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THE RESULTS OF BLAST FURNACE OPERATION' FOR
FOUNDRY PIG IRON ON ALL-SINTER BURDEN

Synops1s

Tak ano ¥i Kanamam

The object for the foundation of Amagasaki Iron & Steel Mfg., Co. consists in the character-

istics of high percentage use of home ores.

These iron materials, pyrite cinder and Kanehira ore, were sintered after treatment of

extracting copper.

Such sintered ore is ‘used for materials of superior quality ‘with least impurities, such as

phosphurus, sulphur and alumina.

The effect of sinter, improved by a demand for No.1 blast furnace operation, indicated good
reducibility by incorporation of sinter in the blast furnace burden:
In addition to sinter in burden, results of operation were profitable to reduce coke ratio

and to increass pig iron production.

With regard to allowable limit of copper contents in iron, sinter addition rates were limited

as follows:

1) For lower copper pig iron, utilizing less than 459 of sinter in burden

2) For basic pig,
3) For foundry pig irom,

50~709, of sinter
80~100%, of sinter

Therefore, all-sinter burden was performed only for foundry pig-iron blowing.

With the application of W. Oelsen curve on the studies of operating results for various
addition rate of sinter in ‘burden, the author proved that the higher sinter addition rate, the -
better reacting behaviors.in furnace were achieved. ' '

As sinter addition rate is increased in burden, the effect of desulphurization showed better

efficiency.

In case of an all-sinter blowing for foundry pig iron, the author could not find any dxﬂicultles

in desired control of the furnace.

So .that sinter, made from pyrite cinder, from the point of the merit of iron ore, was able

to utilize the economically excellent iron source.
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Table 1. Chemical compositions of pyrite cinder, treated for decupriz;ltion
A I Chemical analyses (%)’
Sample : l ' —
T.Fe FeO SiO; S Cu ¢ CaO
Jan 1958 Amagasaki .. 58+92 4+92 7°50 . 1+35 017 ! .- 0°96
_ o Okayama 5527 2+02 - 920 174 0*16 147
' Feb. P Amagasaki 50t17 | 4+21 756 1740 | 0°17 0+85
’ Okayvama 56°74 262 . 8:04 1-70 0°14 1+98"
Mar , Amagasaki 58+87 | 437 | '6°90 1°26 017 0°60
aar Okayama 5608 2°18 7455, 1+67 | 015 0-88
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Table 2. Practice of méterial mixes for sinter.
‘ o Feed rate (%)
Period A ki Okayam —Fas H - : . 7 -
magasaki , Okayama | o ue Home ore'L. stone|lmported Mix. | o
R cinder | cinder | Scale | dust | fines | fines |ore fines | fines | _Sum.‘
Jan. 1958 712 | = | 81| 209 42 | 06| 153 [ .07 | .100°0
Feb. 4 707 . 07 . 6°1 36 ‘ 3_'5:_ 07 .14°2 05 . -100°0
Mar. ” 64+9 —. .| 45 49 | 20871 05 |v 2149 | "B*s5 | 100°0
Table 3. Physical and chemical quality of sinter. - .
l . ' )
- Chemical anal & ]
Period { B — - yses (90) . Mean size grade ‘
' | T.Fe " Feo . sio, 'S Cu CaO (mm)
Jan. 1958 60°32 |. 16747 | 890 0082 |. 016" 1230 . 2748
~ Feb. ’ 60°66 - | 16°92 8*37 |, 0058 | 016 1°03 - 30°3
. Mar. u 2 .60'29‘. ‘ 18'_01 795 Ov_‘.;O78 016 L 1°20 - 30°7
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Fig. 2. Performance of No.! blast furnace

at Amagasaki.
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THHRD ROEZ S FHTHIERR? BRI T 5
' CR'=0"225Q (1+1/R)
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CR': ghgkt %u ALREE (kg /t. pig)
ERoRizFckE b2 E D CR' BEEIC
HEILTELTHDDTH Y, LD T 100% HERE$k
BEREOEAIEI— 2 ARAME T LD TH 5. Bl

R AR o IO 7o BEARNIZ sV Ti# S, BAE

RLEELEmEmSD VEEETOLBEORTHIIC A —
5 2 DK MOESIC XD RRIRER EF L. Thik
EAFAELHA L, SHEEEFIFBARETH D E V2 5.
SRR S IC DV TR Si AR B E D (L LIsh DFeds
S, BXRPIRIEALLTK Y, EicfiiEd AlLOs T3k
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- BIF ERA R 23R L b AP UL %K E LB
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HIE & CHES RO BIFIRE T3 LI T HEC OV CH
K B3R U Ao 2SR I 35 T VR S D SRR RO R L 12 D
WCRET 5. No. | BIFHRIERG S & b ICk(L Lk
S o HERS SV EERA I E PN RIET & SRRSO TS
P FA S L. F R s R L )
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Table 4. Chemical analyses of iron ore and its oxidation degrees.

