* 128 ¢ Multipurpose Utilization of Mineral Resources

W EEaNA

WS G S 1 X BV ER BT 0 55 1 s T A 7 e
wEE", E¥m, Bae', AWK, PRI, KE®

(1. IAESEARMBAERLBELERAITIES, RHEERSHFRERIIESEE,
"7 #N 5452005 2. RETUAZF (ER) KESFETIEFE, JLR  100083)

E: X RN T TRISER . B RER A — e e i1, JF AR R e
TS EYEEBRAL B B A R . R P e B T R EORIE TR RK T A B AR e
R 70 AR LR A AR T TN SR A T R R SN RAE B . ARSOR T S SN SR A T
PUBBER™ 1A 28 5N BRI XE G 1 1 0 YRR AL AT V38 20 BS R EAT T R a5 M B, AR SRR B T IE A K
AR TR BRI AT RIS BN R, B I R XM L BT TR ERIRT . 25
LUK AR R AR A5 T VA DA AT T BRI R, ARSI A R AL T B i O . AR ST v n R K
N TR R 5B T EREE &, AR TGS Ot WIS B e B 7, il B T2 B
AR Gt 180 1 0 ¥ B 1 s RO S MALATS S AR SR IT ) B 7 1]

KEA: VIR ORAERE T, HEREALET; PR E; BAR

doi:10.3969/].issn.1000-6532.2024.01.015

FESES: TDIS2 MEMFEE: A XEHS: 1000-6532 (2024) 01-0128—-07

SIRME: (A, JEthn, B4, 55 07 RS 2 T 0 BV R SR ALY 7 IS wE FU Rt R [0]. 7 45 A R, 2024,

2024 4

45(1): 128-134.

XU Hongxiang, PANG Zengrui, LI Quan, et al. Research progress on the effect of inevitable ions in slurry

on the separation of lead-zinc sulfide ore[J]. Multipurpose Utilization of Mineral Resources, 2024, 45(1):

128-134.

BB EE NG RIR, HATERE
fogmimlkd, ERAERENESEN. RE
FIBTEE SR AR R 0, PR IR Z, A
AR E MR SR RN E. EEET IR T, kg
BT R Z TSR R, AT RR D, A
RN 2, /D RRFEN . R T AR
T, B I8 LR B IR R T2 DE T
SCHUE I Y0 s AR B VR 5 T g
fE—Sey Y A SR AR B RARR L J k)
PR ISR A 8 1 sl 1 sU T R 5 B0 )
BRI DL R A AR SN IR A T SR
G B R 1 K AT T — RPN

WimBEA: 2021-05-08; 1&[EHHI: 2021-06-29

ll, JF5 4 ERKPHE T EEN, 4R
KL I A B K R CaY. K Mg®. Cu™,
SO, S5 & 1 Er B B o XA S 1
)& BH B 1 AT RE 5 A WOR R AR AR S 3o ioR
BN PTREXTA A R AR SEAE A, B KR AL
WRIR s B MESE o 3] A X R R AR S 1
PLSBER Y LA AE 5 NI IR & 1 2 B0 9% (1)
HME G B T B KA U3 T S R AT ) 3 R AT
No Bk, RIS B TR YRR B VR Ak R AR
(e B BB o AR SO S 85 1 SRR T
BUIN, MWEAB UL RRAEE TRMENDA T
FONT Y EERRAL AT R 2 B RSO, B S RS S

E&WmHE: PEELEREESEDY (NO. 2020M673551XB)
TEE®N: IRERE (1986-) , 5, W4, B NEMANR Y5 3% 77 H 5L .
BEEE: BE (1996-) , B, Wil, FEMNHEMART 45 1% 7 E TS .


https://doi.org/
https://doi.org/
https://doi.org/

%1
2024 4£ 2 H

BEBE . TRMELE TS ERAT 5 B H et Rtk « 129 .

SEMRIEAT T U P ) B4

1R TR K A E
0B

1.1 HRPERBTFRRIE

TN Y T 20 R, A RIE R B 2 A7
fE— R E T, W Cu™. Fe¥'. Fe'™4%, Xt
& B B I AR R R R 32 A A ) Bl
IR RS BREE A B AR AR . 0 ) IV A B
PEI K B AR R DL R AR B SR AR T B .
YRR BT P R A R 1 R0 53 R B R
WK WAA K, WA REREH KGN Cu™,
SO, Ca®; WHENJIMFERTRETI N Fe™'s BB
IRV R AT BE 51N Pb* . Zn®'; 3R /K R ARSI
A K Mg™s i AL 3 AR B AT g 5l N Cu®'y
Fe'*. CI'. SO 28T,

Xian Y S50 @ B AE R I, W R B T
NV EIRYS RN 8 o NPT E R R NS 2 LN )
FMERE I FERIR . — o B AR
SR Cu*'s Fe¥'s CIRI SO, 1 3 E R I,
KB R A AT RE R EOE B AR Tk i R R e
SR A

