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Decarburization Reaction in Ultra-low Carbon Iron Melt under

Reduced Pressure

Yasuo KisHIMOTO, Koji YAMAGUCHI, Toshikazu SAKURAYA and Tetsuya FuJn

Synopsis :

The kinetics for the decarburization of iron melt in the ultra-low carbon range under reduced pressure

were studied, using an induction furnace with a 20 kg melt.

The results obtained are as follows :

1) The decarburization reaction proceeded to less than 5 ppm of carbon, and the decarburization rate con-

stant, K, decreased as the carbon content decreased.

2) As the pressure in the chamber decreased, the decarburization rate increased with a carbon content of
more than 10 ppm. On the contrary, the dependency of decarburization rate on the pressure in the chamber

was small with less than 10 ppm of carbon.

3) As the influence of the sulfur content on the decarburization rate was small with a carbon content of
more than 10 ppm and the decarburization rates were also not affected by the mass transfer of CO in the
gas phase under the experimental conditions, it is concluded that the decarburization rate was controlled by

the mass transfer of carbon in liquid iron.

4) The fact that the decarburization rate with a carbon content of more than 10 ppm was affected by the
total pressure of the chamber was explained by the change in interfacial area of the reaction between the
gas and liquid phases resulting from CO boiling in the bulk melt.

Key words : kinetics ; decarburization ; molten iron; ultra-low carbon steel; RH degassing.

1. #%

FIESR O EHFE OB LD 7202, KR ERRK O
KFERE (ULTTR[CIEHTS) oETFTHFETIhTw
%. FIz2iE, [C]=30ppm (HEHZH: LLTEHE) OH
IR T[CI<20 ppm DM IE % L O T A
ME$TsZer@EehTnaD,

AR RWIL, —MICEEFT[C]=0.02~0.04% T
i L 784 RH REXEER Y 2 %8 (LTFci’
RH £#59 %) C[CI<30 ppm I TEZfR L TRl
NTwb. RH DR RS #ERE X[ C]1<30~50 ppm 75
BEIETIA I EAME SN THE VDY, [C]<15 ppm
DBIRK TR % BT BRI IGRFEREE A B e &
DEENEL B, £ D7 OBIKRFIREEIR T OB EE
DEENFEEN TS H, BIKREIRERO BT T OB,
RBUG B BRI EBRERBE T L IF L A LTFDRT
V),

il

FROY, 12kg DEZHFEEMIFICB V- THET
TICI»*B X % 600 ppm DiEH % CO/CO,-Ar BAE W
ARAFIFIZE D 10 ppm LT £ TR+ 2 EEBR %175 C
W5, LAL, COEBRTREHPOBIERE (LTFT
B[O LT %) (3 50 ppm BRE LKL, HFAMH» LM
EVRAE SN B LU T CHREFITORA TV S, ERED
RH TR RRES CixE#H[0]12:8% 300 ppm
PLEICHERE S, BRR T 2> S 848 S 3 IcBipess
HETLTwA, BEOHKRFEICLD, MHFOBRKKE
DEEERS R DRSS 5.

Z T, FBFFETIE 20 kg B 235 M) % AT RH
ETRCHH O 12 & DBk UG & 20 U R 5 320 F i
DBLR IR IC > W THRETT 5. % 51094%¥ 0 RH

B B BLRBUGERE & DB AT, RH B 5

RRSRIRBEIR O BLR SUCHIE BT 2 88 2175 .

FRITE 10 AXRZHEARRICTER P34 9 A 24 HZf (Received Sep. 24, 1991)
* o GRSk (B ) BKSRFZCAT (Iron & Steel Research Laboratories, Kawasaki Steel Corp., 1 Kawasaki-cho Chuo-ku Chiba 260)
*2 Ik (k) Sk MPFZERF T8 (Iron & Steel Research Laboratories, Kawasaki Steel Corp.)

— 42 —



TRIK R R IR I SR O WUE T2 B 1T 2 BR SUS 887

2. X B FH &

EER 3 W 3.0kHz OB R EEHEBERIFT
20kg DEFEML TiT-72. EREEOHKN L,
Fig. 1 IZRT. 523 EEL LTHEO0.15m & &
0.2m D= ZF VT A2 F AV 7ohs, —HOERTIE
WE 0.12, 0.18m D A2 Fb 7. EEREFOETKI
BB ([SI<5ppm, [Cl, [Si], [Mn], [P]ik
WD 50ppm LLT) FHV . EBREUTIORTF
WECHF» 7z, =7 AT THD2FNICEMEEMEEEA
L7 VT EEAT CHEMRT L. BREEHLKINY
#mu, [Cle[0]%prEnfE ([C]=200~400 ppm, [O]
=100~500ppm) & T 5. 20HY 7 NEBIEL,
FEDENIGEL BB CTEHLICY » TV EFRNL TE
BOBMGEEE L L. ¥ 7AOENR, CO ¥ AFRE
BEOTLIZHDOETY » 7RICHT T NVT » HAD
BB bs€bILi2&h £1.3X10%2Pa (=1 torr)
DIEET—FIR - 72. EE&H 1L Pt-Rh6%-Pt-Rh 30%
BEN L BKCRELHREORE (£& LT 1873K)
WREFL 7.

EERPIC—ERER L ICREETY Y IV RIL,
[ClB X U[O)DGH%EITo 7. Zotoksg ([Si],
(Mn], [P], [S]) (CBILCRERDOEHTEMLLZV
TEEHRALTWA, [CloaTid 3k & ERFEBE I
KB LR, BRERRESWEE GRHRIER
EMIA-US11 #) % B W TERBERIMRIR I T1T - 72,
[ClotrE@EotEsibiz L s BEEZ BV T o 720 72720,
[CI<5 ppm TR OWHBENEL 25720, K@XT
1Z[C]1>5ppm DEHPPHOBRREED AT T H I LIZT

Vacuum chamber

- Rotary pump

Fig. 1. Schematic diagram of the experimental
apparatus.

Table 1. Experimental conditions.
Metal capacity 20 kg )
Crucible MgO; 0.12, 0.15 and 0.18 m diameter
Atmosphere Argon
Pressure 1.3 X 102, 1.3 X 10%, 3.9 X 10% and 6.5 X 10° Pa

Temperature 1873~2023K
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Photo. 1. Change in the appearance of the molten
steel surface under reduced pressure.
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Fig. 3. Influence of pressure in the chamber on
the change in carbon content.
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Fig. 4. Relationship between the carbon content
and apparent rate constant for decarburization, K.
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Fig. 12. Relationship between the carbon content
and ak/S. (260t RH degasser in Chiba Works and
an induction furnace with a 20 kg iron melt (gas
pressure in chamber =1.3X10% Pa))
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