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Effect of Calcium Fluoride on Phosphorus Distribution between MgO-
saturated Slags of the System CaO-MgO-FeOx-SiO, and Liquid Iron

Synopsis:

Hideaki Surto and Ryo INOUE

Experiments have been made to study the phosphorus distribution between liquid iron and MgO-
saturated CaO-MgO-FeO,-SiO, slags containing 1 to 49, CaF, in the temperature range from 1 550°
to 1 650°C. The effect of CaF, on the equilibrium quotient kp (= (%P,0;)/{[P]2(%FecO)5}) was

found to be nearly equal to that of CaO on a weight percentage base.

is expressed as

The equilibrium quotient £,

log kp=8.22 log[ (%Ca0) + (%CaF,) +0.3(%Mg0O) —0.05(%FeO) ] 421 460/ T —27.02

or

log kp=0.156[ (%Ca0) + (%CaF,) +-0.3(%4Mg0)]1+20730/T—19.48
The effect of CaF, on the activity coefficient of P,O5; was also studied by TurRkDOGAN and PEARSON’s

treatment.
slags.

The following expression for the activity coefficient of P,O5; was given for CaF,-containing

log rp,0,=—1.01 (23Nca0+21Ncar, + 17N ygo +8NFeo) —26 300/T+11.24
It was found from the plot of the activity coefficient of FeO versus mole fraction of SiO, that

activities of FeO increased with addition of CakF,.
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Table. 1. Equilibrium slag and metal composition.

(1 550°C)
No. P (o} Ca0 SiO FeO Fe,03 MgO CaF, P,0s
401 0.0107 0.117 20.66 25.57 31.40 2.83 16.76 2.38 0.763
402 0.0036 0.101 32.30 23.31 26.62 4.36 9.98 2.86 0.891
403 0.0063 0.125 20.82 17.84 40.68 4.20 12.71 2.79 0.806
404 0.0179 0.132 10.32 15.67 48.42 4.13 18.65 2.36 0.650
405 0.0023 0.112 31.92 14.18 35.11 6.66 8.16 2.88 0.893
406 0.0027 0.117 27.30 10.52 42.02 7.99 8.15 2.84 0.863
407 0.0066 0.125 17.01 8.99 52.91 7.09 10.88 2.69 0.817
408 0.0043 0.126 17.69 0.61 58.94 11.70 6.84 2.71 0.815
409 0.0116 0.164 8.89 0.49 71.53 10.27 6.06 2.35 0.401
410 0.0623 0.175 1.81 0.43 78.68 7.66 10.14 .12 0.195
411 0.0589 0.155 1.58 10.06 60.00 4.29 21.65 1.69 0.596
415 0.0478 0.178 2.16 0.83 75.00 7.46 9.32 3.87 1.38
416 0.0269 0.178 2.30 0.55 77.48 7.89 9.93 1.38 0.141
(1 600°C)
No. P Q CaO SiOz FeO Fezo;; MgO Capz ]’205
351 0.0312 0.097 24.15 32.96 16.37 0.99 21.81 2.82 0.686
352 0.0152 0.095 32.92 30.97 14,15 1.07 16.03 3.12 0.892
353 0.0066 0.145 29.24 21.64 28.69 3.66 12.01 3.66 1.11
354 0.0127 0.167 20.16 19.98 35.93 3.53 15.82 3.41 0.994
355 0.0123 0.113 35.71 24.15 19.67 2.90 10.86 3.45 2.96
356 0.006¢ 0.156 26.49 19.32 33.72 4.42 12.02 3.23 0.981
357 0.0135 0.165 17.85 18.06 39.62 3.80 17.22 2.77 0.880
358 0.0262 0.179 10.30 16.70 46.71 3.40 19.41 2.65 0.685
359 0.0037 0.133 32.02 15.58 31.87 5.97 10.21 3.28 1.04
360 0.0044 0.144 26.00 11.18 42,10 7.15 9.60 3.47 1.02
361 0.0085 0.163 18.46 9.75 49.58 6.12 12.14 3.04 0.909
362 0.0207 0.179 10.27 8.41 55.07 5.19 17.49 2.37 0.746
363 0.0065 0.148 18.75 1.02 54.67 12.39 8.15 3.09 0.971
364 0.014t 0.160 10.38 0.80 67.25 8.52 9.46 2.31 0.755
365 0.0822 0.209 1.15 0.36 79.03 6.96 10.66 1.04 0.229
366 0.0723 0.175 1.11 7.29 62.04 4.05 22.86 1.77 0.373
367 0.0659 0.167 1.14 14.24 51.85 3.00 26.67 2.20 0.424
371 0.0055 0.132 30.35 22.81 27.75 3.39 13.59 1.36 0.840
372 0.0028 0.134 33.76 14.63 34.30 7.13 8.14 1.56 0.883
373 0.0119 0.177 10.14 0.54 67.24 9.19 9.92 2.45 0.588
374 0.0704 0.206 2.10 0.53 77.50 7.67 10.78 1.25 0.201
(1650°C)
No. P o CaO SiO: FeO Fe, O3 MgO CaF, P,0s5
421 0.0187 0.179 19.01 24.34 30.89 2.4 20.24 2.71 0.648
422 0.0057 0.155 34,11 22.66 23.74 3.02 12.88 2.65 0.857
423 0.0086 0.189 24.17 18.04 35.93 4.25 14.04 2.82 0.775
424 0.0251 0.201 11.33 15.75 44.90 3.47 21.44 2.40 0.573
425 0.0034 0.138 34.86 14.56 30.20 6.29 10.14 2.85 0.864
426 0.0036 0.144 -+ 30.60 9.50 36.62 9.95 8.97 3.14 0.863
427 0.0084 0.205 19.93 9.22 48.98 6.86 11.19 2.73 0.766
430 0.0820 0.229 1.80 0.53 77.37 7.07 11.28 1.44 0.185
431 0.0771 0.212 1.49 10.09 56.74 3.78 25.30 1.81 0.379