Deng J Z5 % i@ ik #F 78 0 A I, AE TG
FEAE R & PR EAR, AR R 2 B
KE Cu™\ Fe"FHE T LK CI'y SO 45 [ 25 1 o
I AT DLE H, Cu® B IR 0 )i A Fr e
BEN LG NZ AN, Wi AR L R & Cu® T )
DL B ()RR, I HAR R S8R ik 7 &
PR HE BT 1 52 e R 28 o 0 R v o g IR SR IR BN
J7iz BT RE S, DRl G HE B B 1 1) A7 E L SR G T
AT AP — R
12 W RPERE TR R T R

M B B - TR H I8 2 0 v agE i AR R )
FEA e E B, LA RER G, A e
AR Y/R

B 22 S0 o A 2 B KRBT A SR
A I B T AL, WA R R A AR AR
] Ca**. Mg®. Fe*'. Fe*'. Cu’'. Zn'fll AP"Z
TR B A AT R IE R . R X L4
A R T TR A WA FR AR 2R v ok B A AT
()37 18 B AR B A 2, T X VR A PR R T 3
B3 2K (D EFEEMK Cu's (D ZHHE
H AP, Fe''. Fe’'. Zn®f1 Cu*'; (1D A
ANEAEH ) Mg Fil Ca*'s

KPR DL PEEYVERRT T B N R 3
BRI R, WA T IR LS T
AfPEPE RS . SE A5 SRR B M N1 Ca’ts
Mg*'\ SO A FIRFE LT, XF =Fha™ ¥y i) vl %
¥ = A FIFE IR0

ARG S BEE R R K B AT 4 AT A5 S
Pk RAKBAGBEFIRES . B SEY
()5 B v pH AE = RF f . 857 pH {E BL KX
FME T EN A PR R R, R I
TAEEYEE BTV 0 T2 A R B AR A ) 7 5
B Ca” FEE A, Ca'IIARAERZM | #iUGHAER )
T R BT, TS BB AT ) AT T B

Guo B 2 WF S KL, Cu* fE 3 Bk R )
W B 28 7 SR B R BT, AT U T E
VEIE Iy B HERE o &R (D) VAR A S B R
W, LR B AL HAL T B U R VA VRO LR AL
WS BRAL A, T AE B S A8 SR HLAL R PTARE Bk
B S R R SR, TEE B R L
I

Ikumapayi % il i Zeta HLAOZ 8 5 40 4
JEUE AT EY AL ) XPS W&, #EAE T EIM T
K AELE ) Ca¥ Fll SO, 5 B 17 1 1) 5%
. WFRERNY], Ca¥'AFESFECLAETT 4 L
W B EE R /D o T Ca® h] g5 B R h 3R TR R nT
WIS AW, MR J7 850 B e = A AR 5

Ozlem 5 B FT 1 5 R B 7 0 S 4 5 2% B
W It Re e, ik siin gt MR Y], EE
(14 J@ 551 AL Y B+ (L SO, S,0,7
) WA R TR Y R R R E AR T
0T o VAR TR 42 8 B - 4N Cu™ Al o™ IR A7 AE
RER7 T E 2 2 PRS virgy e S il

Huang P %51 B 57 576 S0 AR Dy — Fhide 45 14 410
R B -7 B I e B ORI, FETT R
N RGP T, 570 SEBE IR I 2 2L
PRI ) R B P S o IX A2 T PbYS YN B
W R IE R, Po™ A] RESK B AT 8 7E SS9 IR 1
BRI A

Zhang Q 55" W} 7t 42 J& B 1 X N BRI I B AT
NI I R B, Fe''s Ca* fl Cu® X [NEEH 11T
EAETEWAER, NS AT YA, X
= B R R AR N R, AR
BRI ROR FRAR, 18 B A% Oy B R HE

W EAR ORI, R R i AR
MG B T B OB ORIE R R T
(PP & BT )R THI 1) Zeta HAA DA B U R



<130 » e =il

2024 4

FVEIY) pH B A58 73 e 5 B 1 LAUTIE M B X
EcR R/ EYNITE G 3T/ TR

2 BT HRAMNmAEET FETH
i %

ER T 2R A TR R — R R
AR B TSR, EX TR
RIS MR, A4 22 M 5T DL T 3
T NS EAT LU, R R A R A
T SFEFIET KPR T ERAERE, X
Sl 3 2 1 5 N EERR LA IR R AT N 2 3
oM. fEETRRT, BEY D BT RS X
YRR VIR AT N OK, 2B X kAT
PR .

