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Dephosphorization of 4%C Iron Melt with CaO-based Flux
Containing CaF,-CaCl, and CaCl,

Kazuumi HARASHIMA, Yoshimori FUkuUDA, Hiroyuki KAJIOKA, and Yasushi NAKAMURA

Synopsis :

Iron melt of 4% C was treated with CaO based flux containing CaF,-CaCl; and CaCl; additives by using a
rotating crucible containing 1 kg metal at 1 350°C, and the dephosphorization reaction and its important
donimant factors were studied. The transport of phosphorous occurred between slag and metal.

The experimental results were explained by assuming the following equation of dephosphorization

reaction :
[P]+3/2 (O¥)+5/4 O,=(PO.")

Apparent distribution ratio, Le(=(P)/[P]), was strongly dependent on oxygen partial pressure, P, slag

basicity, B, and additive contents.

Lp in air was given experimentally as follows :
BS]2 ]ong=204+869 ]OgB+SI'NAdd,
B>1.2 logLp=2.754+:<"N agq.
B=Nca0/(2Nsio,+3Nr,0,)

N ada: mole fraction of additive
Naaa.=0.15~0.5
cUPD2=0,74, and <=2 9]

where

Ly and overall reaction rate constant of phosphorous, k,, increased as P, increased.
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Fig. 1. Change in phosphorous content of 49,C

iron melt after flux addition.
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Fig. 2. Effects of additive (CaF,/CaCl,~=1) and
CaO weight in flux on degree of dephosphoriza-
tion.
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Fig. 3. Effect of CaO weight in flux on degree
of dephosphorization.
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Fig. 4. Effects of basicity of flux and initial
phosphorous content in metal on degree of de-
phosphorization.
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Fig. 5. Relation between oxygen partial pressure
Pg, and overall reaction rate constants of carbon
and phosphorous.
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Fig. 9. Relation between slag basicity B and Lp.
Solid square : Mole fraction of CaCl, equals to
about 0.23, Open circle ([P]o=0.15%, (CaO/
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sum of mole fraction of CaF, and CaCl, equals
to about 0.28.
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Fig. 10. Effect of additive (CaF,/CaCl;=1) mole
fraction on Lp.
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FoRfL 2.91 LEHEIRB. Lo T, Call; ik
WHEEETEAS 70 CH Y IRATRER, G
w32 CaCl, 0FLEENERILTES.
log C42%.=log C2+2.91 Ngac1, ==+veee- (11)
CaCl, ¥pn#Fliz CaF,-CaCl, fiF| L v b Cp %K
X TAHREMKE . Zhu, CaCl, 0ig 5725, CaF,-
CaCl, v 3 @) 2RKELTEHD, T(pogs) B
T BERPRENIDTHA .
K (4)e Cp IEATH LRAVELRS.
log Lp=log G +¢&i- Npgq.+ log 4}
+5/410g*P02.(12)
¢Ca(F.C1),—0.74, £CaCl;—2.91
(4y & *Po, 1ZEE)
—7, Ch it B oK TchHHMbR1)D LoD,
log Rp(=log L,—ei+Npgq.) =a-log B+ 8 -+ (13)
T, at B RIEHTHS.
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Fig. 12. Relation between log B and dephosphori-
zation power of CaO based flux containing CaF,-
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Fig. 12 @ Ry & log B L BAfRE =T, Kb,
FBRRE LT BNFHOBREERLICAZ 7DD A
HE Rp BRATRENS.

B<1.2 log Ry=2.04+8.691og B

B>1.2 log Rp=2.79 oerrevveriiiiniinnnen. (14)
7272 L, Naga % 0.15~0.5 0®EFTH 5.
B 1.2 P kT, Ry —ElxxrT.
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Fig. 13. Relation between additive mole fraction
and T. Fe content in slag.
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Q) BEEETh 2. AT 7OXKEEHFT TS FeCl,
wEE Y, CaCl 2RAE S hic. L2 T, LT
DRIGT, AF ¥ FeO & CaCl, 2R LI D
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A4G°y goox=—17.5 kcal /mol!®)
oKL, CaO-FeCl,-Si0, 7 5 o 7 A% VT, Ar
FHESTCHESEEHT L, BRSIOHY ANk
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DFELCH 5.

KA 2D, AT 7O AR X KELTHRUL,
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4.5 RMAIDEH
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B>1.2 log Lp=2.75+¢i-Nagq.

eCa(F,.C1),—=0,74, ¢CacCl,=2 9]

(2) CaF,-CaCl, ¥} X0 CaCl, FEinFloigint Ly
HRELL, A3 750 (T.Fe) # KTFX¥%. Th
X, WnERAS 7d o b Ao FEREEY ML,
(FeO) DFBERE L AESTHEHERTH L THH
T 5.

(3) Lp HIVAELTORY AREIKMEOBES
EREZEREL oD, B AR EDT, KGR
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