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Mechanism of Dust Formation during Decarburization
of High Carbon Iron Melt by Oxygen Blowing
Takamasa OHNO, Hitoshi ONO and Ryoji TsuiiNo
Synopsis :

Characteristics of dust formation during decarburization of iron melt containing carbon(0.70 ~4.86%) and
manganese (0.21~1.48%) were studied using a 50 kg induction furnace.
Platinum, having lower vapor pressure even at high temperature, was added in the melt as a tracer to

make clear the origin of dusts.
The results obtained are summarized as follows ;

(1) Though the major dust particles, collected from exhaust gas during decarburization of iron melts con-
taining carbon and manganese by the top-blown oxygen, are smaller than 4 pm, they are formed by the com-

bination of fume dust with bublle bursting dust.

(2 ) The ratio of bubble bursting dust collected from exhaust gas is higher at higher carbon concentration

of melt.

(3) Concentration of manganese in fume dust depends on the evaporation rate controlled by the processes
of both mass transfer in melt and evaporation from free surface.
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Fig. 1. Schematic illustration of experimental

apparatus.
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a) Dust from experimental apparatus (25 kg melt)

b) Fine grain dust from thickner for exhaust gas treatment of 170 t LD converter

¢) Large grain dust from first dust collector for exhaust gas treatment of 170 t LD converter

Fig. 2. Size distributions of dust particles collected from exhaust gas during decarbur-

ization of high carbon iron melts by oxygen blowing.
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a) Dust from experimental apparatus (25 kg melt)

b) Fine grain dust from thichener for exhaust gas treatment of 170 t LD converter
¢) Large grain dust from first dust collector for exhaust gas treatment of 170 t LD converter.

Photo. 1. Optical photomicrographs of dust particles collected from exhaust gas during
decarburization of high carbon iron melts by oxygen blowing.
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Photo. 2. Electron photomicrograph of a typical
fume-dust.

' |
0Oz (20 £ /min)
g [C] .94~3.5% 1005
8
E 6 &—{&-
% A O 50%
.5 4 OC)JJ
2 40
'
O
0 2 4 6 8

[Pt] in molten iron (wt.%)

Fig. 3. Correlations betweén platinum concentra-
tion in dust and that in molten iron.
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a) Dust from experimental apparatus {25 kg melt)
b) Fine grain dust from thickener for exhaust gas treatment of 170 t LD converter
¢) Fine grain dust from filter for gas analyzer of 170 t LD converter

Photo. 3. Electron photomicrographs of dust particles collected from exhaust gas during de-

carburization of high carbon iron melts by oxygen blowing.
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Fig. 4. Correlation between manganese : iron con-
centration ratio in dust and that in molten iron.
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Fig. 5. Relation between dust particle size and
<Mn/Fe>.
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Table 1. Chemical compositions of fine grain dust and large grain dust.

T. Fe M. Fe FeO Fe 03 Ca0 MgO SiOg Aly03 T. Mn T. Mn/T. Fe
Large grain dust 86.81% 78.57% 6.30% 4.78% 3.87% 0.53% 1.97% 0.34% 0.76% 0.008?
Fine grain dust 73.71 15.16 72.88 2.72 2.44 0.49 1.39 0.18 1.36 0.018

Table 2. Chemical composition of metal and dust and Ky,,” by calculation.

Bath composition (%) Results by calculation
Dust composition (%) Dys‘:t Tfeﬁxpt.

No. At start At finish Mean value weg ot o Kmy’
as Fe spot | BB a , b . X ) 1/7:4 (cm}‘S)