2.1 B NARIIBSERAT R R IT AR

AR AL BB T 2mAE T, &) KEX
FH 8 5l 38 X IT BE A JoRGE A P R AT BRI S A R
FRAE [ 22 b 5] N — e X B 1, AT 52 0 At
A BRI S

R ARSIV LR B, B B A S 2kt
BEA ARG, AT BRI T RAL TR . BT
BRI R A i S AL 42 B FeOOH, FeOOH 36 75 [N 4¥
R MEN Cu®s PO* HITEALAE A 2] T “BF M ik
RE7 FF Hax Ee =4 o T 8O BV 3R 1 S5 K M 1
G, AT B MR B AR 328 40 B R

Wei Y SRV 5E T AR (1 0F B A 537 A0 Y
BERIRIERT VER . BEFRAE SRR, 7R MR
A REATI B I, BRI BICR e, R A
F2 R B R T B RE S N AR SR A AR
8L, AT Cu TEL NN 2 w1 1
FEAR FERMEAN B, BYEE B RO R, X
5T KA BRI 2 38 R EE, AR 1k Cu s
INEE . AT LUE t, IR A & BT BE A 00 5%
& )& RlCE EE W,

Bruckard ZEP1 ZE5 PFIR TR B R BE A R (G
OB ) MR R M RE R, R IR AL
W AN A ot 2 (8] (1) AR AE F s R A ¥
fil S RSP B SR BR I T R B, I
TFIEAF] 8 50 M (15 A e k] LRR il 5 9%
HHEEAIITE R, AT SO V7 38 1

TAE RSP T B A R AL B
KN XTH 4 e A FL A D R TH s 87 FEL IR I RS T, R
LT ERHT TR IEAT N S0 3R TH AR LA 5 &
PIRIBE R, fEEMR AN, TaRIH
IRUF ATy, R H X AN B AT v T B

W BRI, BERT A ) 3% N R

W BRAL TR 2 BB, AR A BE A B
KIVEBGZ AN E o B2 23 X R 5 R T
WEFE R B, W % A ot b Bk A o AR A ROR 4 AR
%, BRFEIIG LA KM, o AR gt
I OB MR AT D9 (R 52 A S A B ELEE
22 B IMEXRSER A FIET AR

FRUAANSE PR SR DL, A B AW B A SR
& ARBRAR A 5T AR AT 8 134 SR AR PR T DL K H
06 o A B R BR SR O T Y AR T e, ik

ST TR TR AR AT,

THR RS A SR AR B, AR T T
A R, RIS RETT 800 B A R 4F
RIRTEdE, BRI R HIPE 2 S A

BESCREECY BT TUACHL, 2 fd AR ST I BR A
Jiy, BT Pt ERR A R T LR, R
WO AFAEIE SRS XA R T B R A A R
I . EAFAERBGR IS DL T, BRIERT Bk A
SRS 8 = R A AR N, XA T
FETT A 2RI B ST R K 74, R B
VI W) PR

Deng R %) 3 3 78 JBE AL H A5 4 i) 7)ok 24 22
WHEEIREE, fESCIorh R B, BED BN IR e
R A RE LW SRDPRY], B
B B IR AN K, (BB R (Rl R
S, AR A A T AR B
B

% & AR JE I W T N B AR A AR R
AT ZE S g A B, AR A R 25 5 2% A
T, AHECNERA BRI B, DR RS R
BRI PE R . EANERA Y PR EA R b,
TANERS B BE AR G N KR Fe'™,  HBEHE BEA I
FREL, Fe' S5 KT OH 4 & L e i ALY
BT YRE, SV HKHEEE T SEAM
TR

W FREE RIS e R
U A BRI AS R T 51k, AR A =
NI R AN R ) SRR B8, AT X B AL
IR AT P AL o AR 3R S ) LR BUAE
PER LRI 2575 1 7 AN DL SR BE R 3R B, PR A
R G 18 1T R B ANR A o

3 R AHFAHEERT S
TCREE
BRI B A A [ B R i R AAR AL T SR

ZiH, . BERTRAER R B BAT M 2Rk
PERIGRYE,  FF FLAYEERT IR o 0 — LR 4 R B 2 [R)



1
2024 4 2 A

HERE: TRELE T ERNT 5 &Yt Rk + 131 -

AAEEMREAERR, RETEMBE, XEHEH
VR )7y B AR A5 R X, ek, B 0 1 85 K 0
FEERBE B 2R A G B IR FE LR MR T 15 AL
S IR S R 25 AT A T BUEYEE 2 DR Y g R PR,

TERHT B8 2 & B mAby 17 iE T 2wt
REF, REZE ARk FR e . IF
TR TSR . R, IR ECAE YR
0341 700 7E A B B ATV 3R ) B B B B R
O AMEF ) ARV R )R IR
W N 2 SR K MR . TR R T S A
A S 3 B A 35 A 2 720, DRV e P P 410
FNI SRR B AR, EEETRAYA
S0 fE s, BT R T m AN SR 22 N B
BRI T
3.1 HRIFIEXBERLT 9 EEE

