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Copper Distribution between Na,S Bearing Fluxes and Carbon

Saturated Iron Melts

Synopsis:

Tadashi IMAI and Nobuo SANO

Copper distribution between NaS, s bearing fluxes and carbon saturated iron melts was measured at
1200°C. Coefficients L¢, and K¢, which are defined below were used to discuss the decopperization be-
havior of different sulfide fluxes with different sulfur content in carbon saturated iron melts.

(%Cu) _ (%CuSys5)
[%Cu] Keu = To%cu]- 1%ST7%

The results are summarized as follows.

L¢, =

1) The distribution ratio Lc, was between 11 and 21.5 for the NaSys-FeS-CuSys system at 1 200°C.
The maximum K¢, was 213 for the 95%NaS, 5-5%FeS system with Lc,=17 and [%S]=0.01.

2) The temperature dependence of K¢,

from 1170°C to 1325°C for the melts containing

79.9-88.5%NaSy 5 +10.7-19.4%FeS+0.55-0.76%CuS, 5 can be expressed by the following equation.

1.25X%10*

T —3.07

ll’l KCu

3) NaSy 5 was found to be the best component for the decopperization among five sulfides FeS, NaSys,

KSps, CaS, CuSy 5 investigated in the present work.
sulfides flux; iron scrap; tramp element; refining; steel
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Fig. 1. Schematic cross section of a crucible.
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Fig. 4. Relation between yc.s,, and (%NaSys) for
the NaSgs-FeS system at 1 200°C. (%CuSy5)=0.31
~4.6
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Table 1. The electronegativity references after
PauLine!® for three sulfides.
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0.76% CuSps DB IZ BT B Kc, DREREE LT

In Kcw =1.25 X 10*/ T — 3.07
X YA

)

(7)1200°C 1= B3 % FFEAAFE D OO FHRIR L
% Xco(in Fe-C,,, ) =7X10"%~2.2X10"2 0 &FETK
%, yeu(l)(in Fe-C,,, )=48.4 %#87-.

Appendix

NaS,5-FeS-CuSos AT D yous, (1), yres(l)
DE MW

AWFFETIX, 75 v 7 A CuSps, FeS ® 1200°C
BB T T VEEDHERRE Yeusy; (1), Yres(!)
LT OFNECTKRD /-,

(1) 7cus,s(1) DB

(A-DRoRexE %2, ZOFHERE Ka-y &35
E, Yeusesll) B(A-2)RA»SEHHEE NS,

Cu( l, in Fe-Csar.) +%S(in Fe-Ca.)
= CuSos( [, in flux ) -sseeeeseesreerrrorinnnnen (A-1)
AG°=—8515+10.8 T J/mol'**®
Km—n’')’cu(l)'Xcu'fsl/z'['%’s]l/2
Xecusys
....................................... (A_z)

Youll) : IRFEBAESPHD 7 v — NV IHEDIFERE

Xeo : RERFBES PO € L5

Jfo  RFERMBHPHED 1% REDOFEEHK

Xeusys : 77 v 7 AW CuSo5 D ENGH

JHIE® X, 1200°C I2BWVWT T 774 FBoITH
T, RERMGE, BFREOmBEOSBRIELEIEL, &K
FEMEHFPREOBESF 1% REOFERHL LT
s=7.25 28 Twa. Z0E%(A-2)XD f5([%S]
<0.6) & LTHW7. '

(2)yres(l) DEH

(A-3)DRILEE X, ZOFHER % Ka-s) £ T 5 &,
Yres(D) (AKX VEIE LN S,

Fe(!l, in Fe-Csa.) + S(in Fe-Csa.) = FeS(l, in
Flux)

7CUSO.5( l) =

AG°=6485+11.0T J/mol'® «--eeee (A-3)
K3 Yrell)* Xpe fs+[%
Yees( 1) = a-3" Trel ))(XF JIs [ 6S] (A-4)
Fes

yrel ) : IREBMBEHRIED 7 v — WV REOIFERBRK
Xe. : RERAESET D € V4%
Xies: 77 v 7 A FeS O E JLGHE
BYEPORFEOHERBEIZ(A-5)XTELONS.
log f;=4350/T[1+4X10"*(T —1770)]
X1 = Xpe2 '8 eovernrerrernnmernniinianeensiiene (A-5)
1200°C 2 BT L EaFR FIREE 4.39% " 2 VT £
# K&, GBBs-Dunem D RIZE D, 1200°C 12T 5
REBMBFOHD 77— NV EEDERRE w.(l)=
0.83 %K T(A-4)=UAAL 7.
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