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A Study on Evaporation of Fluorides in Slag during Electroslag
Remelting Process

Liang Hongming, Zhao Junxue, Zhang Zhenqiang, Li Xiaoming and Cui Yaru
(School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055)

Abstract The relative studies on evaporation of fluorides in quad- and pent-ingredient slag series during electroslag
remelting process are concluded and summarized. The thermodynamic analysis on volatile reaction of fluorides has been car-
ried out by activity calculation model of slag components to get order of evaporation of fluorides in different basicity slag.
Results show that as basicity of slag is between 3. 74 and 0. 84, the order of evaporative capacity of fluorides is MgF, >
AlF, >SiF, > AlIOF. As the temperature is more than 1200 °C, the slag containing fluoride especially containing higher
and high fluoride exist obvious weight loss phenomenon. For slag ANF-6 (/% : 30Al,0,, 70CaF,) at 1400 C, in 100 g
slag sample the evaporation rate of fluorides is up to 0. 68 g/min, and the evaporation of AlF; and SiF, should be the main

reason for weight loss of slag.
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. . ] 1 Si0,(s) +2CaF,(s) =SiF,(g) +2Ca0(s)
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Table 2 Activity of each compound for various slag series

B Qcao CAl0; 0Si0; Gy
(50% Cag-ﬁ%?‘-clao-sioz) 0.486 0.167 0.104 -
(50% CQF?-E?;EO?-SaO-SiOZ) 0.386 0.259 0.097 -
(50%CJZ_AESE.%E_;OZ_S%M@) 0.374 0.155 0.100 0.131

HILEE 2
(50% CaF,-Al, 0, -Ca0-5i0,-5% Mg0) 0-271 0.125 0.324 0.126
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Table 3 Ratio between volatile fluoride partial pressure
and standard atmospheric pressure for various slag series

a2 W Psm/ Po PA1F3/ P0 Paor/ P0 PMng/ PO
PUTC#ZE 1 4.67 4.2x10°% 6.7x1077 8.2x10°" -
MmycER2 3.97 6.2x107% 1.2x10% 1.2x10°% -
HTEEL 3.7 6.8x107% 9.5x1077 9.0x107" 6.5x10°°
FTH#E2 0.84 4.2x1077 1.4x107° 9.5x10°* 8.7x10°°
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Fig.1 Effect of basicity of slag on volatile fluoride partial pres-
sure of different slag series
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Table 4 Main reaction of formed volatile hydrogen fluoride and its equilibri- EE R R E R R T R
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MgF, (g) + H,0(g) =MgO(s) +2HF(g) 8.32 x10° 1.32x10> 162 .
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Table 5 Ingredient of several electroslag sample /%

i) Ca0 Al O, Si0, CaF,

F2 50 43 7

L-3 37 40 8 15

M-1 30 20 8 42
ANF-6 30 70
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