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Effect of Alkaline and Alkaline Eartthetal Sulfide Addition on the
Copper Distribution between FeS Flux and Carbon Saturated
Liquid Iron

Chao WANG, Tetsuya NAGASAKA, Mitsutaka HINO and Shiro BAN-YA

Synopsis :

Measurements have been made to study the effect of the addition of alkaline or alkaline earth metal sul-
fide such as Li,S, K»S, MgS, CaS, SrS or BaS to FeS flux on the copper distribution ratio between FeS
flux and carbon saturated liquid iron at 1 673 K. Since each solubility of MgS and CaS in liquid FeS was
limited, no apparent effect of MgS or CaS on the copper distribution ratio was observed. Similar to the
effect of Na,S studied in our previous work, the addition of Li,S, K,S, SrS or BaS to FeS increased the
copper distribution ratio, Lc,= (mass%Cu) g,/ [mass%Cu]g., and L, reached maximum value at certain
content of these additives in each flux. The maximum values of L, measured in each flux were 30, 20, 22
and 19 in FeS-LiSys,-KSps, -SrS and -BaS fluxes, respectively. The sulfur content in liquid iron also
decreased by the addition of these sulfides to FeS.

Key words : tramp elements ; recycling of steel scrap; alkaline metal sulfide ; alkaline earth metal sulfide ;

copper removal ; physical chemistry ; steelmaking.
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Table 1. Experimental results of copper distribution between FeS-MS, (M : K, Li, Mg, Ca, Sr, Ba) flux and

carbon saturated liquid iron at 1 673 K.

Iron phase Flux phase
Run No. L¢,
[%Cu]l [%S] [%C)|[%Cu]l [%Fe]l [%M]
FeS-K,S
K- 6 0.058 0.53 4.71 1.07 41.66 24.34 | 18.45
K- 7 0.048  0.93 4.58 0.93 50.66 17.02 | 19.38
K- 8 0.054 1.13 4.51 0.96 59.15 10.10 | 17.78
K- 9 0.057 1.45 4.41 0.84 67.64 3.58 | 14.74
K-11 0.050 0.60 4.69 0.99 45.92 20.48 | 19.80
K-12 0.053 0.73 4.64 1.00 50.50 16.00 | 19.06
K-13 0.052 0.82 4.61 1.05 48.83 18.39 | 20.19
K-15 0.046 0.35 4.77 0.83 35.67 30.33 | 18.04
K-16 0.19 0.88 4.58 3.89 46.56 15.70 | 20.47
K-17 0.25 1.12 4.50 4.84 49.33 - 13.91 | 19.36
K-18 0.31 1.25 4.45 5.54 51,59 10.50 | 17.87
K-19 0.25 1.23 4.46 4.39  55.91 7.23 | 17.56
K-20 0.37 1.38 4.40 5.58  60.53 3.12 | 15.08
K-22 0.24 0.63 4.66 4.56 40.55 23.34 | 19.00
K-23 0.25 0.65 4.65 4.98 40.85 19.27 | 19.92
K-24 0.25 0.37 4.75 4.27 35.10 25.96 | 17.08
K-25 0.35 0.83 4.58 6.93 43.62 14.50 | 19.80
K-26 0.22 1.02 4.53 4.48 49.16 11.77 | 20.36
K-27 0.26 1.19 4.47 4.66 53.19 8.84 | 17.92
FeS-Li,S
i- 7 0.026 1.55 4.38 0.35 57.21 3.42 | 13.46
Li- 8 0.034 1.86 4.27 0.39 61.32 2.29 | 11.56
Li- 9 0.028 1.84 4.28 0.29 64.76 1.33 | 10.39
Li-10 0.033  0.15 4.84 0.95 34.98 13.98 | 28.70
Li-11 0.027  0.28 4.80 0.86 46.14 9.64 | 31.85
Li-12 0.030 0.26 4.80 0.89  45.26 9.79 | 29.67
Li-13 0.079 1.63 4.34 0.98  61.41 3.19 | 12.41
Li-14 0.096 1.97 4.23 0.95 64.64 1.92 9.90
Li-15 0.081 2.05 4.21 0.92  69.90 1.04 | 11.36
Li-16 0.029 0.44 4,74 0.88  48.30 7.09 | 30.35
Li-17 0.028  0.60 4.69 0.78  50.14 6.08 | 27.86
Li-18 0.058 1.19 4.49 0.85 55.83 4.72 | 14.66
Li-19 0.277 0.11 4.83 6.02 27.74 15.11 | 21.74
Li-20 0.224 0.21 4.80 5.59  33.27 11.86 | 24.94
Li-21 0.210 0.34 4.76 5.43 39.42 9.03 | 25.88
Li-22 0.206 0.50 4.71 5.81 42,18 7.78 | 28.20
Li-23 0.321 1.07 4.51 5.22  45.20 5.22 | 16.26
Li-24 0.469 1.88 4,23 5.35 53.70 3.23 | 11.40
Li-26 0.207 0.62 4.67 5.35. 44.98 6.11 | 25.86
Li-27 0.338 1.30 4.43 5.49  48.98 4.74 | 16.25
Li-28 0.556 1.49 4.35 5.59  54.68 2.79 | 10.06

