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The Influence of Operating Condition on Dephosphorization and
Desulphurization Reactions of Hot Metal with Lime-based Flux

X
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Shigeaki TONOMURA, and Issei FURUGAKI

Synopsis :

In order to estimate the improvement of dephosphorization and desulphurization of hot metal by adding
lime-based flux, 100 t scale tests are conducted. Two kinds of stirring methods, mechanical stirring by
impeller and that by injection, are adopted. Injection method is more practical than mechanical stirring
method because of higher reaction efficiency. Dephosphorization ratio of about 85% and desulphurization
ratio of about 60% can be achieved on a commercial scale by adding 15 kg/t of CaO, 3~4 kg/t of
CaCl;+CaF, and a certain amount of oxygen source, oxygen gas and/or iron oxide. One of the most
important techniques is fluid slag formation of high basicity and low FeO content. Dephosphorization
reaction is strongly affected by several kinetic factors, for example, dissipation energy of bath €. The
relationship between & and apparent rate constant of dephosphorization k’p can be expressed as
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Fig. 1. Equipment of hot metal treatment, phorization and desulphurization ratios.
Table 1. Conditions and results of 100t scale test.
: Composition before Composition after
Flux consumption (kg/t) treatment (%) treatment (%)
Iron  Sintered (Nm3/t) . .
Ca0 IO e CaCl, CaF, 3. C Si Mn P S C Si Mn P S
ﬁgl“ha“i“ X | 127 283 — 1.7 2.3 2.42 [ 4.50%1 0.107 0.154 0.115 0.029( 4.09*' tr 0.145 0.016 0.016
tirri e | 0.09 .8 — 0.4 0.4 0.37 ]0.11  0.03 0.05 0.007 0.004) 0.16 — 0.043 0.003 0,002
ng
Injection | X | 138 — 28.0 1.5 1.8 0 4.52%2 0.083 0.174 0.109 0.024| 4.13%% ¢ 0.18 0.012 0.009
¢ | 223 — 2.5 0.4 0.4 0 0.09 0.03 0.05 0.013 0.004] 0.11 —  0.045 0.004 0.003
(%) Temperature (°C) Slag composition (%) (mm) (chs)
Dephos- Desul-
1 " Before After
phori- phuri- o . . . . Number of heats
zation zation treatt— treatt T.Fe CaO SiO, P;05 Ca0/SiO, Treating time treated
ratio ratio men men|
Mechani- | g 86 4 1360 1203 109 440 162 88 2.7 20.9 658
stirring | o — — 14.9 12.0 22 45 21 0.9 — 2.8 —
o X 89 63 1368 1263 3.8 52.7 17.0 6.6 3.1 21.3 75
Injection |7 = = 15.7 17.5 15 65 34 10 ~ 3.0 =

*1) n=56 *2) n=21
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Fig. 3. Effect of CaCl, consumption on dephos-
phorization and desulphurization ratios.
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Fig. 5. Effect of (T.Fe)content on desulpherization
ratio.
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Fig. 6. Effect of CaCl, consumption on (T. Fe)
content of slag (Mechanical stirring).
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Fig. 7. Relationship between CaO/SiO, and C'g
(Mechanical stirring).
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Fig. 8. Effect of ( T.Fe) content on dephosphor-
ization ratio (Mechanical stirring).
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Fig. 9. Effect of slag basicity on apparent rate
of dephosphorization (Mechanical stirring).
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Fig. 10. Effect of oxygen feed rate on apparent
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Fig. 11. Effect of dissipation energy of bath on
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Fig. 13. Effect of (T.Fe) content of final slag to
apparent rate constant of dephosphororization
(Mechanical stirring).
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DEEMBE A S IllOWEBBLEL S LT,
BEBRYFERLABPTHENTED. BIARE
AT VABRBONERBERE L THELHL, G
BLIEIRDEL OFFERTTED, HELY b RAR
LR35 7R TERFL, Lp<l10000 0TI A5 7 fl
WEBBEELEL T3,

e B ABREOHECOWTIL, BEIEWZERD
AFEECEFIE e Ly xkELSTH0HR L b T, K
DA EDBEARIETH BRRRIGHMEH S h B, B
b AR LIRESESR S B EE L2 bh5, Fig. 12
D Ky LTREOBRIIZ OMHFEHRLEERL TV 5.

5. & %
100t B|EOBEHER Y A, Bi7 v v 20RBEAREY

v, UTFoX s iERe2E, FTHEEERSIOCAT 7V
AR E DA EGHRC LD, FEWN T v 2 ADHT

kp= cennennee (22)
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BRF7Z 9 7 A XBBEHOMY A, BRRIGK S XIETRBEFOEE 1817

THRBLEEBL.

(1) AvYz7va vEFPBRRBRECL BRT
(T.Fe) HMEL 2 v b e — A TERIGHEIEL, T
MEARE LTCRERANTDSL. 1V 2y a2 VED
A CaO : 15kg/t, CaCl,+CaF,: 3~4kg/t itk b,
85% LIEDHin AZXK, 60% L EDOBFE B LIS,

(2) Wb A, Bz RBFCSHRENCHED 5 7- 1
3, BEEEOAS FOWEEHEIE (T.Fe) v 1o
FRb oL bEETHS.

(3) ABHOBKEIL 0.3% BELCNZ LIS,

(4) FHOWE Y ARG A 5 7O BER B EHE
LT3 EEx bh, RCEEXEE, 25 7EEE,
RERERE, BEBER IUR 7 IHEMRERHE Lo
75y 2 AGMBECEEYZT 5.

(3) BB HFEE ¢ & RET o By A KGEE
Ky ORICIE kpocets® BRI DH 5.
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