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On the Making of Self-Fluxing Sinter.

Keiji Tsujihata, Shozo Miyakawa, Shigeru Otsubo,

. Synbpsis‘:

Shigeharu Ono and Isao Hanaki.

In line with the starting of experiments on the use of self-fluxing sinter in blast furnaces,
the experimental production of lime sinter using 5~10%-of lime stone was conducted at
Kukioka D. L. Sintering Plant since May, 1958, and' from the operatlon data the following

items were inferred:-

1) Although in lime sinter 'the mean grain size was getting smaller, the amount of the fine

fraction - (minus five millimeter fraction) became rather decreased than in normal sinter,
from which it was inferred that lime sinter was more improved in point of grain distribution.

2) Lime sinter had almost the same degree of strength as normal sinter.

3) By adding 5~109% of lime stone, the output of sinter was increased by 4~6 59%,.
When calculated in terms of iron, the output, however, was almost constant.

4) In case of using the burden of 100% lime sinter, operation was carried out with special
" attention paid to the control of basicity, and for that purpose such measures. as the use of
foreign fine ores divided into the three classes according to SiO; content, etc. were enforced,

and, as the result,
was able to. be produced.

‘the sinter that could almost satxsfy the requxrements of blast furnaces

5) Cost of sinter production was decreased by 2% and 5°59% by the add1t10n of 59, and -
10% of lime stone, respectively, but the cost in terms of iron was almost unchanged.
For these reasons it was concluded that lime sinter was superior to normal sinter.

T

%ﬁvxﬁéﬁ%%®%EAﬁ%,rﬂP.k%®%
H, SOLIREROEST I OT, SgkoLiEIRiic
AL 7258, 4 LR R A 27 Ok, »oT o
LB LN YREOFRAENE, TD-0EE» 5D R
T oI o7 RIREERS, R BEMIERSEORLE~
BB OB & RE L 2.

AAEBERIT B\ T H BN 33 4 5 B 5 5 AFE 2 G
RV TAKREEHEFERABRAGHE X, RAEEE~T
DEFEHFEDPTD D L. B TH T 3 v COAKESS
GEBLEIC OV T O 2 OREREFTEE/L, VW ELRKMR
BOMEE O LTEW58, —EroEM%ERLE
TOERE 10% FKEEESRE 808 U ks o—8%
LhhoTn5,

il

II. 1% =

i IR BERE S FRRRBR DEMENC & % 7o > CRAFA 33 4E 5

A7 5iRM D. L. T4 (1000t/dx2) T GKG S5~

10%IRINIC & 5 AR SR OIS 2575 D72 £ ORI

B EBIREN AR L o —S 0 BREL, B &

BT 10% FIRBERSME BIE L T 5.

TR 51 B B SE DA H 0 b BT odL TR SL D

ﬁﬁﬁﬁ®w%,&%?®ﬁﬂﬁt®ﬁ%mﬁofﬁ¥
LI OREE G X, TN ENRHE 72T TIEIE

B TERT A A RS EEETE . Lo Lo

- RIS ERRE L 2D T H D LT VVIZ VDT,

* IR 34 4 BARBEAKC TRE
o RSB AR, /I B BT S



456 & & @ %

46 £ B 4 B

Table i. Schedule of blast furnace operation (No.2. B.F. 700 t/d)

. ) I 1955 T g BT g
Time ! June  July Aug.  Sep. Oct. Nov. i Dec. Jan. Feb. ' Mar
= -/ [ . o T ) LT T o i H
Sinter burden % | 40 i 4C [ €0 & 8 , 100 | 100 100 ¢ 100 l 100
N e ' R el ﬁg_,__i __.____._" e e
Lime stone % 5 ! 1Ic i 10 10 5 10 4 10 q 10 5 | 5 ' 0
IR OHEHMTEIIFREOMERT: LCRY WP ThE R MYNT 53— A0EER L FNEL bW, SR
WEES, , k15 GW., ALB. THOEHD bR TE BRI
AR TR % T OR KRB GLALE ORSDISERRT  ORGLIEEOBIBNDT, I - RABLDEE

