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Abstract: In order to solve such problems as low—cost and large-scale consumption of the waste rock in lead—zinc mines
based on the sinter pot test research on substitution of the waste rock in lead-zinc mines for dolomite in the iron ore
sintering process is carried out focusing on the waste rock in a high calcium-magnesium type lead-zinc mine in Guangxi
and the effects of the waste rock in lead—zinc mines on sinter production and quality and SO, and NO, gaseous pollutant
emission are analyzed. The results show that the main phase of the waste rock in high calcium-magnesium type lead-zinc
mine used in the experiment is dolomite which contains a small amount of fine-grained quartz pyrite and sphalerite and
the chemical composition of the rock is close to that of ordinary dolomite for sintering. When the proportion of the waste
rock replacing ordinary dolomite is not higher than 40% there is no obvious adverse effect on the sintering process and
sinter quality and such harmful elements as Zn and S brought in by the waste rock in lead—zinc mine are effectively
removed. The results will provide new ideas for the large-scale consumption and low-cost and efficient utilization of the
waste rock in high calcium-magnesium type lead—zinc mines.
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1 ( )
Table 1 Main chemical compositions and burning loss of raw materials %
TFe FeO Si0, Al, 0, MgO Ca0 S P Zn Pb
62.19 2.32 5.51 2.06 0.11 0.22 0.024  0.089 — — 3.35
2.33 1.72 3.71 0.52 18. 15 27.06 1.430  0.017  0.290  0.043 39.16
0.72 — 1.18 0.34 19. 67 31.34  0.016 0.026 — — 45.73
2.10 — 7.06 2.10 0.52 48.06  0.024  0.034 — — 38.25
0.22 — 2.13 0.91 1.13 75.73  0.067  0.027 — — 17.37
1.63 — 6.31 4.44 0.12 0.92 0.690  0.077 — — 85.52
2 ( )
Table 2 Particle size distribution of raw materials %o
/mm
>8 6.23 2.39 0 0 0 1.36 0
(6.3 8 5.35 1.74 0 0.26 0 1.79 0
(56.3 4.63 3.79 0.59 1.48 0 6.27 0
(35 13.94 8.55 18.34 20.24 0 18.05 26. 67
(13 24.53 36.35 26.48 42.25 0 34.14 23.58
(0.5 1 8.01 7.80 8.46 18.92 0 11.30 15.78
(0.25 0.5 10. 16 11.90 12. 44 10. 89 0 13.51 5.72
<0.25 27.29 27.44 33.69 5.96 100 13.58 28.25
() XRD ; (b)
D— ( CaCO5*MgCO,); Q— (Si0,); P— (FeS,); S— (ZnS) .
1 XRD
Fig.1 XRD phase and optical microstructure of zincdead waste rock
( @180 mm x 700 mm)
MgO 3
0 0.
o 20% -~ 40% + 60% 100% 5 o
1.2 N N N N
; X 1.95 Si0,.
( Rigaku D/max 2550) . ( Leica MgO 5.5% . 1.8%

DM4500P) . 3% 30% ;



66 48 3

@600 mm x 1 000 mm

30 r/min 3 min o
5 min; @180 mm x 750 mm
1 kg (10 ~16 mm) (JPU) . N .
750 mm; (1100 +50) °C B Photon
1.5 min 5 kPa S0,
12 kPa 6 kPa 5 min NO, o
(RI) (RDI ;5 15 )
N o GB/T 13241—2017 GB/T 13242—2017
3

Table 3 Effect of substitution of zincJead waste rock dolomite on the sintering process

/ ( ) /%
( ) 1% (kget™)
0 0 59. 11 6.70 4.01 0 3.00 4.10 23.08
S, 20 ~13 58.98 6.79 3.24 0. 81 3.00 4.10 23.08
S, 40 ~25 58.83 6. 89 2.45 1.65 3.00 4.10 23.08
S, 60 ~37 58.69 6.98 1.65 2.50 3.00 4.10 23.08
S, 100 ~59 58.41 7.21 0 4.20 3.00 4.10 23.08
(1=+0.05)
4.1% o
2
2.1 N
5
1.95 MgO 1.8%
4.1% 8.5%
2 o
) ( )/ %: —0; 5,—20%;
S,—40%; S,—60%; S,—100%
2
30 ~35 JPU o 2 .
Fig. 2 Effect of substitution ratio of zincdead waste rock
3 mm 83.49% for dolomite on the sintering indices
5 mm 0 100% 69. 48%
. 67.69% 36.48 t/( m’*d)
23.08 mm/min 23.79 39.12 t/( m’«d) 59.90

mm/min. kg/t 59. 14 kg/to
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Fig.3 Emission characteristics of gas pollutants SO, and °
NO, in the sintering flue gas of the base case ( )
and S, scheme under corresponding ( Po,)
optimal sintering conditions ;
4
Table 4 Main chemical compositions and metallurgical performance of sinter products
( ) /% /%
RI/%
TFe FeO Zn S RDI ;5 15 RDI o 5 m
56.02 7.18 0.013 0. 041 82.57 73.99 5.68
S, 56. 10 6.54 0.018 0.039 82.48 73.23 5.68
S, 56.05 7.11 0.019 0.052 85.20 74.16 5.08
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