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Phosphorus Reaction between Molten Iron of High Carbon
Concentration and Slag Containing FeO and Fe;03

Pan WEI, Masamichi SANO, Masahiro HIRASAWA and Kazumi MORI

Synopsis :

The phosphorus reaction between molten Fe-C-P alloy([ % C]=4.4) and Li,0-Ca0-SiOz-Fe,O slag has
been investigated under the condition of mechanical stirring at 1 300°C. The partial pressure of oxygen in
the atmosphere and the initial concentration of Fe,O in the slag were varied between 0 and 0.2 atm and
between 3 and 15%, respectively. The initial concentration of P in the metal was below 0.1% . In the
case of rephosphorization experiment the initial concentration of P in the slag was 1.1%.

The dephosphorization rate is much affected by the initial concentration of Fe,O in the slag and the
partial pressure of oxygen in the atmosphere, but not affected by the mechanical stirring. In the case
of rephosphorization experiments the rate of rephosphorization of metal increases with increasing
rotating speed of stirrer. It is found that the maximum ratio of phosphorus concentration in the slag to
that in the metal ((% P)/[% P1) ... largely increases with increasing Fe® " /(Fe®™ + Fe2*) which is
dependent on the partial pressure of oxygen in the atmosphere. The ratio of ((%P)/[% Pl) max
decreases with increasing rotating speed of stirrer larger than 50 rpm. A mathematical model is developed
to explain the experimental results. It is shown that the present model can interpret the simultaneous
reactions between molten iron of high carbon concentration and slag containing FeO and Fe,Os.

Key words : dephosphorization ; rephosphorization; mass transfer ; slag-metal reaction; mechanical stirring;

ferric oxide ; ferrous oxide ; hot metal.
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DEERTILFRR B VTR T 7 - RERMEHKE
P OSEFEERTHOWAEEEALZ (Ypo,, =
7.04 X107 K, K, K i3(2), (3), (4)
KNOBFEHHEI AN F-ZLL DD GHE L, Table 1
WiRL7z. A&, AT 7HOEESTDOBEEILIZRD
QRN -3-3 (W- N

_ d[%P] _ 100 MpA

T = V. pretteseaserereneiiaeaan (27)
d[%C] 100 McA
- = pmVj ) T (28)
d (%P 100 MpA
d: ) .OSVP R (29)
d(%FeO 100 Mp.oA ,
- “@ ) o (Jreo T J'reo) (30)
_ d(%FeO,5)
di
100 Mr.o, A ,
= 15 (JFeOL5 —J FeOL5) ............ (31)

::f,?ﬁﬁmﬁﬁﬁ<aow%ﬁﬁ@L5%a
L), V,, V, BRF T RU AT NDKFETH 5.

BFEICBW T, WHBERE ke, kpo,,, Freo,
kreo,s W'D DR F 7KV X & VH S O E RS
BBk, ks EFIH L7 Kreoy, 8757 2—49—LL T
5z, (23)~(26)R0MFREMET S L ) KK REIRE
[%P];, (%PO0,5);, (%Fe0);, (%Fe0,5); ¥ 5 &
DRFEL:. TOZFEBELHVTHREERD, (27)
~BDRURALTA TN, XF FROEEISEST D
BEORRELEEIE L. 28, BEFEICBIT LN
X4t 1s & L7,

[%P], [%C], (%Fe0), (%FeO,5), (%P) DFEZEAL
oW CEMEAE R & B R & IhEET U, BTk
LD Ko, RELZ. ThoOBERUVFEICH
Wizl 7 & % Table 1 IZ/RL 7-.

Fig. 15 ICHBHER L EBREROLBEO—FILRT.
MLy, REFVIERERZI(HPTESLZ L0
LHTH A AROFIGETFNVOFTETH N2 ¥ VA,
27 7 EREMRE, C oRR{LEE SR TN TH
], AW CHEH LRz Lads T ARK
JEETFNVIER T 7 Fe,O & ERFREBESRBOMEL O
FEE G 2 HE— B HBAT X A 2 L HLHTH S



FeO & Fe,0; 80X 5 VL BREFBREHREEO Y A KC 885

4.4 ECIFet0)e=15 200rpm

P02=0.1‘ » 200rpm

18 o (%sFe0)
S1e o (JeFeOys)
v e & —Cal.
006 o PPl 06 §12
%0.04 Lo";‘; @ 8 Fig. 15. Comparison of changes in
002 2= &£, (%Fe0), (Fe;03), (%P) and [%P], [%C]
0 . 0 0 with time between experiment and calcula-
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Time(min)

Table 1. Mass transfer coefficients, apparent che-
mical reaction rate constant, equilibrium constant
and physical properties.

kp 0.05 cm/s

kpoys 0.003 ecm/s

kFe0 0.003 cm/s

kFe0y 5 0.003 c/s

KFeoy 5 (6.14~8.44) %10 'mol/( %2- atm'/%-s)

kov 2.7X10 5mol-em ™ 2+s~ !
4.88Xx10"

K’ 1.23%x1073

K5 1.19x1073

Ky 4.086%10°

P 6.99 g/em®

o, 2.45 g/em®

% B, Oucuchr, RoBertsoNn 59 O 2 5 7 -E#HBE D%
BABERIEEFVIIBWTIR, AT 7- BRI
HICKEW COBBHMELXRELTEY, TLRATT
Y ERERE (k,=0.02cm/s) bRKEWV/L®D, 27
R ABESHEML-BORY ARBFHEETE LW
LEZOLNS.

5. #&

L BRS T C FeO & Fe,03 2B H AT 2L %
BiREREASET Y AOBILRULER * BWER O &N
T, D AOBLEIGICAT 5 FRKPEESE,
‘R 7 Fe?t, Fe3© B, BroRBLH~ . 7,
Bt EEATICBITA X7 FPELEIC LD 2 ¥ v
P, C DEIBEBALEIGE 7V EERL, EFVICX AR
BRERCEBRERL BRI L, DToERERL.

(125 7FPmitsic L 2B REBRERSEST P OB
LR EEAPESEICKE CHBER, Po, 0l
me L bz AOBALEE & ((%P)/[%P]) max PR E
b,

(2)AEREH BV TIERAKT Po, 27K & VIE
r Fe?t/(Fe¥t + Fe?t) MKk & (e, 25 7 DEAL
HHKE DT LIV ARIGARE S 5.

(3 BHEEBEFKREABE, COBILERE, L
7:755C Fe,0 DEILHEENFZ R 20, RERERT

ouj

Y e WHERTE B0, ((%P)/[%P]) pax D/NE <

© tion.

Time(min) :

5.

(4)REBEFICBVTE, D AOBILEEIINT S
BROBEEEEA LRV, —F, 0 AKE L BEE
FominEickE<dan, ZhuE, xZ0VE, 257
B E BB B R CRERERT ¥ v VST 2 8H#
DEBLYERTAHIEICL S THHATES.

(5)Fe0, Fe,03 &t 27 7 L BREBREBHBO
R ETFVEER L, ZOEFUFEERERT X
CHHTELZ EEHLDIC L.

EFFROMFEREO—E & L CHARSHEHS L D AR
REFEBK S (BB 63 F£4) ¥ 1)/, FCL CRE#
DEXRLIET.
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