1 BB A 2 e SRR R R S R R
FHRI, HTRRE:. MRS RS
i, RIEN KP A KRR Zn™, F'%4
BB T NI AT I SR YRR R I R R, R
FA 0 T 277 ay e 4, G B B DABR R 4 AT
TRERAAVE N EER 7], SRASF R PPk FE bR o

i O P T BT B4 AR PN ORI BV 4
#1575 BDI #H4T 7% 5256 . UL BDI AU BR A N4 &
R, KR ET P AT S, TR RCRAS
TG . T E T B R B N A R TR
UFITFIERRR, ATZ A E R R 7E Tl A

TN 22 B 1 S P2 R 9 97 328 S 56 A 3R T
I3 M T I AT T A R A A T R S AL R T R
IR PE R . SRR 45 RAESL, AR R A AN AN Y
2 5N RTA N, T L 2 55 R B IR A 1 3
2N

Xie X FEP 50 N 5 H 2 e v eE T 3k AT T A
o, I RBGH A A R OGS S50 1)
I3 B X-43 VNS AITE R N BE R VT Ik
RERHS, RAZTEA NS 50 W
El sk rg=nN

Chen Z&PY 5T T 10 Fi G AL i) 7710555 8k TN ¢
WA R R R . SR KW, ST HhRA
AR (-OH). F5E (-COOH) 5 # & J (-NH,)
(A6 LA A 40 %8 4k DA B A R G 4 B A A 1 0 1) I
e X LR AR B A IR A BE I S A AL 1 5
P e 77 . (E S I8 R M AE B3R 2 2%
PR INAEEAT RN B AR G A A

Silvestre 2 VHIF 5T TR R BURL [ 43 B X6
YRRV IE RS R B, TR BRI v 4y R 9
BA PR S, 2R ERE RS T

IS, 23 BRI A AE 2 25 S T B RS
BRI, 5 AE B ARG E AN T A A 5 0 BR ik
JEIEOL T IR IG5 RARLE, BRIR BN 70 BUREAR,
NECMAA PR A 2R o 20 HIGR] 3223 A0 3R A I R
FEBE PR R B A R PR B R e T B
iR, HAREHIRSE B & .

W EIRHESUR I, B A A R
FELR AR REAT THETC, B[R] R 2450 il BE X
TPAEAEIAE G s A AN i 28R B 1Y
TENLAMEIFIALA A LA 750 LA 2R e w4 il
FIXT R R D A A EEE L, REF
IR R 1R B G SR A R R R OR 5 2 AU B AL
Yo IR 7R o
32 JFiETZXREMULN 5B

R R R Rt T R R AR IR PN |
A7) RS 9 1) 0 2R B B RV S IR AL RS AT, R
M IRGFERTZ. EETERBZ . BTG
BRAEFHR S GBI N, IR1G T B R ik
fabr.

T AT R S AR A e 2 R AL
TWETT, T X A 5 AL &, JF
Hu faiRAkRi A5, BRI T2
HAHBRACEATE BRI Cu® BRI

ARACSECS FE AT FL I BB e B T e S
I A L JEE o 52 W) P R 9 A DA B A R L A
B, R A A TG0 AR S A TN AR T Y
WP, 3R VAR RIS R, (R IR AR T
25 °C I, RIS VR R KB I A 77 DA
fabre M, BRI B X i e R
—E I .

Grano 5V B 52 1 78 HF B A S5 AN BIF BB 2o A2 v
W RN 2 2% R B B R ALV I AT N IR
SRR TR, AR R T SR AR R S S AT
[ Wi < o T o6 P v R 01 [ I P AR, T
CLSR ey 3 A A [, [Nt 388 4 17 DA B )
AL

Liang Y 28" R 17— Flopr (VR &£ T2,
HIEET IR ATk TR L E /R, #ika
PRIk TR EY SR PR 8 T2 M 10 > 73
R SARGTEME, B L2 LR 7> Ak
B, S TR RIR, S SRR
bR b AR A PN E S i (=f AN Pl DA R = v
AP AR LA TR, B BRI T
TG T2,

I R TR I, M G T A AR X R AR
B B fa bR 2 7 LE AR, — S22k



+ 132

W E A

2024 4

PR A 037 46 T 2 AT i, 3 B
T2 DA 0 4R B 4 B AT %
R DL AR R, BTN R
SERF L RO T A FB

4 HpREZE

HAT, ARZ W TN SR ™ V)7 i
A . AR RARRE TR L A P S A 5N Y
e G B 5 R B R AL AT 3k S A T OK R
TCo ARG AR IS A Mo 1 1 A7 AL [ 3L T 2T &
GERIBIETE,  an e 2 B 10 24 70 ) 2 DA B i 95 M
G 8 s R I AN R i 2 B B 2 R AR R AR EE K
[ Ao A SR P e G B R R B AL AT A R e T
PRBLAE :

(D T RPBTTE FHER. RAaEE
BT A B3k ) Rl K H 5N B S i 7 e T LA
TERE, EAE pHAEZAM T, XEE T LY
o &G Y SRR AE PR, MY =T HE
RN HAg BEXT 0™ P BTG AE AT, ™ E 2
SRS M R o

(2) By RRPSIAMERE TR TRERT
I8, FEAFED B M85 X Er e i s
I EBORII R . BRI B IR B B
W, ER R B 5, BRI
JORHBRL AL B B B AR 97 30 0 B 1) S MUK B 9 A T
SRAERE .