Iron phase Flux phase
Run No. Ley
[%Cu]l [%S] [%C]|[%Cu]l [%Fel [%M]
FeS-MgS
Mg- 2 0.136 1.52 4.38 1.15 64.21 2.90 8.46
Mg- 3 0.098 1.65 4.34 0.94 67.72 1.13 9.57
Mg- 5 0.071 1.27 4,46 0.59  62.40 3.76 8.27
Mg-10 0.038 1.42 4.42 0.38 63.33 3.25 9.90
FeS-CaS
Ca- 4 0.088 1.14 4.51 0.77 58.33 7.82 8.75
Ca- 6 0.033 1.66 4.35 0.30 63.75 4.15 8.94
Ca- 7 0.072 1.46 4.41 0.67 62.04 4.45 9.31
Ca- 9 0.035 1.22 4.48 0.36 58.34 6.50 | 10.17
FeS-SrS
Sr- 1 0.070 1.52 4.38 0.83 56.66 10.47 | 11.86
Sr- 2 0.069 1.39 4.43 0.74  61.63 6.39 | 10.73
Sr- 3 0.067 1.78 4.30 0.70  66.39 3.03 | 10.45
Sr- 4 0.042 1.24 4,48 0.63 48.37 18.83 | 15.00
Sr- 7 0.027 0.75 4.65 0.60 42.00 24.53 | 22.22
FeS-BaS
Ba- 1 0.044 1.64 4.34 0.49 66.82 3.22 | 11.14
Ba- 2 0.012 1.73 4.32 0.11  63.91 7.08 9.50
Ba- 3 0.009 1.65 4.34 0.10 58.92 10.97 | 10.67
Ba- 4 0.029 1.08 4.53 0.49 43.47 25.74 | 16.79
Ba- 6 0.026 0.67 4.67 0.54 36.56 33.71 | 20.65
Ba- 9 0.065 0.49 4.72 1.16  30.41 39.99 | 17.85
Ba-10 0.052 0.45 4.74 0.97 29.60 41.13 | 18.65
Ba-12 0.087 0.56 4.74 1.57 32.13 37.96 | 18.05
Ba-13 0.084 0.61 4.68 1.64 34.89 34.23 | 19.52
Ba-14 0.097 0.87 4.59 1.66 41.83 27.76 | 17.11

* . .
Concentrations are m mass%

* Concentrations are in mass%
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Table 2. Solubility of MgS, CaS, SrS or BaS in
liquid FeS at 1 673 K.

MgS CaS SrS BaS
Solubility 0.125 0.16 0.275 0.36

* Solubilities are in mole fraction

(BRI 27— BIELICHLEEEERELET. &
B, ARG ERFNEERBE S (B 63 £

BYREZE(A) R R TCAE, 2 EE—#AFZE(C)) 0fiE
Bhesir/-. il TESHoBErRL 7.
Appendix

B FeS ~O 7 v ) +EEBRALY O IS HEEE

BEHPOWREEREIX, 77 9 7 AthD FeS & a5k
O, Thbb(6 )ROEREIVELZORE, 75
7 22 MS 73 L 7B AFIREE T, Qpes 13—
FWRIND, T/, REREHTHE ap. 3131F—
EW DT, MS OBEMELETI as 3—FEICk D,
Wo THHBREL—FEI 2 53T ThH5AH. Fig. 6 &b,
FREBDHD Xus U L CHESHHBERE R —F L
ZoTHBD, 7797 AHNMS THAMLTVWSEI L%
BEKLTWA, Fig. 6 T, MSAMAILTWwWB L Ebh
57Ty ARBOIREY ERBICBE LA, &
BRMHOITFEIER SN, 2 TKERTIE, Fig 6
WCRTHRBICE SV T 1673K BT 2R FeS ~o
% MS DBEMBE XML 72, FO#E% Table 2 1255
T. REERTKRD 5N/ FeS ~0 MS D EME I,
MgS, CaS, SrS, BaS DJEIZEEI L TV 5. Heumann'®
W& B E, 1673K TOER FeS ~0 CaS DEMAE L

#23mol% THDH., REERKFEIZ 16mol% THD,
Heumany DFER L D R R\, AR FeS ~O# i
MS DEMRE VT ZHE IR TR,

X 73

1) P. V. RiBoup and M. BOURGE: Ironmaking Steelmaking, 12
(1985), p. 285 :

2) Rz & 122123 OW LR ST E (B REMIG
£) (1988), p. 91

3 ) F. C. LANGENBERG, R. W. LINDSAY and D. P. ROBERTSON:
Blast Furnace and Steel Plant, 43 (1955), p. 1142

4) H. V. MAKER and B. W. DUNNING: J. Met., 21 (1969),
p. 19

5) Y. A Topkaya and W-K. Lu: International Symposium on
Metal-Slag-Gas Reaction and Processes (1975), p. 111
[ The Electrochem. Soc.]

6 ) X Lw and J. H. E. JEFFES: Ironmaking Steelmaking, 12
(1985), p. 293

7 ) T. Oxazaki and D. G. C. ROBERTSON: Ironmaking
Steelmaking, 12 (1985), p. 295

8) R %, & HuE:skr#E, 73 (1987), S233

9) 44 IE, KEF{EHE: kL8, 74 (1988), p. 640, Trans.
Iron Steel Inst. Jpn., 28 (1988), p. 999

10) I JiMBo, M. S. SuLskY and R. J. FRUEHAN: Proc. W. O.
Philbrook Mem. Sympo. (1988), p. 133 [ISS-AIME]

1) £ #, FH O, RIREl, BEEm: kW, 77
(1991), p. 353

12) £ W, R, BENIL, BAEM: SM, 77
(1991), p. 504

13) 44 IE: WEKZET B EHm3C (1988)

14) G. V. SamsoNov and S. V. Drozpova: Fi{L4EE (1972),
[B-v@&E]

15) Y. A. TopkaYA: Ph. D. Thesis, McMaster Univ., Hamilton,
Ontario, Canada (1974)

16) V. T. HEUMANN: Arch. Eisenhiittenwes., 15 (1942),
p. 557




