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Some Phenomena during Dephosphorization of Hot Metal by Soda Ash

in 400t Torpedo Car

Katsukiyo MAARUKAWA, Shoji ANEZAKI, and Isao YAMAZAKI

Synopsis :

The new refining process which includes the desiliconization, dephosphorization and desulfurization was

started at Kashima Steel Works in 1982.

In this paper some phenomena during dephosphorization of hot
metal by injection of soda ash in 400t torpedo car are discussed.

Followings are main results,

(1) The phosphorus partition (P;0s)/[P] is larger than 1000 when the temperature is lower than
1 250°C and the basicity (Na.0O)/(Si0;) is larger than 3.
(2) The vaporization of Na injected increases rapidly when phosphorus content becomes lower than

0.040%.
soda ash and O: blowing onto hot metal.

But this vaporization is suppressed by increasing of (5i02) content in slag and injection rate of

(3) It is effective for increasing of dephosphorization reaction and repressing of temperature drop of hot
metal to blow oxygen onto hot metal during dephosphorization by soda ash.
(4) The loss of phosphorus and sulfer into the gas phase is less than 5% respectively.
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Fig. 2. Behaviors of [P], [Si] and [Ti] at initial
stage where WTy,.co, is less than 8.0kg/t.
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Fig. 3. Changes of [Mn], [S] and [V]during
dephosphorization by soda ash.
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Fig. 8. Effect of temperature on efficiency of
soda ash for dephosphorization reaction.

3000 ®
;@ ®
1000 . X % x
X
600 « %
X
300 [ ]
°
— L4 ® ‘.‘
[ o o %
<~ 00 ° o
- ©
S eol °© ® o0
o © o®®
30 °
©8 ™ initial (P) ; 0.090~0.110 (%)
decrease of (P)
1ot ) o = 0025 (%
® 0026~0.050
el final {P]
o X 0.011~0020 (%)
o) ® = 0010
3 ] ] ] ] I )
0 10 20 30 40 50 60
(Na0) / (Si02)

Fig. 9. Relationship between (Na,O)/(SiO;) and

(P,O;) /[P] during dephosphorization reaction.

[Si] 4 Na,CO3=Na,0-8i0p + C -eeeeevvees (1)
[Si] +2N2,CO;=2Na2,0-8i0,+2CO ------ (2)

B ARGHEZBETO Si Ly —FK & DRIG
I (DREVCULR())RRIETHED O L #E S h
5.

4.2 V—HROPYRNZ VR

Y, KRERARY — K KD Na o, AT I
DOHBEy () &, P55 vATHEL Fig. 7 I/RL
7o, FARCRERYORIGE XoT P.Os ERELIY
—FRD, REAZBCHTHEE 0F) HHRLEL.

— 162 —



400t V¥ —F I —TOY - FRREIAZEY ARBHEOZRER 1859

351
301
®
= 25}
Sl
ol—
g
= 20}
{Naz0)/(Si0g )
e 05|~ 150
o 1.51~2.50
1.5 o 2.51~3.50
® 3.5/~4.50
0 4.51~5.50
s 5.51~6.50
l o 1 L 1 .
1150 1200 1250 1300 1350 Fig.

Temperature (°C)

