITE, NESM LR L OWE ®EK
L CHERLIREE & 7 NRICED S HEBRE & D HB
#iTof. FORKE, MEIFRL—HLTWAZ L5
L.

2. E B F &

21 RARETHREESE

Fig. 1 WEBOMEL/R LA, B IRSID TH
&/ BORIS L M UBiEx o b TEIL, #
ZREHARIEE, BB LT 2 GHEE D 3 B H
LERINTWS, BILHIERAT VL 2AOREE (FE
44mm, &% 3000mm) &, HLLERIC 100 mm ¢ O ZEf
Hefb, TRECHE>TETHMCEZEOEE (0~2
m/min) TEEIZ VLI LB TELIERFILLEDTW
5. ABEIFEOEER, 5 HEORBMALER 2 M7 1
THILILEIODTHENRESHERETELI LD
5.

2-2 KBRFE

EEBROFNE% Fig. 2a)~d) IZ;R L7 7, a) D
RECHIBL, FRAFFERE Sy —v (LE2iE, &
Fy v 7 VERDBE SO 7 4 — V) ISEL 2R, FTEE

1Bf0 62 4 3 A 12 H% A+ (Received Mar. 12, 1987)

*  HAHE (BR)EILSEFT (Fukuyama Works, Nippon Kokan K. K., 1 Kokan-cho Fukuyama 721)

— 162 —



BIEY v 7 FERIC BT B BERESL OB TR L2 E)

1965

10~30 I/min

2 l/min

® @ |®
—H—Cﬁ-{j—-
!
]
® 8
I
® 13
P 4
e ®
B

Gas cylinder

Gas mixer and supplier
Flow meter (bypass)
Flow meter (inlet)
Pressure gauge(inlet)
Furnace

Sample

Stainless tube

CA sheath thermocouple
Water sprinkler

Fig. 1.
duction furnace.

CICICISICIGICITICLS)

Reducing gas
& ’Ls
+;” 3
Temp. o M

®eeeeeeH6

®

Schematic diagram

Reducing gas

SN

3
i '
}—8'5-—:
|
__I l \
200000 !
T
=
i
'
I
1
|
i
i
I
i
I
: T
|
! :
'
i '
! i
! I
I |
000009

S
]

Cooler

Filter

Flow meter (outlet)

Pressure gauge (outlet)

Stop valve

Filter

Turbine flow meter

Exhaust gas combuston device
Gas analyser

of counter current re-

N2 gas

EEBPHBITH A ZEA L&A 55 AP T EE s
L7z—E#E (25 cm/h, 65 cm/h) CHE*BET 8¢5,
% BIFRDOREME & B PHREE AR U IC 22 5 & & 33T
DEBRTHE Dz, BTG, BESO7 4 —LER
B OFROPETHEIHED THITL, LAVICERRE
ET5 (b) B1). BLESSEEIGELEOL, —IF
RICHET2HBEZTFEBRT S, AEET 228D
¥z b (c) BE). RIZ, Z0WH%FIEENLED» S8
KEHT B (d) BE). 20#%, Zo—FEFORE%
FTHEEISEEB L, BAoWREFAET Lo LICED
TEFY v 7 FERICB T D88, oo EIRsE Ay
DHERETLURE BB T L L 5T E 5.

2-3 EBRFHONRE

EEREME LT, 1)RBE Y — >, 2)BTH AR,
BXU3)BRIUATARELREL .

/S Y — T DT, BEIETLER & I ER o Al
B2 b 0% EREMFICHAAGHBT Fig. 3b) k5
KRS, Thid, AN a) ISRTEIL4ABIECERL
TIFRRESHICESOWTRELLbDTHS. F M
B, SEEMEAT 1000°C 12 B WT, HOE D EBLE D
EBIT, 131, 30%CO-13%C0,-55%No-2%H, Td >
Tl lilEDSWT, RERIIBWTIE, 32%C0-13%
CO,-55%N, & L7z, FAFKEICODWTIE, BILT AL
HEE (BNBEH V0BTV AHKELEHHELD
) PEBFLFRBOME (8 2.0) 5L IEREL
AR

S | i 3 N 77 ]
0 1 ? [ B L a)Fukuyama 4BF l b) Laboratc'wy test 1
71 3 §
sle ¢ 1000}
aas ﬂ [E i\ N
RS M e Wk
‘? Reduction ?, T
Gas analyser  Gas analyser ratio §_ 500
. . . . £
a)Heating up  b)Descending c)Descending d)Cooling < +
(unsteady—  (steady state) { |
steady state) Ol Lt biiiay e
[¢] 60 120 180 [0} 60 120 180
. . Time (min) Time (min)
Fig. 2. Operational procedure of counter current
reduction furnace. Fig. 3. Temperature profiles.
Table 1. Sinter qualities.
Size Chemical composition (%) RDI RI
(mm) T.Fe FeO $i0, Al,03 Ca0 MgO TiO, %) %)
A 15.9-19.1 56.1 3.36 6.01 2.04 9.90 1.55 0.30 63.3 79.0
B 15.9-19.1 55.9 5.39 5.92 2.00 9.57 1.54 0.33 48.0 74.1
C 15.9-19.1 56.0 9.21 5.64 2.06 9.04 1.50 0.30 36.7 67.5
D 15.9-19.1 56.3 5.40 5.81 1.93 10.07 1.76 0.30 38.3 73.4
E 15.9-19.1 56.3 7.38 5.86 1.95 10.00 1.78 0.30 52.5 73.7
F 15.9-19.1 55.8 6.10 5.84 2.02 10.07 1.68 0.38 51.4 72.5
G 15.9-19.1 55.9 2.96 5.71 2.01 10.00 1.80 0.37 53.4 80.5
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