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Table 1  Analysis results of cyanide tailings chemical composition

FRRETLESST LEEAT LY £ W AW & G B m R s
/fk’“:iéé’z‘\ﬁ%%qj Afnﬁzjté/fh'ﬂﬁ%?g[z] Hﬁﬁ 3\5 w/ % 2.01 36.23 0.33 1.91 3.01 13.61 13.96
R e e v W4 As C a0 Mg0  ALO, Si0
EOR S A 1 U AL R, (R A w% 0.067 111 3.38 1.89 7.32 45.26
{50 A B U T LR PR 5 6 0 1)
FIELAL 200 T A B 15 Y AR L b, ‘ \ \
A S I R N A AL LG TR 2. 01 ¢/t Bl
SRR . B AR R g 0 B BRI 0. 39 % .1 91 %
P AGBFSE. R U e 3sg gt 01 % B ERAT R AR 0 B
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ST ELAE A5 A5 AR A L FE 0 P i 77 AR 55 BRI RT3 03
i ’ %%ﬁﬂkﬁﬁ%ﬁﬁjﬁﬁ$%néé{%%{§[ B ¢ Table ZieAnalff:iimlﬁsﬁjﬁo—fnlid phase
DL TS 0T 0, R R AL

E:Dw(Au)/(g-t7") 5 2)w(Ag)/(g-t7"),

P PTTREN, e . A B A w(Pb)/% IR/ %

& T2 A IAME SRk, 77 A B R AL BB 4 s = 80 o4 24

H2.01 g/t ARENAIN 36.23 o/t i B VBE AL 43 ) H A 0.11 5.76

$90.33 % 1.91 % 3.01 % , HA % FAE e 1.91 100. 00

UG, B2 T AL R T T R A 4 25 A Tl ik 56

9% 1 A L= S S

55, UMK LT TEAEAE I RUSRS08. . 51 AR

?E[%Jtikﬁ/ﬁéa H 7FUFH$$HQI¥” Qiﬁﬁ_o Table 3 Analysis results of zinc phase

1 EJ‘EII‘EEE% AH 5 w(Zn)/% 32/ %o

rRtaes 2.86 95.02

1.1 =40 Afbsr 0.15 4.98

XHDE AL R (2 AR P07 S5 e 1. b .01 100.00
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Table 4  Analysis results of mineral composition in ores
S—— x5 e/ — X 5/
% %
Rk 19.30 || F3E 25. 84
BBk 0.27 || KA 22.61
INBE 4.39 ||Ant HEt) 6.29
VELALN 216 || TR A sA AT 5.77
W 0.88 || ZEBRE" ZEER RO ERRIRELT 1) 3.63
D 0.15 || MG 1.83
By 0.05 || Glef =k A MEaU 1.37
TR RGBS 4.16 || MEAK 0.49
Wk 0.35 || Bf &LA AfRA 0.26
BT R 0.15 || RAA 0.05

H13% 4 Al A xR i R R R A )
BERAT, LU T B0 N AR AR A, R R
W RBERD, Gt 27.15 % 5 s A AL W) 2O
BRET R S A B R R Rk VR
B 4.71 % 5 BROT Y EE A9 KA B R
LR/ RV & pry Y SN =PV EIN N =R PiE S/ AN
BB SRR IR
1.4 RIESHT
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Table 5 Analysis results of cyanide tailings grain size

L/ mm G345/ %
+0.104 4.51
~0.104 ~ +0.074 6.01
~0.074 ~ +0.045 11.21
~0.045 ~ +0.037 7.88
-0.037 70.39
&t 100. 00

2 AR FRIRAE

2.1 FAbIEXTEEiKIE

B bR A PR B A 4l R AT U R A
WA A R b 2R TR AR, % 24 7 W B e ) i
fnZ s A i gk B R O S Bk 2 ), Sl
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Test flow chart of pretreatment comparison

Fig. 1
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Table 6 Test results of pretreatment comparison

R iy = : L . A LS .
I o " # # o
BE RS 9.08 1.200 9.92 23.13 32.05 47.17 69.79
BRI )= 90.92 0.254 1.11 1.00 67.95 52.83 30.21
HALRE 100. 00 0.340 1.91 3.01 100. 00 100. 00 100. 00
RAEHAET 14.06 1.830 8.76 18.17 75.65 64.13 84.57
WA+ TRk J==Yn 85.94 0.096 0.80 0.54 24.35 35.87 15.43
SR 100. 00 0.340 1.92 3.02 100. 00 100. 00 100. 00
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Fig.2  Closed-circuit test flow chart of bulk

copper — lead — zinc flotation
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Table 7 Closed-circuit test results of copper — lead — zinc mixed flotation