Z IR AE R O & HERE L e D TE ORER
TOWTHET 5. BRHHORKEERT IR O
[k Table 1 @8 D T, JFQUEIRGTHT 2 IR 2

THETH 5.
II1. # % # &
(1) FE#

JRE OB B A 3B BRER LS £ 8 U b D= EH

L, ZhithAKE%Z 5~109% (FIEE 0 7~1-3)E LT
H. L2LEFRoFTER XTI EOMER > B

DED3 HIZOXHEL -

(a) BEEEOR-ASIREKERSO M =K
S LEEMITIBIEH D ED—FNEE B, T DR
GIETFOEEEZEOV, LEILSUTEET 5.

(b) WEkOELEVITT ~ o> B &5 80 fF Bl &) & =
TiOo/pig.t D/NT U AN OEX TEO HERETS.

(c) 10% A [KEEsESLE 100% B A8 3 6 Wk,
SR DR EE DL E RISV I L T H7-DORE L L
TETAAH O CaO/Si0: Difiis L HNHE 4~
Srank WL CHERAL, #AMAHOHILE~DLY
AR EFNETHEA T

ELRLEEUCHEET 5.

(b) ~Nv FOBE: RS OB 3B D5
ALY DEGEESHC D T LR WIRAT, WiBEHE
f5> 270mm % 290~330mm (T 7.

() sfLv MEEE: PHERNIC 3 5 FRBEOR TR
AT XD THHEE L, B I PERIRE 2 250° C <itfRo 7z

IV. 2 2 B @&

(1) BoRHERG |

Table 2 LS5 Z & & FliEF O BLA T 5% &
IRATCATHESS T % BEER: X MEG & LAIKE 10% AL
O, BANE 5% A K ERE A0S DR
U 7223, BEfSg oM, LEEHIORTILEDH
i, EEEEC LR EORNERTCLXEELR, &
ZIED L5938 0, T 7o TiOy b H & 7> TH o o
BREDOERRE DAL L DT miki¥E 10%, Bk
% A~T7% U THEXETo7:.

(2) JREHELTT '
(2) FiJRAi: A OB TM L% & Ol 2L

Wk —3mm JTEEFEL AL 72
X Table3 OIH D THD.

Z D BB - BT

(2) Hpger (b)) WEATRRE: RS S0 RS ORL B OB
(a) 23— ZAfFARE: FHRWIZTE RO TR 5 X CURS T B CUT LS M D% A~ Table 4, 5 12
Table 2. Proportions of raw materials.
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Period | Lime | Pyrite oreign ore Iron  O.H. Other’s; Mill Return | Coke
erto | stone | cinder - T sand slag ore . scales fines ' breezes
] General 'Hong kong - j ] ‘
o ! ! . IR » . I o L _
1758 % Yo, % % % % % . % % Y
- 2~3 o 27 3¢ 4 12 5 [3) 7 42 34
5~6 5 I 31 33 o} 15 5 4 7 38 3°5
3 ~10 1C 21 33 & i1 5 o 5 34 3°5
t1~12 10 23 46 0 8 5 2 6 40 33
Table 3. Size grading, CaO content of lime stone.
f‘ﬂf‘,‘: ,:_—.‘—'7_’_ vvvvv ] R s ey S — e . . = mesh N T T 71 —_—T Tl T 'Z",u = i}]‘é‘éhi ,__—.___._.___
CaO j +10mm 10~5 ¢ 5~3 3~1 [ ~65 65~100 100~200 — 200 i Mean size
543% | 0% . owm | ags | 339 29% 9% | 15% 10% | 1"1mm
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Table 4. Size and moisture of sinter mix.

