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Phosphorus Distribution between CaO-CaF,-SiO, Melts Saturated
with Solid CaO Compounds and Carbon-saturated Iron

Mineo MURAKI, Hironori FUKUSHIMA and Nobuo SANO

Synopsis :

The information of thermodynamic properties of phosphorus in lime bearing slags at low temperatures
is required in connection with the recent progress of hot metal treatment.

In the present study, the equilibrium distribution ratio of phosphorus (Lp) between CaO-CaF,-SiO,
melts saturated with CaQ, 3Ca0O-SiO, and/or 2Ca0-SiO, and carbon-saturated iron was measured under
CO atmosphere at temperatures ranging from 1200 to 1 400°C, keeping in mind that the industrial flux

always contains some undissolved solids.
The results are summerized as follows :

(1) Lp increases with increasing CaO content and has a maximum when the slag is saturated simulta-

neously with CaO and 3CaO-SiO,.

(2) Phosphate capacity was confirmed to be independent of the oxygen partial pressure by using iron-
carbon melts equilibrated with austenite and CO at 1 300°C. The phosphate capacity in basic regions of
this system is much greater than other lime bearing slags. :

(3) CaF,; is more effective for dephosphorization than CaCl,, probably because the interactions between
fluorine and phosphorus and between fluorine and calcium are stronger than those between chlorine and
phosphorus and between chlorine and calcium, respectively.

(4) Lp increases significantly with a small Na,O addition to the CaO-CaF,-S8i0, system. This result
indicates that the costly soda ash treatment can be replaced by using lime based fluxes containing a little

soda ash.
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Fig. 1. Liquidus at 1300°C for the CaO-CaF,-
SiO, system.
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Fig. 2. Composition dependency of Cpg,s- at
1 300°C for the CaO-CaF,-SiO, system.
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Fig. 3. Temperature dependency of Cpg,:~ for
the CaO-CaF,-Si0, system saturated with CaO
and 3Ca0-Si0,.
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Fig. 4. Relation between log Lp and log Py, for

the CaO-CaF,-SiO, system saturated with CaQ

and 3CaO-SiO, at 1300°C.
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Fig. 6. Effect of P content on Lp for the CaO-
CaF,-Si0,~P,0Oj5 system at 1 300°C.
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Fig. 7. Enhancement of Lp by Na,O addition
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Fig. 8. P content in Cu as a function of a)

activity of P (Reference state: infinitely dilute
solution for phosphorus) and b) weight percent of
P at dilute concentration, in carbon-saturated iron.
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Fig. 9. Phosphate capacities of various systems
containing CaO.
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D, DI ENLEFY AOEREREIEREER C1T
KREBEEC I 2T, BIIRBEAET LA 51ICE
2 %. —HEED 1400°C kT 5EE 5 ORE
IThE Ge=1 & ac=0.341 DBsD log Lp %<3 L
BIZEDHA 0.18 k¥ Zhix Fig. 5 oA sic
OERFER LY b LA L HRBLTV5, %
BEOE L DX (log Cpoys- DERRE 0=0.12) %%
%5 ERIGH 20 OB ADLDT, KEBROEREY HIT
h ADEBRFRBIC KT TREBREOXOHENBERELD
BIED X 5T H A L hieo o7, X T Fig. 4
T Lp HNZIFT Po,t WhHHIT 2 Z LD LNI-D
T, BELHETT (%P.0:) =6, T=1300°C, Lp=200
LT, A7 7-2 2 VRAETOBESEXRE L 5
L, RERIERED (%P,05) =6, Po,=2.76x10-17 atm
DED Lp=0.7 2 HLHEE LT, 124F Po,=10-146 atm
Lheh. MABLYNE Np:Oy=1:4 OREGFARF 4+ VU ¥
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Eth CaO L &# TRIFIL 72 CaO-CaF,-Si0, £ 27 7 ¢ REMAMBEM O b A O 4 EF 699

—AALLT 100t DBEFHBICA v o =7 v 2 VAR
T\, BHPOBESEXEABRE L vy —%H
THIEL TS, FRIZIME, by FAS SEBOER
$h it Po,=10-"4atm ThHH, RFREREBS
LEbEDLEL , 725 7-BHMTIT 0 ADSE 1 B
LCEREFEREILTWE EEL LRS. ThbbLE
#bE 75, 7 AE iy AXETL, b, A
IR EDOTIRBIERE AT /v L HEBIE NS,
5. ¥ B

BEHOE 7 5, 7 ADEKRR TH HEERE T O
CaO-CaF,-8i0, Rabkx3i% s LT 1200~1400°C
T 5 RBEMBE L OFEH AnEHR (Lp) OBRE
KA, MR ROBES EREEERIE L. &
bz CaCl,, POy Na,O o h A RIFT BEE A
N, LToKEAS>HE 1.

1) CaO-CaF,-Si0, %2 5 71 CaO kA X
7 4 A7 =24 bF 4507 4 (Cpog-) FDL, B
CaO & 3CaO-Si0, &EMFEK THRAD Cpogs-=
1025.7 (1300°C) % 7. ZHIIMLOBEKRREZ 55 7
AD Cpop— LT HLEBCKERETHS.

2) 1) RO b A DDOREEREE L LT,
4H°= —117 kcal/mol ((10)5X) »B5ht-.

3) Ly OMFESFERFELXFAN, Crops- DBESE
CEOTEE LW 2D, ZDZ LB
B0 AP kT B EH-A T 7V RiH O BESEYHTE
U CSEHME & el % &, B D A RIGHRIE PRI R)E
LT\ 5 LR TE.

4) CaO-CaF,-SiO, %» CaO, 3Ca0-SiO, F[H
fAf1A 5 70 CaFy, % CaCl, TE#HLT Lp #HIEL
7o &R (22%) HBEBRUEC Lp 128 1/4 KT
T8z Lok, CaF, 13 CaCl, X b B8y w Bib
ACERTHS.

F¥7z, ML A% 7did SiO, % P,O; THEEA L /I
4 Lp (24 L.

5) CaO-CaF,-5i0, %= 5 7» CaO, 3CaO-SiO,
W E R B Na,O 2&EmLC Lp #HIEL
72. Na,O Eomns e Lp 12BelikL, & 2
wt% Na,O o< 10 {5 d 7sot. oo Na,0
DIEET 50 wt% Na,O-Si0, oz h L igigZEL <, 4

D Na,O ofRIMTAkE e BEENE LR D Z &bvb
ot
ARRHITOICHIO>TEL OHB I RIHE £ L
BEAAMEE RATHE, BEALATEE HBPIE
CREHOBEYRLET.
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