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Fig. 1  Relationship between Gibbs free energy and

temperature of reactions (1)—(5)
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Fig. 3 Effect of temperature on mass loss of Fe,03;-Na,CO;-C
system during reduction (10 ‘C/min): 1—n(Fe,03):n(C)=1:3;
2 —n(Nay,O-Fe,05):n(C)=1:3; 3 —n(Fe,03):n(NayCOs):n(C)=
1:1:3; 4—n(Fe,05):n(Na,COs)=1:1
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Fig. 4 Relationship between metallization rate and reduction
duration of Fe,O; at 900 ‘C: 1—n(Fe,03):n(C)=1:3; 2—
n(Na,O-Fe,03):n(C)=1:3; 3—n(Fe,05):n(Na,CO3):n(C)= 1:1:3;
4—n(Fe,03):n(Na,CO3): n(C)=1:0.5:3

32 Na,OFe,0; EEHREATYEREIIEDR
e



1132 FP A (<R AR

2016 45 A

TRVRIARE )RR RS R 28 7 BT HE A 1 s v
&, BRE RIS 25%0L b, EEIRAE T AR A
BRIREEIS A . BRIRPEA A PR IR DI b A
IR S R WU, G B R AR A M AR
E, TR SR A B . PRI, BIFSTIRAR IR
PrAE Y B R P R T VAR R B A R . A
I, MgO-Fe,05 Fl MgO(Cr,05)o.5(Fe;053)o.s BL A AN
LEA BB R AN Sk SRR, AT IR b, HLAEHEC LG
s AR Hh 2t & 5 Fs

100 0=

951

901

851

801

Residue mass fraction/%

51

70 1 1 11 1 1
400 500 600 700 800 900 1000
Roasting temperature/C

5 MgOFe,03(MgO(Cr,03)o 5(Fe;03).5)-Na,CO5-C 14 %
I i B AR 1 46(10 "C/min)

Fig. 5 Mass loss of MgO-Fe,03(MgO(Cr,03)5(Fe;03)05)-
Na,CO;-C system during reducting (10 ‘C/min): 1 —
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Fig. 6 Effect of reduction duration on metallization ratio of
MgO-Fe,05(MgO(Cr,03)0.5(Fe203)0.5)-Nay,CO5-C  system: 1—
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Effect of sodium ferrite (IIT) on iron grain formation in
carbothermal reduction of iron minerals

LI Xiao-bin" %, WANG Yi-lin"?, ZHOU Qiu-sheng" %, PENG Zhi-hong"?, LIU Gui-hua"?, QI Tian-gui"?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. National Engineering Laboratory for Efficient Utilization of Refractory Non-ferrous Metals Resources,

Central South University, Changsha 410083, China)

Abstract: The effects of Na,O-Fe,03 in the Fe,0;/MgFe,04-Na,COs5-C were identified by thermodynamic calculation,
kinetic research and microscopic morphology analyses of reduction products. The results show that Na,O-Fe,O; readily
reduced by carbon is rapidly formed by the reaction of Fe,03 (or MgFe,0,4) and Na,COs, resulting in the decrease of the
initial reduction reaction temperature of Fe,O3/MgFe,04-Na,COs-C system and the acceleration of the reduction reaction.
Na,O-Fe,05 can also promotes the growth of iron grains during the reduction process, and thus is in favor of the magnetic
separation of the reduction products.

Key words: metallurgical residues; sodium carbonate; reduction roasting; sodium ferrite (III)
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