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Fig. 1. Influence of the produce, 7co and the
oxygen temperature (t) on the carbon
consumption of the typical blast furnace.
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Fig. 2. Influence of the produce, and the
oxygen temperature (t) on the degree
of .indirect reduction in the typical
blast furnace.
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A Study of the Reduction in Nada-

hama No. 1 Blast Furnace.

(Studies on the factor effective to coke ratio

of a blast furnace— 1) ‘ »

Hideo Sugisawa, Eiichi Matsuo
and. Seiichi Kojima
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(Om—0°0009((Vyme) + E}/(1+75co) (1)
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Heat balance (Unit: kcal/t pig)

iEZFL 7=

Table | DAZ=HBE BTV IZELTE &&b
=700°C, 800°C, 900°C DEIBEITOVTH & DD
BRATH 5. b Cic s L/ NKFILEBERE °C %
L7,
Cr0=

111°94-+ 14960y +0°311L+0°000311(S— £ (M))
14+ 1*995%¢0

C s00=
10690+ 1°4620M+0°298L 4+0°000298(S — f(M))

141°94.9co
C a00="
102°10+1°4270M+0"281L 4-0°000281(S— f (.m)

1+1°9029co A
. (2)
(2)RVE 1 BO(3)RUABY L, EARS, 7co, S
WD TCERELFAF AR ERZERIRESIZL D
L%,
III. BEF1BFTOER
(2)RNEEEE | MFOEHBELZHAVTEKET S
REFN 34 4 10 B~35 42 A DEARARX
Fe; 03 & LT®» Fe 555 kg / t pig
Fe;30, #  Fe 312 #
FeO #  Fe 27

Table 1.
Terms General method. Condition applied .
i Carbon burned to CO 2,430V (0°225—0°00028 x ) 531°101V
Reduction of Fe by CO ‘ )
- (f(M): Reduction heat of all (M) X (1—8)(V9m,)/(9,000 Onm) ¢ £(M) X (1 —0°00621V)/Onm
8 Fe byCO) x
- Heat in dry blast [
5 (t: temperature °C) . <97 tC
- (Cp,: Specific heat of dry air V(1-0°00124 £ )tCp, ! 0+97148VCr, .
E at t°C (kcal/Nm3°C) |
' Heat in moisture '
(Cp,:Specific heat of Water} xVtCp,/1,000 0°023VtCp,
at t°C(kcal/kg°C)
Direct reduction of Si, Mn, P {(53i§";s)i:{01$1’27° Mn%+ 3,600 . 37, 586
(/]
. 3,200{3{OM—0"009) (Vyu,) /4 — 3,200{3(0On—0+00621 V)
Solution loss { Crcol — Crco)
3 Reduction of Fe by H, ’
- (f(H) :Reduction heat of all f(H) X8 x Vyu,/ (9,000 Oum) 0°00621 f(H)V/Om
g c Fe by Ha)
alcination of lime stone
g (L: CO, (kg/t) from L. s.)} 1,000 L. 1,000 L
o Carried out by pig iron ) 300% 1,000 300, 000
Decomposition of moisture “‘} 2, 350X 0*00067 x V 36,2135
Carried out by slag, moxsture} S S
in top gas others
BEfkd Si=0'40%, Mn=0"80%, P =0°180% %8\ Metalic & LC® Fe 45 kg /tpig

T, Om=2363kg tpig L7 h, {#FFF HXKFAEIX 80
kg/tpig C, L=35kg/tpig ThH5. EELSIZH
UCH | ICHE U TN L, RS | P O R Tralk
DEREBLL—EL TE LI T 5.

FIA A Ak DB 12x 10* kecal/ t pig

Y DREE D B 16 X10* kcal/ t pig

WHIK, FEEZOfOBRER 2X10° kecal/mn

L7ci2CHiIgkEEW t/day & HE SEWORHT

Fbl, IhboFiEz (2)RICANKRE X 7.

C 0= (743"60-+8,708/W)/{1+1°995%co)"
Cmo=(722‘52+8;344/W)/(1+l‘9477}co) (3)
C\gou;(700‘17+7,868/W)/(l+1'9027]co)
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EERE i Eo—E X U THBENREE2TL 5.
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Table 2. The size distribufcfon in charging material and operation results
of Nadahama No. | blast furnace
T . Month 19359 4 JT 5 6 ' 7 ! 8 i 9 J 10 1 12 19160
é6mm > 77 6°0 4+0 50 6°2 61 102 60 ’ 6J 46 4-8
The size 6—10. 4+5 39 4-3 53 66 747 83 8+7 6°51 94| 116
distribution }10—2g 529 507 | 54°5 486 52+0 54+1 5'1'2 680 731 ’ 818 79°9
in charging |25—50 34+9 394 t 37+2 411 352 303 30°3 173 158 1 4+3 37
iron-ore 50mm < 0] o : O 0 0 0 0 o] o : 0 0
Mean 22°94 24-14; 23°95 24.49] 23°0l] 2163} 20°97| 19°5 20°43; 18°57| 18°53
The screen {Upper 55mm 44mm 44mm -35mm 30mm
size ‘(Lower 8Smm| . 8mm 10mm 10mm 10mm
Sinter in.ore burden?, 59°+9 51°*3 46°9 434 4949 506 525 | 53°1 53°5 | 54-5. 55+0
yco (%) : 36°7 38*3 | 41*5 42+2 43*0 43°3 432 436 44-0 429 42+ 1
Gas product m3/mn 1162 1193 1178 1252 1264 1293 1304 1367 1399 1408 1448
Coke ratio kg /t pig 635 624 601 590 572 ' 564 564 560 548 549 543
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Fig. 1. Relation between 7co, anount of pig
production, blast temperature (t) and
coke ratio with the Nadahama No.!
blast furnace. '
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