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Influence of Micro Pore on Reducibility and Permeability of Sinter above 1000°C in Blast Furnace

Kazuyoshi YAMAGUCHI, Ken-ichi HIGUCHI, Yohzoh HOSOTANI, Akivoshi OHsHIO and Shunji KAsaMA

57, L Lan

Synopsis : In order to clarify the influence of micro pore in sinter on the reducibility and permeability of actual blast furnace, the properties of actual

sinter sample above 1000°C were measured by use of the apparatus reported in the past'® and the micro pore volume distributions under

400 m were measured by the mercury porosimeter.

The properties of 10kinds of actual sinter sample with almost the same chemical compositions were measured and the relation between

the sinter properties and the operation results of blast furnace at which the sinter was used by 80% in burden was examined concerning the

reducibility and permeability.

As aresult of these analyses, the mean diameter of micro pore under 400 ym (MDMP) was derived as the controlling factor affected on the

reducibility and permeability of blast furnace.

As the micro pore under 1 pm is generated abundantly in the sinter with small MDMP during reduction, the reduction is accelerated above
1000°C, especially above 1200°C and the FeO contained melt is also reduced. As the FeO contained melt is difficult to enter into the micro
pore under 1 um, the reduced metal with abundant micro pore under 1 um is generated and suppresses the metal agglomeration.

The technology to reduce MDMP in sinter is expected to be developed from now on.

Key words : ironmaking; blast furnace process; sinter; reduction; permeation and micro pore.
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Table. 1. Properties of actual sinter.
Si0, Al20s  Mg0 Fed Ca0/Si0; JIS-Rl  RDI  Cold strength(Tl)
(massX) (mass¥) (mass¥) (mass¥) ) ® ® )]

5255 1.8-1.9 1.3-1.7 46-6.6 1.75-1.87 62-68 33-38 18-79

Table. 2. Actual blast furnace operating conditions.

Fuel rate Productivity Sinter ratio
(kg/t-pig)  {t/(d'm® )} (mass¥)

2.2-2.3

Pulverized coal rate
(kg/t-pig)

134-158 483-496 80-81

Table 3. Production test result of actual sinter.

Remark Si0, Ca0/Si0, Mean diameter of micro S value
(mass¥) () pore under 400 um(um)  (X98kPa'min)
Original 5.5 9.5
Test 4.8 8.1
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Fig. 1. Relation among permeability, reduction efficiency and sinter properties in actual blast furnace.
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19

NHHRF LI D GEICIRE S 1000°C) , MDMP A3V X
VIR TCRTOREHIIZ 15~ 1 um DK ILEL D 20,
Mz 1 um L FOKFLIZBEITCH ABBAL - Z B
KB EHEEL 2,

Thbbd, lumA TOKSLEAIHETAIZ £ s MDMP A3
INEVERITIE, EX@EP T lum b TOKILAE L BiICE
BL, MK floBgERBSKE NI &2 5, 1000°CLL
FoOERERIZ T 2 ETTIEEIHE SN,

F 72 FeOFME &£ TPMEIT L 22308 A2 T, 1000°C
DI ECOMETEIC ATV 1250°C TR, WAL 72885
S D, 400 um BT O MK ILE 74 % Fig. 7y d . Z
O E FEITLOEBREFMHFE 2B THRRZEDEFLETH S
2, BHEGHI AT D 2025 D1F A 4mm & L 72, Fig.
7(b), ()& ILET B &, BEREF P IZAERR U 72 FeO &4 MK
Alum FTOKFLIZEBAL THXAILBE LR X 25 58,
MDMP 73/ 2 WEREH G, 1.0~02um, 0.02um Pl FOK
ILOKGERD LV, ThbB, MDMP AN E WK T
1000°C LL I, & < i21200°CLLETOEITAHEME X 41 FeO
SHMEEND R, 2O 1umPTORILENE W0,
lum L FOKILVERFL 28 DEFZHh 5,

