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A STUDY ON THE DEPHOSPHORIZATION EQUILIBRIUM
IN LD CONVERTER

(The application of Chipman’s equilibrium formula)
Motozo Muaeda, Kikuo Tajima and Eiuwro Horima

Synopsis: ,

The authors applied the dephosphorization equilibrium formula - reported by Chlpman to -
mostly the final slag and metal samples of the 3ton experimental LD converter.
-The results obtained were as follows.

(1) The observed values of K,, dephosphorization constant calculated from oxygen in. -

metal, were in fairly good accordance with Chipman’s equilibrium values, while the values
of K,, dephosphorization constant calculated from (FeO) in slag showed a definite descre-
pancy from Chipman’s equilibrium values.

Furthermore the descrepancy increased almost proportionally with the increase of (FeO) %
or T.Fe?; in slag. )

Experessing this descrepancy as 4 log K,'(=log Kp'ccbipp—10g Kp'covsy- the ahthors obtained
the following relations statistically.

Alogle'=O‘O7 T.Fe0f —0*80-rerwrecranrentmnenaiaaianeiniie e (1) )
ordlog Kp' =499 Nreo—0°95 et et te et areeeeate et ee e aee e (2)

(2) During the final stage of the blow, the oxygen in bath did not increase proportionally
with (FeO). in slag and at the end of the blow the oxygen in bath was generally lower than
" the value predicted from the distribution equilibrfium of oxygen between metal and slag.

Therefore less effect of ‘“‘after-blow’’ to dephosphorization could be expected compared to
the bottom blown converter.

(3) In the final slag of the’ converter there existed somewhat a deﬁmte relatmn between.
‘Nceo' and Nreo according to the operation condition such as the amount of lime charged,
[Sil9, of pig iron, pig ratio,etc.

Ncao' tended to decrease with the increase of Nreo because of the dilution effect of (FeO).

For the slag they studied, the fDIIOng relation was obtained.

Ncao' = —0"74Nieo+0°72:- . < (3)
(4) The relation between phosphorus -distribution ratio, log Nc:aupzo‘_,/[tyolz’]2 and NFeQ was
calculated as follows. o
log K;'cobsy=1log Ky'cenipy— dlog K’,)" (4) .
10g Kp'Cehipy=40067/T — 15206 +++resveereeressesvnsrernesessnsanesneseersansereanesenan (5)
from Eq. (2), (5) and (4)
log K'cobsy=log NCa,P,0,/[%P ]2(NFeo)5(NCao ) 4cobs>
=40067/T —15°06— 4 99NFeO 0°95  rererrnriaraniinernsiniiennnn (6)
from Eq. (3) and (¢) : ‘
log NCa,P,05/[%P1%obsy=4*0067/T — 4*99 NFeO+5 log NFeO+4 ,
log (—0:74NFe0+0°72) —14°11 - cerrerenieaee e (7))
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With the increase of NFe0o the value of logNCa;P,0,/[%P]%ocbsy increased to a maximum
value at about NFe0=0"3 but with the further increase of NFeO it began to decrease.

This relation is very interesting when they consider

the practical phenomenon that

during ‘‘after-blow’’ dephosphorization is not so much improved in spite of the rapid in-

crease of (FeO) content in slag.
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Composition range of slag samples.
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Table 2. Comparision of the values of log K,' calculated by Chipman’s method
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Slag analysis () log K,'
FeO | Fe:0; CaO | Si0O; | MnO MgO P;0s Chipman’s method Simplified method
4009 | 14°59 | 2706 | 3<€5| 497 | 1°92 | 2465 5°192 5°200
19+11 5483 36°61 12-75 4464 864 3+*00 44646 4651
503 3°86 i 45°84 21+85 8+33 4°62 3+06 5720 5°750
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