" Lime mm ' T mesh T
stone Moisture | +10 | 10~5 5~3 3~1 1~65 65~100  100~200 @ —200 Mean
0 8°3 4 16 12 24 23 7 8 | 6 2°9
5 82 4 15 12, 22 23 6 10 8 2°7
10A 72 6 14 15 24 21 5 8 . 7 3+1
10B 6°6 4| 17 17 22 21 5 7 | 7 31

Remark Suffix A: 109% Limestone 11°1~11°30 A S
‘ B: 0 12°1~12°31
Table 5. Chemical analysis of sinter mix.
Lime stone | T.Fe | FeO | Fe:0; | Ca0 | si0, | Tio. | s c
0 5572 198 | 568 - 240 70 | 12 1 o5 L 3.
5 - 5340 178 | 55°9 48 66 j 14 .| 0-54 28
10A 501 18°0 | 51°6 8°8 6°6 | — ! oo | 28
10B 51°8 183 1 576 — — — {0 | 30
- ! i S S I e
Table 6. Size grading, shatter strength of sinter.
| S1ze grading Strength
Lxme stone Lfﬁ'—f e e - ' - s -
-+ 100 |mww5 75~50 ;5&@5‘ %Nw —10 Mean | SIlOmm
o | 4 ! 0 | 1z | o1 l o 7 o | 80
5 ; 16 11 12 i 20 , 23 18 55 i 76
10A 16 12 l 12 22 | 22 16 i 55 78
10B | 16 noboa2 -2t 23 14 1 54 78
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Table 7. Return size.
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Tabk_a 8. Chemical analysis of sinter.
Lime - ppe  FeO | Fe05 | CaO si0y | Tioy | S c c 0/75'(;7  Degree of
stone Fe ; e €203 i a 102 31 102 ‘ a V2 oxidation
& . - P ﬂ ,
0 587 | 166  65'5 274 7°4 | 1°3 | 002 | 004 | 03 92°0
5 ‘ 56°8 } 154 640 50 7°0 H i*5 |, 0703 0-05 11 07 i 93*1
1ICA ‘ 546 ; 14°3 622 9°1 7°3 11 i 0-°09 006 s)«‘ 1°3 g Q3+2
55'5 | 13*0 = 69°0 3°6 63 | 09 ! 004 = 0°Cé 1'4 94°0

10B ¢

Table 9. Deviations of sinter basicity.

" Deviation ‘ Deviation =~ Total

Period between day, within day. deviation

Before | . . . T
action 7\ 0-11 | 0°05 - : 0*12 i

After . i . ; .
action | 007 ! 007 i 0°08
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Table 10. Factor analysis on sinter yield.

Factor Degree of Fluctuations

__effect . of factors
In-put t/h/strand 46%, 100~125t
Returns % 87 30~45 %
Pyzl;c:der x % 77 1 20~30 7
Moisture . % 20 ' §*5~8°5%
Coke T y D a. ~ T

breeze | % : L7 :32 37

—200mesh | % . 17 , 5~10 #
Others F — 257 i —
Total — 100% i _
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Table 11. Increased use of pyrite cinder.
T : e
- . Pyrite In-put Out-put | Returns | . N | Coke breeze
Time Lime stone | .7 4 t/h/strand| t/h t/h Yield | 1Omm0 5 kg /t
i b

1958 i i .
1171~ 11730 9 20 | 116 . S8 50 f 50 . 4 66°5 -
12* 1~12°31 10°5 25 107 | 59 E 0 ! s5 1 10 65
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Table 12. Operation data.
o 1 Bed height | Pallet speed | Sintering speed
Lime mm - m/mn_ | _ mm/mn N
stone 6. 1 wb.z'No 1 'No. Z;iNo 1 No.2
0 | 200 280 180 2 20 18 |16
"5 205 | 300 186 i 2°13 19 16
0A 295 310+ 175 2-00 17 18
IOB | 300 320 E 1 73 177 18 19

