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Nitride Capacities in the CaO-Al,03 Melts

Synopsis :

Katsutomo ToMIOKA and Hideaki SuITO

The nitride capacities ( Cys-=( %N)P%/z“/Pll\éz) in Ca0-Al;03 melts were measured by a gas-slag
equilibration technique, using CaO, Al;03, and Mo crucibles in the temperature range from 1723 to 1923 K.
The oxygen partial pressures measured by a solid electrolyte cell were controlled by N2-H,-H20 gas

mixtures.

It was found that the nitride capacities increased with increasing temperature and Al;O3 content

in slag. Activity coefficients of AIN increased with decrease of Al;O3 content and temperature.
Key words : steelmaking; denitrogenization; nitride capacity; gas-slag equilibrium; Ca0-Al,03 system;

ZrO; solid electrolyte.
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Table 1. Equilibrium data for the gas-slag ex-
periments in CaO-Al,03; melts using the 90%
N,-10%H, gas mixtures.

Time (Ca)/(Al) (N) x10* log( Po,/atm) logCn3—
(h) mass %
Al;O3 crucible
1723K
2 1.09 3.3 —14.53 14.36
9 1.07 22.3 —15.43 14.20
18 1.14 24.0 —15.43 14.17
24 1.12 20.4 —15.33 14.16
18% 1.07 12.3 —15.09 14.20
24% 1.13 14.1 —15.12 14.17
1773K
18 1.04 13.9 14.14 —13.44
18% 1.05 13.6 14.17 —13.47
1823K
18 0.92 84.0 —14.44 —12.88
18, 0.90 88.1 —14.41 —12.84
185 0.89 39.2 —13.86 ~12.78
18 0.92 82.8 —14.44 —12.89
18 0.91 189.5 —15.07 —13.00
1873 K
18 0.71 59.8 —13.34 —12.21
24 0.73 73.0 ~13.34 —12.12
1923K
12 0.65 230.9 —13.41 —11.67
15 0.63 219.0 —13.47 —11.74
15% 0.62 248.3 ~13.47 ~11.68
16* 0.62 23.9 ~12.14 ~11.70
CaO crucible
1 723K
12 1.43 15.7 —15.30 —14.26
12% 1.51 8.9 —15.04 —14.31
15 1.37 16.3 —15.35 ~14.28
1773K
12 1.71 140.8 —16.22 —13.99
12 1.74 5.6 —14.48 —14.09
1823K
6 1.88 7.6 —14.25 —13.78
6% 1.90 10.6 —14.25 —13.64
Mo crucible
1823K
18 1.75 107.9 ~15.40 ~13.49
1873K
18 0.80 12.6 —12.87 —12.53
18 1.73 95.9 ~14.56 ~12.91
1923K
12 1.77 5.9 ~12.42 —12.53

#.0.05 mass% AIN added
* + 75 mass % H;S0; in the saturator
latm=1.013X10° Pa
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FERCNELTHZEMBAG I E L D TRV IEA
log Pu,o/Py, i3 —2.9~—3.2 DENELNL. B
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Fig. 4. Time for attainment of equilibrium.



264 g ¢ # F I8 E(1992) 2 F

'1 T 1 1 I 1

Ca0-AL,0,

1923 K .

log ( mass% N )

© Al O3 crucible

0 CaO crucible
4 L 1 i i A
-16 -15 -14 -13 -12

log (Pg, / 1.013x10°Pa)

Fig. 5. Nitrogen content plotted against oxygen
partial pressure as a function of temperature.

1923K 1873K 1823K 1773K 1723K
-11
T T T T I

-12

log C

-13

14

52 54 56 58
T'/10°K™

Fig. 6. Temperature dependence of nitride ca-
pacity, Cn3-.

WTWh7eo, BEICINEZ o TRNTEAT 7#
B3 AT 5. AlLOs %2 IX8IMI Tk CaO/ALO; E N
H 1.5~0.85 (1723~1923K), CaO %2 (TR T3
CaO/Al,03 TN =1.9~2.8 (1723~1823K) OZAL
ARED LN, CaO B21F 5 HW S, 1873 LD
BETIRRZAT 75 Ca0 52I2ICEBBEL2®, Mo 5
DIXERCTCRATI V% EMLI. 72 Mo 52T % H
W22 AT CaO/ALO; ENE =23 T—ETh-
72. AlO3 B2k HW-EBRTIR, A5 FHEHRE
WKWEODKRELEETZCL 2206, Lok
EBD, ZITHABERIRD SN,

2000
Ca0-Al,04
CA ,+Liq.
1900 - (y04Liq
1873
»
a 1817
g 1800 |
= A S
Ca0+C A :
CA+CA
5 2
1700 Q]
Z
3 1638
C,A+CA
1600 L—L L !
02 03 04 05 06
X a0,

Fig. 7. Phase diagram for CaO-Al,O; system'?
including the liquidus data obtained in the present
work.
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