&

HatEESoERREMEI ST BB 2nwT 757

2.
nff

X

S22 1 5 398 s 685 /42 243,232
1 Ve 5 .00 R AR TEREE 12 9513 % BHEIT DU T

INBBIRERS - KB . FRA AL . kR

On Degradation of Self-Fluxing Sinters in the Top of the Blast Furnace

Kojiro KoymMA, Kyoichi NAGANO, Tadahiro INAzUMI and Katsuhiro TAKAGI

Synopsis:

Many experiments of bench scale previously reported that hematite in sinter plays a wvital role for
the degradation of sinter during reduction at low temperatures.

In order to elucidate this phenomenon i actual blast furnace, flue dust from blast furnace. and sinter C o

charged were compared, using the samples taken from Nagoya No 1 blast furnace which is operated
with high sinter ratio of 859 in burden. The coke in the flue dust is removed with heavy media
separation before undergoing to tests. ' ‘ ' :

The results of chemical analyses and mineral composition determination with X-Ray diffraction method
showed that the hematite tends to concentrate into flue dust.

The flue dust particles are classified into 6 categories according to the crystal structure of hematite,
with the point counting method under microscope. The results showed that the flue dust contains a
lot of paticles bearing the hematite, i.e., particles Beziring rhombohedral crystals of the hematite, and
the magnetite crystals with the hematite lamellae.

From the above test results, it is considered that the degradation of self-fluxing sinter in the blast
furnace would be influenced by the hematite, especially rhombohedral and lamellae hematites, in
sinter.

(Received June 17, 1969)
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Size distribution of BF dust.

Dust No 1

Dust No 2

Size (mesh) * Before separation After separation Before separation After separation
+100 59-0 473 60" 2 53'9
100~150 155 17-6 156 17:0
150~200 14-4 19-7 140 16-8
200~270 6-2 86 59 6-9
270~325 16 2-3 1-4 1-7.
—325 33 45 2-9 3-7
* Tylor standard sieves.
Table 2. Chemical composition of BF dust and charged sinter.
Chemical composition (%)
T.Fe FeO FCQOg Si02 CaO A]gOg MgO C Total
-Charged sinter 58-87 | 9-92 73-16 | 5-96 7-80 1-49 1-38 — 9971
) +100mesh 53:69 | 7°04 68-95| 7:85 6-47 2-42 144 1-19 | 95-36
Dust 100~150# 5649 | 7-92 71-97 | 6°60 6:05 2-06 138 0-647 | 96°63
No 1 150~2007# 57°31 | 6°65 74-56 | 6°03 5-43 1-92 1-27 0-623 | 96-48
. 200~2707 55:99 | 674 72-57 | 539 4-89 1-99 1-18 3-45 | 9641
270~3257 5228 7-44 66-50 | 578 4-69 2-18 111 8:10 | 96-80
—325 53-40 | 6-87 68-73 | 6°29 4-35 2-58 1-01 3:79 | 93-62
+100 mesh 54-99 | "10-19 | 67:31 | 7°03 6-21 2-22 1-35 {0383 | 94-69
Dust 100~150 57:58 | 1p-02| 71-20{ 6°11 544 1-96 1-27 0-240 | 96-24
Nl(i 9 150~200 - 59:46 |- 10-42 | 73-44 | 512 4-79 1-73 1-13 0-144 | 97-07
200~-270 58-96 9-77 | 7346 | 540 454 1-87 |, 1-06 0-527 | 86°63
: 270~325 5716 9-97 | 70°66| 5-42 4+30 193 1-03 1-20 [ 94-51
—325 5397 852 | 6771 5°57 3-98 2:27 0-93 570 | 94-68
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Fig. 1. Chemical composition of charged sinter and flue dust 24 BB BN XEREHFOFRSE, #
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Fig. 2. The results of mineral analyses by X-ray
diffraction method.

