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Rate of Dephosphorization of Liquid Iron by the Slag of
Ca0-Si0,-FeO System
Kyoji KUNISADA and Hikoya Iwar
Synopsis:

The rate of dephosphorization of liquid iron by the slag of GaO-8i0,~FeO system was investigated at
temperatures of 1570, 1610 and 1 650°C.

The rate of dephosphorization was analysed as a first order reaction equation. On the basis of the dis—
cussion on the effect of slag composition on the rate of dephosphorization, it was found that the reaction—
rate constant was expressed as function of CaO and FeO content in the slag and temperature as follow:

log k=1.67 log(% CaO)+1.90 log(% FeO)— 2220 5057

It was obvious from this expression that the optimum composition of slag for the rate of dephosphoriza—
tion is 47%, Ca0-539%, FeO.

The discussion was made on the rate determining step of the reaction, and it was considered that the dif—
fusion of phosphorus from slag-liquid iron interface to slag phase controlls the rate of reaction. On the
basis of the discussion on the rate determining step, the value of D)/ was obtained to be

0.1—7.0 X 10~4 cm/s(1 570—1 650°C).
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Fig. 1. Composition of slag used on this
experiment.
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Fig. 2. Variations of [%P] and [9,0] with time
by the slag of various FeO content; slag E : wt%
FeO=60,G :40,1:20,K :0.
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Fig. 3. Variations of [2,P] and [9,0] with time
by the slag of various basicity; slag C : wt9,CaO/
wt9,510=40/0, D : 30/10, E : 22/18, F : 10/30.
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Fig. 4. Variations of [%P] and [2 O] with
time at 1570, 1610 and 1650°C.
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Fig. 5. Relation between distribution ratio of
phosphorus determined experimentaly and from
calculation.
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Table 1. Value of reaction-rate constant.
Temp. k Temp. k
slag ) (107%cm/s) slag (”C) (107%cm/s)

1570 0. 456 1570 0.091

A 1610 0. 557 F 1610 0.098
1650 0. 650 1650 0.110
1570 0. 836 1570 0.299

B 1610 0. 909 1610 0. 365
1650 L 11 G 1610 0,318 *

1610 0.329 **

1570 0. 800 1650 0. 386

C 1610 1.02
1 650 1.19 H 1610 0.115
1570 0. 553 I 1610 0.154

D 1610 0. 590 1570 0. 061
1650 0. 667 ] 1610 0. 079

1650 0.097

1570 0.343

E 1610 0. 382 K 1610 0
1650 0. 425

»+ Initial phosphorus content in liquid iron;
*0.22%,, **0.12%.
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Fig. 7. Effect of FeO content in slag on the
reaction-rate constant.
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Fig. 8. Effect of CaO content in slag on the
reaction-rate constant.
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Fig. 9. Relation between log & and log(2,CaO)
or log(9,FeO).
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5P, ODHHfEN BRI OV TOHEIRE ((14)
R) L hRDI (%BFe) & (1) RefRA L TEREHED
Ly #BHL, (1RXHH L. L (%CaO) 13
—E L LT, ERHOMEEYB-7e.

(%Fe) n— (%Fe)n+1

5Mpe W
:“‘QM—P : Ws {[%P]n* [%P]n+l}
Mpe Wpyon
e i [%O0lner=[%O01a} - (14)

(Kb M i3, TR ThBEFLRORTFERZET.

BLED X 5 HEh vic & £ s 1T 5
(1RO EHADME (ZF (@) RKD, ZOEY L DR
(1)Ko AETH 2 (ther—tn) KHY) TRHLTT e
v b T5 L, Fig. 14 WRT X5 EHDTRIFRER
BRI, Lo T oBEROEE»S D/ d
DEZRDLENTESL. Z0X5 - L TH-EY
Table 2 iRT. k¥, CZCTREK 4 KLIUOAS S
BE W, 3EBROHOEE B, os REBRIECKIT HFH
M7e 5 — & AV ~J- % HEeENDERsoN!D o 1410°C 12 k1)
BEx i,

AEETE LR {HIT, 0.1~7.0x10-4cm/s (1570
~1650°C) TH%5. Zhie o nTJI[&HD DORDIE
WEBEFRE) 13, 0.47~4.3x10-3 cm/s (1540~

T=1610°C

Fig. 14. Relation between Y F(f) and time.

Table 2. Value of D)/ 6 .

Temp. Dcpy /9 Temp. Dpy /6
slag (C) (107*cm/s) slag C) (10~*cm/s)

1570 1.33 1570 2.23

A 1610 177 F 1610 4.9
1650 2,36 1650 7.03
1570 0.38 1570 0.35

B 1610 0.58 1610 0.73
1650 1,04 G 1610 0.51

1610 0. 49

1570 0.07 1650 0.78

c 1610 0.18
1650 0.29 H 1610 2.29
1570 0. 47 1610 0.27

D 1610 0.64

1570 0.37

1650 1.06 ] 1610 0.46
1570 0.86 1650 1.53

E 1610 1.81 K 1610 —
1650 3.84

1680°C) TH %55, FEBRERD S D, ERHELD

FBute A 5 ZEERE slag E, G, T XHWIEHED
BB LT HRS E, KERETIE 0.3~3.8x10-4cm/s
Lieh, BIF—H/PIWEEIEOTWS. ZOXR—FK
DERICOVWTREED E ZATRETH S, DpfEd
LT Ca0-8i0,-Al,0; %A 5 7tk B {EWEBER
L, 6 &LTHRFBTHHEEM (0.012cm)!® % v
CToofix RS & 10-4cm/s BEDHE /5T &2
b, ARSREIFEYLETHILEFLLNRD.

7e¥s, Fig. 14 @k WTIF @) LBER ¢ ORI RE
HESBEGERE LR S, (10)ROZMMERT D
DTHY, KEBRCHT BB ARG REERL, Bl
STOD BH-A T FRE S A F IhAD ) ADIREGE
Behsb BT TWS.

5. & =

1570 ~ 1 650°C 1=\~ C Ca0-8i0,-FeO RZAF 7
CIHBHOBY AREYRIEL, 2¥0 L5 iRy
B,
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1688 B L W

2 70 % (1984) Hl4=

(1) AEBCRI BB AEERL, B ARG,
REILTHEITT S0 & UTHEN, BETLHZ LT
7z

(2) Biv AEERCRIFT CaO kL8 FeO nss
TERINCKRF L, RIGEEEROKBR L LTk
Bre.

log £=1.67 log (9,Ca0) +1.90 log (95FeO)

5 620

- r - —5.057

Fre, TORLDEY AERBRCHTHREA 5 7 M B
1Y, 47%Ca0-53%FeO ThH2 o kA7

(3) Wiy AREOHEFREL, BH-A5 7R @ o
AT IHRAND Y ADIEERTH S LS h. %
7o, ThEfdElR s LTkoi D/ Offiiy, 0.1
~7.0x10~4cm/s } fc0t-.

B, RFEOZETRII 0 BB 0H iR 1
WIZPEWTC RBR KR FE T AR — BB, BH K
B IOCERKEL TERRARBAT OBIRE BT R
E LAY ol -
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