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Thermodynamics of desulfurization and industrial trials for
refining of 304 stainless steel with low basicity slag
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Abstract: In order to reduce the surface defects of ultra-thin stainless steel plate, and choose the appropriate process for
304 stainless steel which can meet requirements of desulfurization as well as inclusions plasticization, the activity of
component in refining slag for 304 stainless steel and the predicted sulfur distribution ratio L were calculated based on
the ion and molecule coexistence theory. The measured L, and the calculated L were compared, and the calculated Ly of
AOD desulfurization stage and LF final stage were found to be in good agreement with the measured L,. The chemis-
tries of slag was investigated with variation of the basicity of refining slag. With the basicity increasing from 1.4 to 2.4,
the activity of CaO increased linearly. The lowest theoretical R of the refining slag in different conditions is given,
which has certain guiding significance to the actual production. Due to the poor ability of low basicity slag for desulfur-
ization, the operation process of AOD refining with high basic slag and LF refining with low basicity slag was put for-
ward, and the industrial experiment was verified. The result shows that the mass percent of sulfur meets the require-
ments and inclusions in steel show low liquidus temperature. This process provides the possibility of reducing the sur-
face defects for ultra-thin stainless steel plate.
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Table 1 Composition of refining slag samples at each stage

w(Si0,)) w((Ca0))) w((MgO)) w((AL,0,))) w((MnO))/ w((Cr,0,))/ w((Ti0,))/ w((FeO))/ w((CaF,)) w((S))/

E % % % % % % % % % % e
HI-AOD-i&Jitf]  31.69 47.32 5.73 1.74 0.59 0.72 0.19 0.25 11.78 091 149 1672
HI-AOD-itfi i 25.65 48.49 6.36 1.21 0.08 0.20 0.15 0.42 1744 143 189 1608

HI-LF- K 2527 40.47 6.87 1.59 0.10 0.09 0.15 0.08 2539 099 1.60 1527
H2-AOD-i&J5ilf]  29.77 49.66 6.73 1.27 0.41 0.54 0.38 0.18 11.07 0.81 1.67 1695
H2-AOD-Jlitfi il 26.61 50.07 7.01 1.24 0.06 0.19 0.17 0.31 1435  1.01 1.88 1601

H2-LF- A3 26.06 39.10 7.62 1.97 0.16 0.14 0.22 0.12 2461 070 1.50 1530
H3-AOD-i&Jiff]  28.55 50.30 5.61 1.83 0.28 0.64 0.22 0.29 1228 022 1.76 1656
H3-AOD-itfi ] 26.84 49.35 6.35 1.79 0.11 0.27 0.11 0.18 1499 027 1.84 1615

H3-LF- K 26.83 42.62 8.23 2.10 0.11 0.12 0.21 0.10 19.68 051 1.59 1526
H4-AOD-I&J5tl] - 29.00 48.90 5.49 1.71 0.26 0.40 0.17 0.25 13.81 032 1.69 1670
H4-AOD-Jlifmil 2497 51.90 5.26 1.52 0.07 0.16 0.10 0.24 1577 039 208 1630

H4-LF-A 3] 23.28 40.48 522 1.62 0.03 0.00 0.28 0.16 2893 032 1.74 1526
H5-AOD-i&Jitf]  28.07 49.76 472 1.69 0.34 0.66 0.19 0.32 1425 025 1.77 1658
HS5-AOD-itfi i 26.97 43.92 5.01 1.73 0.10 0.15 0.18 0.24 21.69 033 1.63 1607

H5-LF-AK 26.84 41.06 6.67 1.44 0.10 0.00 0.17 0.14 2358 027 1.53 1526

R2 BERSMPRENENBER DT (RESE)
Table 2 Compositions of molten steel at each stage %

T H C Si Mn P Ni Cr S

HI1-AOD i& 5] 0.028 3 0.439 1.12 0.0339 7.8 17.8 0.067 1
H1-AOD Jit i 41 0.030 7 0.382 1.18 0.0342 7.9 17.7 0.002 5
HI-LF A 0.046 6 0.423 1.19 0.0314 8.0 18.2 0.002 4
H2-AOD i& J5i ] 0.027 1 0.242 1.18 0.035 1 8.0 18.5 0.024 2
H2-AOD Jit it 41 0.0322 0.320 1.17 0.0356 8.0 18.1 0.002 3
H2-LF &I 0.044 8 0.387 1.20 0.0353 8.0 18.1 0.002 2
H3-AO0D i& J5i ] 0.044 9 0.488 1.00 0.0259 7.7 18.0 0.005 7
H3-AOD Jit it 41 0.044 8 0.513 1.08 0.024 4 7.8 17.9 0.002 0
H3-LF A # 0.0525 0.480 1.18 0.026 3 8.0 18.1 0.002 0
H4-AOD i& J5 ] 0.030 6 0.441 1.14 0.027 0 7.7 18.1 0.008 7
H4-AOD Jit it 41 0.0327 0.415 1.18 0.027 2 8.0 18.2 0.001 8
H4-LF A 0.0453 0.391 1.18 0.027 6 8.0 18.1 0.001 2
H5-AOD i& J5i ] 0.0225 0.219 1.06 0.028 2 7.8 18.0 0.008 1
H5-AOD Jitfii 41 0.024 1 0.433 1.13 0.028 3 7.9 18.0 0.002 3
H5-LF &I 0.044 6 0.384 1.21 0.029 6 8.0 18.1 0.002 6
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Table 3  w([S]),.., at initial stage

%

R=14 R=15 R=1.6 R=1.7 R=1.8 R=19 R=20 R=2.1 R=2.2
0.006 1 0.020 8 0.038 8 0.060 6 0.087 1 0.1193 0.158 5 0.206 1 0.264 1
x4 BHRREE

Table 4 R, of refining slag
Bk w([S])/% 0.080 0 0.070 0 0.060 0 0.050 0 0.040 0 0.030 0 0.020 0 0.0100 0.008 0 0.006 0
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