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Vaporization behaviors of Zn in FeO-CaO-SiO,-Al,O; slag system
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Abstract: Vaporization behavior of zinc in the slag system Fe{O-CaO-SiO,-Al,03 was examined, including the formation
ratio of vapor species and their partitioning as well as the effect of process factors such as temperature, holding time, slag
composition, and addition of reductive agents. A thermodynamic estimation with the principle of Gibbs free energy
minimization shows that the major vapor species from the sample of FeO-CaO-SiO,-Al,0; system+ZnO+CaCl, are
metallic Zn, ZnCl, and FeCl, in the experimental temperature range. The results suggest that the formation ratio of
metallic Zn and FeCl, increases with temperature increasing , while that of ZnCl, decreases. The evaporation of sample is
initially fast and becomes steady after holding for 10 min. Gaseous ZnCl, is mainly formed during heating period, at the
holding stage it reacts with FeO to produce gaseous FeCl,. With regard to slag compositions, FeO and basicity
significantly affect the evaporation of zinc. The evaporation ratio of zinc can be enhanced by the addition of reductants
such as carbon powder.
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Table 1 Slag composition (mass fraction, %)

Slag system Ca0 FeO Si0, Fe,04 AlLO4 Fe*'/Fe** Basicity
F-slag 6.96 54.41 24.35 9.70 4.58 6.20 0.29
C-slag 21.27 13.96 31.91 28.20 4.66 0.55 0.67
S-slag 17.87 17.80 44.19 15.19 4.95 1.30 0.40
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Table 2 Experimental condition

Sample condition

Name Sampling temperature/C Holding time/min
Composition N(ZnO):n(CaCl,)
1 000, 1 095 10
“F+CaCl, (90%F-slag+10%ZnO) + CaCl, 1:1 1190 0, 10,20
1283 10
1 000, 1 095 10
“C”+CaCl, (90%C-slag+10%Zn0O) + CaCl, 1:1 1190 0, 10, 20
1283 10
1 000, 1 095 10
“S”+CaCl, (90%S-slag+10%Zn0O) + CaCl, 1:1 1190 0, 10, 20
1283 10
99.7%(“F”+CaCl,) + 0.3%C
“F’+CaCl,+C 1:1 1 000, 1 095, 1 190, 1 283 10
99.0%(“F”+CaCl,) + 1.0%C
99.7%(“C”+CaCl,) + 0.3%C
“C”+CaCl,+C 1:1 1 000, 1 095, 1 190, 1 283 10
99.0%(“C”+CaCly) + 1.0%C
99.7%(“S”+CaCl,) + 0.3%C
“S”+CaCl,+C 1:1 1 000, 1 095, 1 190, 1 283 10

99.0%(*“S”+CaCl,) + 1.0%C

“F”—90%F-slag+10%Zn0O; “C’—90%C-slag+10%ZnO0O; “S”—90%S-slag+10%ZnO
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HT FeCl, /& Fe JUZME— IR A ML, Pk, #4H
(1) FeCl, ) (FeClyyap) 1T H N 2015 21

_ m(Fe loss )

M(FeCly,,,) = x126.75 (©)

B ZnCly, SAFATHER] CI(Cly,cp ) A
m(FeCllOSS) %

126.75

BT, AR ZoCl “UR(mM(ZnCly,, ) YIS Zn <
PR (Mm(MZn ) ) A4 2R

m(ClZnCI2 ) = m(Clloss) - 70.9 (7)
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M(ZnCly, ) =—— =

x136.29 (8)
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