- 64 —



MgO ggf1 CaO-MgO-FeOx-SiO, %A 7 /-E#kM O 0 A BRIk g+ CaF, o #E 1543

THZEVFHROENTHS.

2. R B A &

Rl EBREE S LU LAUTHBOT
HEET D, A7 7R YABI T AERIL D AR
7vE=Y AERREXYHRMLUTAZ 726 A%
BT R R, 1600°C DFEBRTIE 4 2 A Fe-
26% P £&EFEMULTH A% 2 2 A lln b FEICEIE
@B EB BT ot LaCrO, A+ V- CHML,
EERERE T 1550°C, 1600°C 35 X OF 1650°C #3EA
K. ERRISRNZA S FAREE CEUT 3~5h XL

oo AT 7, A X ADFPLOSWITHEREH LF L

THOHEDTERTS. i, AZARICAT IHD
D AD B T Y 7T VERIKEE (JIS-G-1214,
JIS-M-8216) i XDz, Ft, AT ISROEEKOSH
REE—AXBT-BE 2 v 2@ » V7 & WHEE (JIS-
M-8212) iz X Dtc. A5 ZHDEDPEDHINELT A Y
BRI 19 - f oF v BIREBEDY, KEKKEH-14
VRIRBRE (JIS-K-0101) % L U8 AERHH-7 v £
YTV va v uey VRNKERE (JIS-K-0101)
D 3 oD HECONTHEH Lich, Wihd ERfEco
WL REh O, F O TEARERClkREEEYE 2 T
KEGHEG -1 A+ VBRNEEE (JIS-K-0101) AT
SOFDHHTE T Ok,

3. BREIUEBR

3.1. DA, ADEDOKILEX
AEERTHLRICAT Z, » 2 AVHOERS OLFE
k& Table 1 4% 5. Table 1 T No. 415,416 L)
N DL EBR TR CaF, BES—E &L 15 & 5 icCalF,

FHEEALLC LT, EBREDO X5 7 o

CaF, BEIZ FeO BEOHINE & & ITEER R LI,
F T OFERIEOWTEH TR L.

CaO o WHEINZ 7 b Ko7 EBRED 2 5 7 EEIZ
CaO BENEL RAC O TARERC /LD DT, FHE
Bciy (CaO+8i0,) oYEINZE N DA T VYEEX KD
7o, SiO; EBEVENM IR TIE SiFy RAECOWTERE
TERERSLN,. Si0, DLOPEINLH, LRDIA

]
Temp.(*C) | 1550 1600 1650
Pinitial slag |metal slag slag
100 ! < 30 [V o .
ieoo 30-50] o v a | a
T3S0 © | v & | ®
1™ =7 e v A o
BO[ N
A o e
B
3 v
60 N
o
P=
. .
b v
il
] . .
Z40lo v |
w © n : N
uw o
< r‘,}, - o SRR, & 4
L] A v v
20%F> ) L 4 . N
Q W
v v
™ A\ 4
0 S I 1
V] 20 40 60 80

Pa P I”Pi[:)iﬁu‘ X 100 ('/o)

Fig. 1. The relationship between the evaporation
loss of fluorine and that of phosphorus. The sym-
bols M, S denote the evaporation loss of phospho-
rus in the CaF,-free experiments equilibrating phos-
phorus from metal and slag sides, respectively.
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