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Abstract

Multi-element flotation of cyanide tailings is a reliable and efficient method for metal recovery, which
makes full use of the inhibitory effect of cyanide on copper minerals to separate copper, lead and zinc
flotation. However, due to environmental protection requirements and limited by the cost of use, the
cyanide content is reduced as much as possible in the cyanide leaching process, resulting in a change
in the multi-element flotation effect. In order to facilitate production control and find the best con-
trol conditions, the experimental results show that when the cyanide content is 2500 mg/L during
the flotation process, the copper-zinc separation is better. When cyanide is insufficient, add 90 g/t
green environmental protection agent sodium mercaptoacetate to meet the technical requirements.
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Figure 1. Flotation process of cyanide tailings from
a gold mine in Shandong
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Table 1. Status quo of production technical indicators

= 1 EERARERIR

% Pb Zn Cu Pb € (%) Zn € (%) Cu € (%)
JRA 0.35 0.32 0.30
BYEERED 28.46 4.39 5.98 40.29 32.89 24.26
e Rn” 0.21 0.22 0.23
kD 9.64 16.86 11.58 9.72 68.46 52.67
AT 0.19 0.07 0.11

3. Tl & e A

] 52 1] B85 P 1) 22 VB J iR HUECRL %, ARAE T R R iR 5 i, RIS ER A%, TR
I I o X ELHEAMIE > B AR KBl B AT S BT (R 2. 48 3), PR S R =
St WIS —ERAICER .. R B IE B R S AR A se s,  BHRE ™, ARmNEE
IRIER

Table 2. Chemical analysis of direct suction filtration solids

2. BB LE ST

T Pb Zn Cu S C As Sb Fe Au? Agt
% 0.28 0.30 0.36 21.46 0.08 0.08 0.01 20.24 0.90 30.28

Table 3. Chemical analysis of water washing and suction filtration solids

= 3. KB AL E A

& Pb Zn Cu S C As Sb Fe Au®! Ag®
% 0.23 0.27 0.30 21.33 0.08 0.07 0 20.09 0.85 27.01

1) B F=AE , 34 8 ST RN T 24 70 T/, 2 %0 80 v /M pH (E H 451 7.0~7.5 3% 1 6.5~7.0
WA 30.5% 46 EAT SR8, e 29 i e = o

2) TEFMUSRIGILAN B, BT B SLES, SR AN [E] BN R SRR AR S R 2570 . SEIR R 5K
FRLIE — R 45 5.
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Table 4. Table of test results of collector dosage
= 4. YIRS RE

C4H()OCS SNa (C2H5)2NCS SNa

Pb (%) Zn (%) Cu (%) ot ot pH & t (min)
JRA 0.28 0.3 0.36
YR 1 2.38 1.59 0.94 0 50 7.5 8
R 1 0.18 0.23 0.34
HIRED 1 1.64 16.86 11.58 100 0 6.5 8
W1 0.03 0.07 0.10
RS 2 5.78 2.33 0.87 0 80 7.5 8
R 2 0.1 0.22 0.32
RS 2 1.55 14.52 10.1 100 0 6.5 8
R 2 0.03 0.08 0.12
RT3 5.55 2.39 0.92 0 110 7.5 8
EERT 3 0.07 0.22 0.23
R 3 1.64 14.06 12.08 100 0 6.5 8
HEY 3 0.03 0.06 0.10
HYEERET 4 5.55 2.88 0.98 0 110 8.0 8
R 4 0.08 0.24 0.30
RS 4 5.23 3.02 0.64 0 110 7.5 8
i A 4 0.03 0.06 0.08
HRERERT S 5.23 3.02 0.64 0 110 75 8
R 5 0.07 0.22 0.23
RS 5 1.57 13.33 12.22 80 0 6.5 8
HREY" S 0.03 0.07 0.22
HYEERETT 6 6.11 4.20 2.52 0 110 7.0 8
HEERT 6 0.08 0.20 0.30
HRED" 6 1.56 11.62 12.06 100 0 6.5 8
N 6 0.04 0.07 0.07
HYEERE 7 521 433 2.24 20 110 7.5 8
RN 7 0.06 0.19 0.28
RS 7 1.76 8.72 9.83 100 0 6.5 8
R 7 0.03 0.07 0.08
YRS 8 4.98 6.57 4.76 30 110 7.5 8
EE R 8 0.08 0.13 0.24
RS 8 1.66 7.72 7.42 100 0 6.5 8
R 8 0.03 0.06 0.06
HYEERSTT 9 5.78 8.21 6.33 40 110 7.5 8
RN 9 0.07 0.14 0.19
RS 9 1.81 6.67 7.79 100 0 6.5 8
W9 0.04 0.06 0.06
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Table 5. Table of test results of ferrous sulfate

