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Partitions of Nitrogen and Sulfur between CaO-Al,03; Melts
and Liquid Iron

Ryo INOUE, Hajime INOUE and Hideaki SulTo

Synopsis :

Nitrogen and sulfur distribution ratios between CaO-Al,05 slag and Fe-0.0001~33 mass % Al alloys were
measured in the temperature range of 1823 to 1923 K, using Al;O3 and CaO crucibles. The distribution
ratios under a CaO crucible were higher than those under an Al,O3 crucible, and increased with an increase
of Al content. Nitride and sulfide capacities defined by Cns- = (mass% N) - Py,”’*/Py,"’? and Cg- =
(mass% S) 'Pozl/ 2/ Pszl/ %, respectively, which were obtained by using the reported values for activity of
Al;O3, agreed well those directly measured in a gas-slag experiment under an Al,O; curcible, but disagreed

with those under a CaO crucible.

Activities of Al,O3 in the CaO-Al,0; melts saturated with CaOQ were

evaluated based on the resuits in the gas-slag experiments.
Key words : nitrogen; sulfur; distribution ratio; Ca0-Al;O; slag; Fe-Al alloy; nitride capacity; sulfide

capacity ; activity of Al,O5.
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Table 1. Equilibrium data for nitrogen partition at 1 823 K.

Metal Slag
Time
No. . i Total O
(min) Insol. n Max. Min. Ave. ( )1 ¢ Ca )| ¢ Ca%) ( Al %) |( N )

(mass /) (mass ppm) (mass ppm) mass ppm mass ppm mass mass 7o mass ppm

Al303 crucible
A-001 180 4.74 4.5 6 15.0 11.2 13.1 3.9 3.3 27.9 31.9 12.6
A-002 215 9.30 4.0 9 20.5 12.0 15.3 9.4 3.4 27.9 32.2 10.3
A-003 156 14.6 3.7 6 25.7 14.0 20.7 2.5 5.7 28.4 31.9 154
A-004 208 0.0040 22.5 5 136.5 127.3 130.0 19.2 0.21 27.5 32.7 5.7
A-005 261 0.0141 21.5 8 114.6 103.8 108.2 15.0 0.50 27.7 32.7 6.1
A-006 184 0.0794 4.3 10 13.4 6.4 10.2 221 0.93 28.7 31.5 387
A-007 241 0.0663 4.5 4 11.1 8.4 10.0 128 0.72 29.0 31.4 242
A-008 168 0.0200 13.3 9 74.3 65.2 70.9 16.1 0.17 28.2 31.9 6.7
A-009 241 0.139 5.1 4 10.6 8.5 9.4 21.0 0.71 29.1 31.5 60.0
A-010 240 2.28 4.9 9 11.2 5.5 7.8 116 2.9 28.9 31.7 6220
A-011 240 9.59 1.7 5 20.3 13.8 17.3 2.2 6.4 28.1 32.5 49.8
A-012 240 0.00036 0.4 5 140.7 121.0 128.0 34.6 3.3 27.4 31.9 3.1
A-013 240 0.00052 0.1 4 114.6 106.7 108.8 32.6 1.5 27.6 32.0 5.5
A-014 239 0.705 2.2 4 8.9 5.3 6.9 32.4 2.3 28.3 31.3 424

Ca0 crucible
C-001 61 4.97 9.3 9 19.8 11.3 15.1 1.1 8.0 40.4 23.2 403
C-002 60 9.52 4.9 4 20.2 16.3 18.2 4.0 12.6 40.5 23.1 955
C-003 62 14.8 6.3 4 16.5 12.4 14.6 2.4 17.4 40.6 22.4 1900
C-004 100 0.677 2.5 6 13.1 2.9 6.9 10.8 2.4 40.6 22.7 238
C-005 99 0.0710 2.5 5 5.0 1.3 2.5 16.2 1.2 40.8 22.5 54.5
C-006 98 0.00013 3.1 5 88.3 68.5 75.7 130 0.91 39.7 23.1 4.1
C-007 100 0.00011 0.8 5 62.4 53.7 57.1 31.3 1.4 40.0 22.4 6.1
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Table 2. Equilibrium data for nitrogen partition at 1 923 K.
Metal Slag
Time
No. . Total O
(min) Sol. Insol. n Max. Min. Ave. ( N 3y Ca K Ca %) 1 ¢ Al %) | ( N )
(mass %) (mass ppm) (mass ppm) mass ppm) | (mass ppm mass % mass % mass ppm ‘
Al,03 crucible
A-201 180 4.83 5.2 8 24.3 19.8 22.0 6.0 3.3 22.9 36.1 180
A-202 180 9.40 5.8 6 17.7 14.1 15.8 4.2 2.6 22.7 36.4 327
A-203 180 14.8 7.0 4 24.9 21.1 22.6 21.3 8.0 22.6 35.5 956
A-204 178 0.0449 4.8 5 19.5 13.9 16.9 109 0.59 23.0 35.8 52.0
A-205 176 0.608 7.6 6 15.9 10.9 13.3 49.4 2.6 22.9 35.7 393
A-206 210 9.35 5.6 6 20.0 9.2 12.1 4.9 8.0 23.0 35.8 705
A-207 210 0.0273 5.2 6 17.3 6.3 10.2 117 0.88 23.3 35.9 34.0
A-208 212 0.00137 2.3 4 155.2 150.2 152.8 150 4.8 22.9 35.8 5.0
A-209 210 0.00107 0.5 4 111.8 104.2 107.1 88.5 <0.1 23.0 35.6 3.6
CaO crucible
C-201 60 4.79 11.0 6 24.9 18.8 21.6 4.7 12.0 42.0 22.1 447
C-202 61 9.52 8.8 5 25.9 21.2 22.9 5.6 19.3 42.7 21.5 1460
C-203 50 14.0 13.8 4 23.6 19.5 21.3 4.0 31.4 42.0 21.6 2230
C-204 60 0.674 2.4 4 16.5 8.1 12.5 16.9 9.0 42.5 21.4 288
C-205 71 0.0019 0.7 3 22.9 19.3 21.3 46.0 1.4 42.6 21.4 7.0
C-206 70 0.00013 1.8 5 99.4 86.8 92.7 142 9.8 42.2 21.2 3.2
C-207 70 0.00014 1.9 5 89.8 71.9 78.8 26.5 3.4 42.0 21.9 3.7
Table 3. Equilibrium data for sulfur partition at 1 873 K.
Metal Slag
Time
No. (min) Total O . s Ca a
(mass %) (m:;‘:‘;l];m) n M?:lAass ppll:‘;“‘ Ave. (mass ppm) | (mass ppm) | (mass %) | (mass %) |(mass ppm)
Al2O3 crucible
A-118S 210 0.00045 0.7 3 138.0 129.5 133.1 358 <0.1 25.3 33.6 330
A-119S 209 0.00076 0.4 3 108.2 96.3 100.5 306 <0.1 26.1 34.0 470
A-120S 210 0.921 2.1 7 14,2 2.7 8.9 9.33 0.38 25.3 33.8 1520
CaO crucible
C-113S 99 0.00002 1.1 5 103.8 90.7 97.3 119 <0.1 40.5 22.7 1200
C-114S 100 0.0012 1.2 4 19.0 14.6 17.1 12.4 1.1 40.6 23.1 1650
C-1158 100 0.210 <0.1 5 8.7 2.4 6.1 0.30 1.7 40.8 22.8 1580
C-116S 101 0.769 1.3 5 16.4 11.0 13.6 0.12 7.1 40.8 22.1 1600
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