C Mn Pt| C Mn Pt|C® Ma® Pt |TMn T.Fe Pt Pi* |®100G) (C) | (%) X10° X10% X10° X107 548
112.84 0.65 — 2.66 0.63 — [2.75 0.64 — | 4.06 69.82 — — — — — 0.67 5.81 — — —
212.82 0.62 — 12.68 0.58 — |2.75 0.60 — |2.26 72.34 — — — — — 0.62 3.11 — - —
312.91 0.71 — [2.69 0.69 — (2,80 0.70 — | 3.02 68.83 — — — — — 0.73 4.39 — — —
414.65 1.30 — 14.49 1.22 — [4.57 1.26 — | 4.93 73.06 — — 1.96 — — 1.35 6.75 — - —
513.90 1.13 — [3.66 1.11 — [3.78 1.12 — |4.70 75.35 — — 1.37 — — 1.18 6.24 — — —
612,06 0.43 0.086/1.86 0.39 0.086(1.96 0.41 0.086f 3.69 77.69 0.045 0.058 0.56 2060 | 68 0.42 4.75 15.32 4.286 176
712.07 0.35 0.088]1.83 0.34 0.086/1.95 0.35 0.087| 2.02 74.73 0.044 0.056 0.45 2100 | 64 0.36 2.70 7.14 4.214 133
811.82 0.33 0.085|1.63 0.33 0.083|1.73 0.33 0.084| 1.89 76.04 0.046 0.058 0.30 2150 | 69 0.36 2.49 7.61 4,127 217
9(1.71 0.061 0.084]1.40 0.55 0.084|1.51 0.58 0.084| 5.53 78.97 0.044 0.057 0.39 1965 | 68 0.60 7.00 23.73 4.468 92
1012.60 0.48 0.035)2.44 0.44 0.029|2.52 0.46 0.032| 2.42 75.58 0.019 0.024 0.59 2050 [ 75 0.48 3.20 12.32 4.305 120
1111.84 0.62 0.036| 1.66 0.58 0.036|1.75 0.60 0,036| 3.72 82.06 0.024 .0.031 0.43 1900 | 87 0.62 4.53 41.27 4.601 88
1212.59 0.29 0.029|2.41 0.23 0.025]2.50 0.26 0.027| 1.65 82.69 0.020 0.025 0.78 1865 | 93 0.27 2.00 32.33 4.677 116
131.70 0.42 0.056| 1.56 0.36 0.054|1.63 0.39 0.055| 1.21 77.00 0.036 0.046 0.40 2030 { 84 0.40 1.57 8.19 4.342 81
14| 1.71 0.35 0.054|1.49 0.29 0.052|1.60 0.32 0.053| 2.79 77.56 0.030 0.038 0.40 1985 | 72 0.33 3.60 13.08 4.429 108
15(2.08 0.52 0.057)1.92 0.42 0.053] 2.00 0.47 0.055| 3.15 78.67 0.030 0.039 0.52 2025 [ 71 0.49 4.00 13.73 4.352 107
16 | 2.06 0.55 0.051]1.84 0.47 0.049]1.95 0.51 0.050| 2.85 81.57 0.026 0.033 0.43 2090 | 66 0.52 3.50 9.82 4.232 117
17(1.62 0.82 0.057}1.43 0.77 0.055|1.55 0.78 0.056] 3.09 77.00 0.037 0.047 0.41 1980 | 84 0.81 4.01 24.81 4.439 81
181.18 0.58 0.073|1.02 0.46 0.067|1.10 0.52 0.070) 5.74 74.64 0.032 0.041.| 0.21 2010 | 59 0.53 7.69 19.76 4.380 125
19 [ 2.83 0.56 0.073|2.67 0.55 0.071|2.75 0.56 0.072{ 4.20 67.80 0.031 0.039 0.74 2030 | 54 0.60 6.20 13.63 4.342 93
2013.32 0.62 0.072] 3.08 0.58 0.072]3.20 0.60 0.072| 2.47 69.98 0.046 0.059 1.21 2050 | 82 0.63 3.53 19.18 4.305 143
2112.59 0.66 0.074]2.35 0.64 0.068|2.47 0.65 0.071| 2.61 66.24 0.044 0.057 0.52 1945 | 80 0.68 3.94 19.41 4.509 57
2210.86 0.35 0.065]0.70 0.30 0.063|0.78 0.33 0.064| 4.42 76.28 0.025 0.031 0.14 1960 | 48 0.33 5.79 11.39 4.478 74
2310.98 0.25 0.037;{0.89 0.21 0.035!0.94 0.23 0.036| 1.32 75.79 0.011 0.014 0.23 2215 | 39 0.23 1.74 2.73 4.019 176
24 14.86 1.48 0.074|4.62 1.40 0.072|4.74 1.44 0.073) 3.87 77.02 0.036 0.046 2.61 2310 | 63 1.53 5.03 11.58 3.871 220
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Fig. 9. Relation between temperature of the jet
impinging zone and evaporation rate constant for
iron and manganese.
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