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Phosphorus and Manganese Control Technologies in Basic Oxygen

Furnace and Their Future View

Michitaka KANEMOTO, Masaki OKAJIMA, Hiroshi YAMANE and Masao Y AMAUCHI

Synopsis :

Phosphorus and manganese content control technologies in Basic Oxygen Furnace (BOF) are focused

to materialize the accurate refining control.
steelmaking shop are discussed.

The feature of three technologies conducted at Sakai

(1) Phosphorus and manganese content control method based on the analysis of off-gas data

(2) Expert system for BOF refining control

(3) Real time manganese determinating technology

Taking account of labor saving, the refining control technologies of BOF should be more accurate and

quick in near future.

New technologies should analyse properties and compositions of slag and metal in

real time and continuously, and control their metallurgical and physical conditions by the proper devices.
Key words : BOF ; blowing control ; expert system; real time manganese analysis.
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Table 1. Main specifications of LD converter and
OG system.

Equipment Item Specification
BOF Capacity 170 t/heat X 3 vessels
Oxygen equipment | Blowing capacity 40 000 Nm®/h max.
oG IDF capacity 102 000 Nm3/h max.

Main dust collector - Pease-Anthony
venturi scrubber

Table 2. Main specifications of mass spectro-
meter.

Item Specification

MG-1200 of Perkin-Elmer Corp., USA
Simultaneous analysis for 8 components
CO, COq, 03, Ny, Hy, Ar, CHy, He)

ls
+0.1% over full scale

Mass spectrometer
Analysis

Response time
Accuracy

Exhaust gas analysis value

t Oxygen flow rate
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Fig. 1. Data sampling system for
Og estimation.
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Fig. 2. Typical examples of changes in
parameters during blowing.
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Fig. 3. Relation between Og and amount of oxygen
accumulated in slag determined by analysis.
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Fig. 7. Comparison of variance of blow-end (P)
under program control/dynamic control of bottom-
blown CO, flow rate.
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Fig. 10. Relation between blowing sequence and knowledge bases.
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Table 3. [P]) concentration estimation knowledge.
Condition part Conclusion part
Range Weighed mean
Factor Status Degree of dephosphorization of rules
Min. Max.
Big Nearly good
{(Si) in hot metal Medium 0.15% 0.40% Normal 0.5
Small Nearly bad
Big Nearly good
Hot metal temperature Medium 1450°C 1150°C Normal 0.5
Small Nearly bad
Big Good
Og gradient Medium Learning from preceding heats Normal 1.0
Small Bad
Big Nearly good
Quantity of fluorspar Medium 1.5t/ch 0t/ch Normal 1.0
Small Nearly bad
Big Good
Amplitude of hood pressure Medium Learning from preceding heats Normal 0.5
Small Bad
Table 4. Comparison of results at the blow end.
Control practics | Un-skilled Skilled Expert- Optical fiber Thermometer
operators operators system V
Item X 4 X 4 X a
Blow end Ec)(lo“i%) 15.7 | 3.4 | 16.6 | 3.2 | 17.2 | 2.7
Blow er[ld]Mn] (110 %) 51.6 | 7.0 | 54.3 | 7.5 | 57.1 | 5.8
Temp. (C) Simulta- __ . _ Lance
nenus hitting ratio (%) Base B+5.0 B+7.2
Reblow ratio (%) Base | — |B+2.8{ — {B+0.2| —

5 B#A 54> (Mn) FREH
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Converter
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Fig. 11. Schematic diagram of on-line manganese
analysis system.
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Fig. 12. Relation between Mn concentration and
intensity ratio of Mn/Fe.
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Fig. 14. Result of on-line analysis during blowing.
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