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Effect of two-step slag making refining on sulfur
and aluminum in C82DA steel
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Abstract: In order to study the effect of technology on sulfur and aluminum in C82DA steel. The process of desulfu-
rization and aluminum control of cord steel in LF was studied. The results show that with the decrease of refining
basicity, the desulfurization rate becomeslower. When basicity is about 1. 6, w((Fe,O) + (MnO)) in slag is about

1%, basically reaching the critical value of desulfurization. When basicity is about 1. 2, sulfur recovery begins with

refining time. The decrease of w([Al,]) in molten steel gradually decreases with the decrease of basicity. When ba-

sicity is greater than 2. 2, the decrease of w([Al,]) is significant. When basicity is less than 1. 6, the effect on

w([Al,]) is no longer obvious. The LF adopts two-step slag making process, high basicity desulfurization in the

carly stage and low basicity aluminum reduction in the later stage. When basicity is reduced from 2. 2 to about 1. 2,

w([S]) and w([Al]) are controlled at the lower level of 0.011% and 0. 001 6% respectively.
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Table 2 Desulfurization during refining when slag bacisity is about 1. 8

w([SD/% LF K # # $5 b
Brx R
Sk o i) 5 w((Fe,0) +(MnO)) /% w(($))/ % Ls JB AR R/ %

1 0.019 0.010 0. 64 0.42 69. 2 47. 4 1.8

2 0.018 0.011 0.59 0.33 56.7 38.9 1.8
3 0.021 0.012 0.59 0.56 69.8 42.3 1.9
4 0.015 0. 009 0.72 0.52 58.0 40.0 1.8
5 0.024 0.013 0.67 0.53 59.0 45.9 1.8
6 0.020 0.011 0.62 0. 44 54.8 45.0 1.9
7 0.027 0.012 0.47 0. 64 80.5 55.6 1.9
8 0.031 0.011 0. 60 0.56 62.6 64.5 1.9
9 0.015 0.010 0.62 0.28 40. 6 33.3 1.7
10 0.021 0. 009 0. 60 0.35 39.1 57.1 1.7
S (E 0.021 0.012 0.61 0. 46 66. 3 46.9 1.8

AG®=—431 235.48+139.29T (4 2 (6 1 J -1 B K oy

[Al] +%(Ca()) - %(Alz 0.) +%[Ca]

AG'=—124 133.4—1.93T (5
A (2) ~ 306D e B AR LA AL R 9 07 SNt 47
L JLE RO AL Oy BRI OB . dn 2Rk [ i AEZZ
G AR AR B A AR L A 2R Bl RE AR AR MR IE
W38 Ji B IO e A L E BB AL A S A N s P
1 32 RS CO 32 S 36D . % R Y
F H REZSTE S & I 40 50K M i 2 [ B S B2 A T A
X AR AS

[Al]+%(5i()z)+%(Fe()) -

5 (ALOD+2[si]+ 3 [Fe]

AG'=—292 213.74+90.305T (6)
70

(@)
60 F

50

40t

w([AL])/%

30F

20F

10}

1.8 2.0 22 24 2.6 28

(a) w([ALL]D;

K= 7?;’212“:,?2‘8 D
AFre0 Asio, Apj

J—V—EEF' HZINEN S 5}7“7"] 7‘7 Iﬁ% ﬂ:ﬂﬁi EI/‘J {ﬁ E 3 QFeO ~ AAL O, ~ SO,
ARk FeO AL O, SO, W&,

R 6) R BRI w (AL O, ) Fli B 5
EH 5 w((Si0O) Fl w((Fe,O)) 2 I,

AR 7 S BROR B9 W I R e 0
{8 ST R0 v b B R R E AR Tk W Bl R EE Y
Jnm s 1 R . JEHOZ SRR T 2. 2 B4R
o R A i S A g W SR A K R w (LAL D/
F0.005 0% o K By 5 A BE AP HIAE 2.5 DA . B
FEA Sy 1.6 W, i o w ((Fe, O) + (MnO)) 25 %y
10Y0, AR H A& WG 10 2 F . BT LA RS M 2 5 B
BRIEAN IR 4 w(CAL D /NT 0.005% , X3 H 4%
JBRE A% 14 R R T B R WA 2B il £ 1. 8~2. 5,

0.65

(b)
0.60 F

o

wn

<
T

w((Fe)+(Mn0))/%
(=]
3

MR BLER
(b) w((Fe,0)+(MnO)),

B 1 fE%EE wlALI) 1 w((Fe,0)+(MnO)) 55 E K X R

Fig. 1

Relationship between w([Al,]),w((Fe,O)=+ (MnO))and R during LF refining
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Table 5 Analysis results of large oxide in bulk sample electrolysis
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Fig.3 Morphology of typical large inclusions
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Table 6 Results of inclusion EDS in Fig. 3 %
e w( (Al O3)) w((Si0z)) w((MnO)) w((Ca0)) w((Mg0))
1 13.8 59.5 12.5 7.7 6.5
2 16. 4 50. 4 19.3 9.7 4.2
3 14.3 39.3 33.8 9.4 5.2
4 14. 4 45.0 26.1 11.2 4.3
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6 10.5 47.1 34.2 8.2 0
7 10.0 68. 6 7.7 10.0 3.7
8 21.0 39.1 21.7 11.3 6.9
9 14.3 49.5 18.3 10. 7 7.2
10 0 76.8 12.4 8.7 2.1
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