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Table 1 Structure and surface characteristics of main lead—zinc oxide ores
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Table 2  Structural characteristics, flotation characteristics, advantages and disadvantages of main collectors for lead—zinc oxide ore
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Fig.1 Schematic diagram of zinc oxide ore collected by fatty acid collectors
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Fig. 2 Schematic diagram of oxidized lead—zinc ore being collected by chelating collector
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Fig.3 Schematic diagram of flotation of oxidized lead—zinc ore by sulfide xanthate method
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Fig. 4 Schematic diagram of zinc oxide ore flotation by sulfide—amine salt method

fig A1 $5—-X(Cl, Br %), -O—, —CH;. —C,H,,OH %,
2R AE N R e Al — 3 2 TR R A —
W vk VR R T4 TR, 10T B T A e 5 T e 0 77 1R 3K
W, B AR PE T B IR CE-609 I T 325, 3K 15
TERRE T ICR 71.32%. 507 23.71% 1 R AFHE 45 o
A R R A NSO B T & 04 i TR e 21 A AR
F210 S fb 17 e i s, DARR ARG d 2 f8 R o S8 Ak A
SIF GRS G, SR FH PR UCCREL 358 R CORS 5 PAD I8 0 O R
193] Zn fh A7 28.64%. IR 52.24% 1Y R AFFR b, 58
BT X RAL RS B A S, PR DABE R T\
i A USSR, A S i Wl TR A Rk TR M FH oM 150 g/t
NaCO, H# M 1 kg/t. Na,S H A 9 kg/t. A Ui
FHE 120 g/t (451 T oAb TRt AL ER T, 2ot — o
T — U BE P RS 1 AT A5 3] Zn Sh L 47.46% . [EIIKCR
82.45% M EALBERG B o ML AE /Nl (0 JE fili -
5] A—COOH I A R $& = H e B MK M. BL4h,
P USRI e e 4 B L 24 700 28 B it 25 5 i U
WO RE, BRI S5 N5 X6 Eb A TR il K 5 %) e 2R Al g 551
X S MR AT P AR, A SR SR B, B A e K R
38N, R e Wy 2% R BT ARl e RO, R R Y
s TR0 AR, X S AR A4 i IO R e, G R R
KB /BT AR, /R a AL E Y
R e A VR BE I, AR A TR R A i T A E 84.3%.
TKOT RS DL R BT 4, R TS AR
TR ORCHEN A G, SR T, RIS
AL 91.06%, B T ZRE BR AT IR N T 16.86
O3 o ARV AR NS R FH IR Y I s 8 Bl A )
S—8 5 VR B I B Z 20 A Wl R A9 X U 1| S Ak
BER A AT T R SE AR, 45 AR TR 2 ad S Ak TR A,
Ji B U TR B B IR AR AL PR S YRR R T S, AT
T i 2 LSR5 5 R 63.40% FlI 76.96%, T FEAS B
B it S R RS 3 0] 43 S G827 38.31% FT 81.83%, ¥
TERCR KA

I8 7 B AR AT A BT DA S A S SR A, — 2
BF U PhY, Mg, A 25 X e Sl i A i S fh
T B BRI . IR T R Po e AR A R
PLBE, F 2L FIFHZE R R, XPS, ToF-SIMS
FFBEAT TS, 45 R 21, P I In AL ZE 5
W2 H AL T, 0 Bl O—Pb 2123 W AE 5 ) 2 1,
N ZE AT 2 T Y I PR A, S EUE 219 Na,S W B

FER W 2000, 04307 ) 26 11 A % 7K Pk 0k — 2 1 i, 1
1) PO U S S B PR . TS RS ST i
P TR B 22 e R E A Zn L8R, B
B Z2 1 ZnS, AT 38 5 W B 4 BRI -

B — JHe Al R T ok SR AR BE 2 5 AR i A T
SR IAEE T SEAT, A K, BN L
Akl . (HRESUGIA TR IR R Bk
ME LA R ff S b o DRI T BB i Ak ) AR AL BT
FE kA WO T 3 A B A, A AN 223 o e P e 2k
R AE T 2 T VR 7 SRR I, IR T i 24
PR SE P = A R P RIS, IR 2 A R B 2 Re A
AR 5 T LR e 2GR S T & AR RS
e 0 58 it P e A R A A, S A ) G 3 A A L e 2K 4
Wl

