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Dephosphorization of Fe-Mn-C Alloy with BaCOj3

Masaki Fuaita, Hiroyuki KATAYAMA, Akira Y AMAMOTO and Michitaka MATSUO

Synopsis:

Dephosphorization of manganese alloy ([Mn];: 5-60%, [(P],:0.1-0.2%) was tested with flux containing va-
rious carbonate of basic oxide, by a 70 kg scale experiment.

(1) Dephosphorization hardly proceeded with flux containing CaCOjs, In the case of treatment with flux
containing Na,COj3 or Li,COs, rate of dephosphorization was also low. On the other hand, the rate of de-
phosphorization with flux containing BaCO3; was comparatively high, and rephosphorization did not occur.
So detailed experiments were done with flux containing BaCOs.

(2) In the case of treatment of high manganese alloy, the rate of dephosphorization was higher without
adding BaCl, than with BaCl,. This result is different from that for high chromium alloy. The reason is
that MnO formed reduces the melting temperature of slag.

(3) The desirable conditions for dephosphorization with BaCO3; were: (i) lower temperature (ii) [%C] a lit-
tle lower than the saturation value and (iii) preventing contamination by SiO, and so on in order to keep

(%Ba0) as high as possible.

(4) It was effective to control oxygen potential of atmosphere or flux injection in order to make (%MnO)

appropriate (20-40%).

(5) (P)/IP] of 15-20 was expected for dephosphorization of ordinary ferromanganese with BaCO3 at about

1300°C..

Key words: dephosphorization; barium carbonate (BaCO3); high manganese alloy; soda ash (Nay,COj); lithium
carbonate (Li,COs3); barium chroride; injection; ferromanganese.
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Fig. 1. Experimental apparatus.

Table 1. Experimental conditions.

Temperature

1300~1 500°C

Metal weight

70 kg

[Mn];

5~60%

[cl;

3% ~carbon saturated

[P];

0.1~0.2%

Sorts of flux

BaCO3/BaCl; (100/0,33/67)

LiaCO3

NagCOg/NaF (100/0,79/21,67/33,50/50)
CaC03/CaCl; (80/ 20,67/33,50/ 50)

Flux metal

ratio (weight) 0.04
Ar bubbling 8 NI/min
Atmosphere Air, Ar, Air-0y

3. X B E R

3:-1 EEISYvIRERAVWERYAER

[Mn] : % 60% O EKEFBHB LRI LT,
CaC0;-CaCl,, Li,CO3, NayCO3-NaF, BaCO3-BaCl, ®
ABEO 75 v 2 RICKBPLY ABE LR, &b,
EIML 72881 dH 5V ik s ot ¥hd, Z7osd
EMHCIVEDLVIEIERHLEENTVELEHDTH 5.
%%%szuﬁ?.ER%fuﬁtAEMDAﬁ
BIoTwin, YIRAB LURBEY 77 ARTD
B AL, #o@nﬂmmw Roohb, HA
1% Nay0, LizO AL CGREMET LA Z & Lafin
LTwWa. —F, RENY Y AZRTIRERGED ARH
<, #O@DA%&%n&w

Temp, : 1300°C
(Mn); :~60%

80%CaCO;3—
(C), :60~63% 20%CaCe,
10 —————< =2

A

a / /
08 Li,CO;” 67%Na;CO;~
33%NaF

n:‘-
~ 06—
a 67% BaCO;- 33% BaCy¢,
04—
O —0
02
1 | ! | 1 |
0 0 10 20 30

Time (min)

Fig. 2. Comparison of dephosphorization with
various fluxes.
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Fig. 3. Relation between the amount of alkali or
alkali earth oxide in slag and (P)/[P].
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Fig. 4. Influence of the amount of barium chloride

in flux on dephosphorization.
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Fig. 5. Relation between (BaO) and (P)/[P].
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Fig. 7. Influence of carbon content in melt on de-
phosphorization.
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Fig. 8. Influence of manganese content in melt on
dephosphorization.
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Fig. 9. Influence of {%Si] before treatment

([%Si];) and (%SiO2) on dephosphorization.
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the experiment of heating BaO-MnO, briquette.
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Fig. 11. Influence of carbon content in melt on
dephosphorization.
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Fig. 12. Influence of manganese content in melt on

dephosphorization.
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Table 2. Typical composition of siag.

BaO+MnO+ (BaClp) SiOy
75~85% 1~3%

A1203 MgO P205
1~3% 3~6% 2~5%

NORIHEEHAHZ LT LV, BELRBERT
Y r vz (P)/[P] 3 AME % R 3 fEIA3E 2
5.

KESY i, 7ULBEDOFY AICOVT, 7Ty
ATEEEBERT VO EEY, BRWLFIEEE
(A) ZHOWCTEIBICX2TRDHBTWAS, LHrL, v~
H o EEDPAITIR, BEISATWVDADE®(BaO :
1.08, Mn0:0.98) # Vv 5[Rby, ZOEHEAFETIEE
BiEREPHPEAT LI LTE DD

()75 92 R4>TP 203 VEDOHEA

KB Y AR EBEPRICKEAAT (%Ba0) 255
WIERLR 7 SR BETICEDY, R S LEEMO
FHEREIDOAERMICHEVAZEDLZ L 2HADT,

Temp, : 1300°C
(Mn); : ~60%
501 (C); : 60~63%
- Flux : BaCO;
30—
In air
20 40
)
<10} 38
o L
S Ar shielded 53
3 —
in air+0,
1 !
3 s 1 0
log Po, (atm)
Numbers in graph indicate (%MnO)
Fig. 13. Relation between Po; of atmosphere and
(P)/[P].
® Flux injection (C)i :6.0~63%
Temp. : 1300C
Flux :BaCO;
100
70
~ 50
3 v
~ 30~
o 20 . .
~ Relationship got by
top addition of flux
10
1k
S ] 1 1 | 1 I
0 10 20 30 40 50 60
Mn); (%)
Numbers in graph indicate (%MnQ)
Fig. 14. Influence of flux injection on (P)/[P].
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