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Abstract: In the context of increasing domestic demand for

hot-metal dephosphorization and advocating the utilization _ _

. .. . [Si] in hot-metal Different mass fractions Pl;
of solid waste, it is of great practical value to understand (si0,) in dephosphorizer "
the effect of silicon impurities on the hot-metal (CaSiOy) in dephosphorizer

dephosphorization when industrial solid waste is used to

prepare dephosphorizer. Therefore, in order to explore the Same molar weight

effect of silicon-based substances on dephosphorization . -
Theoretical derivation

efficiency, the dephosphorization experiments were carried [Pl Curve fitting Ko
(0~900 ) (0~600's)

out by using ferrosilicon and SiO, to prepare hot-metals

containing different mass fraction of silicon and

dephosphorizers containing different mass fraction of SiO,. Meanwhile, to further understand the characteristics of
hot-metal dephosphorization when different silicon-based substances were used as initial conditions in the slag-iron
system, under the condition of ensuring the same molar amount of silicon-based substances, the dephosphorization
experiments were carried out by selecting different silicon-based substances involved in desiliconization process as
an additive to hot-metal or dephosphorizer, including ferrosilicon, SiO, and CaSiO,, and the overall mass transfer
coefficient of phosphorus in the three experiments was calculated by theoretical derivation and curve fitting. The
results had shown that under the conditions of temperature 1400°C and initial hot-metal phosphorus content of
0.3wt% , when the initial hot-metal silicon content was 0.4wt%, the highest dephosphorization efficiency can be
obtained. The effect of initial SiO, content in the dephosphorizer on dephosphorization efficiency can be ignored. In
addition, under the condition that the molar amounts of silicon, SiO, and CaSiO, were the same, a higher overall
mass transfer coefficient of phosphorus can be obtained in the hot-metal dephosphorization by using the
dephosphorizer containing CaSiO,.
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Table 1 Chemical composition of iron powder

Composition Contenywive
Si Mn P S
1 2.9 0.11 0.25 0.296 0.019
2" 2.9 0.21 0.26 0.303 0.022
3" 3.1 0.30 0.26 0.295 0.023
4 3.0 0.41 0.27 0.308 0.023
5* 2.9 0.50 0.27 0.301 0.024
6" 3.0 0.037 0.26 0.310 0.021
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Table 2 Chemical composition of dephosphorizer

Composition Content/wt%
Fe,O, CaO CaCl, Sio, CaSiO,
a 31.7 48.8 19.5 — —
b 31.6 48.9 19.6 — —
c 31.5 49.0 19.6 — —
d 314 49.0 19.6 — —
e 31.3 49.1 19.6 — —
f 273 49.0 19.6 4.0 —
g 22.7 50.4 20.2 6.7 —
h 19.4 51.4 20.6 8.6 —
i 17.0 52.2 20.9 10.0 —
j 15.1 52.7 21.1 11.1 —
k 19.4 43.4 20.6 — 16.6
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Table 3  Final hot-metal phosphorus content and
dephosphorization efficiency

Category [P]/wt% n,/%

0.1 0.210 29.1

0.2 0.190 37.3

[Si]/wt% 0.3 0.130 55.9
0.4 0.027 91.2

0.5 0.024 92.0

4.0 0.077 75.2

6.7 0.081 73.9

(Si0,)/wt% 8.6 0.094 69.7
10.0 0.110 64.5

11.1 0.100 67.7

Note: [Si], is initial hot-metal silicon content, (SiO,),is initial dephosphorizer
SiO, content, [P], is final hot-metal phosphorus content, 7, is

dephosphorization efficiency.
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Fig.1 Relationship between initial hot-metal silicon

content and final hot-metal phosphorus content
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Fig.2 Relationship between initial dephosphorizer SiO,

content and final hot-metal phosphorus content
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Table 4 Hot-metal phosphorus content during

dephosphorization
. [PY/wt%
Time/s
A B C
0 0.31 0.29 0.32
30 0.29 0.26 0.26
60 0.27 0.26 0.21
120 0.28 0.23 0.25
300 0.24 0.22 0.24
600 0.22 0.21 0.23
900 0.12 0.11 0.067
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Fig.3 Hot-metal phosphorus content during
dephosphorization
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Table 5 Fitted parameter and overall mass transfer coefficient of phosphorus

Overall mass transfer

2
Category o 4 ! R coefficient, k /(cm/s)
A 0.229 0.080 130 0.896 0.0054
B 0.213 0.075 90 0.966 0.0078
C 0.231 0.087 25 0.822 0.0294
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