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Analysis on reaction dynamics model of pellets

WU Chengbo . ZHANG Jiangbin , WU Qianjiang » YUE Lin
(College of Materials Science and Engineering, Chongqing University, Chongqing 400044, P.R.China)

Abstract: Through analyzing the reaction rate model of CO and H, in the process of reducing pellets and
based on experiments, the changes of resistance and reaction rate with the increase of temperature and
reducibility is concluded respectively. Reaction rate model of gas mixture is concluded based on the two
kinds of model. The proportion of internal diffusion resistance increases with the increase of temperature
and reduction degree when pellets are reduced by carbon monoxide. Internal diffusion belongs to the rate
control link when pellets are reduced by hydrogen. The reaction rate increases with temperature increasing
while it decreases with carbon monoxide content increasing in the process of gas mixture reducing pellets
when temperature is below 500 C. It will increase with the increase of the carbon monoxide concentration
while temperature is over 500 ‘C. Theoretical calculation value of gas mixture is consistent with the
experimental results.
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Table 1 Chemical compositions and content of the pellets
53 TFe Fe,O, FeO SiO, CaO ALO; MgO  MnO p S TiO, HAthy At

L 1] 66.67  94.48  0.485  2.267  1.267  0.475 0.178  0.297 0.031  0.021  0.317  0.178 100

2 KRBT ZERZNAFEDH

2.1 COREKHAF BB AEDH
CO i JF 4 E ALY A2 I W AN T
(1/3)Fe,0, + CO =(2/3)Fe+ CO,,
CO IS JEBRA W A7 1938 5 L $5F 1 a9 A 2 E Y smol/ (L« min) ,
B ndig "N « 273P'(x — 27 )/22.41
R_1+o.odp[<1 fo—1] 1 K D

k¢ D. Ta- 0%k K1

Hor 1/ ke SR A AR A SN B0 7 5 43 B v 55 300 g i i 5k R A PN OB g 5 A N 1 AR =00k A G AR A
AL 2= SO B 75 D, ik AR CO NI HUR B m® /b PORIR N E T B P'=1.0X10° Pas & A i 5 S
3 5 R B m/ b d, BRI A0RLEE S BCF- 24 11 mm o Dy 3R AT 43 T AR 28 500, 2R R IR 356 30 18 35K,
LN Ry B 5 BUR N ER AW A AN B0 BN =779 52750 ORI K ke R FBEAL R E m/h; £ R BRIA
WIBIESE, fo=Cno—m,) /mosmom, 53 5] R BN HT AR ¢ B 2Bk A D b 5845 A A& o ca ™ 53 3
J R TGRSR fr i CO 8 i B 8 o =12 :1/(1+K)o

D), KAy a4 0 T 5 o7 - A i 50 i 3 RS I ) AT A T B Rk AR AR Ak K 26 s S A v kAR
AR,

t <575 C it
f. < 0.111,K =exp(4.91 + 6 235/¢) ,Fe,0, — Fe, O, , (2)
f.>0.111,K =exp(— 0.762 5 +543.3/1) ,Fe,O, — Fe; (3)
t > 575 C B}
f. < 0.111,K =exp(4.91 +6 235/¢) ,Fe,0, — Fe, 0, , (4
0.111 < £, < 0.333,K =exp(2.13 — 2 050/1) ,Fe, 0, — FeO, (5)

f.>0.333,K =exp(— 2.642 4+ 2 164/1) ,FeO — Fe, (6)
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k =347exp(— 3 460/t), D]
Sh =2.0+0.55(Re)"*(Sc)'?, (8)
D, =De,&, 9

—3 1.75
SGETTRT oY s s o
Py +vi)’ My My

KD H CO 5 CO, ZHMMEY BRI, m*/hs My My RSN 5 F i1, g/molse, ik A <AL
e, =0.5310.47¢, 56, WREITH A AL & IR SR A I 2K B ,£=0.238¢,+0.04(0.15<Ce ,<<0.5) 5
va~vs NP IY BRFEL cm® /mol , A 57 F W SCk[19 ],

HRAE (1D - (10D, AT B[R] 8 7 B2 S HUBH I P4 8 RH 7 B Ak 27 s BH g I ik B 1 22 £k, an 141 2
IR .
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Fig.2 Resistance changes with CO reducing Fig.3 Reduction rate changes with CO reducing
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k' D', (1— Ok K +1
/\Eij’
¢t < 575 C 1}
k=102.78texp(— 1 792.16/1) . (12)

K =exp(8.883 —2 025.48/1) . (13
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t > 575 C W}

k =82.50texp(— 1 840.27/t), 149

K =exp(1.083 7—415.18/1), (15
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Fig.4 Resistance changes with H, reducing
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Fig.5 Reduction rate changes with H, reducing
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Fig.6 Resistance changes with different H, /CO reducing
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Table 2 Comparation of the results between calculation and experiment

¢(COY=T0% .o(H,)=30% ¢(COY=50% . (H,)=50%
J W #F /(mol « L™ « min™ ") JWHF/(mol « L' « min™ ")
e/ C = WE/ C WEE/%
S H M E wE/ N S MR A B2/ %
621 20 0.193 0.203 5.18 580 20 0.254 0.237 6.69
683 30 0.218 0.220 0.91 630 30 0.257 0.248 3.50
725 40 0.233 0.235 0.86 669 40 0.256 0.255 0.39
800 50 0.232 0.238 2.58 722 50 0.243 0.253 4.11
830 60 0.228 0.221 3.07 775 60 0.233 0.258 10.73
860 70 0.205 0.205 0 810 70 0.215 0.235 9.30
878 80 0.167 0.170 1.79 872 80 0.187 0.214 14.4
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