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Abstract Presents the oxidation thermodynamic analysis of unsintered Al,03 — C by water vapor performed through
a series of isothermal oxidation experiments and concludes that this kind refractory show protecting oxidation charac-
ter and their strength after the oxidation experiment is a little improved and so they are good at oxidation in water
vapor.
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ALO; - C ALO; - C Table 1 Main composition of Al,O; — C refractory
Al O C SiC SiO,
56 24 6 10
AlLO; - C
1173 ~
1473 K AGP
x4.183 k] - 1 1
1 ALO;-C
(6(0) CO,
SiC
! ALO; - C Si0, €O €O,
C .
SIOZ
SiC SiC
_ 2 4 8
2 AG® - T 48
Table 2 Oxidation reactions possible to occur and related functions of A G° T 438
A G° x4.183k] /K
172C, + H,0, =1/2C0, + H, 16225.0-17.15T T, = 946.06 1
C, +C0,=2CO 39810.0-40.87 T T, = 1000.00 2
172SiC ; + H,0, =1/2Si0, + 1/2C+ H, —-40050.0+6.60 T T; <6068.18 3
1/3SiC , + H,0, =1/38i0,+1/3CO + H, -15987.5-7.271T 4
1/74SiC , + H,0, =1/4Si0, + 1/4C0O, + H, -14072.5-3.41T 5
SiC , + CO, =2C + Si0, -103910.0+40.03 T Te <2595.80 6
173SiC  + CO, =4/3CO + 1/3Si0, -7347.5-14.74 T 7
Si0,
of
L C
—50 TMSICOH,0 TSI, HACO,oH, e ) ’
| —— Ty Ty SiC 1 205.49 ~
g 1BSIC+L0,=113510,+4300 472.95 K SiO g - SiC
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Table 3 Oxidation reactions possible to occur to form SiO , and related functions of AG® T

8

8

A Go x4.183k /K
SiCy +H,0 g =S50, +H,+C 49005.0-33.270 T Ty = 1472.95 8
1/28C , +H,0, =1/280 , +1/2C0+ H, 40727.5-33.785 T Ty = 1205.49
1/38iC, +H,0, =1/380 , +1/3C0, + H, 24271.6-20.033 T Ty =1211.56 10
Si0 + H,0 = Si0, + H, — 129418 + 45.750 T T, <2828.81 1
Si0 + CO, = Si0, + CO ~ 121318 +38.730 T T\, <3132.40 12
2Si0 + CO, = 2Si0, + C —282626.0+118.34 T T3 <2388.63 13
Si0 + CO = Si0, + C - 161228 +79.600 T T4 <2024.48 14
Si0, s X
ALO; , +Si0, , = AlL,O5 SiO, | 15
3A1,0; , +2Si0, , =3AL0; SiO, 16 1
rp——— : 10 mm x 10 mm x 50 mm
0 e —— 200 C 12 h
-100f 702D = 2
5\2 -300 F 50,0080+ C0 3 N,
3 ol N,
sl 4 10 °C/min 1173
RO K 1273K 1373 K 1473 K
0w 1300 1400 4
/K 4
) AC T 1173~1413K Table 4 Condition for oxidation experiments
Fig.2 Relation between AG — i T and T during 1 173 ~ 1 / / /
473 K K mb min~"' h
373 K 1173~1473 400 4 8 12
A G0 <0 T
A G°15 = - 8803.08 + 3.89T J/mol 5
T < 2264.52 K 17 N,
AGOl6 = 8596.07 — 17.40T  J/mol
T = 493.99 K 18 x
17 18 x= Wy-W /S 19
15 16 . W, W, ¢ h
1473 K 1923 K g S
1973 K
6 Astron
3 30 mm
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) 7 X
3
TG328A 31 X
3 12 h X
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Fig.5 Weight loss and remain strength of samples after being
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Table 5 Oxidation functions at different temperatures

/K X =1
1473 In 66.26/ 66.18+ x = 1/3.1256
1373 In 41.84/ 41.82+ x = 1/3.2181
1273 In 31.72/ 31.78+ x = 1/3.7834
1173 In 28.79/ 28.80+ x = t/4.4534
6 k

Table 6 Oxidation rate functions and related rate constants

at different temperatures

/

x -1 k

1473 dln 66.26/ 66.18+ x = 1/3.1256 0.3199
1373 dln 41.84/ 41.82+ 1/3.2181 0.3107
1273 dln 31.72/ 31.78 + 1/3.7834 0.2643 2
1173 dln 28.79/ 28.80+ « 1/4.4534 0.2245
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1

3
k Ink -1/T 6 .
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K ALO;-C . Arhen-
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k = Aexp — E/ RT 20
Ink = A - E/ RT 21 6
E kJ- mol™! R = 8.314 kJ
K mol™! A Rt 7
6
Ink = —7365.8-593.9 1/T »n 8
Ink = -7210.3-2601.9 1/T 23 9
- E/R
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Fig.6 Relation pattern between In k and 1/T
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