4[P]+5N2,C03 =5N2,0.2P,05 4+ 5C ++--- (3)
AZ 7op~D Na 53058 i3, [P1<0.040% <&
BMIETL, [P] 2% 0.010~0.020% T3 # 309 &
Boy —FRM, 25 7ROH~FFTCNE = ke
5. Thid#ad+% Na 540 BRRIGC X530 L#
2bhn. —J, B A REGKESCELRS ek
20~40% THhHbh, BoH, Si R Ti, S, VELFEAL
TWBEEitins. PLoBasanBEREE KX
<, 250t DESEBTHT A M ERLEGDHB E Fig. 8 ©
L5, FHRES 1220°C §ijH& TiL 50~60% b 7
5. Fl, BEREDTICIOTET f BNEHCKS
T EDbhole. ZhIIEBRTABMERTF vy LOH
e X80 ADH#TE, Na Yoo mEc ks
DEEZBRS.
43 DADFEHIZDNT
Fig. 9 1w HEE (N2,0)/(Si0,) & Hfk: (P,05)/
[P] LoBIRE Rl v —FKOWKXAZEHN RN
35L& (Na0)/(Si0) »&E< b, Bo AN K T T
5. LT (Nay0)/(510,) >3 cix (P,05) /[P1>1000
g%, %fe, ZoRBEHENBED BE Lo BHY
Fig. 10 R L. RboEH, £F 52 oEBRRy
B LTHBLKRRTH 5.
log (P,O5) /[P] =21 500/T —10.97 -e-eevvee (4)

WEENR U L0, HEEOBREEERT,
it (4)K &A@ oo,
44 BERIDIFIEHOARG

By AMBRCBRRE ST RHH LTS, Fig. 11
CRT X5, BROREOTILERICIZENS bR
e, =T, A7 7hoLRFEE (T.C) 11 Fig. 12
DESK, BERESTFOENES 0.3~1.1% Dd oD

10. Relationship between
temperature and phosphorus par-
tition after treatment.

Qz blowing
0501 o ™ 0
o < |ONn¥ton
_ o 10~20
S o Q.)o
e 0
o
5| & o
0z Y 80 [ BN )
® oo P o (A
g - S o .
o0 gl =
o - -
o
~Q20 1 \ ! ) ]
(o] 20 40 60 80 100

P) (x102%)
Fig. 11. Amount of decarburization during dephos-
phorization treatment.

1.2

0, blowing
[ ] ® 0
1o} ° L o < 1.0 Nm*min
° 0 1.0~20 -+
0.8 ° [ ] [
= ° 4 o ® ®
)
=~ os} o e 0O e*®
)
_ Sgs O ¢
2 o.af °
= o %fooa, e °
~ (] o eoQ o
[
o2f © o °©
o
0 1 i i 1 L L
o] 20 40 60 80 100 120
[Pl (x107° %)
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Table 1. Comparison between injected soda ash and dust during dephosphorization.

injected soda ash dust
74 > 20~30% 6 1> 35%
size T4~149 g 30~60% 6~20 p 35%
149 1< 20~ 35% 20~50 pr 30%
Na,CO; C P.0; S Na,CO4 c P,O, S T.Fe FeO
component (%)
95~99 10~11 0.20~0.30 0.10~0.30 | 82~89 5.3~9.2 0.25~0.40 0.36~0.43 4.0~11.6 0.26~0.33
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Fig. 13. Content of (FeO)in slag during dephos-
phorzation treatment.
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Photo. 2. Shape and result of EPMA of dust obtained in waste gas during
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Table 2. Result of calculation about maximum amount of phosphorus and sulfur lost into gas
phase during injection of soda ash into hot metal.

phosphorus sulfur
axi decreases in hot metal* 0.123 > 0.010% 0.077 - » 0. 002%
maximum decreases in hot meta TP = 0. 113% J ST = 0. 075%
axd sces A= 5 keg/t Whuse=0. 038 kg/t
maximum losses int s phas Whia=0.015 kg, dust= 0. S
o 8o phase JLPJaus=0.0015% 4 £5] aust=0. 0038%
4 TiJause /4 13 mevar X 100 ** 1. 3% 5.0%

assumptions ; Whayc0.=22 kg/t, 7T =60%, (Nay,CO2) in dust=82%, (P,0,) and (S) in injected soda ash ; both 0.30%
o (P3O and (S) in dust ; 0.40% and 0. 43%
* initial contents of phosphorus and sulfur include the amount of cach element coming from injected soda ash

** J[i)- J[P)or 4[S]
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