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Table 1  Analysis results of mineral composition of zinc smelting slag

WIS RN 1 Frs, 1 A, %t £
(5 SR A W) A BE SR N AR FIRE AT - ARk, 5
SN EA KR B A BRAS BR J5F

R T A MR Co MIRAFIRS IR 2 B
Ao W2 AL DU (AR R AT SR T
HREHRE ) 7F7EH) Cu i UARAR, KA Cu LAZE A
GIRATAERE SR rh , YO B b, 7oA D i
Cu ZHAGTEIN B FBEE R (B A7) 2

Mineral Pyrrhotite (Cu) Pyrite Sphalerite Magnetite — Hematite ~ Glass_FeCaAlSiO Fayalite — Glass_FeSiO
Content/ % 9.01 0.07 9.11 56. 60 7.39

Mineral Diopside — Glass_CaSiO Plagioclase — Glass_KCaAlSiO Quartz Dolomite Hedenbergite Other
Content/ % 5.45 4.08 0.24 0.17 0.95

R2 BHABERED Cu IRAPIRES

Table 2 Cu occurrence state of zinc smelting slag

Mineral Chalcopyrite Bornite Chalcocite Pyrrhotite (Cu) Sphalerite Magnetite — Hematite
Cu Content/ % 34.5 60. 1 79.8 6.58 0.79 3.05
Cu distribution/ % 0.45 1.07 0.83 58.75 4.43 27.52
Mineral Glass_FeCaAlSiO Fayalite — Glass_FeSiO  Diopside — Glass_CaSiO Plagioclase — Glass_KCaAlSiO Kaolinite — Glass_AISiO Total
Cu Content/ % 0.10 0.13 0.03 0.06 0.05 1.01
Cu distribution/ % 5.62 0.94 0.16 0.16 0.07 100
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Fig. 1 Degree of mineral liberation and dissemination character-
istics of zinc smelting slag (1. pyrrhotite; 2: magnetite - hema-
tite;3 : sphalerite; 4. glass; The rest are gangues like quartz. )
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Fig. 2 Effect of grinding time on grinding fineness

2.1.2 EHAIFERE

AL TR 2 25 B 7R S 7 40 2 2 - 0. 038 mm
RN 55.5% AT X RSB ]2 10 min , TEA L
F 25 (300 g/t) + SHA (200 g/t) , EHLF] MIBC
JHiE 80 g/t, MK WILG pH {E R 7. 84, % %E CuSO, (500
g/t) \Na,S(500 g/t) Al H,S0, (V445 pH : 5.5) % A
175 AR o 288 XKL 26495 40 0] 5t A5 R [ ST S8 P S e, 45
WE 3 fiR,

Grade %
Recovery (%

Blank CusS0, Na S H,50

4

B3 AL 5 b (0L 0 [T UCR ) R

Fig. 3 Effect of activator types on copper grade and recovery
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Fig. 4 Effect of collector types on copper grade and recovery
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Fig. 5 Effect of slurry pH (H,S0,dosage) on copper grade and
recovery
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Table 3  Effect of collector dosage on copper grade and recovery

Collector dosage g/t Products Yield/%  Grade/% Recovery/%

Cu rough concentrate  32.5 2.11 67.91

200 +200 tailings 67.5 0.48 32.09
slag 100. 00 1.01 100. 00

Cu rough concentrate  36. 68 2.17 78.12

300 +200 tailings 63.32 0.35 21.88
slag 100. 00 1.02 100. 00

Cu rough concentrate  40.5 2.01 80.85

450 +200 tailings 59.5 0.32 19.15
slag 100. 00 1.01 100. 00

Cu rough concentrate  31.94 2.28 70.39

300 + 100 tailings 68. 06 0.45 29.61
slag 100. 00 1.03 100. 00

Cu rough concentrate  33.78 2.31 76.61

300 + 300 tailings 66.22 0.36 23.39
slag 100. 00 1.02 100. 00
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Fig. 6 Effect of grinding fineness on copper grade and recovery
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Fig. 7 Open — circuit test process of raw smelting slag
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Table 4 Open — circuit test results of smelting slag

Product  Yield/% Cu grade/% Zn grade/% Fe grade/% Cu recovery/%

Concentrate 13.34 5.10 10.05 27.37 66.09
Middling 1 6.81 1.08 1.61 23.98 7.18
Middling 2 18.92 0.61 1.19 21.96 11.16
Middling 3 17.11 0.42 0.65 16.49 7.02
Tailings ~ 43.82 0.20 1.08 24.16 8.55

Slag 100. 00 1.03 2.26 22.85 100. 00
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Fig. 8 Open — circuit test process of the tailings after magnetic
separation
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Table 5 Open — circuit flotation test results of the tailings after

magnetic separation

Product  Yield/% Cu grade/% Zn grade/% Fe grade/% Cu recovery/%
Concentrate  12.38 3.45 10.40 25.95 57.62
Middling 1 7.28 0.73 1.61 15.77 7.17
Middling 2 14.79 0.62 2.48 15.93 12.37
Middling 3 15.88 0.44 1.91 10.95 9.43

Tailings 49.67 0.20 1.28 14.32 13.41

Flotation feed 100.00 0.74 2.71 15.57 100. 00
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Copper Recovery from a Zinc Smelting Slag

JING Gaogui'*, NI Zhangyuan'?, SUN Wei'*>, GAO Zhiyong'*"

1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium — containing Mineral Resources, Central South Univer-
sity, Changsha 410083, China

Abstract: The copper grade of a complex zinc smelting slag from Hubei is around 1.01% . The main occurrence state of
the copper is in the form of isomorphism in pyrrhotite, then is in the iron oxide ( magnetite and hematite). Gangue miner-
als are mainly glassiness. After researching the mineral composition and copper occurrence state, the experiments on re-
covery of copper were carried out for raw smelting slag samples and tailings after magnetic separation, respectively. The
influence of different types of activators and collectors on copper recovery was launched. The results indicate that, using
combined collectors of ammonium aerofloat + ethyl thiocarbamate for roughing process of raw smelting slag samples, adop-
ting open — circuit flotation technological flowsheet of one roughing, two cleaning and one scavenging, copper concentrate
with a copper grade of 5.10% and recovery of 66.09% can be obtained. Using collector of ammonium aerofloat for roug-
hing process of raw smelting slag tailings after magnetic separation, adopting open — circuit flotation technological flowsheet
of one roughing, two cleaning and one scavenging, copper concentrate with a copper grade of 3. 45% and recovery of
57.61% can be obtained.

Key words: zinc smelting slag; pyrrhotite; magnetite; hematite ; flotation
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