(3) D] NP Sk i o B sk 5 00 S o DR A
TSI AT 2 R KW TR PR . R N2
T B AR 2 T R IR A A G T
BEAT PR BLR B R IR 7, (BT R HE
T Bk B U 95 M G T B B BRAL T A AR
SO o AR SR BB FU LA BT G e g8 ok b o vl e
T AR A R IR — R PN A R o

5 R

(1] 5K, PR, BRI, 5. vh I EYEen™ SR A 3 22
MRS EEIX [T]. LR, 2013, 40(1):248-272.

ZHANG C Q,RUIZ Y, CHEN Y C, et al. The main successive
strategic bases of resources for Pb-Zn deposits in China[J].
Geology of China, 2013, 40(1):248-272.

[2] &1, E8, AR, 55 AR ALY &y T 205
U] =2 AR, 2021(1):65-71.

CHENG Q, WANG M, WAN H M, et al. Study on mineral
processing technology for a low-grade lead-zinc ore[J].
Multipurpose Utilization of Mineral Resources, 2021(1):65-71.
[3] i B, PRk, RE WA R 2 &R 7L
B[], W= 2R 5 H, 2019(6):28-32.

WEN K, CHEN J H. Experimental study on flotation of copper,
lead and zinc polymetallic sulfide ore containing silver[J].
Multipurpose Utilization of Mineral Resources, 2019(6):28-32.
[4] BRpE, T R, fEE A, 55 AR SR E P L ZRR
(). W P55 RA, 2021(3):9-16.

LIAO SJ, HE Y L, YUE G L, et al. Comprehensive recovery
technology of a lead-zinc ore[J]. Multipurpose Utilization of
Mineral Resources, 2021(3):9-16.

[5] Xian Yongjun, Wen Shuming, Liu Jian, et al. Discovery of
a new source of unavoidable ions in pyrite aqueous
solutions[J]. Mining, metallurgy & exploration, 2013, 30(2):
117-121.

[6] Deng Jiushuai, Wen Shuming, Xian Yongjun, et al. New
discovery of unavoidable ions source in chalcopyrite flotation
pulp: Fluid inclusions[J]. Minerals Engineering, 2013, 42.

[7] Deng Jiu-shuai, Mao Ying-bo, Wen Shu-ming, et al. New
influence factor inducing difficulty in selective flotation
separation of Cu-Zn mixed sulfide minerals[J]. International
Journal of Minerals, Metallurgy, and Materials, 2015,
22(2):111-115.

(8] XA S H A 3t s L e A 2 73 R T S L 5 st P 3R T
FHEAER (D], BW]: RWIHE TR, 2013.

DENG J S. Component release of chalcopyrite fluid inclusions
and their interaction with relaxation surfaces[D]. Kunming:
Kunming University of Science and Technology, 2013.

(9] BRI 22, PIMESR. B b (e S 8 X S A A0 T B
W (1], A 4R, 2008(2):92-95.

WEI M A, SUN C Y. Influence of metal cations in pulp to
chalcopyrite and galena floatability[J]. Non-ferrous metals,
2008(2):92-95.

[10] XUBE, FVEF, BRAE. 85 8. MEBRRE T 25N
mAy RN . FesE kY ),
2007(2):26-28.

LIU S, SUN C B, CHEN X Z. Effect of Ca’". Mg** and SO,”
on floatability of sulfide mineral of huize leza-zinc ore[J]. Non-
Ferrous Metals (Mineral Processing Section), 2007(2):26-28.
[11] 4B A H IR A IR AR B A T 8 1 R M A 5 LI 1
A TS TT A, 2021, 41(1):146-149.

QI Z X. Study on the influence of lead-zinc mineral processing
wastewater on lead sulfide flotation[J]. Mining Research and
Development, 2021, 41(1):146-149.

[12] Guo Bao, Peng Yongjun. The interaction between copper
species and pyrite surfaces in copper cyanide solutions[J].
International Journal of Mineral Processing, 2017, 158:85-92.
[13] Ikumapayi Fatai, Makitalo Maria, Johansson Bjorn, et al.
Recycling of process water in sulphide flotation: Effect of
calcium and sulphate ions on flotation of galena[J]. Minerals
Engineering, 2012, 39.

