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Abstract; Efficient separation of high-sulfur lead-zinc ore has always been a technical problem in mineral
processing research. All the test samples came to a high-sulfur lead-zinc ore dressing plant in Guizhou, with Pb grade
of 2.68% ., 7Zn grade of 8.80%,and S grade of 17.46% .S mainly occurs in pyrite, with complex dissemination
relationship and low liberation degree. Based on the principle flowsheet of “lead selective flotation followed by zinc
flotation” , the optimal grinding fineness of lead roughing was determined by single factor test as 85% passing
0.074 mm,and the collector of lead roughing was butyl xanthate + ethyl thiocarbamate. Optimization of reagent

dosage for lead roughing and zinc roughing by orthogonal design, the results showed that the optimum reagent
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system of lead roughing was lime 2 000 g/t,zinc sulfate 1 200 g/t,butyl xanthate+ ethyl thiocarbamate 35 g/t+ 35 g/t,
pine oil 30 g/t. The optimum reagent system of zinc roughing was lime 800 g/t,X-45 500 g/t,Butyl xanthate 120 g/t,
pine oil 20 g/t. Under the best reagent regime, closed-circuit test was carried out by using “one roughing-two
scavenging-three cleanings for lead and one roughing two scavenging two cleanings for zinc” beneficiation process.
Finally, lead concentrate with Pb grade of 58.42% and Pb recovery of 80.92% was obtained, and zinc concentrate
with Zn grade of 51. 61% and Zn recovery of 92. 60% was obtained.
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Table 1 Results of chemical multielement analysis of ore samples

Component Pb Zn Fe S SiO; MgO CaO Mn Al O3
Content/ % 2.68 8. 80 16. 46 17. 46 17. 26 1. 39 14. 32 3. 14 5.62
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Table 2 Results of lead phase analysis /%
Phase Lead vanadium Cerussite Galena Other Total
Content 0. 10 0.16 2.29 0.13 2.68
Distribution 3.73 5.97 85.45 4. 85 100. 0
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Table 3 Results of Zine phase analysis /%
Phase Zinc sulfate Zinc oxide Sphalerite Marmatite and other Total
Content 0. 05 0.21 8.29 0. 25 8. 80
Distribution 0. 57 2.39 94. 20 2.84 100. 0
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Fig. 1 XRD analysis results of raw ore
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Fig. 2 Scanning electron microscope analysis of raw ore
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Fig. 6 Effects of collector types on flotation indexes

2.1.3  FRLE 255 A IE AL

TEA S ¥ B30 vh B P 24 500 S 300 790 40 2K L B
MR MR A OGR T B2+ S A . A KA
B A W RIAE R X N B A — s AR A
FET DU 50 9 2 e e e Bk 3R T AR iR A R

IKPER) FeCOHD , #E R, Ca™ " W0 W B F 25 4k o™ 2 1
Ak 5 A 23 K OK R 2 R R Catt oA
CaOH™ . W B [N 8 0 2 107 JE B — FhoE K R, 55
T B T R 5 A W I BEL LR B 2 R B F N B SR
T B R R E R A A R X IR T LA T Y
MEIER S 5 A KL AR 0 R BE AL B A 3K K
fif Az L ZnCOHD 5 o PRUHC U i B /N HL AT SR K W
B2 DN B 2R 10T 5 B 24 85 F Tk A 5 4 W B T BEL
B 25 MR . TR E 2+ SRR RVE N T AR
B AR S PR URCR 4 b i PR AR S O B R
THT 1) 0% D6 T B A A L 5 T 24 00 1 A i
T WA . T SE BN A

B HLEE R Lo (39) IR R L HE B, 1E 58 i 50
A DAR KB ik 0 20 i i A I 3 iR . ik
PEA K (CaO) 2 B R BE (ZnSO,) 5 AT 3 8
2+ SRR AR A R R m R 25500 R KT
BE WL 4, EZIRE R R R g R L% 5,
EAZ 0 W 22 43 T &6 R L3 6,

