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Multipurpose Utilization of Mineral Resources
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Table 1 Analysis results of multi-elements of the raw ore

Cu Pb Zn Au  Fe S Ca0D MgO
091 0021 0076 02 294 033 1973 39

* LA g/t
® 2 BRUREDESHER

Table 2  Analysis results of copper phase of the raw ore

LR R4 RE i3] g8 . ®
£ B A SR B4 T
S8&/Y% 001 0.45 0.51 0.06 1.03
SWEIY 097 4369 4951 583  100.00

HE1JUEH, F¥ Cu B R 091%, £
R FERRR, HRRTEGTAAFEEERH
. ¥ APE. EEEKASERS, Mgo+Ca0
153 23.63%.

R2GRERW, ZWT AERBERT, ¥
AEMEERES, FFEURMRARRAEFE, §
55.34%, HAPEEEMME 5.83%, HIKNRER
1L, &R 43.69%.

1.2 SHEERFRE

RGHEEL AR EHE, 2 mm FRERR S
BE. BY, MWHE -74 um 90.20% KRR
FERAT T3 i, &R K 3.

£3 PETHESREHIRER

Table 3 Sieve analysis results of each particle size of flotation

samples
WREER /um R /Y WERBL /% WHWE %
+74 9.80 1.26 13.03
74 +48 16.80 1.08 19.15
-48+38 491 1.05 5.44
-38+25 9.00 0.95 9.02
25 59.49 0.85 53.36
it 100.00 0.95 100.00

BRI, B RATE, WESRT RS
i TEEN Z0F -74 pm 90.20% B, -25 um KR4
Te 5t 59.49%, HAE N 53.36%, T -74 pm 4
A RALUN 86.97%, WLAMA 13.03% BiEh L (1.26%)
WaAF +74 pm BRI .

2 HRFH®

RRSBAEFTRZHME _H=HEFETZR
2, MIREEF). 255 B AN ZG 5 AC L 5 AT T HF
HARAFRMRK, HEBRETZHFGTHTT AR
R K TR AR S EFHRERFESSHNAE
WA E 1.38 kg/te FHIGHIAE 2.18 kgt A7
2.1 MBRSERIE AR

FBAL AT BRAL - BZVRIERT, FINER
FREL B L SR AL A i B B BR AL B d ) ©,
RiEEMFAY T iFiE. MERYHRRARR
BRERBVUREGEERERUKEN, REE
IARBRAL BN R EAL AR, AT VE B i B AR AL AR
FALRT HIEER Y. RIGEA S HIFIE L
HCC: RIEHEA =15 F4 T, EBTREREX
FIEERRE W RRERE 1, RRERNE 4.

HR 405, NRMBEBE LIS
ZE (1380 g/t) BREREMIVRIE MR IF. %F R
MENRT, EMLM 1380 gt HET, MR/
MAXREHREH—ETRIER, BERER

BB .
R &
BIAHBBE: g/t
-T4um 90%
17X BB (%)
32X BRACHIE AU 1000+1500
ik !
¢ VX R ()
32K, RALI-AE TR 2004300
% 11
57 VX % (B
3 X WALM-EES A 100+140
Al
T B (%)
¥ AL S 50+120
A&l
vy mEsE @
k4 WAL+ RS HEN  30+120
=] B
\ 5’
it H%HT BRW

1 ERERE

Fig.1 Flowsheet of flotation test
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Table 4 Effect of ammonium sulfate on test results

BRER 7= fh R e FERR
HE(gt) 4K 1% 1% 1%

BN 15.58 3.78 64.66

s, ) 1.81 i
1380 Rk 9.47 18.86

By 74.95 0.20 16.48
U 100.00 0.91 100.00

itk t7n 23.60 3.06 76.84
FIEREY 921 1.05 10.28
By 67.18 0.18 12.88

100.00 0.91 100.00

2.2 %1% pH EAFBBTEC IR R IR

FEARRIMIRER S %4 T #AT 7 HCC i i E
HHEAML. AF pH EAHRRRR, RE+ pHE
REEMLSHEY . RBRERLE .

H% 5 AT4N, 7€ pH=7.5 %M T, HER/HKH
HCC f R EHHARL 1.5 525 T 1:10; £
B 1:10 & F, pH=10 & 84 F pH=7.5. FIt
JE 85X pH FH SR HCC: R
e b i — 25 R A

#®& 5 Rk pH ANBUTHELRRRBER

Table 5 Exploring test results of flotation pH value and
collector ratio

W MR R HGBRA Rk
Gtk AR % 1% 1%

FHKEET 2360 3.06 76.84
HOC: RIREMEN ywer 921 105 1028

=1:5; pH=T.5 By 67.18 0.18 12.88
BH" 10000 0.94  100.00

HRET 2097 330 7462

HCC: R4 Ess &8 1019 1.03 11.28
=1:10; pH=7.5 BH- 6884 0.19 14.09
R 100.00 0.93  100.00

FRET 3092 252 8091

HCC: RREMEZS AR 1827 051 9.60
=1:10; pH=10 BEY 5081 0.16 9.49
JBH™ 10000 093  100.00

23 pH{EFHALE

HTFRUWHEGERERT S 2R, TR
MR AR Y, IR A& H UG HCC #
FREMEAE S ELEHET, B8R THMERE
TEREERERL, WEHEENHAY pHE, R
WERNFE 6.