4-3 BIThHICk 2EEOHER

4.2THEREL ZFOEME TPMEITL il 4 Hu
T, 1000°C L ETOMETEICE TV 1200°C THNT, &
HIL 7= Behb8h00 , Rir-Rinf IO PEREC K 5 Wi Lk e
L HE 4 Fig. 8 12/8F, MDMP M k& Wik kBHI R 7 10 A
5800 umFEE DB E T U 2R ILHHET L T Ao iz
Xt U T {Fig. 8(a)}, MDMPO/NE Wik Tl Zh 814 T
X HIZEB & TEICAHEST L Tuv B (Fig. 8(b)}, 72, ’E
U7X ZLDBIRE KT 5 &, MDMP O Kk & Wikl
TE A Z LR FRREAL T 50123 LT {Fig. 8(c)},
MDMP /N X Wi EE Gl v 2 2 LR T2V B L T
D, L2EZORMNE WO {Fig. 8(d)}. TR L 72T
e 35 K OV X 2 )L BESEST 2 A T B,

PLEORGTRERA? & SAISIEIET 5 400 um DL F O
MK ILO SR EL N WIS ILCIE, Eon@h TiF&mm
FOKEDN T umU TOXRAERES AEKT S0,
1000°C B I+, & < 1Z21200°C KL Lo EiEiEic 1) 5% T
R UBERE S IR T 2 FeO BRI 2 IRD X 85 &
ERIT, BRORALIZKWEERD 1 um LI FOXILOAE
TEDERK A A NDOEAL, G EIHIT 2 720, BEEHLREO
oethE b, W PEGE I b, T OB S A R L
o ORICNE, MRS RIFICE S EHfiEEh b,

5. BIElKILOFHIHEZHEHT 5 BREBRE
HiE

MDMP % /N & < § 2 MG SRS OB 13 5 % O
FHETH D H, W'Yk 512, BESEA IR H
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(a), (¢) 0.22 um
(b), (d) 0.084 um

(a), (b) ———— 200 £m
() (d) ——— 20 um

Mean diameter
of micro pore

Magnification {

Fig. 8. Microscopic observations of sinter structure with
large mean diameter of micro pore and small one.

DHEKGE XU T — 2 2 OHKE(—0.5~—1 mm)% &
FUTHR L 2B S P I N I ORALAEML TH D,
B DAER LA AL ML HEL TV, ZOH
Hi& LT, BERSREPRRE MO AKIHEIZL D, NRILA
HEALTRRILZEZDEHIEL T3 720 HEINT
WHMRY I SHBOBETH S,

% 7 4% TARBRAY 12 BUE U 72 (K Sio, BERS SR 0 M IR % I
LR T, Table 31278 T X 5 ITMDMP 2/ &E L S
BEAMEL 2> THY, Kem LTI 2 - 7Bl
MROZETIZ X 2 KRILICBET 2HTFANDOHEMR L 5%D
KRELBETH 5, ’

6. &8

LR B IFIET—ETH 5 EEBEEL2H T,
1000°C Ll FO Eia R AT F L ERTHIEL , 7 DHRE
PrAMHAL - EEFREELONICEHET S Z L&D,
BIFOE I, MEMEICHEE RIT TR IEEO S,
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BN SN HEOXRER (KLY 2HT) %
AR 2 a2 1T, ROER 2B 72,

1) BEWFOBRITHE, BXME BIFICHER T 2 B iieiE
& LT, BEESLPICHERET 5 400 um BLUF O M K FLDO
PIREAER L 72, FWRENNIWIEEFEFORITME,
BXMERERIFL LS,

2) 400 um LT O R ILD FIPRAZE /N O BERESE T
d, BITERP CHEBRRAEOKRED I umL TOXLEEKSL
SHERT S8, 10000CLlE, & <I21200°0C L O E R
FIRIZB T 2B AL, BESELPICER T 5 Fe0 BF
MR EZRDEEZ L3I, BIROBALIZKWEED
lum L TFORILOGEENER A 2 L O, £+ IH
T 5728, BB OEITER L, BXEESE, LN
52 EBFEIL I,
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