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Recovering Silver from Oxide Copper Ammonia Leaching Residue by Flotation

BI Kejun, FANG Jianjun’, ZHANG Lin, LI Guodong
(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The content of silver in high alkaline oxide copper leaching residue was 145.55 g/t. The
flotation tests for recovering silver from ammonia leaching residue have been carried out. The results show
that, adopting a flowsheet of three roughing-one scavenging-two cleaning, a silver concentrate with Ag
content of 1999.58 g/t was obtained through the closed circuit process experiments and the recovery of
silver was 80.78%, which achieved the valuation standard of silver concentrate.
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Tab.l1 Multi elements chemical analysis of oxide copper
ammonia leaching residue

TLE Ag/(g/ty Cu Fe S P As

GE/Y% 14555 036 09 026 0.012 057
LR CaO  MgO SiO, ALO; Na,0O K,0
H8/% 3830 924 288 0.72  0.08 0.19
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Fig.1 Leaching slag sulphide flotation principle flowsheet
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Fig.2 Effect of sodium-sulphide dosage on silver recovery

ME 2 ATLLE H, BEE RS,
RER A AL RIS A N RRRES . M)
RN 700 g/t BF, HHAEH S ER S A7 833.66 git,
IS0 83.04%: M EARZEIGINZ 900 g/t I,
RS S AL N 880.78 g/t, IR A 85.20%:
M EASIEINE 1100 git i, HRET SHEM AN
831.05 g/t, [AICR K 80.56% . X i W id & AR Ak A
— DT TR e = A T Ve R, AT S it
=TT XF H R 0= A SR T R T [0l
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Tab.2 Effect of collector types on the silver flotation indexes

255 PR PR M P Bk BibE
2R 22 FR %  DhiAgh) Bty Fi% WER/%

M 163 5833 67.92
wE 352 14771 505.96 . 71.63
T . ' '
W 80.18 495 — 2837 100
A 100 13994  — 100
MR 1331 766.21 69.34
. ) 676.51 74.9
SREE E 297 27501 5.56
w5 BN 8371 4411 — 251 100
A 100 147.1 — 100
HRSE 1457 742.81 778 80.84
) 633.57
- 318 133.05 3.04
Y89-1 )
B 8225 3241  — 19.16 100
A 100 139.12  — 100
KR 23.82 456.95 7553 80.76
X . 394.93
Tz RET 565 133.49 5.23
Ly ] By 7053 393 — 1924 100
AT 100 144.1 — 100
HRH 1793 519.35 64.28
) 469.95 70.08
255 RET 3.67  228.77 5.8
L] By 784 5527 — 2992 100
A 100 14483 — 100
MRS 2715 461.8 85.22
) 423.44 87.57
Y89-1+ T 328  105.57 235
T BY 6957 2628 — 1243 100
A 100 147.11 — 100
KR 23.58  493.72 81.23
Y89-1 i 44739 84.54
L T 35 1356 331
e 2200 292 3038 1546 100
2 =N 72, . 5.
R 100 14334 — 100
C HEERT 2518 47027 75.42
THE ) 431.93 79.06
T 3.56 0 160.68 3.64
+25 5 .
B 7126 4611  — 2094 100
R 100 15697 — 100
MRS 21.84 524.16 77.54
N i 488.03 80.36
TH+  hHT 247 168.38 2.82
T BN 7569 3831 —  19.64 100
R 100 14761 — 100
Y89-1 MFEHT 14.09 880.78 85.2
‘ i 773.82 87.71
+ T8 R 242 151.08 2.51
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Fig.3 Effect of collector dosage on the silver flotation

B 3 AT LUE H [ 5 25 5 R 25 H & 200 g/t
bEE Y89-1 FIT #c A2 H & tH 100 g/t H9 N %2 400 g/t
W, BURRES A AR RS R B BB, RN
400 g/t B, HAKEH WAL 561.22 gty IR N
81.22%. AkZLMGIMZFHIH &) 500 g/t, MUKW [FIUL
KT, HEA R F, Y89-1 HEHE N 200

g/t, THEEZ] 200 g/t, 25 5 HE24 200 g/t, FHUSRA
F#24 600 g/t.
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Fig.4 Effect of dosage of inhibitor on the silver flotation
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Fig.5 Effect of the dosage of phosphoric acid
ethylenediamine (enp) on sliver flotation
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Fig.6 Two step roughing flowsheet
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Fig.7 Three step roughing flowsheet
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Tab.3 Effect of roughing times on the silver flotation indexes

FERE Paf F=E/% WES(gh)  EE%
KT 2635 41791 75.60
PUOHE B 73.65 48.26 24.40
=t 100.00 145.66 100.00
KT 2715 461.80 85.22
=PCHiE RBET 72.85 29.85 14.78
JRA 100.00 147.11 100.00
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MFE 3 FTHL, = UCHIE IR IAF] 85.22%, =
VORI PR REDRE 7 BT S0 2 L 9 ORHE FRPREDRE A [l e 2R
mEHT 9.62 NME A, AR B TH I, =
UCRLIEARAE T 2570 P E AR B, RIRHE — e F2 5 I
WIEK T Z5HE I, BEARTH PR E, F
I, HIERBUE N =R VO R R A E
I 30 g/t, DRI EEXPHLE A BT R R, B
KR AR AL
222 HikREAL

T PRIFER BRI, R B AR R AT R R A
AL, X = UCHIE R AT R ORI T . ik
I 255526 4: NayS 50 g/t, Y89 A 30 git, | 4itH
25 30 g/t. 1% 1 25770244 9: Na,S 50 g/t, Y89 Ay
30 g/t, TEEEEZG 30 g/it. IRIRVFEWIE 8. 9 TR,
ZERVIT R 4.

