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Influence of the Kinds in Injection Gases on the
Dephosphorization of Hot Metal
Synopsis:

Recently, it is clarified that dephosphorization of hot metal by lime injection with oxygen is more effective
than usual dephosphorization with nitrogen. Then the authors made dephosphorization tests by lime
injection to compare two kinds of injection gas (N, and Q,), and discussed the dephosphorization reaction on

each condition.

As a result, following items were clarified. The rate of dephosphorization by lime injection is mainly
dependent on oxygen feeding rate and slagging rate of lime. So the rate of dephosphorization by O, in-

jection is larger than that by N, injection.

Therefore, it is desirable to adopt a lime injection with O, gas to increase the reaction rate and to decrease

the consumption of lime.

Then, it becomes a subject of discussion that decarburization is accelerated by O, injection. However, it
is possible by use of mixed gas of N, and O, to control the decarbuization rate and dephosphorization

rate to a certain extent.
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Table 1.

Experimental results of dephosphorization by lime or calcium ferrite injection with
nitrogen or oxygen gas.

Consumption of

Consumption of

Flow rate of

dephosphorizer (g/kg) |oxidizer (g/kg) |carrier gas (!/min) | Hot metal | Injection Composition of hot metal | Dephos-
Test No. temp. time ph-orizalion
Iron | Mill “C) (min) ] ratio

Ca0 C.F* sand | scale Na O, (Silo | [Ple [Py (%)
401 17.8 33.4 32 1355 15 0,02 0. 096 0.017 82.3
402 18.3 34,2 35 1335 12 0.02 0.094 0.033 64.9
403 18.5 46, 2 37 1290 17 0.01 0.094 | 0.023 75.5
404 10.8 CaF, 3.0 37.5 32 1317 15 0.02 0. 087 0. 020 77.0
405 9.6 ” 1.4 18.0 37 1350 18 0. 02 0.087 | 0.031 69.0
406 CF 33.4 1.1 32 1330 12 0.01 0.095 0.035 63.2
407 v 40.4 37 1348 14 0.01 0.096 0. 038 60. 4
408 19.1 35.7 40 1360 12 0.25 0.097 0.023 76.3
409 19.1 35,7 40 1332 12 0. 20 0.101 0.027 73.3
410 19.1 35.7 40 1359 15 0.14 0, 087 0. 026 70.1
411 9.3 34.7 35 1341 12 0.18 0. 092 0. 053 72.3
412 18.8 35,2 39 1334 15 0.19 0.094 | 0.026 82.3
413 18.1 34.0 32 1360 15 0.08 0. 092 0.023 75.0
414 9.4 35.4 32 1350 15 0.15 0.093 0. 045 51.6
415 18.4 46.0 35 1352 9 0,02 0.095 0.014 85.3
416 18.5 34.8 40 1350 12 0.01 0.104 0. 006 94.2
417 18.8 23.6 35 1338 15 0.02 0.101 0.015 85.3
418 19.3 36.1 35 1310 10.5 0.03 0.105 0.004 96. 2
419 19, 4 36.3 37.5 1419 11 0.01 0.113 0.012 92.0
420 9.7 37.5 37.5 1354 11 0.01 0,109 | 0.012 89.0
421 19.5 36.6 37.5 1400 6 0.01 0.097 | 0.011 88.7
422 19.1 47.7 37.5 1398 11 0.01 0.109 | 0.011 92.7
423 7.5 14.2 31 1325 12 0.01 0.103 0.023 7.7
424 6.6 16.5 37.5 1 400 11 0.01 0.108 | 0.046 57.4
425 19.3 57.9 35 1349 15 0.01 0.095 | 0.005 94.7
426 17.6 43.9 35 1296 16 0.01 0. 096 0. 006 93.8
427 20.0 37.5 40 1350 12 0. 16 0.098 0. 007 92.9
428 20.0 37.5 40 1345 15 0.16 0.102 | 0.014 86.3
429 18.3 34.2 40 1345 17 0.28 0,091 | 0,015 83.5
480 10.0 37.0 40 1350 12 0.15 0.93 0.011 88.2
431 13.1 CaF, L9 24.5 35 1317 9 0.01 0.094 | 0.010 89.4
432 19.0 ” 2.8 23,7 35 1341 15 0.01 0.093 0,012 87.1
433 16.1 ” 2.5 30.2 35 1345 15 0.01 0. 105 0.015 85.7
434 CF 36.1 1.2 31 1300 15 0.02 0. 100 0.017 83.0
435 C,F 23.1 18.2 31 1342 12 0.02 0.099 | 0.017 82.8
436 CF 34.6 1.2 35 1337 9 0.01 0. 105 0.019 81.9
437 n 573 2.7 35 1354 9 0.01 0,097 0.010 89.7
438 n  37.4 31 1382 15 0.02 0.099 | 0.026 73.7
439 7 544 37.5 1350 12 0. 02 0. 105 0. 020 87.6
440 19.0 35.7 27 7.5 1350 12 0.01 0,092 0.024 73.9
441 19.1 34.5 10 30 1347 12 0.01 0. 105 0. 006 94.3
442 19.7 36.9 12.6 23 1350 15 0.06 0.093 0. 006 92.5
443 18.3 34.2 40 1345 12 0.15 0.104 0.013 87.5
444 18.8 35.2 20 20 1350 15 0.01 0.108 | 0.006 9.4
445 19.0 35.7 20.7 14 1350 15 0,07 0. 095 0. 007 92.6
446 9.6 18.0 7.5 30 1350 12 0.01 0.104 | 0.012 88.5
447 19.2 36,1 24 16 1350 7 0.02 0.094 0.024 74.5
448 19.1 35.8 28 12 1350 9 0.02 0. 092 0. 026 .7
449 19,2 35.9 24 16 1350 9 0.02 0.097 0.019 80. 4
450 19.1 35.9 28 12 1350 12 0.02 0. 097 0.017 82.5

» C.F. CF: CaO - Fe, O, C;3F: 2Ca0 - Fe,O
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. High frequency induction furnace

N

2. Magnesia crucible

1

3. Molten pig iron 4. Top blowing lance 5. Thermocouple
6. Alumina tube 7. Flux feeder 8. Dial scale

9. Gas bomb

Fig. 1. Experimental apparatus for injection of
lime-bearing flux.
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Table 2. Chemical composition of iron sand, mill scale and calcuim ferrites.

Chemical composition (%) Particle size
T, Fe | FeO | Fe;03 | CaO | SiO; | Al;03 | MgO | MnO | TiO, | Oxygen as Fe; O (mesh)
Iron sand 56,0 27.5 49, 4 1.9 4.8 3.8 3.6 0.5 7.3 21.0 —60
Mill scale 70.0 56. 3 40,2 0.4 1.6 1.1 1.6 0.7 — 24.6 —60
CaO - Fe; O 57.0 45,1 26,1 21.0 1.6 0.8 0.9 0.3 —_ 17.6 —100
2Ca0 - Fe, O 42.3 6.3 42,8 38.9 1.7 0.8 4.1 2.5 — 14.5 —100
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Fig. 2. Comparison of the rates of dephosphorization
by N, injection with those by O, injection.
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Fig. 4. Relationship between CaO consumption
and dephosphorizing behaviors at several kinds of
initial silicon contents and injection gases.
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Fig. 6. Contrast of the experimental results with
BALAJIVA’S equation extrapolated to 1300°C.
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