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Reduction Mechanism of Chromite Ore during Smelting Dropping
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LI Yi-wei,

Abstract: The structure change of chromite during smelting dropping of crude stainless steel was studied
by means of optical micrograph analysis, scanning electron microscope (SEM) and energy dispersive X-
ray analysis (EDAX). The smelting reduction mechanism of chromite was primarily discussed. The re-
sults show that the process of reduction occurs in two stages. At the first stage, the chromite ore is re-
duced indirectly with CO, which can be described well by the unreacted core model. The second stage is
involved in the dissolution of chromite ore into the slag, and the direct smelting reduction is initiated by
solid carbon.
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Table 1 Chemical composition of raw materials %
EH Cr, O TFe FeO SO, ALO, CaQ MgO P S Cr/Fe
WMAFFEHEY  37.36  13.52 13.36 10.21 14.06 0.006 0.011 1.89
MWRKT 56.25 1.25 16.25 (.80 0.50 0.28 0.02 0.25
AKAa =98 H,0=1.2
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Fig.1 Schematic of experimental device
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Fig.2 Optical micrographs of chromite samples
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Fig.3 SEM micrographs of chromite samples
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Table 2 EDAX results of samples %

HE HomeE Mg Al Si Ca Cr Fe A

1 4.36 3.00 15.93 5.44 5.77 65.50 100

2 8.92 7.02 44.59 22.03 12.72 4.72 100

3 3.74 1.67 2.47 0.39 14.79 76.94 100

B 3(a) 4 8.18 5.42 3.29 0.63 48 .82 33.66 100

5 7.30 5.34 2.94 0.43 48.78 35.21 100

6 9.28 7.39 4.37 1.54 51.24 26.18 100

7 8.74 7.02 44.52 22.89 11.50 5.33 100

1 0.65 0.73 1.33 0.64 76.70 19.95 100

2 0.58 0.52 1.11 0.62 69.10 28.07 100

3 8.57 11.11 41.57 32.96 3.60 2.19 100

4 10.38 9.38 2.10 0.43 57.84 19.87 100

B 3(b) 5 7.96 9.58 1.97 0.35 55.30 24.84 100

) 6 8.84 7.50 2.09 0.49 61.82 19.26 100

7 8.10 8.18 1.53 0.68 54,72 26.79 100

8 11.94 8.76 5.03 3.26 66.33 8.68 100

9 11.62 9.09 2.02 0.83 55.11 21.33 100

10 10.44 8.27 39.64 30.38 9.83 1.44 100
M Kekkonen' " iA ¥, B 58 29 Z R @ B -E K K CO, RikY £ 54 & 4 Boudouard X

MEBREN CORKFITH, BR. HTFREAT L, 0.

CO 5 N, MIREGSME U BE M (2) &4 5 CO ik, CO, + C=2CO (4)
H R A& A0 R, BR . H G Niayesh™ IF3E T 45460 MU B B A58 B 4
Cr,O; +3CO=2Cr + 3CO, (3) FEEETFMEERMN , BEFEZ COKKTEE, ¥ T
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Table 3 EDAX of metal in dropping substance of experiment No.2 %

S i g Mg Al Si Ca Cr Fe A
Mi-1 =12 0.64 0.63 0.71 0.17 2.77 95.08 100
Mi1-2 = 0.51 0.39 0.40 0.20 3.75 94.75 100
M2-1 o 0.44 0.22 0.34 0.12 2.21 96.67 100
M2.2 = 0.83 0.74 0.76 0.31 2.89 94.47 100
M3-1 =3 0.32 0.40 0.36 0.03 4.06 94.83 100
M3-2 = 0.26 0.17 0.30 0.13 1.53 97.60 100
M4 F 4R 0.12 0.29 0.20 0.09 1.65 97.65 100
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Table 1 Data of calculation and measurement for surface roughness
LEEE/(m-min~') 220 220 150 150 200 50 150 300 200
BHEE/(m-s™!) 19 22 21 18 14 15 22 24 24
B4R B /m 50 50 80 100 100 80 100 130 130
SRS 0.74 0.62 0.47 0.30 0.57 0.44 0.37 0.23 0.24
IR E 0.67 0.59 0.39 0.38 0.51 0.40 0.32 0.29 0.26
PRI ENERHR LT RERERREAMAKEE AR
4 % &
piv O
M BEEEFRS REHAREER W EE ., P

W HE R AORLEE UK, 4R m HURE B B
(2) R ZLAC W AF o B 1 e i 3oF 3R T AL 2 P9 B

m) b T 6 AL F KAF D BE W At/ o
GYRBRS B Ey T REEREE A

B, tEEREXNGEREAY S, EHETIENR

o, T ¥, X8 YHWRIAVNAKERSEREW
[J]. $8%,2000,35(7):53-56.

FHANE. MAEASH (M. HiM - #7ITKFE AR ,1991.

£ 14. MATLABS 3 AR IM]. Jb&: Sz T iR,
2000.

(E#EE 8 W)
4 £ #

(BETFRBTEBEH EHENRTY
IR R B L el MR o

Q)EHPEEREUE P P E RIS BT 2K
PIANE B B R BT @it CO Tk & A& | #ik
FoHRERERBERRXBEMMIER, EHSH%T
WA T, 5 BB R

(3)CO AT B 7 B8 TR FF & R R BB
B, Cr,0, K1 H 5 B AR BR i  48 K £ 8
JR T ¥ Bt A IR A o

BEIR:

[1] Kekkonen M, Xiao Yan-ping, Holappa L. Kinetics Study on

[2]
[3]

[4]

[5]

Solid State Reduction of Chromite Pellets [A]. Tuset ] Kr,
Tveit H, eds. INFACON 7 {C]. Norway: Norweigian Fer-
roalloy Research Organization (FFF) SINTEF Materials Tech-
nology,1995.351-360.

Niayesh M J. B &F BEERI]. ZKEE,1994,(3):49-55.
Katayama H G, Tokuda M. Effect of Gases on the Reduction of
Chromium Ore Pellet Containing Carbonaceous Material [ 1], Ter
su to Hagane,1985,71(14):1607-1614.

Neuschutz D, Janben P, Friedrich G, et al. Effect of Flux Addit-
ions on the Kinetics of Chromite Ore Reduction with Carbon [A].
Tuset ] Kr, Tveit H, eds. INFACON 7 [C}. Norway: Nor-
weigian Ferroalloy Research Organization (FFF) SINTEF Ma-
terials Technology,1995.371-381.

Weber P, Eric R H. The Reduction Mechanism of Chromite in
the Presence of a Silica Flux {J]. Metallurgical Transactions,
1993,24B(6) :987-995.



http://www.cqvip.com