[14] Bigak Ozlem, Ekmekgi Zafir, Can Metin, et al. The effect
of water chemistry on froth stability and surface chemistry of
the flotation of a Cu—Zn sulfide ore[J]. International Journal of
Mineral Processing, 2012, 102-103:32-37.


https://doi.org/10.3969/j.issn.1000-3657.2013.01.017
https://doi.org/10.3969/j.issn.1000-3657.2013.01.017
https://doi.org/10.1007/s12613-015-1050-x
https://doi.org/10.1007/s12613-015-1050-x
https://doi.org/10.13827/j.cnki.kyyk.2021.01.026
https://doi.org/10.13827/j.cnki.kyyk.2021.01.026
https://doi.org/10.13827/j.cnki.kyyk.2021.01.026
https://doi.org/10.13827/j.cnki.kyyk.2021.01.026
https://doi.org/10.1016/j.minpro.2016.11.021
https://doi.org/10.1016/j.minpro.2011.09.005
https://doi.org/10.1016/j.minpro.2011.09.005

1
2024 4 2 A

HEHE: FRELBTHEERNT 5 B ast it Rk

*133 -

[15] Huang Peng, Cao Mingli, Liu Qi. Selective depression of
sphalerite by chitosan in differential Pb-Zn flotation[J].
International Journal of Mineral Processing, 2013, 122.

[16] Zhang Q, Xu Z, Bozkurt V, et al. Pyrite flotation in the
presence of metal ions and sphalerite[J]. International Journal
of Mineral Processing, 1997, 52(2).

[17] TR 4R, FME SR, A, A FREEX 7 60 A N 801
PRS2 [T]. 8™ 11, 2006(8):30-33.

HE F Y, SUN C Y, SONG L. Study on effect of grinding
environment on pulp chemistry of galena and sphalerite[J].
Metal Mine, 2006(8):30-33.

(18] i R4k, IME TR, Ad. B AR BAG T 43 126 1) 5 i
(J]. v B CHRERLE, 2006(8):92-102.

HE F Y, SUN C Y, SONG L. Influence of grinding
environment on flotation of sulfide minerals[J].
Engineering Science, 2006(8):92-102.

[19] fA R R, IMETE, ARAE. BED U0 77 A 2 T 2 o A
HAT NN [T]. A e )®, 2006(3):81-84.

HE F Y, SUN C Y, SONG L. Effects of grinding media on
surface properties and flotation behaviour of galena[J]. Non-
ferrous metals, 2006(3):81-84.

[20] Wei Y. , Sandenbergh R. F. Effects of grinding
environment on the flotation of Rosh Pinah complex Pb/Zn
ore[J]. Minerals Engineering, 2006, 20(3).

[21] Bruckard W. J. , Sparrow G J, Woodcock J T. A review of
the effects of the grinding environment on the flotation of
copper sulphides[J]. International
Processing, 2011, 100(1-2): 1-13.
[22] BAEEHE, PV, SEOCPR. J7 V7 RO ML AL 2247
(3], v B (4 8 244, 2002(5):1060-1064.

HU Y H, SUN W, QIN W Q. Mechanics-electrochemistry
action in PbS flotation[J]. Chinese Journal of Nonferrous
Metals, 2002(5):1060-1064.

(23] BELAM, &z, 2 B WG 5 B AR A B
R L], £J&E" 1, 2007(6):34-38.

WEI Y H, ZHOU G Y, LUO L M. Effect of collector and
grinding environment on flotation of lead-zinc ore[J]. Metal
Mine, 2007(6):34-38.

[24] BSCK, BRI, 4R 5%, . B S AR ALY Y& s AL
SRR B R IR (). 0 PR LR A R, 1999(3):7-11.
QIN W Q, QIU G Z, XU J, et al. Surface electrochemical
properties of sulfide minerals during grinding process and its

Chinese

Journal of Mineral

influence on flotation[J].
minerals, 1999(3):7-11.
[25] Deng Rong Dong, Liu Quan Jun, Hu Ting, et al. Influence

Comprehensive utilization of

of the addition of depressants during grinding on lead-zinc
separation[J]. Advanced Materials Research, 2012, 1915.

[26] L2, FhERHT, BHFE. BN BN N B 1AL AT )
ST D], )BT, 2019(2):163-167.

NIEM Y, HAN Y X, LI'Y J. Effects of grinding media on the
flotation behaviors of sphalerite[J]. Metal Mine, 2019(2):163-
167.

[27] Xie Xian, Hou Kai, Tong Xiong, et al. Experimental
research on lead-zinc separation of refractory lead-zinc ore[J].
Advanced Materials Research, 2014, 2986.

(28] AL, RS, XBOL, & INEE IR S 0%
BT FERE R (1], 1L TREA# 4, 2018, 18(1):11-19.

