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FeO*Cr,03= FeO+ Cr,0;3 (1)
MgO°*Cr;03= MgO+ Cr03 (2)
FeO*Al,03= FeO+ AL O3 (3)
MgO*ALO3= MgO+ AlLO; (4)

DL At S N bR AE B BE AR SR
FERxAZaTEL. E T W, 35X % &

50
N Reaction (2)
—g 40 Reaction (4)
g 30y Reaction (3)
e
Sl T

-« 201

< Reaction (1)

10 1 I I L T ——

400 500 600 700 800 900 1000
T/K
B 1 BB o if s N AR E Bl RE
BUEEERRAR

Fig. 1 Relation of free energy variation
and temperature in reactions of

chromite decomposition

N ARE H HH RE AR AL B R & F A A ], (HAE
400~ 1000 K HREETEE AN, BLE 4 A RNV E
FruE B AR AAEIA N IEAE . NI %
J&, 1E 400~ 1000K FEEJa P, BEn R
fn AT GRS T BEEAT I i
2.2 SBYHHIBHIRHESEK

TEEEA I R SR (=) EHR,
BRARA W AT W R A3 S

FeO*Cry03(s)+ 4NaOH(I) +

(7/4) 05(g) = 2NaCrO4(1) +

(1/2) Fe;05(s) + 2H,0( g) (5)
Cr203(s)+ 4NaOH (D) + (3/2)0z(g) =
2N a;CrOq4( 1) + 2H,0( g) (6)

MgO*Crs05+ 4NaOH(1)+ (3/2) Oa(g) =

INarCrO4(1) + MgO(s) + 2H,0(g) (7)
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Fig. 2 Relation of free energy variation and
temperature in process of liquid

phase oxidation of chromite
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Fig. 3 Relation of reaction heat and
temperature in process of liquid

phase oxidation of chromite
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Fig. 4 Relation of vapour partial pressure and

oxygen partial pressure in process
of FeO*Cr,03 oxidation
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Fig. 5 Relation of reaction atmosphere and

temperature in process of FeO*Cr,03 oxidation
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FeO*Cry03+ 2Na;COs+ (7/4) 0,=

2Na,CrO4+ (1/2)Fe;05+ 2C0,  (8)

Cr203+ 2Na;COs+ (3/2) 0,=

2Na,CrO4+ 2CO, (9)
MgO'Cr203+ 2Na2CO3+ (3/ 2) 02:
2NaCrOs+ MgO+ 2CO, (10)
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Fig. 6 Relation of free energy variation and
temperature in conventional roasting process

using sodium carbonate
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Fig. 7 Relation of reaction heat and
temperature in conventional roasting

process using sodium carbonate
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Thermodynamic analysis on new reaction system of liquid phase

oxidation of chromite in molten salt

Zheng Shili, Zhang Yi
Institute of Chemical Metallurgy, The Chinese Academy of Sciences,
Beijing 100080, P. R. China

Abstract: Using the thermodynamic calculation software designed by the author, the thermodynamic calculation and
analysis of the new process of liquid phase oxidation of chromite show that the new process holds strong reacting tendency,
high exothermic quantity and wide reaction conditions at low temperature. In comparison with the conventional high-tem-
perature roasting process for present chromate production using sodium carbonate as reaction media, the process of liquid

phase oxidation of chromite in the molten salt of sodium hydroxide is much more advantageous.
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