R 4 FERERE R ER

Tab.4 Effect of scavenging number on silver flotation indexes

Hig & R A CPHB& Bk BitmE
W 4 %  fiAgt) fidglt)  Ei% UWE/Y%
FRED 2715 461.80 8522 8522
i ) 423.44
—®  hH 328  105.57 235 8757
Hik B 6957 2628 — 1243 100.00
AT 10000 147.12  —  100.00 —
FRED 2715 461.80 8522 8522
OHET1 328 10539 39378 235 87.57
(18 X
i T2 248 31.44 0.53  88.10
BY 67.09 26.09 — 11.90  100.00
AT 10000 147.12  —  100.00 —

M 4 A5, — R fE, B A AL 26.28 g/t
BN ki, ERERMAL 26.09 g/it, EHHM
LA I PR, R R EuE 2 — IR
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Fig.8 One-stage scavenger flowsheet
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Fig.9 Two-stage scavenger flowsheet

2.2.3 Mg EAL

RS TR AR S OB BURE bR, A2k
ITREIE RS, 100 5 WA TE R AT R/ R e B 5%
RSB A M BIREN P2 i R IR IR ECHR 7k T
PrEZI ARG 45 By 3K 5.
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Tab.5 Effect of leaching number on flotation indexes

K e PRER RS P [k BRibE
WH AR % Bt Rigt) F% YER%
B 1417 771.47 7431 7431
o FHTT 1298 123.65 42348 1091 8522
e A2 328 10539 235 8757
it BY 6958 2628 — 1243 100.00
JRH" 100.00 147.11 — 10000 —
0™ 439 2089.00 6234 6234
FH 1 978 180.05 1197 7431
PR HHT 2 1298 123.65 39378 1091  85.22
FEiE T3 328 105.39 235 8757
BY 6958 2628 — 1243 100.00
JRE" 100.00 147.11 — 10000 —

MF S ATH, At — ORI AR S A
TT1A4T gty PRSI AT DUSEERRE T i 73 21 2089
g/t, 1K B E NS T AR BRES T BT & bR v
YS/T 433-2001, HAKERSE A 3000 g/t B HE
JIILL 1000 g/t 2000 g/tv 3000 g/t 434014
PR UK I B % 7= H B A RS 1
2.3 FBHERR

A PL T S ARIS 25 T, # o P R R
W 24 B 41 N-0.074 mm 5 85%,
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NIRRT BN 150 g/t, JKBEEE 150 git, 1AL
L JEERR R 100 g/t, BN 900 g/t, Y89-1 24 200
g/t, THEZEZ] 200 g/t, 25 5 2 200g/t. HHERIAL
TARE € = UG — IR PR IR I . Ford, RERG

Y89-1 1

LR S R RS & R IR (a2 1. 10
PN ELIEIFRIR el 2R TR . 16 AT B A A AL
10, 4R517T 6.

LR S 100g/t  NasS 700g/t
NIWEEEREN 150g/t KBRS 150g/t

00g/t TH#HEZ4 100g/t 25%E24 100g/t

ik I Smin

Y89-1 50g/t TH#HB#) 50g/t
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Fig.10 Closed-circuit flowsheet
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Tab.6 Closed-circuit test results

FERATR PEER% BB/ (g/t) HR B /%

Ry 5.88 1999.58 80.78
BB 94.12 29.72 19.22
JR 100.00 145.55 100.00

X6 FERFH, ARG AT LS R)EF E Nt
M PRAERTERRER ™, BRSHER AALZ) 2000 g/t, [RIIK
ZFH 80.78%-

3 4

X I R ZRE AT T IR R A, 153
LA 45

1) JEE VR AR AR R S M RS i T
IR SR 257500 . NI BEER SN 150
g/t, IKPLIE 150 g/t, L JBEIREE 100 g/t, BALHN
900 g/t, Y89-1 7200 g/t, T 245200 git, 255
H25 200 g/t

2)  SUCHIE — AR PRSI AR S A 1%

FIRIB Tk . (EIRIESH 0.36%, S8 145.55 g/t
P T, ééﬁ:lﬂ%mff RIS AT 1999.58 g/t
[ 80.78% HIARKEH™, & BT FREE .

RGN = AR R 5 R O R AR KT ik
2R R T 2R T VAR R, AR
W FCE h &8 A — 2 S EME.
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