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Removal of Tin during Scrap Melting in a Converter with a Thick Layer of Slag

Yuji Ocawa, Michitaka Matsvo, Hivoyuki Katavama, Hiroshi Hirata, Yoji Demoro and Yoshimasa Mizukam

Synopsis : The authors previously found that tin was concentrated in iron dust in the pilot experiments of smelting reduction with
a large amount of slag. In order to apply this phenomenon to the scrap melting process, 1 kg and 5 ton scale
. experiments were performed to clarify the mechanism of tin removal and to improve the tin concentration into iron

dust.

Tt was found that tin could be removed from scrap efficiently in a scrap melting process with a thick layer of slag.
In this method, a high evaporation rate of tin can be achieved by using the high temperature of hot spot with oxygen
top blowing. From the experimental studies and theoretical analyses, it was supposed that most of tin vaporized as
SnS. The vapor of SnS could be highly concentrated in dust by suppressing bubble burst dust. Therefore, in order
to improve the tin removal ratio, it is of great importance to separate oxygen jet from metal bath to suppress bubble

burst dust.

It was also found that the tin concentration ratio remarkably increased when pulvirized coke was blasted to the hot
spot. It might be possible to improve the tin concentration ratio by means of local centent of sulfur near the hot spot.
Key words : tin removal ; scrap melting ; evaporation ; a thick layer of slag ; hot spot.
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Table 1. Conditions of 1kg experiment.

Crucible Mg0 (1. D. 54mm)
Metal composition [C] saturation
(initial) [S] 0.005-0. Smass%
[Snlabout 0. 5mass%
Temperature 1573-1873K
Atmosphere Ar
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Table 2. Conditions of 5 ton scale experiment.

Amount of metal 3-5 tons
Amount of slag 150-400 kg/t-metal
Oxygen (blown from top) 1000 Nm3®/h

Nitrogen(blown from bottom) 180 Nm3/h
Temperature of bath about 1673K

Scrap _ | Tapping
melting partly

Base Slag
metal formation| 4

Table 3. Initial composition of metal and slag in the
scrap melting experiment. (5 ton scale)

(1)Metal composition (mass%)
C S Sn
4, O-saturation 0.02-0.10 about 0.5
(2)Slag composition (mass%)

Ca0 S8i0, Al,0; MgO0 MnO0 FeO
32-38 31-34 11-14 6-9 3-6 1-5

EBRFIEL e TTable 2 27k T. 272, A2 5 v PHRE
BRBAGARFD X X vds & PR 5 27D F e #H % Table 3 2 75%
R

A2y PEMERPIE, AV 74 2GR L 0 BIE
SNTHET AGRE LRSI TRIE 3 vy 2 i o
CO, CO,BHED & 335 & 2 DRI EE # KD, HES
NAEIIMAL T 2 a—2r 2% 450 clmL Tz, 272,
AEZNVBEL 4SBT TSR L bBIEL, BEY
1673220 KE L 2 L 510X 275 v PR ERITIZEAL T2,
BIFND XA X NVEEIStE kot L 2 ATHREL, X &
D—EEPE L Ty OHER 2 5 v FIEMEER % s+
b, COFNEERMYKEL DD, EREIZ2 I 7R, KIKE
FET2ABREEEL, XA PMOIREFEE L X M HOSHOE
EEAL BT, 2R P RAERE IR, BREEKD DY
K% 4 op B CERIR L, HEKIRE E HRBATRRE 4L 72 Y O X
APE»LRDI, 72, FRNTRAELLL A D 2IEEYE
ARELESIUCIRIANS FTOMNENLEEL T, FHIC
H7T U ARIFEAL, R MRIUE SBT3 EL D X &
RS BRIL T oL 72,

37, —HWOERTW, RMLLTH=—220/Kb}Y
a2 —27 2% EIRS U 2D LR SFI 12, 2 DR, B2 —
72, BRERILLBL 2720 6 BES A X ) 7
HAELTIREAALS,

3. RERER

3.1 1kglFEEaits
Fig. 1 {Z{FekSniBE ORIFEEILOF #RT., w3ty

1.0 T T
0.9 |
0.8 1673K ' i
0.7f -
0.6 4
0. 5 -
—
5 0.4 -
=
0.3 i -
0.2f N
A : [S]i=0. 013mass% ‘
<O ¢ [S]i=0. 067mass%
O : [S]i=0. 300mass%
0.1 . 1 . 1 ,
0 100 200 300
Time (min)

Fig. 1. Change in tin content in metal with time.
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Fig. 2. The effect of sulphur content in metal on the
apparent rate constant k’.
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Fig. 3. Influence of temperature on k’.( * activation
energy)
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Fig. 4. Influence of the amount of slag on rate of
iron dust generation and ratio of bubble

burst dust.
ﬁsm 100
x (3 =
. ~
§ o) Yoo g
© 3
8 2
5 300 {60 £
L a8
% L
3 N . ey
: 200 40 2
. L
.g . “
s 100F . . 120 o
’ +
o ©
g 0 . . 1,2
0 0.5 1 1.5

Amount of bubbling gas (Nm®/min/t)

Fig. 5. Influence of the amount of bubble gas on
rate of iron dust generation and ratio of
bubble burst dust.
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Fig. 6. The relationship between the dust genera-
tion rate and the tin concentration ratio in

Tin concentration ratio(-)

dust.

20

pors
o

ey
o

(3]

[S]:0. 02-0. 10mass%

Normal operation

%

1
100

1
200
Dust generation rate(kg/h)

i
400

Fig. 7. Relation between the dust generation rate
and the tin concentration ratio in dust in
case of pulverized coke blasting.
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Fig. 9. Influence of the partial pressure of oxygen
on the vapor pressure of SnO. (calculated)
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Fig. 10. Influence of the partial pressure of S on the
vapor pressure of SnS. (calculated)
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dust and temperature.
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Table 4. Conditions for calculation of k in 5 ton

furnace.

Heat No. 1 2
[Sn] (mass%) 0. 51 0. 50
[S] (mass%) 0. 06 0.10

(T.Sn/T. Fe) 0.10 .18
in fume dust

Temperature (K) 2983 2963
(Estimated)

Wre (kg/s) 0.63 0.72

A (m) 0.111 0.129
(Estimated)

k (m/min) 0. 0021 0. 0030
(Estimated)

10-! [__Estimated value using lkg scale data
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Fig. 12. The effect of sulphur content in metal on
the rate constant of tin removal.
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