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Reaction Rates of Oxidized Iron-Scrap Briquette with Pulverized Coke in Nitrogen Atmosphere

Xinghe Zuanc, Reijivo Taxkanasur and Jun—ichiro Y acr

Synopsis

: Reaction rates for the reduction of iron oxide, the gasification of coke and the thermal decomposition of the binder in

oxidized iron-scrap briquettes containing pulverized coke were measured under the conditions of elevating and fixed
temperatures in the nitrogen atmosphere. The reaction rates were obtained by examining the various factors affecting

the reaction mechanisms.

The weight change of the briquette calculated by the rate equations agreed well with

experimental values. The rate equations can therefore be applied to the mathematical simulation model of a cupola
process to which oxidized iron-scrap is charged as a burden material.
Key words : ironmaking ; reduction ; gasification ; coke ; briquette ; cupola furnace ; iron scrap ; reduced iron ; reaction kinetics.
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Table 1. Chemical composition of the briquette
used (mass%).

T.Fe M.Fe Fe?* Fedt 0 C C/0
B1 70.0 17.1 43.5 9.4 16.4 7.4 0.60
B2 67.0 17.7 42.3 7.0 151 11.2 0.99
B3 55.9 11.8 33.6 10.5 14.1 20.3 1.92

1) 0=0.222Fe0+0. 429(TFe—MFe—0. 778Fe0)
2) C/O : molar ratio of carbon and oxygen
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Fig. 1. Experimental apparatus for the reaction of
single briquette.
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Fig. 2. Weight change and reaction rate in heating-
up condition.
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Table 2. Experimental conditions for decomposi-
tion and reduction.
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Fig. 3. Weight change of a briquette during thermal
decomposition.
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Fig. 4. Weight change of a briquette during reduc-
tion.
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Fig. 6. Effect of C/O ratio on reaction rates of

oxidized iron and coke in the briquette.
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Fig. 8. Effect of temperature on the gasification
rate of coke in the briquette.

ERFEAT B0 2 RMNEREE 7Y 7 v b ORIS#EE

Fig 1012 ORI k1% O RO 1 E B OB R A1 %
RT . 2 2DNOBAFPIC L Tk, Fig. 9 DRk b #¥
DHHLDZE 55 (@FER) DH AL (FE) LIREDBRIIFig.11i
RS REMERERE L5, 2 OEMBOLEIZRIGH O
R, F#HERISEFOROEHIEHTH 5, 7Y 7 » + B2
CRL T YRR FETHREERZRD 2, 2ho D
Reibtwab(5)—(71)RTEE S,

ST C/0=0.60
- j
- M
= - ]
£-20 © 1495
v 1446
25} o 438
o 1349
-3.0F o 1310
*  1272K
-35 " X A ——— ) . L
0 1 4 5

2 3
Time (ks)

Fig. 9. Relation between In{1-7c) and time.

T(K)
1500 1400 1300
g C/O=0.60 p

In key=4.49-138000/RT

2
z -8 )
xc) \\\\\\
s | T
5 \\\\\ -~
e )
T~..__©
In kcp=1.29-116000/RT \\\\\1
-10 .
6.5 8

7 75
1/ T x10°(1/K)

Fig. 10. Temperature dependence of reaction rate
constant for gasification of coke.

0.0 T | T
In(1-5)=6.91-0.00568 T

-05} .
)
T 10t 1
=4

-15} :

C/0=0.60
-2.0 : - T -
1200 1300 1400 1500 1600
Temp. (K)

Fig. 11. Relation between In(1-f¢) and tempera-
ture.

1047 W



M 1048  $% & $BVol. 81 (1995)No.! |

ln(l‘ﬁ:):’kczt (fcgfé)

In(1— ) =— keat+(1~ 42 Yin(1=£2) (fe>2)

| oo

Bl @ kci=89.12exp (—138x103/RT)
kc2=3.633exp (—116 X 103/ RT)
In(1—7%=6.91—0.00568 T

B2 . k=27 .94exp (—123 X103/ RT)
kcz=0.2144exp (6.8 X102/ RT)
In(1—f¥ =8.18—0.00675T

SRV DO BRI PSR- H 2D T2 — 2 2D A4L
LA AXA FOCO-COHF R L 2 BTTILD MY A
SHEC D 6, SER LY OBITRK I AR TELE 5,

_16 wW¢

Jo= 12 Wo: (1+77c02)fc

42 NAT—DRPRRICEE

WA VE—OBYRBERIR(9)TRELZIDELI,
Fig. 3 io/R L ICEREDFT—2 Z A, KIE# T LTE
BHEALL 2 CESY 2 R TEG R UC R E B 2 PUE L
1o 7 v = v ARRSEEERORERFERRQ0) TE
€3,

ln(l“ﬁ) =—kst

_LZX_IOi) .............................. (10)

kb=159.29xp( 2

4.3 BITRICEEXOR YRS

Kwiza—2 2DH AURISEER(5) —(7) & & U8k
B OEITEDEERD () R2 Hv T, FRXIEHE
BBV ry NOERBLRPHERL, 75y O
FEELL OB #Figl1210R T 2 5 882 6 LR
DFRBFIEHFCTEHEMEEERBEIL (Ao TH Y, Ak
DODRIGEERT Y 7 v N OBILERKEOERFER T HRT
S52Ebroi,

0 — T T T B T v T T
X Calc. Obs.
v = o B1 1310K
5 \ ------- o Bt 1495K |
Y —— e B2 1408K

B2 1318K

Weight change (%)

SITEEAN .
d\‘“\ '\.3\.\‘
P e
-15 | . ® o o s
15 “N L4 ® o —J
e - o ¢
NG
g g g )
—20 - . ' 1 ]
0 1 2 4 5

3
Time (ks)

Fig. 12. Comparison between measured and calcu-
lated weight changes of single briquette.
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