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Synopsis:

The effect of temperature (1 250-1 450°C), silicon and manganese in carbon-saturated iron (0.1% P,
0.05% S) on the dephosphorization was studied by using the flux of the CaSO~CaCO; system. It was
found that CaSO,, although it is in solid state, has the strong dephosphorizing power. The following

dephosphorization reaction was derived from the resu

tion products;

lts of EPMA analysis for the dephosphorized reac-

7/2 CaSO,(s) +2P =3Ca0 -P,04(s) +-1/2 CaS (s) +1/3 S0,

No effect of the oxidation of silicon on the degree of the dephosphorization and no reversion of phos—
phorus and sulfur were observed, but the remarkable sulfur increase in metal was found as a result of the
reactions of CaSO, with carbon, phosphorus and silicon. To use this flux for the dephosphorization of
hot metal, all efforts were made to prevent such sulfur absorption by adding CaF;, Na,CGOs and CaC,.
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Fig. 1. Variation of P and S in metal with time—

- Effect of temperature.
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Fig. 2. Variation of P and S in metal with time—
Effect of Si and SiO,.
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Table 1. Chemical composition of the reaction product after dephosphorization
by CaSO, and CaS0O,/CaCO, flux.
CaO P,O4 S FeO' | CaO/P,054 CaS CaO' | CaO'/P,0
No. Flux (%) (%) (%) (%) mol ratio (%) (%) mol ratzios
10 CaSO, 54.14+1.3| 43.5+2.1 1.4 1.8 3.15 3.1 51.7 3.01
™, 12 |CaS0O,;/CaCO;| 52.6+0.7 | 41.5+1.8 2.3 2.3 3.21 5.2 48.6 2.96
169 CaSO, 46.0+0.8 | 52.14+0.8 0.1 4.0 2.23 0.2 45.8 2.23

EPMA was used for determination. No. 10 and No. 12 are the results for the reaction with Fe-1%P-Cg,s melt at 1 250°C
and No. 169 is for the reaction with Fe-18%P melt at 1300°C. Notations of FeO’ and CaO’ are explained in the text.
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Fig. 5. Variation of P, S and C in metal with
time.
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Fig. 8. Variation of S in metal with time.
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BigEFI & LT, CaC, HHWTEBRETOL.
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Fig. 11. Variation of P and § in metal with Fig. 12. Variation of P and S in metal with

time—Effect of Na,SO, and Fe,O,.
BRI LT X b Sk E L, IO T 5 5 2
AR ELD. TR, MERNSRZE L >TL
¥5. Lal, CaSOy LPRIVCEDRIGIC LD, B

D AR, CaS kX0t CaO MR I, ¥ i &
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WhHZ EMNEL XS, CaSO,~CaCO; 275 » 7 A
TRERETLH Y ARG HET L, FEETHD L
SHTRROBMDATZ T » 7 2D &L REL Bix
5.

CaS0,~-CaCO; &7 5 o 7 ADFHH LR UEREHET
ZRIF D Fe0;-CaCO; R7 5w 7 ARIDBED A,
WEBRLY T ok, TofEY Fig. 11 wrnd. Fe,Of
CaCO, 75 » 7 A& LTIL Fe,0,-CaCOy % Fe,O,
75% —CaO 25% it % X 5 cHERA Licd ox v
fo. C OFABUTERBRIEE 1350°C CRlMETH BY. D
75 v 7 A HAVICEA (No. 76) Oy AEER LD
Bt v A Zit CaSO,/CaCO, 75 o 7 2DH4E (Fig. 1,
No. 42) X v I bnicE2Tn5. ¥ 7 5 » 72 AR
MBEBCIIEME L e BB FE DB 7 T v 7 AFRO Fe,0y 23
BHRRBEC I OTETLINDOTCREK LD 2D
B AR bl EEz bhb, BiutbTod ot
FTLTWS.

CaS0,-CaCO, A7 5 » 7 ADKREIL T T v 7 AT
BB ORBBERINAE L2 & THS. ZHIIAPFET
B 5o & fe0tz L 5 CaSO, & #skho C & DRIGI
Y 0R4 Lt SO, #AMNERTHS. LhL75y 2
AWM T B Lab Tl b kit
Bip ARz bt Bbhs. HPweo2nwiEL 3
LY — BTy 7 AEHCIEBACIL 7 5y 7 AN
PRSI EE S5 O TH D ABRZIREE LET
F%. CaS0,-CaCO3 27 5 » 7 ALK TUIHD A%
TING LA EHEY 2w, CaSO, & Si LK
JETRERINYBIRT 5. 4%, CaS04-CaCO3 %27 7
v 7 ARBED A B eIt s OMERINEI 2 %
MErhETHS.

V—FRT7T 2 ARHCEES, LWBEBE O RS 7
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R EDEIIES THEH. 51 LRT T » 7 ADHRETY
CaS0;-CaCO; 27 5 » 7 A% AWIEEITUEE O
AT Z3EHTH O P2 3Ca0-P,O; & LTHET S
ZEMRBE B LD, LI O T OUBEBED AT 7
BREPREBELTMBT L LX) PR P, 772
ELTHEFETAC ENEZBRD. CORINK(3)RT
H03 - 6T Fig. 7 Rk, ZORIG(3)
REXERIEY), SR EEREDR, 1454°C Ll LT
BHECHETH, Pp,, Peo T FFTRIE X HIMER
CTRIGHBETT 5. KALBL Y A QB ETOBDOA S 7
LBRERR L OBAWEBLL TR ERLD, AT
7 ¥ CaS 13 CaSO, &7c% D CHUEHOM » AL
FffATsZ ENTES.

5. &%

CaS0,-CaCO; &7 5 o 7 AL L 5 REMAGH OB
D AEBEIT, DTOBEREE.

D 75, 7 AMRABEEHTELCHLTEL
B ADEITL, Fh79y 2 ARIMKTEDOED A
R EAERZ Bigwe.

2) 75y 7 A HEMPETE LG RERN 255
2, EREELOBERMNzZ OIS, ¥z, 759 7 A
BN T BT BRsET L TR D, & OBkl
EREEILEC 5.

3) W RERMAEST Si KEET 5E, K
D ARTRITEELYZIT, FRBEIV IR 52 ERERIN
PEEIh5.

4y KAD7 Ty 7 AL L AHREBMABZOHR Y AN
AR E 3Ca0-P,O; ThHHZ &% EPMA X3
HEBSW CHER L.

RO AV o EEEA R B B = R ¥ DUT I 5
. SiO,(s) B LV CO DAFKD 4G° 133THR (8) i
Lokt ILBEHFOFERECIOBEOHH
= R FEAESCHER (7 ) B F I L.

3Ca0 (s) + 2P +5/20,=3Ca0-P,04(s)
4G° = —479 600+ 138.65T%  (cal)
CaO (s) + SO, + 1/20,=CaSO,(5)
4G°= —110320+56.80T® (cal)
CaS (s) 4 20, = CaSO, (s)
4G° = —266800+78.4T9 (cal)
2P +5/20,="P,0; ()
4G° = —326 800+ 135.78T? (cal)
2Ca0 (s) + Si0, (s) =2Ca0 - Si0; (5)
 4G°=-—30200—1.2T% (cal)
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