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Removing tin from tin-bearing iron concentrates with
sulfidation roasting
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Abstract: Tin can be removed effectively from tin-bearing iron concentrates with sulfidation roasting, and the iron phase
is pre reduced, which are beneficial for the iron recovery. Based on the thermodynamic analysis, the process of tin
removal was studied. The results show that tin removal rate increases first and then deceases with the increase of
anthracite addition amounts (mass ratio of anthracite and tin-bearing iron concentrates). When the addition amounts
increases over 10%, metallic tin and iron generate, and they combined forming hardhead, as a result of which the tin
removal rate is reduced. Fe;O, being reduced into FeO in the roasting process, pre-reduction of iron phase is realized. The
tin content is decreased to 0.043% under the conditions of N, flow rate 0.6 L/min, roasting temperature 1 273 K, holding
time 40 min, and high-sulfur coal (S content of 3.07% ) addition amount (mass ratio of high-sulfur coal and tin-bearing
iron concentrates) 10%. This work supplies a new approach for the clean use of high-sulfur coal.
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Table 1 Chemical composition of tin-bearing iron concentrates

(mass fraction, %)
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Fig. 1 XRD pattern of tin-bearing iron concentrates
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Table 2 Composition of anthracite (mass fraction, %)

C Ash Volatile S

76.43 15.29 7.78 0.32

Fe Sn S Sb Cu Zn

64.85 0.65 0.05 0.34 0.01 0.04

Pb Si0, CaO ALLOs Others

0.06 0.91 1.55 0.87 30.67
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Fig. 2 Experimental device
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Table 3 Relationship between AG® and temperature of reactions (1)—(10)

Reaction No.

Reaction

/K

1173.15-1573.15

1 173.15—1 466.15
1 466.15—1 573.15

1 173.15—1 466.15
1 466.15—1 573.15

1173.15-1313.15
1313.15-1573.15

1173.15-1313.15
1313.15-1573.15

1173.15-1 503.15
1503.15—-1573.15

1173.15-1313.15
1313.15-1 503.15
1 503.15—-1573.15

1173.15-1 503.15
1 503.15—-1573.15

1173.15-1313.15
1313.15-1 466.15
1 466.15—1 503.15
1503.15—-1573.15

(1) C(s)+COx(2)—2CO(e)
: FeS,(s)=FeS(s)+1/2S,(g)
) FeS,(s)=FeS()+1/2S,(g)
3 FeS(s)=Fe(s)+1/2S,(g)
) FeS(I)=Fe(s)+1/2S,(g)
\ Sn05(5)+CO(g)—SnO(s)+CO(g)
@ Sn0,(5)+CO(®)—SnO(1)+COx(g)
s SnO(s)+CO(g)=Sn(1)+CO(g)
) SnO(1)+CO(g)=Sn(1)+COy(g)
; Sn(1)+1/2S5(2)=SnS(1)
© Sn(1)+1/2S5(2)=SnS(g)
2Sn0(s)+3/2S,(g)=2SnS(1)+SOx(g)
% 2Sn0(1)+3/285(2)—=25nS(1)+SOx(g)
2Sn0(1)+3/2S,(g)=2SnS(g)+S0,(g)
" SnO5(5)+S:(g)—SnS()+SOs(g)
SnO5(5)+S:(g)—SnS(2)+SOx(g)
SnO(s)+FeS(s)=FeO(s)+SnS(1)
. SnO(1)+FeS(s)—=FeO(s)+SnS(1)
2 SnO(1)+FeS(1)=FeO(s)+SnS(1)
SnO(1)+FeS(1)=FeO(s)+SnS(g)
3Sn0,(s)+4FeS(s)=4FeO(s)+3SnS(1)+SOx(g)
(10) 3Sn0,(s)+4FeS(1)=4FeO(s)+3SnS(1)+SOx(g)

3Sn0,(s)+4FeS(1))—4FeO(s)+3SnS(g)+SOx(g)

1 173.15—1 466.15
1 466.15—1 503.15
1503.15—-1573.15
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Fig. 3 AG®—T relation graph of main sulfidation of reactions
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Fig. 4 Effect of roasting time on Sn content of tin-bearing

iron concentrates after roasting treatment
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Fig. 5 Effects of roasting temperature on Sn content of

tin-bearing iron concentrates after roasting treatment
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Fig. 8 Effects of anthracite additions on Sn content of

tin-bearing iron concentrates after roasting treatment
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