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Optimization of the Hot Metal Pretreatment Method in the Ladle
by Use of Soda Ash

Masayuki HANMYO, Ehiko OGURA Shinji KURIYAMA, Osamu YAMASE,
Kenzo YAMADA, and Katsuhiro IwAsaki

Synopsis :

Process performances of various dephosphorization methods are compared in terms of their chemical
reactions and other operational items.

Among the various ladle hot metal treatments, (1) quick Na;CO; top charge method, (2) Na,COs
injection method, and (3) snorkel(specially designed lid) method are examined, and the following results are
obtained :

(i) Injection method is unfavorable for the stable operation, since it enlarges the slopping and hot
metal temperature drop.

(ii) In the NaCO; top charge method, treatment time can- be shortened to the level of 15 to
20 min. (quick method)

(iii) By the quick method, same dephosphorization is secured as the slow one, the desulfurization being
greatly improved, and the unit refractory consumptions being reduced to the half.

(iv) Snorkel is found to be benelicial, since it can increase the hot metal carrying capacities of the ladle
and reduce the ladle lining wear and temperature drop of hot metal, keeping the dephosphorization and
desulfurization same as the non-snorkel method.
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Fig. 1. Equipment of dephosphorization for in-

jection, non injection, and snorkel operations.
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kg/min RiHOHE T LEEL WED 130t MHEHN

Table 1. Clasification and namings of the ex-
amined methods of dephosphorization treatment.

High* Low*
Top Charge TH TL
Injection 1H IL
Top Charge with Snorkel THS not examined

* NayCOj; feeding speed
High : Over 0. 67 kg/t-min
Low : Less than 0.67 kg/t-min
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Fig. 2. Typical change of hot metal phosphorus

during the dephosphorization treatment.
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TL and TH operations.
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Fig. 4. Comparison between the equilibrium and

the observed phosphorus partition.
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A, $hE b ThZThFHad WEF » — 28 »H2fFK
L. ZORR, MAMRERBMIER L. Vv —F
IKAAE T KD =2 A b IfAE D Zh X b B E
T, EEROBEFERRIIKEZ L.
3.2 4z avk

Fig. 6 CEEGH A vo -7 v viRE (H) 1k
BB AREY FEDE(TH) LR UTRLES, EE
BIobThBEINRTVELOD, 3LAYETR
»bhviehote, Fig 7 @ity ASEH, (POs)/[P]
ERLTD, F—EEETIIAI v 22 v a VELREL
fHERLTWS. LaL, F—v — & REHEA (20kg/
t) TELRLAT VEEBIL, 1 v v a VEET
B EEE L VEL, AREAS 7BL/NE kB, O
BR, A v a7vavRIDvASNEEKTA EL T
b, MY ARPFE LU0 tBEZLBRS.
Avo22vav Iy EEEDETARBDOLII
A, AR (2)RO v — FIRHBRIEHSMRE I - #E

L)
| Na2CO03 =20 Kg/t

80 o

|oo- 44%72/ |
R

60

40 ["§TH Gnjection)

| 0 TH (non-injection)
withoﬂn 02 bloulr

20

Degree of dephosphorization (%)

0
150 1200 1250 1300 1350
™ (°c)
T* : Hot metal temperature after the dephosphorization

Fig. 6. Comparison of the dephosphorization.
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Fig. 8. Soda ash feeding rate and frequency of
slopping.
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Fig. 9. Temperature drop of hot metal.
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