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Experiment on gasification dephosphorization with coke
powder reducing converter molten slag
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ZHAO Ding-guo'?,

Abstract: In order to realize the gasification dephosphorization process in converter slag splashing stage which is benefi-
cial to avoid the P enrichment and achieve the recycling of the dephosphorized slag in subsequent furnaces, the experi-
ment of reduction of converter slag by coke powder in the laboratory was carried out. The results showed that with the in-
creasing of the experimental temperature, the gasification dephosphorization rate of coke powder gradually increaseed,
and the gasification dephosphorization rate at 1 900 K could reach up to 82.35%. The gasification dephosphorization rate
decreased with the increasing of the slag basicity. When the amount of the added coke powder is sufficient, increasing
mass percent of FeO of slag properly was favorable for the gasification dephosphorization reaction. When the coke parti-
cle size was between 0.5-2.5 mm, the gasification dephosphorization rate changed little, about 58%, but when the coke
particle size between 2.5-3.5 mm, the gasification dephosphorization rate dropped to 52%. In the P-rich micro-region,
mass percent of C was inversely proportional to mass percent of P, confirming that the coke does participate in the gasifi-
cation dephosphorization reaction. The results provided some theoretical guidance for industrial development.
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Fig. 1 Schematic diagram of reaction equipment
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Table 1 Composition of converter slag %

FeO CaO SiO, MgO MnO  P.O:s S
15.67 46.55 18.43 11.27  3.08 252 0.11

x2 EMEENS (RESH)

Table 2 Main composition of coke %

[ CaO  SiO, MgO ALO;  P,Os S H.O
85.67 0.65 7.81 .12 208 032 081 0.11
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Fig. 2 Gasification dephosphorization rate in different

temperatures
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Fig. 3 Gasification dephosphorization rate in different

slag basicities
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Fig. 4 Gasification dephosphorization rate in different
w((FeO)) of slag
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Table 3 Effect of coke powder granularity on gasification

dephosphorization rate

SRR /mm SALIERE /% e
0.5~1.0 58.13 25
1.0~1.5 59.56 25
15~25 57.48 25
2.5~3.5 52.09 25
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Table 4 Composition of final slag and gasification

dephosphorization slag %
s TFe CaO  Si0, MgO MnO P,O; S
AW 1741 4472 1728 89 234 295 0.3
AN
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Fig. 5 EBSD result of gasification dephosphorization slag
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Table 5 Element mass percent of sample gasification dephosphorization slag %
RUBL C o Mg Al Si P Ca Fe T B2
S1 33.83 9.17 0.26 0.35 6.25 — 22.78 26.13 2Ca0-Si0,+FeO+C
S2 10.06 1.41 0.23 0.14 0.45 0.37 0.59 85.67 FeO+C
S3 9.96 25.15 45.88 — 0.14 0.30 1.27 12.76 MgO+FeO+C
S4 49.24 8.00 2.14 0.84 3.53 0.84 8.66 24.59 2Ca0-Si0,+FeO+C
S5 32.13 13.87 0.49 0.35 11.64 1.92 36.50 1.83 2Ca0-SiO,+C
S6 16.73 15.43 0.45 0.75 12.8 2.30 46.19 3.31 2Ca0-Si0,+C
S7 7.07 18.93 14.55 0.46 0.16 0.07 5.55 43.69 MgO+FeO+C
S8 17.67 17.13 1.8 0.62 12.97 2.36 41.76 3.56 2Ca0-Si0,+C
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