(2)IRA e

SRy R I A AR TR R e R 1 e, R R TR
T e 4 B2 114 i J0 e A — 2 LU BR A, KA g 10 e 5
BENR T e 4L A R, W T LA A L W B, e 4 s
i S W o e EL g 2 T, B T 0 e PR R A 4
T, SR AL R T B K, P& A B 25 A, DO el As T i
W Uk B S 0 0 R, 038 VR IR

KRR DL 22 PEIEAR S O TR A 800 R JFURE, £ X)
How ik B2 4, Ve Ak AR B ™ Y e, R A —
Jie 2 % HeEAT R, FERTEE T U A\ R
B MR TR 45 3, & BUAE 7S IR R4k 5 1 000 g/t
Na,SiO; 1000 g/t. Na,CO, 1000 g/t. Na,S 1500 g/t. i
AR 2 11 5 A 200 g/t 14 0F T, TR A I 77 e RIUR
SR T TR AT\, HAILER AT g K Ak s iy
e 5 S R 0+ M LS AR, SOGE T R
0 785 B o B, AT B3 T VR e o PR 3 B+ e
T B Bt TR RN, 3 6 1 RURE IR G E
FH X 1 b 5w U8 S AL B R AT T AL I O, 5 R
B, SR 1 5k pH=6, 4 pH<6 B, Jlc 1 A
JE PP RNH, & 50 W 2R 18 B8 14 gk 24 6<pH<
11 A, AR 22 LA g ol W BRI S0 FH A S A ™ 2 T
M4 pH> 11 B, IR G MUl il o 7 &l o N JE 5 -
)RR B 15 3 W) 22 101 1) Zn> T8 0 A e 2% 85 1, R S
WA 2 1 EL S 52 A/, BCHS #E pH=11 [ 544 IR 3%k .
R B TR A e 1) T O, WA 4 A N 3l 3 S AR
PHUAS [) o 2 1 e A e RIR A T, M B =



o540

Wit A, 25 SR RYREG 17 e R 5 2t i - 49 -

100 g/t B, X R AL PER TR RUR Bl . 220 aE N
Sl SE AR B T AL ZE L, AT RS i A A A
HZERRD AT T B AL TR RS2 00, 45 R & AR IR & e
A 25500 IL R VR R, 4ead WM — 4, MRS o P
J UK 2 1) 2 36 9 A nT A5 2] Zn A4 33.08%. Pb fh
7 4.42%. Zn [ 2R 69.11%. Pb [ I 63.04% F1) 4%
FERAHKED

TESRIRPE IR EE T, B 5K 55 Ml B i 1) 1 e 2
FWGAIR A G AR T S PR MR gE, X4
ACEER™ 0 AR A3 SR 2 B —F AR B 4, i X et
AT B IS M, R O, B T A e
SRR A B8 AT LA AR B IR VR, B A R D
BB IR S AT AR R AR BERT I 08 2 AR BB AE T, i L
o R PR AR 0 1 A R B g, L2 AR R R M I
K, BEIN T IR RLA, BRI, BIF R T AE AR SR T SE
FALERT PR IR B AR A E HEE L,

Rl —HH — R A%

P T B Ak — 5 24 9 77 1k RURRE Ak — i vk VR R AR AT
FESIBE , H0H A B 2 ) S e 2 A ) v
PeAALEE . FEBME SR E T, RSSO 2 v S W B AE
W) BT, F38 I O 5R 4 24 A TR B, DA
o AR VAL D R B R, 4R TR AR . LA, HEGR Y
e 2R A WS SRR B T RE 7= AR S — A 2 (B S /N Y
ST, BERARCART AR =2 Ti) B HE T 7, R e WO g e

