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Experimental study of comprehensive recovery of
a polymetallic ore in Jiangxi province
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Abstract: A polymetallic ore from Jiangxi Province has high content of sulfur, and contains lead, zinc, iron,

manganese etc., which could be recovered. Due to the complicated association situation, the authors compared

the common differential flotation process and the differential flotation process with the zinc rough concentrate

reground and the zinc medium product processed through magnetic separation. Through the comparison, the

latter process obtained desired concentrate: the lead concentrate contains 49.57 % Pb with the recovery of

87.53 %; the zinc concentrate contains 45.82 % Zn with a recovery of 75.12 %; the sulfur concentrate contains

44.69 % S with a recovery of 71.35 %. Due to the fact that iron and manganese existed as carbonate in this ore

and they always associated with gangue minerals, the authors employ magnetic separation, roasting process and

then magnetic separation to recover the iron and manganese in the flotation tailings.
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Table 2 Main consisting mineral and their

relative content of run—of-mine ore
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E3% 32.48 W 0.22
R 1.37 VEE NG i 153
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N 2.49 Hz=f 2.8
SER 0.69 Jif 0.3
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Fig. 1 Flowsheet and result of conditional milling fineness test
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Table 3 Result of conditional collector dosage test
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Ph Zn Pb 7n
T2 20 AR K 4.26 31.25 4.86 80.68 8.74
LA 6 HEW 95.74 0.33 2.26 19.32 91.26
THzZh6 JE A 100.00 1.65 2.37 100.00 100.00
TR 2y 25 A K 5.18 26.35 5.01 81.73 10.95
LA 6 By 94.82 0.32 2.23 18.27 89.05
THZh6 JE 100.00 1.67 2.37 100.00 100.00
TE 2y 30 ML K 5.67 24.92 5.36 83.12 12.82
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Fig. 2 Result of conditional lime dosage test and

sodium sulfide dosage test
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Table 4 Result of conditional zinc sulfate dosage test /%
i i mPEs
BRI /() EAR R =
Pb 7Zn Pb 7Zn
LG 5.88 23.93 5.31 82.29 13.29
600+300 R 94.12 0.32 2.17 17.71 86.71
JEa 100.00 1.71 2.35 100.00 100.00
B HLRE B 5.33 25.28 4.90 81.66 11.11
1 000+400 BRI 94.67 0.32 2.21 18.34 88.89
SR 100.00 1.65 2.35 100.00 100.00
HOHAG 5.12 26.71 4.99 82.38 11.16
1 400+500 [Ag=n 94.88 0.31 2.14 17.62 88.84
S 100.00 1.66 2.29 100.00 100.00
B HLRE B 5.23 26.14 4.95 81.86 10.92
1 800+400 R 94.77 0.32 2.23 18.14 89.08
JE 100.00 1.67 2.37 100.00 100.00
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(h) Fig. 4 Result of conditional copper sulfate dosage
B3 HHEKETIZRERARASRELES test and conditional butyl xanthate dosage test
Fig. 3 Flowsheet of zinc rough concentration and
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Fig. 5 Result of conditional sulfuric acid dosage

test and conditional butyl xanthate dosage test
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Fig. 6 Closed circuit process flowsheet of common differential flotation
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Table 5 Test result of closed circuit common differential flotation /%

i oL [ i
AR R
Ph Zn S Ag /(g-t™) Ph Zn S Ag
R 3.01 48.16 5.36 21.65 1707.1 87.86 6.75 4.22 57.99
BERE B 5.13 0.67 36.25 31.74 183.5 2.08 77.81 10.53 10.62
ki 27.35 0.38 0.47 43.28 51.26 6.30 5.38 76.57 15.82
B 64.51 0.10 0.37 2.08 21.38 3.76 10.06 8.69 15.57
JE 100.00 1.65 2.39 15.46 88.61 100.00 100.00 100.00 100.00
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Fig. 7 Process flowsheet of lead—zinc—sulphur differential floatation with zinc rough concentrate
reground and zinc medium processed via magnetic separation
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Table 6 Test result of closed circuit of lead—zinc—sulphur differential floatation with

zinc rough concentrate reground and zinc medium processed via magnetic separation

HTiEDA m] i 3
FRERAFR R
Pb Zn S Ag /(g-t) Pb Zn S Ag
ks 3.09 49.57 5.07 20.43 1597.32 87.53 6.72 3.88 57.83
PERE T 3.82 0.97 45.82 29.88 185.23 2.12 75.12 7.02 8.29
NG 4.35 0.33 0.85 38.13 41.14 0.82 1.59 10.20 2.10
T K 25.96 0.34 0.41 44.69 52.31 5.04 4.57 71.35 1591
20N 62.78 0.13 0.45 1.95 21.58 4.49 12.00 7.55 15.87
Js A 100.00 1.75 2.33 16.26 85.35 100.00  100.00  100.00  100.00
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Fig. 8 Process flowsheet of removal tailings via

magnetic separation
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TR AR TS 1 S AE TR AR O B & Pb 49.57 % .
Zn 5.07 % Ag 1 597.32 g/t,Pb |1l % 87.53 % ,Ag
BICR 57.83 %; BEKGH & Zn 45.82 % .Pb 0.97 %,
Zn [EICR 7512 % BiAG 0 & S 44.69 % .Pb 0.34 %,
Zn 0.41 %,S [ & 71.35 %. K15 T 8 & b Ar FAg
o R RSB BERE T, OF LS T AR E AT RS
e .

3)BRALH Ik R I A vk T R - e - vk
Sy B R TGRS IOk R R R b R A
I MR AE T ZS B RS8R0 2L
55.30 %, [l L% 54.06 % 5EKE B 4R 0L 17.18 %),
B 67.87 %. (1 - Bk ik 0] WS 34 X Ak 0 17 3
R
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