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1050 C. 101.3 kPa
2.1 H,-H,0 CO-CO, !
FeO F€3 04 F. € 03
AG® J/mol
2Fe + 0, = 2Fe0 AGY= —519100+ 125.07T 843 ~ 1642 K 1
6Fe0 + 0, = 2Fe;0, AG® = - 624313 +250. 14T 843 ~ 1 642K 2
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4Fe;0, + 0, = 6Fe,04 AGY= —498823 +281.31T 843 ~ 1642K 3
1 ~ 3
Kp = 1/Pg, 4
Py, Pa T— K.
AG® = - RTInK, 5
R— R =8.314]/mol K.
1 ~ 5 1 050 C FeO Fe;0,  Fe,04 Py, 1.090 x 10~°
2.609%x10°7  1.0Pa. 1050 °C FeO Fe;0,  Fe,04 P,
1.090x 1072 ~2.609 x 10" 7Pa 2.609x 10~ 7 ~1.0Pa 1.0 ~21 x 10°Pa.
H,-H,0  CO-CO, CO, AG® J/mol
Fe + H,0 = H, + FeO AG’= -15831.83+8.96T 843 ~ 1642K 6
3Fe + H,0 = H, + Fe;0, AGY= -68438.70+71.50T 843 ~ 1642K 7
Fe + CO, = CO + FeO AG®= —17497.34+21.00T 843 ~ 1642K 8
3Fe + CO, = CO + Fe;0, AGY= —35109.53 +41.54T 843 ~ 1642K 9
6 7 8 9
Kp = Py /Py 10
Kp = Peo/Po, 11
Py, Puo Pco Peo,——H, H0 CO CO, Pa.
5 ~ 11 1050 °C FeO  Fe;0, Py /Py Peo/ Peo,
1.4358  0.093 2.5477  0.16. 1 050 °C FeO /
/ 0.093< Py /Puo<1.4358  0.16< Pco/Peo,<2.5477.
2.2
H, 0, H,0 CO CO, N,
FeO
CO AG® J/mol 1
2H, + 0, =2H,0 AG’ = -487608.99 + 107.20T 373 ~2600K 12
2C0 + 0, =2CO0, AGY = —554267.33 +167.12T 298 ~ 2600 K 13
12 13 K,
L, = P%]zo/ Pﬁz x Po, 14
K, = P%oz/ Pty x Py, 15
5 12 ~ 15 1050 °C FeO  Fe;0,
Py/Pyo=1.4538 0.093 Py =1.081x10""Pa 2.578x 107" Pa.
b.  Po/Peo,=2.5477 0.16  Po =1x 10°Pa 2.70x 1077 Pa.
12 13 1050 °C Fe,0;
H,-H,0 CO-CO,
1050 C FeO

H, CO CO,
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FeO Fe3 04 F€203

3
1050 °C 1 x 10° Pa VH20 = 40 mL/min VN2 =250
dm®/h
E1=850mV 2.2%x107° Pa
P(])_IZZSS% PHZ/PHZO
P%z = mHZ/ my, + my, 16
Py = mHz/ my, + Mpo— My, + My 17
my,o M0 = VH20 x 1/18 = 133. 33 mol/h my
my, = Vn, x1.25/28 = 11. 16 mol/h my,
16 17 PH2 =43.76 kPa.
PNZ = mNZ/ mNZ + mHZO - m]_]2 + m]_]2 =7.723 kPa PH20 =1- PN2 - PH2 =48.51 kPa.
P“z/PHzO =0.902 2.7x107° Pa E2 =847
mV CO CO, FeO
4
4.1
1000 °C 2
4.2
AG°
1 ~ 3 12 Fe FeO Fe;0, 1050 C H,0 FeO Fe;0, Fe,0  AG°
—3925]/mol 26203 J/mol 109567 J/mol. 6 FeO 7 2Fe;0,
+ HzO = 3F6203 + H2 FeO Fe304
AG-T 3 1050 °C 12 AG-T 1 AG-T
2 3 AG°-T
van’t Hoff
4.3
- 4 Fe304
FeO > 570 °C Fe;04 570 °C  FeO
Fe;0,4 570 °C  FeO FeO

56
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6
a.
b. —
1 M . 1995.36 ~ 37.
2 M. 1993.35.
3 M. 2 . 1998.95.
4 M 1987.369.
5 M . 1995.19 ~ 69.
6 M. 1995.99 ~ 135.

Thermodynamic Analysis and Control of the Atmosphere in
High-Temperature Oxidation Treatment
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Abstract Thermodynamic analysis and calculation of gas components in the atmosphere of high-temperature oxidation
treatment is carried out. It is found that the oxyen partial pressure is a key control parameter. The control technology of

high-temperature oxidation treatment is solved.
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