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Melting temperature and viscosity characteristic of dephosphorization slag
contained CaO-SiO>—FeO-B.03-MnO
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Abstract: In order to reduce the melting temperature The ingredients of
L . dephosphorizi t
and viscosity of dephosphorized slag, many e Factsage
metallurgical workers added CaF as the melting agent, software
ina i i Simulation
but fluorine ion was very harmful to the environment, calculation of Orthogonal
and it eroded the lining of the furnace, and gephaspharizer test

dephosphorized slag was difficult to be reused.
Therefore, for the sake of solving the above problems, it
was necessary to explore a new fluorine-free or
low-fluorine dephosphorizer. Boron element were i i
beneficial to the plant, the choice of ByO3 .; Detecr?r:;)eots?gcﬁf g;n o
dephosphorization slag flux, the better preparation of dephosphorizer
fertilizer by the dephosphorization slag. Boron resources were rich in our country, therefore, in the hot metal
dephosphorization, B,Os can displace CaF,. In order to systematically study the melting temperature and the
comprehensive effect of viscosity characteristics of iron water pre-melting dephosphorized slag, the melting
temperature and viscosity of CaO-SiO,—FeO-B;0s;—MnO pre-melting dephosphorization slag of type of
fluorine-free were calculated and the influence law of alkalinity and composition ratio on melting temperature and
viscosity of dephosphorization slag seeking reasonable dephosphorization slag into distribution ratio and control
interval, suitable bath temperature were investigated by using FactSage simulation software and the modified
Einstein—Roscoe formula. The alkalinity and composition ratio was optimized by orthogonal analysis, variance
analysis and main effect analysis. The results showed that the viscosity of the slag decreased with the increase of
alkalinity, FeO content and flux content. At 1400 ‘C, the optimum ratio were alkalinity of 4.0, the content of B2O3
9%, MnO of 10%, FeO of 45%. By caclution, the melting temperature was 1195.51°C and the viscosity was 0.207
Pa-s. By the experimental verification, the measured melting temperature was 1192.21 °C, the viscosity was 0.199
Pa-s. After comparison, the calculated date was similar to the measured data. It was known that the orthogonal
method had its rationality and accuracy in the actual production process. Based on the analysis results, the optimal
combination of slag components was selected to provide theoretical basis and data support for the dephosphorization
production of steelmaking.
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Table 1 The composition of premelting dephosphor slag

Component Ca0o SiO, FeO B,03 MnO

Content/wt% 20~60 10~30 20~60 0~14 0~15
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Fig.1 Influence of alkalinity on the melting temperature and viscosity of premelt dephosphorization slag
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Fig.2 Influence of FeO content on the melting temperature and viscosity of dephosphorization slag
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Fig.3 Influence of B203 content on melting temperature and viscosity of dephosphorization slag
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Fig.4 Influence of MnO content on melting temperature and viscosity of dephosphorization slag
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Table 2 Experiment factors and levels

Level Factor
FeO/wt% B,05/wt% MnO/wt% Alkalinity, R
1 25 5 6 25
2 35 7 9 35
3 45 9 12 4.5
4 55 11 15 55

KH 4 RNEK 4 KFIEASIEATSE80(R 2), thfhse
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TP % TR 1l o P L.
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Table 3 Orthogonal experiment design and result analysis

Factor
Temperature, . . Melting
Sample Number A'j:(/?% B,0s, B/wt% MnO, C/wt% Alkalinity, D E/C Viscosity/Pa:s temperature/'C
1 25 5 6 25 1360 0.872 1452.04
2 25 7 9 2.5 1380 0.604 1269.45
3 25 9 12 4.5 1400 0.381 1314.18
4 25 11 15 55 1420 0.286 1260.31
5 35 5 9 45 1420 0.256 1376.84
6 35 7 6 55 1400 0.327 1358.82
7 35 9 15 25 1380 0.296 1185.1
8 35 11 12 35 1360 0.356 1157.38
9 45 5 12 55 1380 0.198 1297.65
10 45 7 15 4.5 1360 0.205 1276.74
11 45 9 6 35 1420 0.221 1164.91
12 45 11 9 25 1400 0.244 1160.34
13 55 5 15 35 1400 0.123 1302.32
14 55 7 12 25 1420 0.139 1240.17
15 55 9 9 55 1360 0.194 1215.02
16 55 11 6 4.5 1380 0.207 1178.68
Melting Ky 1323.995 1357.213 1288.612 1259.412 -
temperature Ks 1269.535 1286.295 1255.412 1223515 -
Ks 1224.910 1219.802 1252.345 1286.610 -
Ky 1234.047 1189.178 1256.117 1282.950 -
I 99.085 168.035 36.267 63.095 -
Viscosity Ka 0.536 0.362 0.407 0.388 0.407
Kg 0.309 0.319 0.325 0.326 0.326
Kc 0.217 0.273 0.269 0.262 0.269
Kp 0.166 0.273 0.227 0.251 0.226
I'n 0.370 0.089 0.180 0.137 0.181

Note: Ky, K, Kzand K, indicate the mean of the total melting temperature corresponding to each horizontal number; Ka, Kg, Kc and Kp mean the mean value of the
viscosity corresponding to each horizontal number; r stands for the worst of the list, r=max{K;, Kj, Ky, Ki}-min{K;, Kj, K, Ki}.

x4 BES

Table 4 Analysis of variance

DevSq Degree of freedom F ratio F critical value Significance

Factor Melting Viscosity Melting Viscosity Melting Viscosity Melting Viscosity -
temperature temperature temperature temperature

FeO 24208.529 0.322 3 3 0.924 2.993 3.490 3.290 -
B,03 66937.513 0.022 3 3 2.556 0.204 3.490 3.290 -
MnO 3497.635 0.072 3 3 0.134 0.669 3.490 3.290 -
Alkalinity 10109.242 0.048 3 3 0.386 0.446 3.490 3.290 -
Temperature - 0.074 - 3 - 0.688 - 3.290 -
Deviation 104752.92 0.54 12 15 — - - - -

Note: F(3,3)0.05=9.28.
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