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Table 1 The main compositions of depressants for flotation
separation of Cu/Fe sulfide minerals %
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Fig. 1 The flowsheet of bulk flotation followed by
separation in Sizhou Mineral Processing Plant of

Dexing Copper Mine

Y5, DP-15 DP-2 3 DP-3 A4 ARk BER
BEEY SO, 2515F) 28.05%F 29.17%, {HEH
FDP-1 &% (42 A7), ERBARTEAE
R, BmREH SR,

— By

-38um i 68%( ) MR L&

MEH SR K Imin O™D

3min

MR A5 X 3min

‘ 2min gj;ﬂL

e Gila
2 ZEEERS B I R i i R

Fig. 2 The flowsheet of open flotation tests for
separation of CuFe sulfide minerals
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Table 3 The flotation results of separation operation

using depressants lime, DP-2 or DP-3 %
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Table 4 The effects of the storage time of DP-2 or DP-3 in

aqueouse solution on their depressant performances %

&l olve

Anfil [

%4 @ [l . e 5 G S &4 @) [ I o 5 G S
) . X ; . 20.19 30.63 31.75 7222 26.07
mp a0 BT T T ey w1 1%
a0 S X . . . . . Ca0 500 . . . . :
ﬁ_ a0 300 E® 8026 80.26 16.09 21.17 68.88 ﬁ_ . B# 7307 241 2221 2056 6595
=2 C:0 300 E®- 1000 100.0 18.748 1000 100.0 B~ Ca0 300 FE# 1000 8.563 24.602 100.0 100.0
] ) ! . ! . 2022 3021 32.59 7242 2592
k: Ca0 1000 t:g 1579010 1575:)10 32(:)622 :(2)23 269:50 Si:, DP-2 150 iz: 813 570 3651 550 1168
Moo DP230 o 1709 7709 1498 1684 6435 Mo DP250 ap Ji6s 260 2214 2209 6240
W=: DP-2 50 -t 1060 1060 17547 1060 1060 M=: DP-2 50 -t 1060 8;135 25;122 1060 1060
. . . : . . 2045 30.87 32.69 7340 26.78
A% Ca0 500,DP-2 50 ::g: l67‘:516 1674616 ;iz‘; ﬁfg 2793516 513 DP-2* 150 ﬁg 785 612 3596 559 1131
—: DP-2 50 ) ) ) ) ‘ -—: DP-2* 50 ) ) ) ’ )
m_ B 7594 7594 1551 1367 63.13 ﬁ_ B# 7170 252 2156 21.01 61.92
#—: DP-2 50 JF®" 100.0 100.0 18.657 100.0 100.0 #=: DP-2* 50 I8~ 1000 8.600 24.966 1000 100.0
. . . . : . 06 3068 32.86 71.92 2620
s Dr2 0 s rr iz 65 1
W—: DP-2 50 By 7653 71;53 15.64 12-72 éo7 M—: DP-2** 50 B 7é 14 2'6l 21'86 2£m 62’68
M=: DP-2 50 Ity 1060 1060 18.682 1060 1060 #=: DP-2'* 50 -ty 1060 8-559 25'160 1060 1060
paoran BTSRRI TET e 7 00 0 G
—: DP-2 100 . : ) ) ) -—: DP-2*"* 50 ‘ ’ ) ) :
ﬁ_ B®- 7890 7890 15.88 17.74 67.07 ﬁ~ BE 7249 267 2203 2267 6379
W=: DP-2 100 E®" 100.00 100.00 18.680 100.00 100.00 W= DP-2* 50 FEH 1000 8537 25.033 1000 100.0
pwcomo BT TR RS TENBD a0 0 SRRSO
—: DP-3 100 ' ) ) ) ) —: DP-3 100 ) ’ ) : :
:_ DP-3 100 By 7826 7826 1602 1677 66.55 2_ DP-3 100 BY 7173 232 2179 1956 6242
T FE®H" 1000 100.0 18.839 1000 100.0 — T [F5" 1000 8.507 25042 1000 1000
: Ca0 500,DP-3 100 1:2: 138.92; 138.9283 ;(1)?; 7875315 340.2582 A5, DP3* 300 flg 262.5485 259.1635 z:.;g 737.;1 299;151
—: DP-3 100 ) : ' ' ) —: DP-3* 100 : ' SO :
M. DP_3 100 B¥ 7179 7119 1571 1434 6520 :_ DP_3* 100 B® 7097 223 2191 1845 61.54
- EF" 100.00 100.00 18.743 100.00 100.00 - : BEH 1000 8577 25.268 1000 100.0
paows w07 WS BEOETROS o 7 0 0
$—. DP-3 50 : . ) : : b e : : y . :
_ B® 7722 77.22 1536 1639 63.68 ﬁg' Dp-3** 100 B® 7091 200 228 1674 6270
M=: DP-3 50 F8" 1000 1000 18.626 100.0 100.0 M= DP-3** 100 E5" 1000 8474 25787 100.0 100.0
A DP-3 300 ::g 7.27: 147.2714 ;;gtl; 785.314 340;)87 Sk DP_3*** 300 1:5;): 22.7790 2:.;5 334 7632 2991
#—. DP-3 100 . : . 31 4. W, DP3*** 100 6. 2 3514 407 941
B—. DP-3 100 BT 7805 7805 157 1655 6495 B, DP-3*** 100 B§ 7052 241 2181 19.60 60.68

