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Activities of Iron Oxides in the Na,0-Na,CO;-SiO,-FeO-FeO,,
System ‘

Nobuo SANO

Synopsis :

The activities of FeO and FeO, ; in the Na;O-Na,CO;-SiO,-FeO-FeO, ; system in contact with solid
iron were measured, equilibrating with CO-CO, gas mixtures. The isoactivity contours of FeO were
shown to be similar to those in the CaO-8iO,-FeO system, having the noses approximately at the line join—
ing the compositions of FeO and 0.4Na,0-0.65i0,. The addition of PyO; to this system enhances the
activities of both iron oxides. The activity of FeO, ; was observed to have a maximum at the same com—
position as the basicity varies.

These results were interpreted qualitatively by the regular solution model for FeO and the amphoteric
property for FeO, ,.

The result indicates that the significantly low oxygen potential prevailing at the metal-slag interface
rather than the possibly singular thermodynamic property of FeO in this system accounts for the relatively
small oxidation loss of iron on the soda ash treatment of hot metals for simultaneous removal of sulphur

and phosphorus.
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Table 1. Comparison between the calculated and
measured oxygen potentials of CO-CO, gas mix-
tures at 1300°C.

Log Po, E. M. F. E M. F.

FPeo,/Peo (caled.) (caled.) {measd.) gt
9/41 —11.023 39 mV 326 mV 0. 823
7/43 —11. 282 415 344 0. 829
5/45 —11.614 442 359 0. 812
3/47 —12. 095 478 390 0. 816
2/73 —12 830 538 436 0. 815

Av. 0,819

*ig: transport number of electron
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Fig. 1. Isoactivity contours of FeO in the Na,0-Na,CO;-5i0,-FeO-FeO, ;

system at 1300°C (Reference state

: stoichiometric liquid FeO).
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Fig. 2. The activity coefficient of FeO, s as a
function of basicity with constant FeO contents
at 1300°C (reference state : solid FeO, g).
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Fig. 3. The ratio of Fe3+ to Fe?+ as a function

of basicity with constant activities of FeO at
1300°C.
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Fig. 4. Relationship between Na,CO; (wt2)/
Pco, and iron content.

AAZ 7 ZOWHE D8 s CO, ¥
72ik Na,COy NERTEY, Lo (5)XTHE
hs.

CO4?-=CO,(g) +02-
Fioiz NaCOy=CO,(g) + Na,0O «:-eeveee (5)

L72p32T (Nay,COy) /Peo, Dz Got~ T ici>t b
REDORE L Bictz bniti 5. Fig. 4 12 oo |-
HBEEE v < oW T 2 Dffin FeO+Fe,0p (wt%)
DRFE LTHLbDThh, BAaFEIHTICoN
TIDAT 2= 2B T B ERRLT V5.
CHIXEED (KR TRAEHN FeO THB) DL

~15 0.3
2 ® Ire0
k] R Treo,,
S a Fe¥IFé”
;« 4 Na2C03
10 — 0.2
g ST 3
£\ | 3
. e
S N
e
5 AN /- 0.1
a \/o
/ ]

0 (o] 0.2
XPO2s

Fig. 5. The effect of additional P,O5 on the

activity coefficients of FeO and FeO, 5, the Fed+

/Fe*+ ratio and Na,CO, content with 10116 atm
Pp, at 1300°C (1), Basicity=1.3~1.5
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Fig. 6. The same as Fig. 5 (I[), Basicity=0.9~
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Table 2. Compositions of the operational slag be-
fore and after the treatment to determine the ac-
tivity coefficient of FeO.

Before Treatment Treatment

Treatment 1) (2)
Si0; (wi%) 15. 6 18.8 20.8
FeO 0.64 12.4 7.16
FeO,.s 0. 033 0.59 0.31
PO, , 12.2 13.2 14. 8
VO, ;s 3. 80 5. 66 5.84
balance (Na, O, - .

Na, CO; etc.) 67.5 49. 4 511

Po, (atm) 1. 43X 10-16%+ 1.54x 10713 1. 79x 10714
Treo 0. 786 0. 486

* (Na,CO; wt%)=6,0

** estimated
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