24 BB NENWD T EHRTE, fROILEME, D
HEER LD X —RLTW5.
3-4 4 POWMBECKINE

(LM RS X X SERIC X 5 TR T DT R X
DAw &4 b9 R PRIGREL, BFFRMTCST
LS OBILO—ODERTH 5 T Lol Shi.
Z T TG DOANT X4 P BERTH R FREADTY
BOHEID, HHWEANTEZA MHBED L S5ICLTH
NIEFSLTWL00%TE»D 5 BT, MEEROHE
BUESEIZSIC X2 T F 2 MEFOMMIESE 2 T/ ~7c. B
¥ 2 FOEE GUFEE) CHEE L THELED IR
&2 RIS REIETEE R Lo~ 24 M EATHRT
DM T PR b, T L TAT 24 bOREE
WIS LG EHEED, A PAD T 4 VIR K
ST # 2 MEFOFE R0, :
SENZ % Table 3 KR4, 4748 1 v3Photo. 1, 2
IC7RT & 57 rhombohedral () DO~7FA Mifk
SR FThHY, 21 Photo. 3 WRFT LS Lws %
54 b (1) BB ERATZ 4 FPEESHTT
%Y, HIE3 13 Photo. 4 WWRT X 5B~ £ 4
FOEE P BEDTVEATZA FEESRTTHD,

INEER=INTTHB L, BElsESP—EHNT
ELELTHD, DEIVOOBERTH O ORHHE
LicdhDLiEEENS. 45H 4 3Photo. 5ITHRT X574
WH OWPERITHLNDEHRDONFA bEFEI FA
FTHB. BAhD 45T~ 24 FOFGRERLFFEIT
IBHETHD, TOEIPIATEL bEELEVET
ELTHES BT EAERT 284 OB LI DRLF
THY, HEOCILLOGTIIALIKWT T2 24 b
Table 3. Classification of BF dust particles.

Classification Characteristics of particles

1 The particles bearing rhombohedral
crystals of hematite.

2 The particles bearing magnetite
with hematite lamellae

3 The particles bearing finely degraded
hematite.

4 The particles bearing polycrystaline

: hematite.

5 The particles bearing magnetite only.

6 The others (the particles bearing
calcium ferrite, wustite etc.)

Photo. 1. The particle bearing rhombohedral

crystals of hematite of classification 1. . |

Photo. 2. The particle bearing rhombohedral
crystals of hematite of classification 1
(left).

.
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Photo. 3. The particle bearing magnetite with
hematite lamellae of classification 2.

Photo. 4. The particle bearing finely degraded
hematite of classification 3.

Photo. 5. The particle bearing polycrystaline
hematite of classification. 4.
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Fig. 3. An example of particle distribution of dust
No 1 (+100 mesh) classified according to
table 3. -
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Table 4. The particle distribution of BF dust and charged sinter ores classified according to table 3.

|
1

Distribution (%)

Classification .
H I .
i N Summation
Size ; 1 2 3 4 ' 5 6 i
Sample (mesh) | ! E 1+2 [1+2+3+4
+100 30-8 22-3 i 13-9 2:3 1 139 : 168 l 53-1 69-3
No 1 ‘ , - -
. 150/200 | 348 204 | 1704 | 19 1 149 | 106 | 552 | 74s
g ~ ? |
a +100 33-2 162 17:1 11 154 | 17:0 | 494 676
No 2 ‘
150/200 | 342 16°6 212 1-8 16-2 10-0 508 | 738
8 No 1 15-8 0-2 3-9 0 71'3 8-8 16-0 19-9
=
7z No 2 15°3 7.3 | 155 o | 516 10°3 226 - 38-1
Table 5. ‘The particle distribution of mechanically degraded sinter ores at room
temperature classified according to table 3.
Distribution (%) .
Classification u i |__ Summation
1 2 ; 3 4 5 - 6 i ,
| | l ) | 1+2 [1+24+3+%
48/100 mesh 34-6 62 1-1 73 357 15-1 40-8 49-2
100/150 mesh +25°9 55 0-4 8-1 41-8 18-3 31-4 . 39-9
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