] ] ] ~ 1 T [ ' T
Ore ‘T.Fe|FeO | Si0;| Mn ALO; CaO 'MgO S | P [ Cu |TiO:| Oxid. deg.
] i - | : 71 ( i *
Sinter A i 60’36i12'79 923 [ 0°15 | 2°13 | 1°32 0°93 | 0*077| 0*036| 0°19 | O°11 9450
4 B . 60°C816°60 | 9°13 | 016 E 226 ] 1°30 | 095 0'0933 0°+035| 0*17 — 92+84
Dungun .62°86! 250 | 3837 0°08 * 3-4% ; 0°16 | 024  0-069; 0°024; 002 . 0+05 98+99
Sri Medan ; 61'74! 1°63 | 6°56 , 0°07 : 2°59 0°+40 | 0°52 | 0*053; 0°175] tr 1 0+30 99-36
Goa i 63°15] 150 | 3°58 | 1*20 | 3+12 | 0*06 | 0*36 | 0019 0°036{ tr 0-09 9942
Larap 1'57°14'18°56 | 943 | 111 ‘ 361 | 1°51 ' 1*43 | 0*960| 0079 0°06 | 0°28 9159
Jagayapet | 64°35| 1°44 | 4°38 | 0°06 | 2°13 | 0°45 | 029 , 0-018, 0018 tr |0 99+40
Fable $°° Ore mixes in burden for comparative.periods.
[
: . Burden (%)
Period , . ‘ ;
i Sinter Dungun l Sri Medun Goa Larap | Jagayapet
| . N
A 606 1aea | 9+5 96 4-8 1°1
B 100-0 — 1 — — — —
|
Table 6. Comparative data for 60, 100% sinter blowing performance.
N I : t Biast ) ) . Oxi.deg
. Pig iron | Coke| Ore |Blast volume! 1 e Ind. . .
Period _ . . A s V/P | temp. [Si] | [ST1 | [P] Basicity] of
prod (t/d)| ratio ranol (m3/t pig) { C) red. Y lburden
A 470 . 0°753| 1+521] - 2,226 ‘ 103 658 1*96 | 0°032| 0*124| 056 1°22 | 95-99
B 474 IO 8| 1+503 2,085 i0'91 709 199 | 0-028} 0+117| 0*55 | 1°19 i 92+34

— 75 —



806 gk & W BUE BB

ERHTFOLND. ZNOLDERCOVWTHOFLRITTS.
EEiThBIT L

 Zmun/A=1 U A gk Fe RAETH Y
Fio, -2 Rl a(yen/t), Bk X 0% Dbk
SEEEAN g BXWV @, a- -(ven/kg), PEERAEICE
THEEH 6(ven) X OF OMBEIEIR S X U ﬁ
(ven/t. pig) & ¥ 5.

Sk BT R IC 5 5 RS v (ven/t. pig) & .

5E y:CR-a+moao+E mia;+0/p+ B

FREL CR: a—patk p: kiR (t)
#2 CR 3 X0 p HEREMRRIC L WL L&
E2 LN DRRE—ETHDEHL.

Tibb CR-a+6p+pB=F

L7cB3 2Ty R2ED L {#Ehhs.

Ea;
+ &

Yy =mody+ (2 m— mo)

1Eai/n=a ETBHE

n
= (@p—a)mo+ Emi-at+k
0

Fie y=(ro—@)m+K LExbNh5.

LI a<a THDHHy R mo KHLTED
HAGREE Y. mo/ I m=EEREERRE L mo OEAL
XY Tm BREELLILVERET DL

y=2m(a—amy/ Em+K
ERIPERF AR X kR E LTREESR S,

2 E KSR, iﬁfﬂjaiv\ﬁ%f%ﬁﬂiﬂﬂﬂ%% Y.,Ys 5

XU Yr (Yen/t pig) LT3

er=Yr—yr
EB=YRB—YB  crieriiiii (a)
eL=YL—yL e (IRE %~
.fg
(I
T8 P
37 [ |
~ S 1
S { |
& . |
~ ! i
| Low copper pig fron " Busic pig iron © Foundry pig /rall’i
= T
'3 5 | |
5l AP S S g
e oo T
é‘o———’—“‘l i i
. Sinter add. rate in burden 0
("Ysm) —
Fig. 7. Economical merit for various mixes

of sinter.

