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Analysis of Dephosphorization Reaction in the Hot Metal Treatment
by Use of Soda Ash

Kenzo YAMADA, Tsutomu UsUl, Katsuhiro IWASAKI,

Ehiko OGURA, Shinji KURIYAMA, and Osamu YAMASE

Synopsis :

A new process for the hot metal dephosphorization is examined. It is done in the 200 t hot metal ladle, soda
ash being top charged, oxygen gas being top blown and nitrogen gas being injected through a submerged
lance. Dephosphorization reaction is analyzed in terms of its reaction equilibrium and stirring intensity or
energy involved.

Equation for the dephosphorization equilibrium is established by the extrapolation of the laboratory data at
1 600°C :

log(K=(P,0s)/[P]*=1 873/7(9.49+8.41log{(Ca0)+2.32(Na;0)}—4.78log(Si0;)]+5blog @,+0.26[ C|+
36850/T-25.32
This equation is found to well describe the hot metal dephosphorization all through the treatment.  Thus, the
reaction is found to proceed very close to the equilibrium.

The effect of the oxygen blow and the stirring upon the dephosphorization is clearly demonstrated. The

optimum stirring energy is found to exist for the maximum dephosphorization attainment: between 0.6 to

1.5 MJ/t.
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rization and desulfurization treatment.
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Table 1. Typical hot metal temperatures and
compositions.

Type T (C) C Si Mn P S v
1 1470 460 0.35 0.30 0.105 0.032 0.06
2 1380 420 0.05 0.07 0.095 0.032 001

(wt%)
1: Hot metal from BF.
2 : Hot metal after the desiliconization

Table 2. Consumptions of various materials and
the treatment time in the presently established
process.

Sode Ash Oxygen Nitrogen Time
(kg/t) (Nm3/t) (Nm"‘/t) (minutes)
10-20 0-10 0.6-2.0 35-50
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Fig. 2. Typical change of hot metal compositions
during dephosphorization treatment.
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Fig. 3. Comparison of slag and phosphorus wei-
ght between the calculated and the observed.
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Pgo % Rk®,Fig. 14 W EDBAKE LTRLL. (EHX
hiz ao & Gg X YFRDI: Poo IRFRBHTRLI.)
Eofgmc v [C]l X aBBRIGARESI RT3
= B B I DT,

T, BRI ADOBEYIRET ST, 4o BiK
Te, By ARGEEZAFICEL i, TORAE
L LT, Fig. 12 @RULEE D ARBREENED
hizt#zbha.

D Eo&EZ Xy, SEFHBETORD A OREE B
Wb ABEOThAFAETHY, BHRORBEEHDOHFLE
BEE X hi.

4. &

v — FR A FIA U gy TEFEOBE TR
Lic. By ACEBRABEWT, FOMEXRH L o &
B, UTFomRBuxHE7%.

(1) B AXRART 7 22 ARBTIRIE 100% #TL
TEH, SILHY AT TEHRTE 5.

(2) By ARIGCBESETOBERT vy v %, B
S DER L BREE L VEEL, SV BHFD Go
TRARISHRATE S EXHALIR L

(3) 1600°C dksiF By — %A 7 EBMOBLY
AFEET — 2 HEBNC, A5 FOFAEKE 2 KE L
T, BHBEAIFELCH Y AFERE LTRAYED
L.

B (P205)>_ 1873 .
kg<K_ujiﬁ;___—7r‘[a49+8A
Jog {(CaO) +2.32 (Na,0)} —4.781og (SiO3) ]
36 850

15 log @o-+0.26[C] + —95.32

T

(4) Zoly APHERIBY ANED, AEBEDOK
xR HATAC LB L L, AERAE K BT
BEE D ARIESIRIE T ThH B L HEE L.

(53) BYALBIETHEREOHELYHRITL, B
ER XD ARORERFE Y KIBCHEL, v—F
K BB\, 1300°C Y EofREcd, BlET
DEED Y, 80% 5 95% o b ARG
Bhtz EEHLMR L.

(6) BrARBIETHABBROKELRFL, B
FHEcORBR LR, B A LBRBOBA DFEED

— 151 —



1848

% & W

69 4 (1983) m15%

MRS, BROBHELGOEENRD bhi. Tib
b, REBR=F AF-E2 0.6~1.5MJ/t ©hb,
TR ARNERK LIS S R L L,
BEENTHAL, D ADBEIN, —F, BMWBET
FEEREBBY A RTR TS X bhic

1)
2)
3)
4)

5)

X R

W. K. Lu: Iron and Steelmaker, 6 (1979),

p. 19

W. R. Mappock and E. T. TurkpoGeN: JISI,
168 (1949), p. 249

W. J. B. CHATER and J. 4. CHarLes: JISI, 178
(1959), p. 39

W. OeLsen: Arch. Eisenhiittenwes., 36 (1965),
p- 861

BRAEMWME, BHER: AHUMEE, 41 (1979),
p- 1

FIRAAE, FL)IKERE, WIFIER, WEARBE: gk
i, 64 (1978), S639

IWAER, (RMEHE: go M, 65 (1979), S210
kEFAL, HIEMGA: # &, 68 (1982), S954
mEBER, M BB, RAEMK: kLM, 68

10)
11)

12)

13)
14)
15)
16)
17)
18)

19)

(1982), S954

WlE=, BRwE, SANEE, L b, Fl
=, /INABEE: # L, 68 (1982), S955
WHE=, SRl XmgkE, =5T5E M
FiE, MOERE: g 67 (1981), S931
T. Usul, K. YAMADA, Y. Mivasuira, H. TANA-
BE, M. HANMYO, and Y. Mivawaki: Proceed-
ings of the 9th Japan-USSR Joint Symposium
on Physical Chemistry of Metallurgical Proc-
esses, Moscow, (1983), p. 179

FUNEESR, WHERE, WIFER, FHRAE: g
i, 67 (1981), p. 323

HBEERR, FHIEZ, ARBEN, EA/JIEZ,
FHRPE—: 9 &, 68 (1982), S200

BIE=, X# ® H$HEBE, ~MEEE, LA
=, Aimig: gkeim, 68 (1982), S946

F. T. TurkpoGaN and J. Pearson: JISI, 175
(1953), p. 393

AHEKER, FAKBK, WriEs: BERE&B¥aH,
46 (1982), p. 369

Y. SunpBERrG: Scand. J. Metall.,, 7 (1978),

p. 81

T. Fuwa and J. CHrpMAN: Trans, Metall.

Soc. AIME, 218 (1960), p. 887

— 152 —