B3 6 AT %0, 4 [EIUZBE pH B IR SR ER
B, B pHE 12.5 BRGNS, [RRF bt IEEe
WAL E LD R, BRI T ER AL B E AL
W7, EeTREMsIlka . R K F Fe™

FEBREET, ARERES SN E R
FRARERALESE , BTLAE 48R4 7E pH=10 Ti#1T.
#* 6 pHEAZHRIEER

Table 6 PH value condition test results

HiE 5 PR HREAL SERE
p 28K 1% /1% 1%

HET 2360  3.06 76.84
FiEER 9.21 1.05 10.28

73 By 67.18  0.18 12.88
Ry 100.00 094  100.00
A 4290 187 88.12
HikBy 5.95 0.53 3.45
10.0
Ry 51.14 015 8.44
RE 100.00 091 100.00
AT 3805  1.97 85.72
125 HiEEy 7.73 0.63 5.57
' By 5422 0.14 8.70
By 100.00  0.87 100.00

24 HARYGTIECEL £t IE
2.4.1 HCC Fl 5 [RELHR 8 25 4 & 3 W77
7E pH=10 251F T, —% 8 T H EHYGT HCC
R REAHERC LA, RIS R R 7.
B 7 AT AN, 4 B 2 B 46 4 WA 5T B P& 11K
LLE2AFE. 5 FRNESE. B 1 MR
i, MEFRET EWER 88.58%. . BH MmiiFE
0.15% B HERE A 7.69%.
242 HCC. REEMEANRRESTHAHLH
gl

&7 HCCMRABEMRAEEZMHARER

Table 7 Condition test results of the ration of HCC, potassium
isopentyl xanthate and isopentyl xanthate

HCC: =i PR OSAL FEYER
RREWEN ZFR 1% 1% 1%
Y 3092 252 8091
FEREY 1827 051 9.60

110 =3 50.81 0.18 9.49
FH 10000 096  100.00
AT 4290 187 88.12
s ik 595 053 3.45
' By 51.14 0.15 8.44
BH 10000 091  100.00
AR 4881 159 8858
) ARKE 637 051 3.72
’ By 4481 0.15 7.69
BEH" 10000 0.87  100.00
BT 1799 3.09 61.39
1o kMY 2517 087 2417

By 56.84 0.23 14.43
E®" 10000 091 100.00
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ERIFBERAGTTHME: RIUEHFRES
> HCC >R REMNKY, AH—FPREHAREY
HE, BEAFRE, REEET R, B8
T AR E 2.18 kg/t R4, pH=10 % T,
HCC. RIEEME AR REH HE M2 7
N 1:6:4 F1:3:2 ZFASHIGARMER, H54
FIH ARG HCC: RIKEMRY =1:4 & Fit
TR, AR NE 8.

8 EARUTIERIL G RRER

Table 8 Test results of the ratio of combined collectors
HCC: RIZEME ™ FREE SN E YR
% RRBWRY £ /% /% 1%
HFED 3528 224 86.20
HERH 686 058 435

L:6:4 By 5785 0.15 9.46
By 100 092  100.00

R 3324 238 85.00

- 32 FIEEY 653 0.67 4.67
' By 60.24 0.16 10.34
b 100 092  100.00

BT 1764 2.88 55.22

- 40 i 746 231 18.73

By 749 032 26.05
Ry 100 092  100.00

MRS W4, E=FHERG. FWHHE L
WEET, FEERERAR, E2EFTXA
HCC MR RENHEARMASHEFMNERE. =
MEWRFIMAESHER, RREHFKEREL,
RENARREFAT WRERENHRBR, &
BT =R RN REANSAL. £EEE
HRIRA, #HEHCC: RIXEWEY: REH
BN 132 REENEF %M.

2.5 HRRERE

FEHCC: RREBNHEY: RREHEH 132
HC EE B SR T EAT T BRI G RS, HCC. RIX
EWEY. RIUEHRAHES 3633 g/t
1089.9 g/tv 726.6 g/to HIBGRIEIRIERLE 2.