x4 HHEBAHNABEXTHBEERKESR

Table 4 Orthogonal test factor level table of the dosage of lead roughing /(get™")
Level A(Ca0) B(ZnSO,) C(Butyl xanthate+ethyl thiocarbamate)
1 1 500 1 000 25+25
2 2 000 1 200 35+35
3 2 500 1400 45445
x5 HHERHFASETHEER
Table 5 Orthogonal test results of the dosage of lead roughing /%
Test number Factors Pb grade Pb recovery rate
A B C
1 1 1 1 11. 24 55.54
2 1 2 2 10. 14 66. 14
3 1 3 3 8. 87 70. 17
4 2 1 2 9. 36 65. 36
5 2 2 3 12. 11 73.44
6 2 3 1 13.03 57.37
7 3 1 3 8.25 68.55
8 3 2 1 12. 05 52. 85
9 3 3 2 11.45 60. 72
F6 HEREZTRBRESH
Table 6 Range analysis of orthogonal test of lead roughing /%
Pb grade Pb recovery rate
Category
A B C A B C
K 30. 25 28. 85 36. 32 191. 85 189. 45 165. 76
Kj» 34. 50 34. 30 30. 95 196. 17 192. 43 192. 22
Kijs 31.75 33.35 29.23 182.12 188. 26 212.16
ki 10. 08 9.62 12.11 63. 95 63. 15 55.25
ks 11. 50 11.43 10. 32 65. 39 64. 14 64.07
k3 10. 58 11.12 9.74 60. 71 62.75 70.72
R 4. 25 5.45 7.09 14. 05 4.17 46. 40
r 1. 42 1.82 2. 36 4.68 1. 39 15. 47
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Table 7 Comparison and verificationof experimental results of lead roughing /%
Grade Recovery rate
Groups Product Yield
Pb Zn Pb Zn
Pb rougher concentrate 11.48 12.93 4.52 55. 35 5.90
. Middling 9. 86 3.45 4.08 12. 68 4.57
Tailings 78. 66 1.09 10. 01 31.97 89.53
Total 100. 0 2.68 8. 80 100. 0 100. 0
Pb rougher concentrate 16. 23 12.13 6.05 73. 46 11.16
5 Middling 6.38 3.02 3.94 7.19 2. 86
Tailings 77.39 0.67 9.78 19. 35 85.99
Total 100. 0 2.68 8. 80 100. 0 100. 0
Pb rougher concentrate 15. 01 12. 87 4.76 71.68 8.12
s Middling 7.78 3.06 3.98 8.83 3.52
Tailings 77.21 0.68 10. 07 19. 48 88. 36
Total 100. 0 2.69 8. 80 100. 0 100. 0
Pb rougher concentrate 14. 98 12.85 4.78 71.72 8.13
A Middling 7.73 3.12 4. 02 8.99 3.53
Tailings 77.29 0.67 10. 06 19. 29 88.33
Total 100. 0 2.68 8. 80 100. 0 100. 0
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Fig. 7 Test process of lead rough separation
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Table 8 Orthogonal test factor level table of the dosage of zinc roughing /(get™)
Level A(Ca0) B(X-45) C(Butyl xanthate)
1 600 400 80
2 800 500 100
3 1 000 600 120
x99 HFHEBFNAEETRBER
Table 9 Orthogonal test results of the dosage of zinc roughing /%
Factors
Test number Zn grade Zn recovery rate
A B C
1 1 1 1 27.65 68. 36
2 1 2 2 27.19 74.48
3 1 3 3 24.75 81. 32
4 2 1 2 30. 02 73.72
5 2 2 3 27.12 84.59
6 2 3 1 29.13 72.24
7 3 1 3 22.27 78. 34
8 3 2 1 26. 28 70. 75
9 3 3 2 26.02 74.92
F10 FHZEEZKEHREST
Table 10 Range analysis of orthogonal test of zinc roughing /%
Zn grade Zn recovery rate
Category
A B C A B C
K 79.59 79.94 83. 06 224.16 220. 42 211. 35
Kj» 86. 27 80. 59 83.23 230. 55 229. 82 223.12
Kjs 74.57 79.90 74.14 224.01 228. 48 244. 25
k1 26.53 26. 65 27.69 74.72 73.47 70.45
ko 28.76 26. 86 27.74 76. 85 76.61 74. 37
k3 24. 86 26.63 24.71 74. 67 76.16 81.42
R 11.70 0. 69 9.09 6. 54 9.40 32.90
r 3. 90 0.23 3.03 2.18 3.13 10. 97
2.2.2 FPHLEEIERE A B A O B O ABG, B A7 K 800 g/t
AR B2 IS IRA RA RSP A5 Xo05 500 /e, THEBEZG 120 g/t R B2 00 2%
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Table 11 verification test results of zinc roughing /%
Grade Recovery rate
Groups Product Yield
Pb Zn Pb Zn
Pb rougher concentrate 15.07 12.78 4.72 71.82 8. 07
Pb Middling 1 7.63 3.12 3.98 8. 88 3.45
_ Pb Middling 2 3.20 2.72 1. 18 3.25 0.43
7 Zn rougher concentrate 27.28 1. 15 27. 36 11. 70 84.71
Tailings 46. 82 0.25 0.63 4. 36 3.35
Total 100. 0 2.68 8. 81 100. 0 100. 0
Pb rougher concentrate 15.02 12. 85 4.76 71.93 8.13
Pb Middling 1 7.68 3.07 3.95 8.79 3.45
Pb Middling 2 3.12 2.76 1.24 3.21 0. 44
6 Zn rougher concentrate 27. 24 1.17 27. 32 11. 88 84.57
Tailings 46. 94 0.24 0. 64 4. 20 3.41
Total 100. 0 2.68 8. 80 100. 0 100. 0
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Unit of dosage action time: min

