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Reduction of Iron Ore by Coke-Oven-Gas.

(Study in pilot plant of fluidizing reduction furnace—1I)

. Synops1s

Yoshikazu YAMAMICHI

Efforts have been made for some years to construct a semi- pilot plant for iron ore reduction
by fluidizing technique 'in Dowa Mining Industry Company. This paper deals with the
fundamental consideration of iron ore reduction by coke- -oven gas.

The results obtained are as follows.

(1) Theoretical and actual reducing of coke-oven gas is calculated from the view point .

of equilibrium.

(2) Rate cons'tant is’ obtained experimentally which consists of gas film coeﬂﬁcient diffu-
sion coefficient and surface reaction coefficient.

that almost theoretical consumptlon of the gas should be achieved in batch operation of a

fluidizing roaster.

By using this rate constant it. is expected

(3) From an experiment with the fluidizing roaster (100mm diam. ), it was concluded that

aggrecration of ‘particles occurred in the roaster.
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Table 1. Chamical cbrriposition of various ferrous materials.

Component Fe S Cu Zn Ca0 MgO | ALO; | SiO: P As
Residues 46°29 131 1°12 3°04 0°30 — : 5+70 0*03 0°20
Pyrite cinder 60°25 1°40 0*16 0°29 0°58 041 0°95 6°72 0°02 0°02
Magnetite ore 67°49 020 0°02 tr — — — 2+74 0°*005 tr

Table 2. Screen analysis of different ferrous materials.
Mesh: 60 | +100 | +150 | +200 | +325 | —325 . , ~
: — FHTEREF O LT VIR ne &L, &
Residues 0 4°5 4°0 19°3 560 16°2 N ' — > N
Pyrite cinder| 25°0 | 18°0 | 18'0 | 12°0 | 20°0 7°0 ﬁx&%%%”%mﬁé&o%Qgﬁﬁ
TCDOMRYET & U IR VE & DR D#ksy & Bk ITETT o L B )
L, ﬂﬁ%‘:kﬁ""%@%@w L, (ﬂﬁ%ﬂ‘iﬁmﬁ@lﬁlﬁﬁﬂ& KZﬁ(nHzO/nHz) .......................’..’..............(7)
THHNTH O, Ks= (nco/ncm,) (12m,/Mag) P2 eveernereeeeneenann(8)
(i), BmRIESK %%%®m@%%ﬁCuU®@% g =N+, + 1,0+ R0+ NC0, iy o (9)

%EHT 505, WAPRAEIC X D Cu0'1% BEICK
5. Elc S% PEVBMERRITT TIIIMBERC R R S
%. BV TIE 35 mesh DIFOSERER & L
7z ‘
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@mﬁxabrnmﬁzbﬁXKﬁwwéﬁ%bt
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. &%. Table 3 L& H X DIFERSL % 508 L.

CH A DETLFMMRE KD B IIEDED 3 REEE
g S0,

FIOFERERBZDORME TR ORI 2 L 5 &

CIBs n8H4 +n80+”802=”CH4+ﬂc0+nc02 (10)
HIRX 2‘1"8}14 +n320+n§’;z =2ncu, +7u,0+#m,(11)
NL}R‘BE ngzan2 .................. (12)

(6)~(12) 7 ORICKEIL L LT g, nc0s 1c0;5 Mitys
1,00 MCH; M, @D 7 EEH B HDT SO FBRD
FRIEBL LR TES. ZOX5IELT 100 ELDCH
2R LT DR s X CERERITAESE Table 4
DE>TRDBNS.

Lo LR 5 &<, CHRATREETLT HIRD
ERREIC VTR CH RO CHy 1113 & A SBITIC
BT DI CESERINCHE ST IO, LansDT
ERETRETOERIIE K, & K OB EETUT X

?ﬁ:gkffgg gFﬁmﬁ?“f? V. C OB D CH R LR T T 5 EI AR
€ 2= 1e 2 2= Hzo Hy *** 2 . . e
BTHhs. CHarho CH: 22k T CO+2H, &7
FeO+CH;=Fe+CO+2H, K= T AR ,4 % :
(Pco) (PHZ)Z/PCH4--~(3) Table 3. Composition of reducing gas (%).
A 4 Z . -
#77 @%ﬁ%@%&m()ﬁ@%%&éé Oy 0, CnHm
o o) -
PCH4+PH2+PHZO+PCO +P '—latm C"‘gas 3% . » 0 3.8 X
(4) B-gas 11°2 0] 0
ikﬁ@%mﬁ@%ﬁZ&%®%E@®»ﬁ@%%# ===
CcO CH, H. N,
»5. \
' }%m{¥PHf#PHﬂrFPco+f%mf%PN2'Paﬁn C-gas 87 26° 1 544 34
B-gas 28*3 1°0 18 57°7
~(5)
Table 4. Equilibrium of reduction by C-gas and theoretical reducing ability.
7co 7Co, . H, 71,0 Theoretical reducing ability
800°C 27*2mol 15°0 66°5 46°5 87*8 mol/C-gas-100 mol
900°C 28°9 133 63°0. 515 91°1
1000°C 29°5 12°7 590 55*5 94°5
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(3°3CO+3°8CHs+26° 1CH4+8'7CQ+54H2

+3°4Ny+0°7H:0 (C-H2R)

! 4+15°204+60°8N2 (2= &)
=112°8Hp+45°7CO+64° 2Ny +0° 7HO

l et (13) (ZERH R)

Table 5 iz CH % L ZHAH X OEMRTTAEN &7 L7z

Table 5. Actual reducing ability.

| s00°C | e00°c | 700°C | g00°C | s00°C

C-gas | 0°142| 0-187 | 0°207 | 0°226 | 0°244

Crg:sked 0°219 | 0°258 | 0°270 | 0°289 | 0°29
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Fig. 1. Reaction proceeding state of CO
reduction to pyrite cinder.

Table 6. Reaction rate of iron ore.

800°C 850°C 900°C
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thermobalance owing to C-gas reduction.
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