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Effect of Phosphorus on the Activity of Oxygen in Liquid Iron-Phosphorus-
Chromium Alloys. (Study on Dephosphorization of Molten Steel-II). By Koji
SANBONGI and Hideo KOIZUML

The interaction between oxygen and phosphorus in liquid iron-phosphorus—chromium
alloys was studied by a method of equilibrating molten Fe-P-Cr alloys with a mixture of
hydrogen and water-vapor at a given ratio.

The composition of the gas mixture was so determined that slag was not formed. The
experiments were performed in three series in which chromium contents were kept constant
at 5, 10 and 18 weight per cent.

The interaction between oxygen and phosphorus in the molten alloys was decreased with
increasing chromium content, and the interaction parameter at constant chromium content
¢,(P)Cr == -+ 0.02 at 5 per cent, and nearly zero at 10 and 18 per cent were obtained.

(Received may 6, 1964)
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was| (%P) | (%0) | log Ky [log fipicr AT (%P1 (%00 | log Ky [log fueics
PCr5-1 0 0.0190 | 0.366 |  0.002 PCr10-1| 1.30 |0.0259 | 0.232| —~0.007

5-2 | 1.00 |0.0180 | 0.388| 0.024 10-1 | 1.30  0.0254 0.240|  0.001
5-3 | 0.59 |0.0198 | 0.347 | --0.018 10-2 | 1.07 0.0276  0.203 | —-0.036
5-4 | 2.04 |0.018 | 0.374| 0.011 10-3 | 0.69 | 0.0245 | 0.254  0.016
5-5 | 0.18 |0.0186 ! 0.374 |  0.009 10-3 | 0.69 ' 0.0228 0.287 |  0.048
5-6 | 2.79 |0.0174| 0.403|  0.039 10-3 | 0.69 | 0.0264 % 0.222 | —0.017
5-7 | 0.09 |0.0188| 0.372| 0.006 10-3 | 0.69 ~0.0250 | 0.246 |  0.007
5-7 | 0.09 |0.0200 0.344| —0.022 10-4 E 0.30 | 0.0253 0241 0.002
5-8 | 0.78 |0.0191 ' 0.363 | —0.002 10-4 | 0.30 0.0257  0.234 | --0.005
5-9 | 0.26 |0.0184 0.379| 0.014 10-4 | 0.30  0.0250 { 0.246 |  0.008
5-10 | 1.69 | 0.0166 0.424 |  0.059 10-5 | 0.20 | 0.0231 | 0.280 |  0.042
5-11 | 1.95 |0.0162 | 0.434| 0.069 10-5 | 0.20 |0.0262 | 0.226 | ~—0.013
5-12 1.87 0.0182 ' 0.390 0.025 10-5 0.20 l 0.0223 } 0.296 0.057
5-16 | 2.60 | 0.0159 | 0.442 |  0.076 10-6 | 0 \0.0255 0238 | 0.003
5-16 | 2.60 |0.0160 | 0.439 | 0.075 10-6 | 0 0.0257 0.235| —0.004
5-17 | 0.49 |0.0174  0.403 |  0.039 106 | 0 | 0.0250 o.242|  0.008
5-17 | 0.49 | 0.0180  0.3%0 |  0.025 10-7 | 2.83 %0.0258 0282 | —0.007
oo - 10-7 zwimwm‘mu4 0.005
" PHy = - 10-8 | 0.11 | 0.0242  0.261 0.022
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10-9 | 1.97 | 0.0250 | 0.246 |  0.013

R (%P) - log i & 10-9 | 1.97 | 0.0253 | 0.242 | —0.003
HERRT 5 &0 1 KOBY TH 5. 10-9 | 167 |0.0250] 0.244] 0.005
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PCri1s-1 o0 0.0258 | —0.181] —0.008 | 18- 7 0.55 | 0.0233 | —0.138 0.038
18- 1 0 0.0254 | —0.174) —-0.001 18- 8 0.15 0.0259 | —0.183 —0.010
18- 2 1.47 0.0226 | —0.123 0.050 18- 9 2.62 0.0242 | —0.153 0.020
18- 2 1.47 | 0.0225 | —0.122 0.051 | 18-10 2.62 |0.0250 | —0.167 - 0.006
18- 3 0.82 0.0249 | —0.166 0.007 18-10 2.62 | 0.0243 | —0.155 0.018
18- 3 0.82 | 0.0233 | —0.137 0.040 | 18-10 2.62 | 0.0245 | —0.159 0.014
18- 4 0.18 | 0.0258 | —0.181] —0.009 || 18-13 0.40 | 0.0271 | —0.203] —0.034
18- 4 0.18 | 0.0244 | —0.157 0.016 | 18-13 0.40 | 0.0278 | —0.218] —0.045
18- 5 2.37 10.0233 | —0.137 0.036 | 18-14 1.71 | 0.0297 | —0.242 —0.070
18- 5 2.37 0.0228 | —0.127 0.045 18-15 0.10 0.0278 | —0.213] —0.040
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