LI J L, SONG K W, LIU D W, et al. Research progress on
activation and deactivation of sphalerite flotation[J]. Chinese
Journal of Process Engineering, 2018, 18(1):11-19.

[29] EARAN, SCH A, XUEE, 5. SV S B T EE i 4 (1 A 5]
NS S AERIHLEL ], 736, 2012, 21(4): 21-25.

WANG Y J, WEN S M, LIU J, et al. Introduction of zinc
depressants & activators and their function mechanism in lead-
zinc separation [J]. Mining and Metallurgy, 2012, 21(4): 21-25.
[30] 5 A A%. B & RV P AR R A B G R Ak T 2 AT
(1. &85 111, 2009(8):45-48.

FENG Z W. Research on alkali-free flotation process of soluble
salt-rich high sulfur lead-zinc ores[J]. Metal Mine, 2009(8):45-
48.

[31] 5K S HYEE T A i B 250 K S B T 0] 074
1996(3):40-45.

ZHANG X P. Study on the application of new reagents for
flotation of lead-zinc oxide ore[J]. Mining and Metallurgy,
1996(3):40-45.

[32] T-N-ffi2e 5 ek, MR, At il FERCHS AL I TN Bl 3
25 0 v U PR S B R R AR R LB (D], AR A
A, 2007(1):29-36.

T-N-HERMEREVA, LI C G, CUI H S. Inhibition mechanism
of sodium bisulfite in flotation induced by copper-activated
sphalerite xanthate[J].
2007(1):29-36.

[33] Xie Xian, Hou Kai, Tong Xiong, et al. Experimental

Foreign metal ore beneficiation,

research on lead-zinc separation of refractory lead-zinc ore[J].
Advanced Materials Research, 2014, 886:55-58.

[34] CHEN Jian-hua, LI Yu-qiong, LONG Qiu-rong.
Molecular structures and activity of organic depressants for
marmatite, jamesonite and pyrite flotation[J]. Transactions of
Nonferrous Metals Society of China, 2010, 20(10):1993-1999.
[35] Silvestre M O, Pereira C A, Galery R, et al. Dispersion
effect on a lead—zinc sulphide ore flotation[J].
Engineering, 2009, 22(9-10):752-758.

[36] {5 ILHA, F oK. 240 & T AL Ja AR AR B R TR AR o
INEER (V738 B 78 (0], ¥R 1A%, 2011, 31(5):32-34.
FENG Q M, ZHOU R. Flotation separation of sphalerite from
pb-zn-s bulk concentrate activated by cupric sulfate[J]. Mining
and Metallurgical Engineering, 2011, 31(5):32-34.

[37] £z, KN %E. SAMEE 2 & RmmAD Sy IR 7T
(], B LR (&I 545, 2007(6):1-6.

WANG Y, ZHANG L J. Experimental study on mineral
processing of complex multi-metals cu-pb-zn sulphide ore[J].
Non-Ferrous Metals (Mineral Processing Section), 2007(6):1-6.
[38] #e, k&, XUIB. JLEAH w5 N i e e
T[] 1R TFE, 2005(3):37-40.

Minerals


https://doi.org/10.3969/j.issn.1009-1742.2006.08.019
https://doi.org/10.3969/j.issn.1009-1742.2006.08.019
https://doi.org/10.3969/j.issn.1009-1742.2006.08.019
https://doi.org/10.3321/j.issn:1004-0609.2002.05.039
https://doi.org/10.3321/j.issn:1004-0609.2002.05.039
https://doi.org/10.3321/j.issn:1004-0609.2002.05.039
https://doi.org/10.3969/j.issn.1000-6532.1999.03.002
https://doi.org/10.3969/j.issn.1000-6532.1999.03.002
https://doi.org/10.3969/j.issn.1000-6532.1999.03.002
https://doi.org/10.19614/j.cnki.jsks.201902031
https://doi.org/10.19614/j.cnki.jsks.201902031
https://doi.org/10.12034/j.issn.1009-606X.217183
https://doi.org/10.12034/j.issn.1009-606X.217183
https://doi.org/10.12034/j.issn.1009-606X.217183
https://doi.org/10.3321/j.issn:1001-1250.2009.08.013
https://doi.org/10.3321/j.issn:1001-1250.2009.08.013
https://doi.org/10.4028/www.scientific.net/AMR.886.55
https://doi.org/10.1016/S1003-6326(09)60407-6
https://doi.org/10.1016/S1003-6326(09)60407-6
https://doi.org/10.1016/j.mineng.2008.12.009
https://doi.org/10.1016/j.mineng.2008.12.009
https://doi.org/10.3969/j.issn.0253-6099.2011.05.008
https://doi.org/10.3969/j.issn.0253-6099.2011.05.008
https://doi.org/10.3969/j.issn.0253-6099.2011.05.008

ZHENG L. ZHANG D, LIU Y C. The study on flotation interactions during grinding[J]. ECS Transactions, 2006,
properties of sphalerite in high alkalinity medium in fankou 2(3):9-20.

lead-zinc mine[J]. Mining and Metallurgical Engineering, [40] Liang Yi Qiang, Zhang Xu Dong, Zhang Han Ping, et al.
2005(3):37-40. Using a new bulk flotation process to enhance the recovery of
[39] Grano Stephen, Huang Guozhi. Improving the flotation mineral beneficiation in a lead-zinc sulfide-oxide mixed ore[J].
behavior of a sulfide ore by controlling electrochemical Advanced Materials Research, 2013, 634-638:3545-3550.

