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Oxidation Dephosphorising Method of Molten Steel Containing Chromium

Yoshimasa Mi1zZUKAMI, Naoto TSUTSUMI, Hiroshi SHIMA,
Toshio HorI, Tadanobu KoMal and Shogo TAKAISHI

Synopsis :

Conventional oxidation dephosphorising process has a shortcoming that when applies to chromium-con-
taining molten steel it oxidizes the chromium as well. This study is aimed at developing a technique to
produce low-phosphorus steel while preventing the chromium oxidation.

It has been found that the desired dephosphorization can be achieved while inhibiting the oxidation of
chromium if the oxygen potential in the molten steel is controlled using chromium oxide, rather than iron
oxide as an oxidizing source. The preferential oxidation of phosphorus depends on the equilibrium relation
between chromium, phosphorus and oxygen. It has also been made clear that the slagging of flux is impor-
tant from the viewpoint of kinetics.

Another study made on the mechanism of dephosphorization by the slag particles in molten steel has re-
vealed that a film of chromium oxide is formed over the surface of slag particles to inhibit dephosphoriza-
tion when iron oxide is used. Also, it has been confirmed that the addition of calcium fluoride and calcium
chloride to dephosphorizing flux is conducive to the acceleration of the dephosphorizing reaction.

On applying the above finding to the dephosphorization of molten steel with an initial chromium concen-
tration of 1 to 2 percent, as high a dephosphorization ratio as 80 percent was obtained while preventing the
oxidation of chromium using a flux comprising 40% CaO, 20% CaF3, 20% CaCl, and 20% Cr,0s.

Key words : secondary steelmaking; ladle metallurgy; dephosphorization; chromium- containing molten steel;
preferential oxidation; flux; slaggmg additive.
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Fig. 1. Experimental apparatus.
Table 1. Flux compositions used (wt%).

Ca0 | Oxidizer® | CaFs | CaCly [ CaO Oxidizer* | CaFy | CaCly
67 33 0 0 54 26 0 20
60 30 10 0 50 25 25 0
60 30 0 10 50 25 12.5 12.5
54 26 20 0 50 25 0 25
54 26 10 10 40 20 20 20

% Fey03, Cry03 and Fez03-Cry03 (1/1 wt%)
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Fig. 2. Behavior of chromium and phosphorus
contents using Fe,05 as oxidizer at 1 600°C.
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Fig. 3. Behavior of chromium and phosphorus
contents using Crs03 as oxidizer at 1.600°C. .
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Fig. 4. Relation between degree of dephospho-
rization and that of chromium oxidation using
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Fig. 4 \IRT. BLF & LT Fe,0; ¥ W 5A, B
DAEEREK 6% T, COBEDZ a0k 70%
EREWV. LAL, CaFy 2T 5L, 7 usnpgit
12 50% FCHIfl s, AoBD ARIE 90% ICHEML
7z. Fey03 12 Cry0; * RA L -BILA OB E D,
Fe,0; DA DA L RO EM % 2 L7245, CaF, DR
mcknzasro{bid 20% F THIHl S hzk

—H, Cr0; 2213 2 BiLF & LTHWS L, 207
T 97 A 1600°C ICBWVTIZR T Z7HFEBFIRTH S
2%, 20 LOBEBIUBY ARSRIEEAEETL
ool LeL, ThiZCaF, #MTsE, 77
Y 2DEALIMREEN, 7OLBIETEALBETAZ L
<, RUGHERER 20 min THEO AL LT 80% 2185
S ENTEL
3-2 BYABCRIFTRNFOEE

B OER2»S5BIEH & LT Cr,05 2 V272 CaO
HT7 Ty 7R, FAOTMAIEM, ZhoABO A
BRI RITTHBII OV THAN. e ORI X 55
D AZEE Fig. 515, WHBOBR Y ARICRITTRM
FloEE%* Fig. 6 I277T. ®mMAl % & w561 Fig
4 RHLRLALICHDARIZLEALET 2V,
CaCl, #0135 & 20 min OLEEERE T 60% % TH
DAKRMNHEML, %7 CaF, 2L 2B 41101,
CaCl, DHA LD LY AEEDOBEMIC X Y [ —FEEA
WEGETHDALNUATAED, 80% LEWHH AE
nL7-. .

CaCl, & CaF, #*%EICRARMT AL, ZhEnH

Fig. 5. Effect of additives on dephosphorous

behavior.
100
~ (Crlo=1.85% Cacy
8 L Bree0. 1% CaCl;
g gof 1600, 20min Ok
2 CaO-Cr;0; - 4
. additive /CacCl,
5 60 ° A~
=
2 i m / -
'§~ additive
g ; —
: A |without
: O [CaF;
éw @® [CaF;-CaCl,
0 ICaCl;
o N 1
5 10 30 30

Additive (wt % in flux)
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Fig. 8. Behavior of chromium and oxygen contents
during dephosphorization using several oxidizers.
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Example of characteristic X-ray image by EPMA for slag-droplet using Crz03 as oxidizer.
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Photo. 2. Example of characteristic X-ray image by EPMA for slag-droplet using Fe,03 as oxidizer.
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Fig. 12. Effect of additives on softening point of
flux containing chromium oxide.
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