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Interfacial Oxygen Potential in Phosphorus Reaction between Iron Oxide

Containing Slag and Molten Iron of High Carbon Concentration

Synopsis :

Pan WEIL, Michihiro OHYA, Masahiro HIRASAWA,
Masamichi SANO and Kazumi MORI

Oxygen potential at slag-metal interface, Po, * is determined from the experimental results of the

authors’ previous study on phosphorus reaction kinetics between high carbon concentration iron melt and
iron oxide containing slag. The P, * value is calculated on the assumption that quasi-equilibrium is
attained when transition in the phosphorus reaction occurs from dephosphorization to rephosphorizatiorm
The oxygen potential at the slag-metal interface, Poz*, is obtained as 10~ '~ 107 !5 atm. POz* in-
creases with increasing Fe* " /(Fe?* + Fe® ™) in the slag phase or the partial pressure of oxygen in the
atmospheric gas, while Pog* decreases with the increase in the rotating speed of mechanical stirrer. The
oxygen potential in the slag bulk, Py, , is calculated on the basis of regular solution model, and is found to

be 2 or 3 orders of magnitude greater than P()z*

the P02 *

model calculation which simulates the simultaneous reactions of phosphorus and carbon.

agreement between the two is obtained.

at the slag-metal interface.
values determined from the data of the experimental study and those obtained from mathematical

Comparison is made between

Fairly good

Key words : ferric oxide ; ferrous oxide; phosphorus reaction; slag-metal interface; phosphate capacity ;

hot metal ; oxygen potential ; quasi-equilibrium.
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Fig. 1. Changes in [%P] and (%P) with time.
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Table 1 IZHIHRY THREAR N 2 HEESE (Po,=0~
0.2 atm), fR/07 0V 3 TR X 2 MR 0 3E
(30~300rpm), 2 7 %, A ¥ VBRI ((%Fe0),,
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Table 1. Data for estimating Poz*.

9 9 ((%P)/ 9 9
Exp. No. [/’P]mm (/’P)max [%P])maz (/;FeO) (/;FeOl,s)
OPP-2 0.0240 * 0.2940 12.26 7.07 2.30
OPP-4 0.0268 0.2094 7.81 4.52 1.12
OPP-7 0.0130 0.4250 32.69 4.98 3.47
OPP-9 0.0056 0.3630 64.25 4.53 3.51
OPP-10 0.0083 0.3150 37.95 5.02 3.79
OPP-11 0.0053 0.3510 66.23 6.10 3.75
OPP-12 0.0067 0.3520 52.54 5.28 2.22
OPP-13 0.0054 0.3010 55.74 5.54 3.47
OPP-14 0.0118 0.3460 29.32 4.76 3.15
OPP-15 0.0113 0.3550 31.42 6.76 4.09
OPP-16 0.0052 0.3390 65.19 5.86 3.03
OPP-17 0.0020 0.4080 204.0 5.80 3.87
OPP-18 0.0146 0.4104 21.50 6.13 3.13
OPP-19 0.0042 0.3910 93.00 5.32 3.69
OPP-20 0.0110 0.3740 34.00 6.48 4.40
OPP-22 0.0046 0.3710 80.65 5.60 3.57
OPP-23 0.0048 0.3804 79.25 4.96 3.67
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Fig. 2. Relation between slag-metal interfacial

oxygen potential POz* and iron oxide mol fraction,
XFe, 0, in the slag.
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Fig. 3. Effect of oxygen partial pressure in the
atmosphere, Pgy,, on the slag-metal interfacial
oxygen potential POz*'
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Fig. 4. Effect of mechanical stirring on the slag-
metal interfacial oxygen potential POz*'
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Fig. 6. Activities of FeO and FeO,5 in
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Interaction energy, @;; (kcal)
Ton-ion
(%Fe0)=5~10 (%Fe0)=10~20
Fe?t-Li* - 0.33 - 0.94
Fed*-Lit —26.17 —20.47
CaZ*-Lit - 2.03 — 7.42
sitt-Lit —33.97 —-35.77
pot-Lit —63.13 —64.93
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V2D Po,  DEANEVRRHRT AEMAHSH. 2
DI EiE, AFTT-A5VRBAOEERT VT v VITX
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ALk E A AT 7 -BRBREGHE D ARGIC B 2 RERERT » ¥ vV 1493

10°[  (/FeO) Rirpm)
©o-~10 ~200
€ 0~15  ~200
S 0~15 %200
£10%F e~20 ~200
'\3‘9 °
Q
%* ”QQ _?__0.9.8._0. —————— _.—.—.~.
& o’ @0 °
10} Pl o
’/
10" 0™ 10° 1072
Po,.s (atm) (slag bulk)
Fig. 7. Relationship between the oxygen potential

in the bulk slag and that at the slag-metal
interface.
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