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Table 1.

Relation between d1rect reductlon rate and consumed carbon and top gas
ratio (CO/COz) at the case that indrect

reduction takes place in equilibrium.

CO volume

. CO volume
Direct reduct- . Consumed by direct __lrequired for| 9P 8as
ion rate Reaction carbo? reduction |00z volumej - direct rate
: (g/g pig) (1) A reduction |(CO/CO,)
o ?ig(_act geduction b [0°3080] 0°5746 0 ‘
P ‘ ndirec
100%D.R : reduction {
Sum. 0°3530 05746 .0
Direct reduction | b[o-2772] 0°5172 )
90%D.R | Inditect {Fean%Feanx 00875
Sum. 0°3222 0°5172 0°0575 0 72997
‘ Direct reduction b [0°2464] 0°4597
802%D.R Indirect {FegO.;eFegO‘;x - 0°0511
: reduction \Fe:03—Fe;04 0r0639 :
Sum. 0°2914 0°4597 0°1150 .0 2°998
Direct reduction b [0°2157] 0°4023 -
: Wmax—>Wx . 0°0345 ‘
70%D.R | Indirect Jpe 6 Wines 0-0741 :
; Fes03—»Fes04 0°0639 o
Sum. 02607 04023 01725 . 0 . 1332
Diréct reduction b [0°1848] 0°3448 '
' :  (Wmin—FeOx 0°0494
60%D.R | iggggsgn Wnax—Wmin 0-0448
. : FesO3—>Winax . 0*1380
Sum. - - 0°2298 0°3448 0°2322 . 0 0*486
. ! Direct reduction : 0°1540 0°2873
50%D.R Indirect {WmmeFer 0°0743 0°1047
reductlon FeoO3—Wmin b [0°2283] : 0°1827 (0°0743)
ke~ Sum, . 0°2733 0°4258 10°2874 071385 0°481 : ~,
‘ , Dlr(j;ct reduction 0°1232 0°2299 '
40%D.R Indlrec_t {Wmin—>Fer 0:2305 ‘ . 0°1622 .
reduction |Fe:O3—>Wmin b [0°3537] 0°1827 " - | (0°2305) ,
- Sum. o 0*3987 0*6599 03449 0°4300 0°963
: Direct reduction 0°0924 01724 _ ~
309%D.B Indirect {Wmln—»Fer 0°3864 0°2197
) reduction |Fe;O3—>Wmin b [0°4788] 0+1827 - (0°3864) -
Sum. . 0°5238 0°8932 . 0°4024 0°7208 1+219
Direct reduction , 0°0616 . 0°1149
‘ : reduction \FesO3—>Wmnin b [0°0641] 0°1827 (0*5425) ;
v Sum. 0°6491 1*1269 0°4599 © 10120 12450 ‘ i
: Direct reduction  0°0308 0°0575 ‘ '
109D 'R : Indirec_t {Wmin—eFer 0°6986 ' 0°3347 ) “
n reduction \Fe:O3—>Wnin b [0°7294] : 0°1827 (0°6986)
Sum. 0°7744 13.607 0°*5174 (13032 1°630
Direct reduction 0 0 ' v
0%D.R Indirect {Wmin—»Fe R 0°3922 :
) reduction {|Fe;03—Wmin b [0°8543] 0°+1827 (0°8543) : v
Sum. 0°8993 1°5943 0°5746 15943 12773

Note; The values in b[ ] show the carbon quantity consumed in mass balanced in the equilibrium.
In the first column, summation (sum.) represent the total carbon quantity acted for

reducing reagent and absorbed into pig iron, in the second one, the total CO quantity.
generated from the carbon in b[ ], and in the fourth one, the CO gas to be supplied to
the indirect reduction (I. R.), which is the difference of CO for I. R. and that generated
from direct reduction (D. R.). The values in ( ) are the carbon amount in CO to be
supplied for I. R.. The term of subscript x represents the medium composition in phase
diagram of Fe-O system, i. e, Fe;Osx in Fe;03-FesO4 Wi (wiistite) in wiistite phase,
Wnax (wiistite with max1mum 0), Wnin (wistite with minimum O) and ‘FeOx in Wmm
(or stmchxometmc FeO)- -Fe.
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