TR A e 5 b= S B 25 TR A 0T DL A D[R] 3k
o7 0%, S 398 R AT MAC TR X S A TR SE T S o A
BT B TR RO, R WIG &0 58 e ik ) &5 3 A Ak
BEGTIF, R A S pPoE SRR 2 AT TR A, JF S
ZEAHSRI I e V7 e HR AR EAT T X LE, S5 IR RN S IR A
e 5 a8 2500 2 1 L BIRR & )5, 76 pH=11.5 Y
MR, BRI AR AR TR A, AT LAAE R D B AL A
TR B M 1 P o, T EL P 358 K T ) o 7 00 [ WA 3R A e 24
SR L e 5 TR e A B ARSI e, LB AT e
TR A Fe W 7 SR A B 8 T JS T A F Py, BT A4
B WG, () BB 24 B A L TR e 1 T A A 3
B Bl b AR N DA e AR A R A A R
KRR GERT G, R PR AL VR 1 vk o A T IR S, S
553 B X T R RO AL A Rk A A BT Y

R 3 B I AR AT SRR

223

HOR, 85 R RW], I8 25 5 M AIOR] 132° M 415
A LU R AR BT, ELAE e B 24 15 e 2l Uit
F 13244 Ry AL B O], RS B L N TSR 1 v
TIRFE B2+ T A\ RS A2 A R

MR —SE BT LE RO, R B2 AL
ORI B2 A, TEARBREE | i L O 2% 1R 1 I e S AL Y
A, AT DU B A 3 R ROR , 1X B 2 0 AT
PO e RO A 1) — > T T 1, {5 H A2 A
FRITE BRI 2 vh T T 277 1, % T HEAE IS 5T
ATHAE A 555, 2L 5 AT AR A P ) | D B3 A i
SOREINE RN 7/ RS i DA e L E S YN N SN
I X B 2 5 i AT MO 114 2 B 9 R B BT Wi
FR PR I T IR ABIETE o

2.3 NG

IR 3 AT, B e A I R fAT A 24500 ol E 7
LR PE AT, MG ME HRR, AR RE ] T AR E
(4 5 By, A2 Tl Bl P22 o R AR T e A il AR
RB T BT, PR ISOR BE S O HL AT R 2D,
SR A Tl AR (B A AR e BRI I 2% 1 BT ig,
R AL INER IR s R N ARSI BT FER XN
TR, (AR T R AR AT P B ACR B s, Hox
IG5 e BOR, 5 BER AT, T 5 e 2500 T 1 ol 4
KL P20, IF A S R i e 4 2 T Bol
WESEI POEZR: NIk 8

3 &g

(DELEEY, By, 228007 SOl o £
PR BB 4 B A i i 2 K 1 HLS K ) 1 e
JRAR T, ¥ B XE LA 23 B, DR An ey ™ A [ e TR A1
A" 22 8] A 3 206 P o 22 5 O S B AR AR S B T 1) v AT
e, ATHR AT T Il Y R MRS

(2) BLHE TP e OR G AR IR W R 2 | 5 8 L
PRGN, FE IR W R S S A A B 7 A
DL B A WA, ELHCRT T bk £ B B4 e R B 22, i HL
FUAE il T BOME I iR o T 8 R A A AR AN A
X AR AR AT AT A A W BE ) R R P R i LR E
G, AR T S o R R A, PR R B A AR 85

Table 3 Action forms, advantages and disadvantages of sulfide flotation and direct flotation
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Research Progress of Flotation Collectors for Lead—Zinc Oxide Ore

CHEN Haijun', XIE Haiyun'?, CHEN lJialing', JIN Yanling', ZENG Peng', SONG Zixin', ZHANG Qunli',
LIU Dianwen"’

1. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
2. Yunnan Key Laboratory of Green Separation and Enrichment of Strategic Mineral Resources, Kunming 650093, Yunnan, China

Abstract: Lead—zinc oxide ore is an important mineral resource in China, and its separation is difficult. Because of its
complex mineral composition, large mud content, and fine dissemination size. Base on summarizing the surface
characteristics of lead—zinc oxide ore, the mechanism and application of direct flotation of lead—zinc oxide ore such as fatty
acid collector, chelating collector and amphoteric collector were summarized, as well as the mechanism and application of
sulfide flotation of lead—zinc oxide ore such as sulfide—xanthate, sulfide—amine salt and sulfide—xanthate—amine salt.
Finally, it was pointed out that strengthening the research on the mechanism of collectors, exploring the modification and
compounding technology of collectors, and developing novel and combined collectors with high selectivity are the research
focus of flotation of lead—zinc oxide ore.

Keywords: lead—zinc oxide ore; flotation; collector; flotation mechanism
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