I8 1000 100.0 18.867 100.0 100.0

JR%" 1000 8.669 25.345 100.0 100.0

W, SAKRTZAHL, @EeSAOREFMAY, 4.
H, &, BHEKEIFRET 0.75%. 31.38%,
2.76%M 8.31%, RUMHEIRREERIEE, &
7 80.56%, RHAMMBMEFERTENTHELESBH
EERA+ B BEE S, DP-2 MEAd ke T
FET R0 28.68% . [EIULHR 97.74% M B 5 B3 45
¥, B8, &, BHEWERBET DP-3 MEIH,
EEZBRATRE . RAERHEE, #ERA DP-3
Mkl
25 SREARTESD

AT FRBRERESFRIBLER, AL

. DP-2, HiRe#5#l; DP-2*, H(E 24h; DP-2**, KR 48h,
DP-2***15( & 72h; DP-3 & SubHFE .

FHEERT T2IEIRBAREERR, XBRH
BRE, ABRAZHRERT, ARERLFES H
KW, U Mac-12 Ik, DP-3 J B4z
B IR SRR Rk T Fr ik R B 4K T Rk
TR BRAKRILY., WTREHET DA 24.16%.
9 21 W 3 88.60% . & IR 3R 57.43% . 4H [E Y R
71.42% . BB #E 63.55% K %155, 5B
RAoBKAKLIEML, SERERRER 0.54%, &
B REH 2.01%, HEMRER 9.64%, HEIK
RRT 2.58%, #—ERAF DP-3 H 1% 5 G 17



2009 £E55 2 3] (RIS « AR B 50 B R R U B 39
BB %5 R Am S WA R
Table 5 The flotation conditions for separation of CuFe
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Fig. 3 The locked cycle tests for flotation separation
of Cu/Fe sulfide minerals
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Table 6 The flotation results for separation of Cu/Fe sulfide minerals in locked cycle tests %
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2. DA Mac-12 AR 60 ks |~ — B o
BEREY IALY B, BES&#H DP-3 5 DP-2 8

by separarion in locked cycle tests gt A~ BER T A K ERESE. % DP-3 &
T4 i SRR — IR K 500g/ B, ETRRASHRMED 54 18128.43%, [l
A% AR 400 A% 200 AR 200 By A EARY, . M. & BAERERS 5
®s EREARRRKRER
Table 8 The flotation results for bulk flotation followed by separarion in locked cycle tests %
dh i ENE
TZEH  THER R o S Mo Ar___Af __ Cu 5 Mo Au___ Ag
Wy 1.51 2422 3354 0487 6.64 4760 8806 2950 61.78 5540 60.97
Mac-12+F I% By 1 6.45 0.184 1587 0032 0481 3.78 2.86 59.62 17.34 17.14  20.68
Byl 92.04 0.041 0203 00027 0054 0.235 9.09 10.88 2088 2746 18.35
By 100.0 0.415 1.717 00119 0.181 1.179 1000 100.0 100.0 100.0 100.0
T 1.53 2416 3327 0553 6.77 4893 8860 2952 7142 5743 6355
Mac—-12+DP-3 By 1 6.16 0.173 1634 0016 0422 3.60 2.55 58.38 8.32 1441 18.82
% By | 9231 004 0226 00026 0055 0225 885 1210 2026 2815  17.63
75 100.0 0417 1.724 0.0118 0.180 1.178 1000  100.0 100.0 100.0 100.0