—0.074 mm 85%

3 X CaO 2000
3 X ZnSO, 1200
3 X Butyl xanthate+ethyl thiocarbamate 35+35
2 X Pine oil 30
Pb|rougher
4 3 % ZnS0, 600
3 X CaO 800 3 X Butyl xanthate+ethyl thiocarbamate 5+5
3 X ZnSO, 600 2 X Pine oil 10
Pblcleaning 1 Pb|scavenger] 1
2.5
3% CaO 1000 33 Butyl xanthate+ethyl thiocarbamate 5+5
e 2 X Pine oil 10
N— Pb|scavengerl 2
Pblcleaning 2
> 2.5
/M
3K\Ca0 1000 3 % Ca0 800
Jeani 3 X X—45 500
Phicleaning 3 3 X Butyl xanthate 120
2 2 X Pine oil 20
N Zn|rougher
45
3 X CaO 500 3 X X-45 250
3 X X-45 50 3 X Butyl xanthate 30
R
Zn|cleaning 1 Zn|scavengerl 2
2.5 3
3 X CaO 1000 3 X Butyl xanthate 10
Y 3 X Pine oil 5
Zn|cleaning 2 Zn|scavengerl 2
] I
2 | 25
M
Pb concentrate Zn concentrate Tailings

B8 HMEAKRE

Fig. 8 Process of closed-circuit test
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Table 12 Results of cycle test /%
. Grade Recovery rate
Product Yield
Pb Zn Pb Zn

Pb concentrate 3.71 58.42 4.75 80. 92 2.00

Zn concentrate 15.78 1. 35 51.61 7.95 92. 60

Tailings 80. 51 0. 37 0. 59 11.12 5.40

Total 100. 0 2.68 8. 80 100. 0 100. 0

K 80. 92 % RS BT, 3R AF Zn 4 51.61% . Zn
Ml # 92.60% M 445 07, B o Pb i
0.37% Zn fi ik 0.59% . Z AR AF ML S BL T
T VRET B RS T A O RS B

3 i

DZBEyE Tema sy, R & 48
2.68% BE 8. 80% JHR 17.46% , 4y FE KT,
ALY Y 85. 4500 B E BN INBEWT, & B BE Y
94. 20 %0 s 0 EEWAT T #8k0 Hs Bka w9 DL A B
M5 Ak E,

2) P SE PR H R B I R I A AR AR B A
JEN—0.074 mm BRI & ol 85 %0 i T HE 8%
2+ C B AAE R A TR B RG]

3) F A 3% 2450 it 1E 2SI R W L R A R T A
TREF R T RE 2+ ZmAHE 3 AR E b X
TEIE " S EHDRE B P S A 2 e R RN CT
FEW 2]+ CBRED > R ER BE > A0 KRR I 7 AR
K rh Ph ISR 2 R B RNy (T R 25 + &
B0 > A IR > BRBR B . 4 E R 50 E 3 50 26 B L A
WedR AE 25 B . A K 2 000 g/t B BR B
1200 g/t THEH A+ LM A 35 g/t+35 g/t ML
i 30 g/t

A)BERL BE 25 ) A i E S B R WL fE A KA
X450 L TR 3 A E R RS
FE S EERURE 0 Zn 7 R e AR B RN N - £ K >
THE 2> X456, X PR 7 i B T Zn A1k
BRRMFEE KN R TRB A >XA5> 0 K, I
S S BEORL ok B HE 24 ) ) BE R . A7 K 800 g/t
X-45 500 g/t, T HH 2 120 g/t FAEEH 20 g/t

SRM“H — M H K- %
LIV ¥ £o8 T 2B g Bl N i SV o e SN
Pb i fi 58. 42% . Pb [E1 g R 80. 92 % A HYKs 5 3K
2 Zn fhAL 51.61% . Zn [FIICR 92, 60 % B EERG 0.
W Pb Sk 0.37% . Zn fi il 0.59%,
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