5. MBRI SR IG4ER R

Pb(%)  Zn(%)  Cu(%) C“Hé(;iSSNa (CzHS)gtCSSNa pH 1 mz‘ltwi t (min)
JRA 0.28 0.3 0.36
BYERRED 1 1.38 0.59 0.84 0 110 7.5 1000 8
R 1 0.07 0.23 0.49
KSR 1 0.25 1.79 1.30 100 0 6.5 0 8
R 1 0.06 0.04 0.08
HYEERED 2 1.64 0.76 1.43 0 110 7.5 2000 8
EERA 2 0.10 0.27 0.13
RS 2 0.25 1.69 0.77 100 0 6.5 0 8
RN 2 0.09 0.03 0.07
Table 6. Table of test results of sodium cyanide
6. BRI RE
Pb (%) Zn (%) Cu (%) C4H6(;iSSNa (Csz)z;tCSSNa pH i ﬁf;/f t (min)
JRA 0.28 0.3 0.36
HYEERED 3 2.04 1.01 0.92 0 110 7.5 1000 8
R 3 0.13 0.26 0.24
HFER" 3 0.42 2.42 2.12 100 0 6.5 0 8
Y3 0.11 0.06 0.05
HYEERST 4 3.12 2.75 0.81 0 110 7.5 2000 8
EE R 4 0.10 0.12 0.22
HREN 4 0.51 0.74 2.87 100 0 6.5 0 8
RN 4 0.03 0.07 0.06

Table 7. Table of test results of sodium mercaptoacetate

7. HiE CBRWMIAWERE

Pb (%) Zn (%) Cu (%) C4H6?§SSNa (CZHS)Z;tCSSNa pH i C2H3g1\/1taOZS t (min)
JRA 0.28 0.3 0.36
BRSNS 2.02 1.06 0.86 0 110 7.5 200 8
R 5 0.13 0.24 0.28
HREH 5 0.42 2.44 2.26 100 0 6.5 0 8
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Continued
il AT 5 0.11 0.06 0.06
HYEERT 6 3.12 2.79 0.79 0 110 7.5 600 8
RN 6 0.10 0.11 0.21
SR 6 0.51 0.72 2.91 100 0 6.5 0 8
R 6 0.03 0.06 0.05
Table 8. Table of test results of sodium sulfide
= 8. MU R*
Pb(%)  Zn(%)  Cu(%) C“H"(;iSSNa (CZHS)Z;tCSSNa pH ft Ng/zts t (min)
&8 0.28 0.3 0.36
HYEERENT 7 0.67 0.59 0.53 0 110 75 1000 8
YRR T 0.25 0.28 0.32
ks 7 222 2.04 231 100 0 6.5 0 8
RN 7 0.04 0.08 0.05
SRS 8 0.40 0.41 0.47 0 110 7.5 2000 8
EF RN 8 0.24 0.27 0.34
RS 8 1.40 1.88 1.67 100 0 6.5 0 8
i A 8 0.07 0.08 0.05
Table 9. Table of test results of zinc sulfate
9. MEEFHA IR A RK
Pb(%)  Zn(%)  Cu(%) C“HG(;SSN&‘ (C2H5)§tCSSNa pH fif @'t“giﬁe t (min)
=t 0.28 0.3 0.36
HYBEREE 9 1.13 1.00 1.62 0 110 7.5 1000 8
EERE 9 0.14 0.25 0.14
HREH 9 0.38 2.29 0.09 100 0 6.5 0 8
HEH 9 0.07 0.05 0.06
HYEERSHT 10 1.18 0.58 1.63 0 110 7.5 2000 8
EERAT 10 0.16 0.27 0.14
RS 10 0.33 2.24 1.01 100 0 6.5 0 8
A 10 0.08 0.04 0.06

FEREARZHASAZIIHTR T, 20 T TR ixT e pcR .l 3 Hdlaml A, GREr
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Zn(OH), WM AER R I, ARk PR, SN B S2 23
6.2. MUMSHEEFHER
PERIFRERT, SRAKIER Cu(CN), %% A B T UTiE
2NaCN + Cu®" = Cu(CN), + 2Na"
2Cu(CN); = Cuy(CN), + (CN)2 1
2k B AR RS IR 4% T Cu(CN),
Cuy(CN), + NaCN = 2NaCu(CN),
NaCu(CN), = Na“ + Cu(CN),
FMAAAL ST (4 B S L, BI85 W B B R 4 S 1E W SR T Al ok
FAA GHYES TR - 35 NEE RO SR (1) T PR AR, 36 FH /b 1 ) AL D A At 245 751 SR
BIREIRAT B B FR b
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7.1. YA EXE

B 2 AT, WP E AL S R 3] 2500 me/L I, B RS B is, X RE] g, 183
T MNEEY R, ARSI REFACINRE, Bl B AR ES. &EAE 1500 mg/L B, X4
FEEE AN SRR SG558, 2500 mg/L B, BTRE. HMKFRAYIIRE, FIREmEA KN, B
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Figure 2. Table of experimental results of sodium cyanide dosage
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Figure 3. Table of experimental results of sodium mercaptoacetate dosage
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7.3. B + HECKRMAE
B 4 mrn, R R R E IR EE N 1483 mg/L, XHAREFHIHI AL, 1E IR EAS W73 0 5

DOI: 10.12677/me.2023.111010 81 i AR


https://doi.org/10.12677/me.2023.111010

R VA

O E, WULE M HTEILS) 90 g/t I, X 4REr ™ A BRG] 71, GRS RBCRA] &

45
4
3.5
3

2.5
5 HOH
- \\ 'f‘f}*%ﬁﬂ
! e ~—— s

0.5
0

HAHEREY

10g/t 30g/t 60g/t 90g/t  120gt  150gt  200g/t
BN EHECBRABAFE

Figure 4. Table of experimental results of sodium cyanide and sodium mercaptoacetate dosage
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