Remark : smtermg speed

Effective length of stramd>—1 .
= height
( Pallet speed (Bed height)

{2) Pallet speed
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Table 13. Production and yield.
. Converted Fe ’
Lime Output t/h ) output t/h 31%13451 P:;i":%ed Sinter |Raw mixes/{Coke breeze/
. StO"€  1N6.1 D.L|No.2 D.L|No.1 D.L No.2D.L.| t/h | fines vield | sinter ¢ | sinter t
0 57-5 t/h| 64+1 t/h] 33+9 t/h' 376 t/h. 224 t/h  eo t/nl o°ss 1-03 t 63 kg
5 61°2 66°8 348 | 379 | 224 82 057 106 62
10A 56°1 68°3 306 1 373 | 224 83 054 1-08 66
10B 54+3 62°8 30°2 | 348 ! 223 90 0°52 108 66
BEPRT. Table 14. Comparison of typical practices
(1) #4Es (per ton of sinter ore)
No.1 D.L. D&EERE By —WN—RBRRCHDIcd T = I; = e o
, . £ si
THB DR F» HRIL T No.2 D.L. CHETS &, fact | inds of sinter
1I0BOHAIIER O H%Z 6mm—»10mmic AT o R gL actor - Ordinary i 5% Lime [10% Lime
‘0)%&5@75\;%7][”/ TWBH DT BRI L CES sinter ‘stone sinterlstone sinter
, EEERRIKE 5% T 4%, (KA 10% T 6°5% an mix 1040 kg 1010kg 970 kg
&,_ ST S g ime stone o” 507 1107
| ih%hi% 5. Lo Lgrifgigmiie L Limestone | 07 s0” 07
&:l%’)’lf\/‘f;\/\ C-gas 8m3 7m? 6m?
(2) B4 B Power 22kWh 19kWh 20kWh
, e . Labor 0*4 h 0°3 h 03 h
ﬁEﬁmmiOTL@®%$iﬁﬁTbTbé -  Maintenance| 0°05h 0°04h 0°03h
DT &2 D RT A KEEE IO BIRT DR B v i e
SEITHEL T, XD XL BHEINTVWDH 2 ERBL TV, (4) WFICRTDHEIKEEFESE 100% FEROEE, B
(3) B O OEAEEMIES 2R EEEL L. £ ORDI
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Influence of the Reducing Conditions on the Chemical
Composition of Pig Iron.

BR™ - |\ B feREE—pp

7 (Studies on the electric pig iron smelting of iron sand—1I)

Akira Murakami, Kiyoshi Takai and Yuichiro Sato.

Synopsis:

The fundamental stundies on the reducing smelting of iron ore and iron sand were resear-

ched by many authors.

However in these researches, ores of solid state were reduced with

reducing agent of gaseous state, it seemed to be not yet reported in details on the reducing

smelting in molten state of these.

The authors reduced ore and flux in molten state and studied on influence of the reducing -

conditions on the chemical composition of pig iron.

When iron ore and iron sand were redu-

ced in various reducing conditions, the results were summarized as follows:

1) With increase of reducing temperature, Si, Mn and Ti content of pig iron were incre-
ased, S content decreased and P and V content did not change.

2) With increase of slag basicity (2 2 Ca0/% £Si0,), Si and S content of pig iron were
decreased, Mn content was increased, Ti content was increased gradually and V content did

not change.

3) With increase of X TiO; content in slag, Si, Mn and S content of pig iron was déecreased
gradually and Ti content was increased to the constant value on the same conditions but did

not increase more than its value.

4) When the reduction of iron sand in comparison with iron ore at the same conditions,
in general, the one obtains high C and low Si content of pig iron and the other obtains low

C and high Si content of pig iron.

5) Constituent range indicates the lowest melting temperature (1260°~1310°C) of TiO;
containing slag exists between X TiO; content in slag—20~252; and slag basicity % 3 CaQ/

% 3 Si0s=0*7~0"8.
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