By

; ) ~Taum 90%

NaOH #PH=10
BB AU 100041500
it

BRIRB B g/t

m =Y

6
1’ X NaOH ifPi=10

30 X BRALE-AHBGT 2004300
HEI

57 1’ X NaOHifiPH=10
3K BULH+E SHEOT 1004140

3% 1

Mk

57 17 X NaOH #iPH=10
3 B SR 50+120

Tl Alwn

s

I’ X NaOHiPH=10
3 X HALwmHEEHEI0r120

o Alam
3 5

\j
Eopi 2 By

B2 FRAERE

Fig.2 Flowsheet of closed-circuit test

REIKB T ML 16.5%. Ik %
81.32% EH H#1&H{L 0.18% M A BRIk TEHR.

2.6 DUHE FEHERR

W HCC. RIREMNEHM R REME
HHE A 1:3:20 7% pH=10. BT ZE -74 um
i 88.5% WA T, HAT T T4, HiE
E& RE 2. £r=RE TR M@ 17.90%.
W 75.27% B AL 0.21% HIIEETEIR.

3 4 #

(1) ZELEFETENEER. BIERAEE
B, BN -74 um 90.20% B, BURE 25 um 44
FRF=REIL 59.49%, By 5L,

(2) FiERBRY, WERUHHAETALL
AEMBRER, WM R T 9 82 % B
F¥HHCC: RILEMNRY: RUEHAG =M
HERWR, BEH B MR RE,
REFAZIERT. ABRKREBEETEXHAR
pH=10- BEH 40/¥ -74 um 90.20%- A& ILFHIA
b 1:3:2, HRET EIWERRA 81.32%;
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(3) MBHEFEEBN 4 E -74 pm 88.5%- (3] FREX B KEE % . FEMEEREFY Fik
pH=10. A&HKUARL 132 WAL T, XAH REH A [J]. 516 LI, 2009,4(29),39-43.
WHE. SRI%E. SIKERFRTE, RKET (4] FREHe, BEE . AR FE AR S2- AR
iR (J]. A ML, 2012, 28 (4) :57-58
T HMAL 17.90% WEKER 7527% BIFEIIT. [ gim, rRE, T2H .5 & (&) RERLETE

FEEa & WHALFEP RS AR J]. 7 = EF5FR , 2015(3) :65-
5% Xk iy

(1] RE, WM, R, % EEWETULETERE () 3, 6 M HE RGNS RS
EEBRRAR [J]. @EEE , 2006, 25 (2) :74-77 HE LT, 2009 (3) :21-24

2] XS, RAF,FILE, & . SRAZELET AiE
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Experimental Study and Application of Flotation of Complex Refractory
Copper Ore in Sin Kiang
Pan Ziwei' Lu Liangshan', Zhang Lizheng?, Wang Luping', Wang Caixia', Gong Zaiyang', Liu Qinbin’
(1.Shandong Zhaojin Group Co., Ltd Technology Center, Zhaoyuan, Shandong, China;
(2.Dishui Copper Development Co Ltd in Baicheng County,Baicheng,Xinjiang,China)
Abstract: In this paper, a low grade and high oxidized refractory copper ore in Xinjiang was studied
experimentally, and the influence of particle size distribution, flotation pH value and medicament system on copper
recovery was investigated through screening and flotation tests. The results showed that high alkaline environment
was favorable for flotation recovery of copper, and the effective recovery of copper could be achieved by using
two kinds of or three kinds of combination collector, such as HCC, potassium isopentyl xanthate or isopentyl
xanthate. Under the condition of pH 10 and HCC, potassium isopentyl xanthate or isopentyl xanthate ratio of 1:3:2,
the recovery of closed circuit copper coarse in laboratory flotation reached 81.32%, and the recovery rate of closed
circuit copper in the field was 75.27%.
Keywords: Oxide copper ore;Combined collector; Synergistic effect
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Industrial Application Status of Hang and Vibrate of Cone Concentrator
ZHhang Song', Yang Bo', Sun Huan"?, Yao Dong', Qiu Kai', Xiao Ripeng’
(1. Faculty of Land Resource Engineering of Kunming University of Science and Technology, Kunming ,
Yunnan, China; 2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,
Kunming, Yunnan, China; 3. Kunming KGS Limited Company of Science and Technology, Kunming,
Yunnan, China)

Abstract: The paper introduces the industrial application status of hang and vibrate of cone concentrator - a
kind of new gravity concentration equipment on which pulp will form the spreadingflowing film of conical
surface. Its unique advantages in the sorting of fine particle mineralare well highlighted by summarizing its
application situation in the industrial production, which provides a technical reference for the recovery of
micro-fine minerals.
Keywords: The spreadingflowing film of conical surface; Hang and vibrate of cone concentrator; Micro-fine
grained minerals