A i

IR/
. AR

IR/ %

% &gt BWA(g-) W%

85/ %

BE/ % & i L] By G5

REKET 7.26 13.72

R

281.70 3.63 1

92.74 1.07 16.48 0.07

LR 100.00 1.99 35.73

6.01

0.79

1.89

36.92 50.09 57.22 80. 69 61.33 90. 88

0.29 49.91 42.78 19.31 38.67

2.95 100. 00 100. 00 100. 00 100.00  100.00
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Fig.3 Test flow chart of agent removal comparison
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Table 8 Test results of agent removal comparison

i i fiL/ % Bl /%

SRR
N TR /] % t 5 ot 4

HALKERT 21.14 548 7.06  60.64 49.57
W + 7k BH 78.86  0.95 1.92 39.36 50.43
FALE® 100.00  1.91 3.01  100.00 100.00

HARKETT 1424 795 6.09  59.27  29.00
W+ i 2h + ik BH 85.76  0.91 2.48  40.73  71.00
FALRE#E 100.00  1.91 2.99  100.00 100.00

3.1.2 B AL

TEFF VR AR, A 40 2520 H 1) el i
PREGE R . (e T BT W, R EAL R
HEAESE 2 - 0. 074 mm (1 89.47 % 50 454
TR BT IR TS R . DR, B2 R AL R I
O LI B 5T . IR AR WA 3, IR 45
W9,
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Table 9  Test results of grinding fineness

w ( EEA A1 B iy FE/ ShE/ %o [/ %
-0.074mm) /% % B fr B I
HOHRSET 14.24 0 7.95  6.09  59.27  29.00

89.47
E#H  85.76  0.91 2.48 40.73 71.00

(KRBT
SR 100.00  1.91  2.99 100.00 100.00
BORRSET 17.45  6.08  5.32  55.54  30.84

95.00
BH-  82.55 1.03 2.52 44.46 69.16

(B BY)

4L 100.00  1.91  3.01 100.00 100.00

B4 BRABKRBER

Fig.4 Test results of lime dosage
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Table 10  Test results of zinc inhibitor types

P, /% I/ %

SR 4
' % W B B B

7nS0, UKD 16.41 7.04  7.62 60.18 41.55
7nS0, +Na,SO0, RS 14.24 795 6.09 59.27 29.00
Na,CO; +ZnS0, +Na,S0; 4SS 17.00 6.66 5.78 59.60 32.65
Na,S +7ZnS0, +Na,SO;  HHAGH" 15.40 7.30 6.68 58.85 34.29

R HEHFHEREER

Table 11  Test results of collector type
=% L/ % s/ %
i Rk 87 A
% i B i B
TG + TR A2y FHURER™ 12.20  8.48 10.58 54.47 42.75
SN -9 + THH 2 AOHREDT 19.11 5.89 10.10 59.57 63.71
SN -9 +7 -200 R 17.15 6.69  5.82 59.76 33.39

SN -9 + T iRz HOHUEERS 1591 6.96  12.26 57.96 64.79

12 O AT B MBS 0 4 B, RS 7 7 3R
EE IR R, e T B B B AR A
AT IHE 2 AN FI T R A A, R I S v ik iR
B RS ES4HEE - 0. 074 mm (7 89.47 % 17,
3.1.3 25l B A

Xz A R AT 1 A K R A BRI R A
K WG FP G S5, IE i e 1 0 Je B Y
2G50 R . IR AR UL IAL 3, 1R 28 2 40 ) WL KT 4
%10 B 11,

A 4 32 10 J3 11 a5 Gt IR AR, i
FEPUS IR A AR 2 R R . RPBRL % A K B A P =
800 g/t, FELEH 3 pH {H 9. 5, BEEc AR HIF] ZnSO, +
Na,SO, Jil i 4 000 g/t +2 000 o/t, &% £ 4l Ui 71
SN -9 +Z 200 i 4 80 g/t +20 g/t,

