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Study on the preparation of Fe-S alloy to eliminate the furnace
accretions of settling electric furnace

XIE Wendong, CHEN Wen, ZHANG Zhou, PENG Zhongping, SHEN Qianghua
(Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract:Furnace accretions are inevitably formed in the separation of smelting slag and matte, which are
produced in the copper smelting by fire, when their melt is settling in the electric furnace. All existing methods
of eliminating furnace accretions as well as the advantages and disadvantages of these methods are summarized
and a new method of using Fe-S alloy prepared by Fe,0;, pyrite (main component FeS,) and coke to eliminate
furnace accretions is also included in this paper. The phase diagram of Fe—S binary system is used to analyze
the properties of Fe-S alloy. The effects of preparation temperature, holding time and sulfur content on the
density of Fe-S alloy are investigated. The results show that when the sulfur content is 35%(atom percentage,
the same below), the best preparation temperature is 1 350 C and the best holding time is 30 min; Under the
best preparation temperature and holding time, if the sulfur content is between 32% and 41%, then the
prepared Fe-S alloy can effectively eliminate furnace accretions.
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Fe,0:+C=2Fe0+CO (1)
FeO+FeS,+C=2FeS+CO (2)
Fe,0:4+2FeS+3C=4FeS+3CO (3)
FeS,=FeS+0.5S, (4)
Fe,05+S,+3C=2FeS+3CO (5)
FeO+C=Fe+CO (6)
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Table 1 Main components of pyrite
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Table 2 Material ratio with different sulfur content

it 5T U % Fe,05 /g TR /g R g
32 104.00 54.27 29.25
32 86.88 54.27 24.44
38 72.48 54.27 20.39
41 60.16 54.27 16.91
44 49.44 54.27 13.91
47 40.16 54.27 11.30

1.4 S

AT 220 F A HSC Chemistry 6.0 2 Hrfb2%
BN R A AT REME X B R 2O O 1% 4 B X
(XRF1800-CCDE) X} £k fi & 4 i A7 0 &= 40 4 s
TR T (MH=-300A ) I & b & 4 % i

2 EREHH

21 HEAEEMtERI N

LRI S 1 535 C, 7.8 glem®, FeS 15
A1193 C % 4.8g/em®, Hirp [ 1 iR K Fe-S
TICRAER,

HE 1 el AL, FERL & /N T 509 (18 )T H 4
L, R IR) I Al gk i & 1 2 R G A mi SERE
G THR, TER SN 44.6% 5 FeS AL, 15



%11 5 % 18 LA, F .4 4&

988 °C, LIl yFetFeS, K, 7R £ 2k & 4 i
FErp A S ] ASKASAS [R) 8 5 A B & 4

1600
1400} L, ; L
1200} 1188 1, .
i ~99.7'
& 1000} 542
o 927°C——44:61 4] par s, ~99.94
; 800F T 55
600} 697 “C|
— (aFe) vyFeS —+ ;
400 sise || -
2000 13 ARSTT |
0 . aFeS —f-——f
0 10 20 30 40 50 60 70 80 90 100

ST H I 1%
1 Fe-S ZrtZ#EHE
Fig. 1 Fe-S binary system phase diagram
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Fig. 2 The relationship between standard Gibbs

free energy and reaction temperature
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Fig. 3 The relationship between standard Gibbs

free energy and reaction temperature
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Fig. 5 Effect of preparation temperature on

specific gravity of iron-sulfur alloy
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Fig. 7 The effect of sulfur content on the specific

gravity of iron—-sulfur alloy
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Table 3 Main components of iron—sulfur alloy
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