Eicgigkh Cu FART DD
gm;c,'<10-ap, 10*ag H BV 10-ap--(b)

’C/&bi’i’b&i&i‘om LichoT (b)) RofiFried
LEPIZHE VT (a) XD el RHALS LD B{HEK
5 & Fig. 7 CRTRAELLS. DLEOBRI DI
FEEE R Cu BFERSIREICHV TREERROSH
EHBOL BRIFCARTLH ST L RTHTHE LD
IR LS ORERTHOCH 5

VI BsEERECL s SHRamiconT

FIPEIT OV T BN BT 5 3Rk A8 U1 LIRS
BHE SN BHSMBIEL TR EEEOSHVERE L
TIERARROLERMRE S THD EHE LN D, ik
S BEM L BT B LR O R T g LR 03
LD Ti, Zn,Co # XU S Foft, EWikH%Esb 5
MPESR, BEREDUEIE L O S Ty beko £
IR & 0 Ti RSB TR T LSRRI i
WE XN, FEBRO Zo Ko TIRFRETTIS &
OB FSIRED 7o PS4 5 & & 4 < SEgkiLAk
CEBTL LT LALE W s D7e. SixE
s R OR S, THTl~7m 8 < ERIIER
TEBERBATAETH D, LA 2T S S IME . $ 2
No.1 FRFEILIRT, Hegsshd FeO o Bmm  MEET
MDA ZHERL T 7 BIFPRETIEOER T & X O
CNIC X BDIBRREOERT IT X > TP 0 O

Graphite structure of pig iron made
X190 (2/3)

Photo. 1.
frqm 100% sinter.

Structure of identical pig iron
X190 (2/3)

~ Photo. 2.
treated 0°5% Mg addition.

C— 76 —



BERE SKBABRAE A 1T & % S5 BRI B ALY 807

EOWL OSBRIz T LB D DEFEERICDOWT
BRBET LI &3 5 588E, BB ORTE » 5B
HEHEHERALCWLEER» S oBOBSIT A L D
7z L LTBEFSEREROLOBRIOhTENZO
BebEEA b TER & LT Mg InEBR 217V 100%
prsk e oo 3 Dz oW T Photo. 1 kX OV 2 107k T
Mg #RInEN: 0°5% Mg I X DERIRE B RO B
DM Z LTz, DEOFERI D 100955 §L8 Sl
g 72 A VB o<BEREGEDDIDOTH B EE L
Twab.

VII. &

@W%ﬂ%ﬁﬁﬁ%“bkkmfIkbfmﬁiﬁ%
.Eﬁﬂ&bf%méhtxﬁ%ﬁogmm TEEHE
nEFERETHVES

1. %mﬁﬁmiﬁ%hkwfmwﬁﬂEwkﬁbf
F e kiEmE R T

2. ﬁ%#cu¢AmﬁL;b%%kopT&%%@
FREIRES 25, +oOBAEYENT 558, IF

il

BICFEC L D 2@ TERmEL, /42 W, Oelsen

iR T AR BT LIPS & 75 5.
R
W X D RS 12 E ORI HEO TRIET 5 B %
HY. i | -

4. HEREGIGRITHE X I BICE LB WD ERIIC

i

A ALBICRERRT 5.

DA EOREEH T BB %mﬁ%ﬁA&kkvflm
Ul A EHE S MBS /PN e KB LB ES L &
No.l BfFC R WTHRERZET 72 2 &k {IFMHE
RICHEG Lic. E70AE SN/ HRERIETRM 2> GO
TN/ TH D LDOEE ﬁ%ﬁﬂ?éptﬁvt%
72. (RE#n 33 £ 6 HFM

.3 [
1) FREsslgk: 2R 54 & (I 30 £4£) No. 36l
2) A. E. El-Mehairy: J.I.S.I. Vol. 179 (1955)
p. 219~226 /
3) J. L. Joseph: Trans amer.
Vol 120 (1936) p. 1154~1162
4) Willy Oeisen: Stahl und Eisen, March, 3,
1949, Aug.30, 1951, Mai 19, 1955
5) &AL, fb: SHAWSE 52 BIASICTHE
(FHFn 31 48) 7 :
6) fRBigh: 4R 54 & (WFn 31 £4) No.422.
7) &F, fbr SREBE S S0 EIRESCTHE
(0 30 )

8) JeIEBEk: FEiR 54 & (Baﬁuazﬁ) No. 470

9) bk, BE¥F: SJIEHK (1957) No.5 p. 2~16

10) &, fib: B4 52 EIA&W THIE

(FEFn 31 4F)

Min Met. Eng,

— 77 —