3.1.4 (S i pg i e

S A LSRR AR AR A5 A B bR ME R AT RS

W7 i, R A K Ry pH AR5 (pH {EAEHI7E 9.5 ~

10.0) ,ZnS0, + Na,SO; A& HIF, SN =9 + Z — 200
SRR, MIBC Sy 2y 59, £ Pz s Bl T T
PESe A P B AT . IR 2, SRR AERL e R IRk B
28 % ~30 % , SIFIERSE] 15 min 2R H—H P4 =4
(3R 36 o A, wT AR AR BY AL 49. 96 %, B S A
2.94 % EAER

3.2 BEW ik

3.2.1 A KRR

ZEAC R T g R, B L T
HilJG A BEREAT G SaiF i K. YR AT AT A K
K, RIS 5 g as R UL 6,

HE 6 ] . B % A K i 500 g/t G =
1500 g/t, BEAIURE B = 3 S B ISR 2 58 R R e T
RS BT E PR GEFE, e
AR ATE R 1000 g/t AT JE B2 .

3.2.2 I B A A

FEXZET R 43 AT T R 2 G Rh
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Fig.5 Test flow chart of lime dosage
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Fig.6 Test results of lime dosage
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Fig.7 Test results of copper sulfate dosage
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Fig.8 Test results of collector type and dosage

HH &1 7 FE] 8 AT RN : S i A R 3 IR ) A AR
oA 600 g/t HIEE F CG135  FefE ol 60 g/t
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Fig.9  Closed-circuit test flow chart of preferential lead

separation — zinc recovery from tailings process



2004 5 S HI/ 5 45 & T

®12 AEEB—EVEFAKRLEER

Table 12 Closed-circuit test results of preferential lead separation — zinc recovery from tailings process

A At L [Tl 4/ %

o % /(g7 W/(g-ttH W% B/ % B/ % & A ! Ll B
BYRER 2.03 54.02 891.42 5.92 48.95 3.44 54.82 50. 15 36.41 52.29  2.32
FERER 6.23 2.43 134.79 2.19 2,92 43.21 7.57 23.28 41.35 9.57 89.45
=27 91.74 0.82 10.45 0.08 0.79 0.27 37.61 26.57 22.24 38.14  8.23
AL 100.00 2.00 36.08 0.33 1.90 3.01 100.00  100.00  100.00  100.00 100.00
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Experimental study on comprehensive recovery of cyanide tailings

Song Chao', Hao Fulai', Zhang Lei', Yuan Hongqian', Liu Qiang’, Jiang Yulun'
(1. Changchun Gold Research Institute Co., Lid.; 2. Liaoning Paishanlou Gold Mining Industry Co., Lid.)

Abstract: The gold grade of cyanide tailings from a gold mine in Liaoning is 2. 01 g/t, with a silver grade of
36.23 g/t, copper grade of 0.33 %, lead grade of 1.91 %, and zinc grade of 3. 01 % . Copper — lead — zinc mixed flo-
tation tests and tests on preferential separation of lead — zinc flotation from the tailings were conducted on the cyanide
tailings. The copper — lead — zinc mixed flotation test yielded a mixed concentrate with gold grade of 13.72 g/t, silver
grade of 281.70 g/t, copper grade of 3.63 %, lead grade of 16.01 %, and zinc grade of 36.92 % . The recovery rates
for gold, silver, copper, lead, and zinc were 50.09 % ,57.22 % ,80.69 % ,61.33 %, and 90. 88 %, respectively. The
process of preferential separation of lead — zinc flotation from the tailings produced a lead concentrate with a grade of
48.95 % and a recovery rate of 52.29 %, and a zinc concentrate with a grade of 43.21 % and a recovery rate of
89.45 % . In the lead concentrate, the gold grade, silver grade, and copper grade, were 54.02 g/t,891.42 ¢/1,5.92 %,
respectively. In the zinc concentrate, the gold grade, silver grade, and copper grade, were 2. 43 g/t, 134. 79 ¢/t, and
2.19 %, respectively. The total recovery rates for gold, silver, and copper were 62.39 % ,73.43 %, and 77.76 %,
respectively. The separation indices were favorable, providing a reference basis for the comprehensive utilization of
similar cyanide tailings resources.

Keywords: gold concentrate; cyanide tailings; pretreatment; mixed flotation; preferential flotation



