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Influence of Powder Injection on Dephosphorization and
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Desulphurization of Pig Iron
Synopsis :

The effect of CaO-CaF,~CaCl, powder injection with oxygen gas on dephosphorization and desul-
phurization reactions of pig iron was investigated experimentally by using 6 ton ladle.

Both reactions are affected by injection depth, powder size, powder composition and oxygen feeding
rate, so that transitory reaction is important for injection process. However, its contribution to dephos-
phorization reaction is approximately 25%, of overall reaction and permanent reaction also plays an
important role in such a medium size ladle. From these results we can recognize that effect of injection
on improvement of reactions is caused not only by the effective transitory reaction but also by direct
feeding of powder into metal, and strong stirring by gas injection accelarating permanent reaction.
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Fig. 1. Experimental apparatus.

Table 1. Experimental items.

Experimental item Conditions

@® Powder feeding method Top feeding, Injection

250'mm

@ Injection depth 550 mm

<0.3 mm
0.125~0. 25 mm
0.50~1.0mm

® Powder size

CaO
CaO-CaF,
CaO-CaF »CaCl,

@ Powder composition

0. 960 kg/ min-t

® Powder feeding rate 1. 351 kg/min -t

0.186 Nm?3/min-t
0,366 Nm3/min -t
0.573 Nm?/min-t

® Oxygen feeding rate
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Fig. 2. Influence of powder feeding method on
dephosphorization and desulphurization.
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Table 2. Experimental conditions.

Ru Method of Powder quantity** (kg/t) | Powder O; feeding Injection Powder | Final Initial content
nuxrrllber owder feedin feeding rate | rate* depth size temperature
p 81 CaO |[CaCl,| CaF, (kg/t-min) | (Nm3/t-min) (mm) (mm ¢ ) C) [P] (%) | [S] (%)
20 Injection 18.0 1.7 1.7 1. 14 0. 366 550 <0.3 1335 0.124 0. 038
25 " 18.0 1.7 1.7 1. 14 0. 386 550 0.5~1.0 1350 0.130 0.033
27 ” 18.0 1.7 1.7 1. 05 0. 386 550 0.125~0. 25 1325 0.137 0.039
28 ” 25.3 2.3 2.3 1. 60 0, 386 550 <0.3 1315 0.123 0. 041
30 ” 18.0 — — 0.97 0. 386 550 | <0.3 1340 0.118 0.035
31 ” 17. 4 — 1.6 1.04 0. 386 550 <0.3 1325 0,132 . 0.036
33 Top feeding | 19.3 | 1.8 1.8 1.22 0. 406 — <0.3 1330 0.125 | 0.039
36 Injection 18.0 1.7 1.7 1. 26 0. 380 250 <0.3 1360 0.110 0, 035
39 Top feeding 19.6 1.8 1.8 1. 24 0. 400 <0.3 - 1326 0.124 0.032
I

41 Injection ] 18.6 1.7 1.7 1.12 0. 573 550 <0.3 1325 0.095 0.033
42 ” 28,4 2.6 2.6 1.13 0. 186 550 <0.3 1 290%x 0.115 0.033

* 0;+1/2CO;

** Injection period was very long. *** 4~6 kg/t extra-CaO was dumped before treatment in all cases.
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Fig. 3. Influence of lance depth on dephospho-
rization and desulphurization.
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Fig. 4. Influence of CaO powder size to dephos-
phorization and desulphurization.
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Fig. 5. Influence of flux composition on de-
phosphorization and desulphurization.
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Fig. 6. Influence of powder feeding rate on
dephosphorization and desulphurization.
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Fig. 7. Influence of oxygen feeding rate on
dephosphorization and desulphurization.
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Fig. 8. Comparison of calculated dephosphoriza-
tion curves by changing parameter k'p with ex-
perimental data obtained by powder top feeding.
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Fig. 9. Comparison of calculated dephosphori-
zation curves by changing parameter E with
experimental data obtained by changing CaO
powder size.
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Fig. 10. Contributions of permanent reaction
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Fig. 13. Comparison of calculated dephosphori-
zation curves by changing parameter £'p with
experimental data obtained by changing powder
composition.

JCEEOR EhE L U TS T %, CaCl,+CaF,
DI & D SUSEEL R 2R ET5 2 L hvbonsb.
1) BEEHEER I OBE/BELR

Fig. 6 CTHAEGERE & 8n+2 L REEI K
7eBh, WMo AERECLhEBENELU VT &, 1o
Fig. 7 CHRHEMEEIWNITEDL L Bio A DHETH
B Ehbrolk. ZOBRRIKEATIIBG (£
AR R L CREBIBERNFETDH I L 2R B LT
WHEEZDLRS.

Bt b ARG B X ETHESAEREOFEL LU,
®© BoBRREEHEOELL

@ ROBFE R T vy (Po,) TXHVEIESR

BoEL

DO EZ LS. FEIBRABROELFHANDL 1D
w, BERStoREL 1) O 5 VvARERX O HRT
WAL FACR X AB T ATRETHELTE T 5 &
Fig. 14 0 X 5cich. Kp OWMEHRDEL Vo,=0.366
Nm3/min-t, &'p=10kg/s DERELHEZRIL, Vo,=
0.186 D& X k'p=6.44, V,=0.573 DL % k'p=13.4
Lieot. Zh X b No. 42 0k 5 FefKER R ERE D
BEDK Lp BNRBCETTZ2EELbhLH, Vo,=
0.366 Nm3/min-t Gt Lp ~OEEI/N I W LS5 IE
Firohs.
HERRKYGAECT2BERBEOFEYILNT D
»IZ, Weao/Vo, T LTLEDORIEE —dCy/dt=k'
Cn TRELTEORD ROTORICEEEH ¥, + X
OCERKEMEREYLD Oy A& (4[%P1/Ca0 kg/
) 7wm, v 35L Fig. 15 DX 5hsn. BHEMLLS
EEEINT 5 L EAEE R XL OFEORARR DR i
£h, ROTORIGERERKEL 1050, £RKO G
BT L TR Weao/Vo, DL T2 2 Ehvbh
5. &FBY bHERKR7 5 » 2 ALKBEFNADA v

1.065 Vo, 0.186 Nni /min.ton 1.0 Voz: 0.366 Nni /min.ton 1.0 Vo;: 0.573 Nni /min.ton
™ O : measured O : measured O : measured
0.8 — ! calculated 0. 8, — : calculated 0.8 — : calculated
a 0.6 006 0 0.6
~ 3 TR ~
go-‘ 100 €0-4 l_p &0-4 Lp
! 100
0.2 | 0.2 20 0.2 :
0.0 0.0 Po— 0.0
0 250 500 7501000 12501500 0 250 500 75010001250 1500 0 250 500 75010001250 1500.
Time (S) Time (S)) Time (S)
(A) (B) (c)

Fig. 14. Comparison of calculated dephosphorization curves by changing parameter Lp
with experimental data obtained by changing oxygen feeding rate.
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Fig. 15. Influences of the ratio of oxygen to CaO
feeding rate on apparent dephosphorization rate
and CaO efficiency of dephosphorization.
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