* B gh



- 40 - KX 2 IC L L))

2009 45 2

RET 0.75%. 31.38%. 2.76%F18.31%, JLLA4HE
WEERBRIBE, X2180.56%, FRAKHEF
T EXFHA SR EREA T2 BRHE,

3. BAFEAERNARRE, Mac-12 HHHK
7, DP-3 & BB 4 B il MK i T
Y, WRBHEED &AL 24.16% . 8 E g #
88.60% . 4 [E WL % 57.43% . 4HEUEK 71.42% .
G % 63.55% M F . SRBHRIEN
ARIEME, FPEREER 0.54%, &EEHE
RE2.01%, AEMRIER 9.64%, HEKRERT
2.58% ., #H—FWIE DP-3 HEMERRFEDE
BRI

55 X #

[1] NAGARAJ DR,WANG SS, FRATTAROLI D R. Flotation
of copper sulfide minerals and pyrite with new and existing
sufur-containing collectors. In; LEFielding and ARGordon
(Editors), Proc. 13th CMMI Congress Metall C]. Singapore
CMMI and Ausr. Institute of Mining and Metallurgy 1986,

49-57.

[2] NAGARA] D R, LEWWLLYN M E, WANG S S,FRAT-
TAROLI D R. New sulfide and precious metals collector:
for acid, neutral and mildly alkaline circuits. In: E.
Forssherg (Editor), Proc. X VIth international mineral
processing congressC]. Congress. Stockholm, Elsevier,
Amsterdam, 1988,1221-1232.

(3] XI5 X. AT ARGEH AR BERBRD]
KU HERE. 2004,

[4] LIU G Y, ZHONG H, DAI T G. Investigating the selectivity
of ethoxylcarbonyl thionocarbametes during the flotation
of copper sulfides [J]. Minerals and Metallurgical
Processing, 2008, 25(1): 19-24.

(5] X3, v BB, % RBENGTREALET A
& AEKARG IR, 3R TR, 2005,25(5):23-27.

(6] XU/, b, WIEIR, . Mac-12 RBENET HE
HAEBRABR. &RI1,2005,10:33-38.

[7] &I, HEW, %B. BNFELEHET (M) LR #
Fiifat, 1983, 1-18, 152-214.

(8] WLFS. BXET LIl S RRFRE R R
B @k T#,1996.2:7-12

STUDIES ON IMPROVED DEPRESSANTS FOR FLOTATION SEPARATION OF Cw/
Fe SULFIDE MINERALS AT SLIGHTLY ALKALINE CONDITIONS
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ABSTRACT

The flotation tests for separation of Cu/Fe sulfide minerals in the rougher concentrates were carried out

by using different depressants in Dexing copper mine. The results indicated that three depressants DP-1,

DP-2 and DP-3 could realize the flotation separation of Cu/Fe sulfide minerals,

while DP-3 showed more

superior performance than DP-1 and DP-2. The flotation results of locked cycle tests indicated that the
Mo 80.56% and grades of Cu 28.43%, Mo

0.212% have been obtained under 500g/t DP -3 as depressant against iron sulfide minerals in cleaner

copper cleaner concentrates with recoveries of Cu 97.71%,

operation. Compared with lime system, the DP-3 depressant system increaed recoveries of Cu 0.75%, Au
2.76%,

tests have further confirmed that the flotation separation of Cu/Fe sulfide minerals could been realized at

Mo 31.38% and Ag 8.31% in the copper concentrates. The complex ore results of locked cycle
low pH values by using collector Mac—12 and depressant DP-3, which was helpful for recovery of Mo,
Au and Ag associatied in copper sulfide ores.

Key words: depressant; CwS separation; flotation recovery