Research Progress on the Effect of Inevitable Ions in Slurry on the
Separation of Lead-Zinc Sulfide Ore

XU Hongxiang'?, PANG Zengrui®, LI Quan', HU Mingzhen', DENG Jiushuai’, ZHANG Qian’
(1.Postdoctoral Research Station, National Engineering Laboratory for Efficient Utilization of Indium and
Tin Resources, Guangxi Huatin Group Co., Ltd., Liuzhou 545200, Guangxi, China; 2.School of Chemistry

and Environmental Engineering, China University of Mining and Technology (Beijing),
Beijing 100083, China)

Abstract: This is an article in the field of mineral processing engineering. Some unavoidable ions commonly
present in the slurry solution have an important influence on the flotation separation of lead-zinc sulfide ore.
The unavoidable ions in the slurry mainly come from the water used in the processing plant, the dissolution
of minerals, the dissociation of activators or depressants, and the primary ions introduced by the release of
fluid inclusions and the secondary ions introduced during the grinding process. This article summarizes and
analyzes the effects on the flotation separation of lead-zinc sulfide ore which is caused by the primary ions
introduced in the slurry and the secondary inevitable ions introduced in the grinding system. It is found that
both primary ions and secondary ions have obvious effects on the flotation behavior of lead-zinc sulfide ore.
And many scholars have done a lot of research on this phenomenon. In this paper, a great breakthrough has
been made through the adjustment and control of reagents and changes in the grinding environment. At the
same time, this article provides important research ideas for follow-up researchers. The focus of this article is
how to integrate the previous research results with the field process significantly, how to eliminate inevitable
ions from the source without affecting the industrial economy, The important direction of future research is
still how to reduce the influence of inevitable ions on the flotation index from the field process.

Keywords: Mineral processing engineering; Inevitable ions in pulp; Lead-zinc sulfide ore; Flotation
separation; Grinding system
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methods. The rocks are characterized by high alkali (average Na,O+K,O content of 6.26%), potassium
(K,0/Na,0=1.03), low TiO, (average 0.50%) and quasi-aluminous (aluminum saturation index
A/CNK=0.933~ 1.033, average 0.991) high potassium-calcium-alkaline rock system. Rare earth elements
show negative anomalies at Eu, which is the Eu-deficient type, and Ce has weak negative anomalies; trace
elements show enrichment of large ion-parental elements Rb, Th, Nd, La and K; high field strength elements
Nb, Ba, U, Ta, Ce, Sm and Ti are deficient; reflecting the mixed crust-mantle type of magma origin and the
presence of subduction oceanic crustal melting. The zircon LA-ICP-MS U-Pb isotopic age is (345.3+1.8)
Ma, and its formation age is Early Carboniferous. The analysis of the regional geological data suggests that
this magmatic event is a product of the formation of the northern part of the eastern Gondwana continent
after the breakup of the Rodinia supercontinent. The project points go to I-type granite, the discriminant
diagrams indicate it’s formed from continental island arc, going through time before plate collision to co-
collisional orogenic movement, which indicates a long period time of magmatic evolution; the rock
geochemical characteristics show the environment of magmatic evolution changed from the start of island
arc(primary island arc)-development(early stage island arc)-maturement(full-grown island arc).

Keywords: Earth sciences; LA-ICPMS U-Pb dating; Zircon trace elements; Jiacha; Early Carboniferous;
Granitic amphibolite


https://doi.org/10.1149/1.2195994
https://doi.org/10.4028/www.scientific.net/AMR.634-638.3545

	1 矿浆中难免离子来源及其对浮选行为的影响
	1.1 矿浆中难免离子的来源
	1.2 矿浆中难免离子对铅锌硫化矿浮选行为的影响

	2 磨矿体系对硫化铅锌矿浮选行为的影响
	2.1 磨矿介质对铅锌硫化矿浮选行为的影响
	2.2 磨矿环境对铅锌硫化矿浮选行为的影响

	3 难免离子对铅锌硫化矿分离影响的调控
	3.1 药剂制度对铅锌硫化矿分离的调控
	3.2 浮选工艺对铅锌硫化矿分离的调控

	4 结论及展望
	参考文献

