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Reduction Rate of Wustite Pellets with CO-H, Gas Mixtures
Chomgmin CHO, Takayuki MAEDA, Takeaki MURAYAMA and Yoichi ONO
Synopsis:

A mathematical model for the kinetics of reduction of porous wustite pellets with C}‘O’Hg gas mixtures
was developed on the basis of the unreacted-core model. In this model, (1) the water-gas shift reaction with
reduced iron as catalyst was taken into consideration, and (2) the diffusion rates of gases through the gas-
film and the product iron layer were evaluated using the Stefan-Maxwell equations for multi-component gas
diffusion. Porous wustite pellets were reduced with CO-H, gas mixtures(5N]/min) at 900C , and ex-
perimental data obtained were analyzed by the model. The results were as follows:

(1) The effect of the water—gas shift reaction on the reduction kinetics was negligibly small.

(2) Relation between the reduction rate and bulk gas composition showed negative deviation from linear-
ity. It was due to the dominant contribution of diffusional resistances through the product layer to the over-
all reaction rate.

(3) The values of rate parameters in the model varied with bulk gas composition. When bulk gas com-
position was constant, however, the effects of the changes of gas composition within the pellet during reduc-
tion on the values of the parameters were negligibly small, and therefore the values can be treated as con-
stants. .

- Key words: reduction rate; wustite pellet: modelling; gaseous diffusion; multi-component gas; water-gas
shift reaction.
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Fig. 1. Reduction curves for CO-H, reduction of
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Fig. 3. Pore radius distributions of a wustite pel-

let and iron layers reduced by CO, H, or CO-H,
gas at 900°C.

DIRERELEF2 L. AL E, MILER
KEFFH 1um U ETHD, CO, H, DFEHEHTEL
DREL, ENSRBHNOHES TR E AL LTHE
WEEZOLND, O EEETBEHICILBETLIE
an-.

25)AHD Dy QN EHEHLCHELL., 2272
L, 2084, X;, Neo/ N, DHBIZIZENRZR(27),
(28) &AL/,

X,-=(X?+ Xi-)/2 .................................... 27)

Neo/ Ny = ( ticco + g1 ) / ( ey, — 57w ) =+ (28)

3:2:5 BILKIE DAL RIC HE B : kea (A=H,,

CO)

BAbEE R L v b D H RBIT ORI FRUGAEE 7L A8
BHTEZA2OZRHMI ENZ LI2TET, £°C, KX
BT TN OILF LR EEL kea b RN OEHT
H5H. BEHIICAD L PR I HNVITRIEHETL T
T, WP CRABENDF 2K LTV A, RENT LR
RIGEKEF VAR L2o%a1ci, vEEFVe o
e S RO BRASE PRI B Y 3L DD,

kel +1/K*)cc v/ kvaDso* (A=H,, CO) - (29)
TIT, ko 3HEEFVOECEEERTH Y,
Dso® i3 S H N O ARILEUR K TH S, 2T, Dso’
MAERNTEIND LHET A

5>::<;ﬁ—kD;K‘><L+LKA>
(g = II:IIZ;O(,:(O302> .................................... (31)
kvg 37 LA EFTAL® LhBEE T LOLED?) X b
~Ly b OHTUEEIKTFET A5, AR L
e\, F 7, JEECE O WEIAR O X ) ICEAMAEDIGE,
HAHEIC X2 THINEDLLRVWEEZSNLDT,
kCAOC (DmA )1/2 .......................................... (32)
L, 2T, TITEREFERLTH RMABAIE
o7,
kca=kci(Dn" /D)’
(A=H,, CO B=H,0, CO;) srererrrreeneeees (33)
Z 2T, kel kit Hy RUHE CO 2 X B BITOLFIUG
HEEKT, #HH, RO COILED IRy M FRL vy
P OB TEH SN R ICEMBIREKE T VORS
BEOMPEID? £ AL TRD 2. ke, & kcdo O
900°C 12 B 5 B ARH R EIZRDEBY TH 5.
kch,=6.28cm/s, kclo=1.51cm/s




976 B & 8 73 4 (1987) % 8 &

3-3 MRIER
VEDIHICLCEORAHEE NS A —F —%fFH L
THRHT L 72#5 % % Fig. 113789, 7 Fig. 2 124%, &
BRERAD DESNABICE 30,50, 70% BT HETHE
LNV A OBBRERL:. MR XS I25HE
EHEME HBIWR—FK L, EFVRROINT A —
Y —DREENRYBTH O L ELA.

4. E =

4-1 KMHZS T PERIEDORE

KEA A7 MRIn % EHL 2284 (ky=0mol/
srem®-atm?) 12D W C b BN F {72725, Fig. 1 0E
MENTEAE—F L. BEREEE LT, KEFR

e
=
-

i1 I I .
0 02 04 06 08 1.0
X5, (=)
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Fig. 5. Effects of bulk gas composition on diffu-

sion coefficients D,,, for CO-H, reduction of a wus-
tite pellet at 900°C (F=0.5).
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Fig. 9. Effects of bulk gas composition on the re-
sistances for the CO-Hj, reduction of a wustite pel-
let at 900°C (F=0.5).
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