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Fig. 1 XRD patterns of molybdenite(a) and talc(b)

R ARG A AR SR S AL S 2 R

Table 1 Chemical composition of molybdenite and talc

Mass fraction/%
Mineral B .
Mo Fe MgO  SiO, Purity
Molybdenite  57.22 - - - 95.46
Talc - 0.56 3039 63.05 9573
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Fig. 2 Molecular structure of LBG(a), SA(b) and CS(c)
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Fig. 3 Effects of different flotation conditions on flotation behavior of molybdenite and talc: (a) Mineral+depressant+MIBC
(pH=9), depressant dosage as variable; (b) Mineral+depressant+MIBC, pH as variable; (¢) Mineral+depressant+PBX+MIBC,
pH as variable; (d) Mineral+depressant+PBX+MIBC, PBX dosage as variable
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Table 2 Flotation index of molybdenite and talc binary mixture (mass ratio of 1:1 ) in presence of various depressants using

2.0x10™*mol/L PBX as collector

Depressant Product Yield/% Mo grade/% Molybdenite recovery/%
Concentrate 56.55 48.84 95.99
10 mg/L LBG(pH=3) Tailings 43.45 2.65 4.01
Feed 100.00 28.77 100.00
Concentrate 92.90 - -
100 mg/L SA(pH=9) Tailings 7.10 - -
Feed 100.00 - 100.00
Concentrate 0.00 - -
20 mg/L CS(pH=9) Tailings 100.00 - -
Feed 100.00 - 100.00

2.2 LISMRIES T

Xof R AR T R B 24 FE AT S A FRE A
W4T T AN G RE (FTIR)MG, DA 82 24 51 75 3 Fb
TR IR IR ES B 4(a) BTz = Fh i 55 A
THEE M FTIR B, X T 5382, 1£3401 cm™
Ak R LI 2 T —OH B R sh2 22, IXCRE T T
RIS 7K S o 2931 em™ FW i 5 —CH,
FARIRENA %, 11639, 1417 em™ &b 1) W i i 5
—CH,. —CH, N2 TEHR3 A RP 78 1021~1248
e Bl Y IR IO PR T C—O. C—S A C=S f1 4z
iRz, X T EEER 4, 1421 om™' F11624 cm™
Ak 1) W SR —COO— [ AN 5o ik 1 Aok 4 3% 50 0
1030 cm™ &b C—O—C [ 4E PR sh 1>, 757 T
BRI ZLAM e M i, —OH 5 S i JEX FRiR
B 3700 em ' P FEF) 2500 em™; —NH 4R S)
i L BLAE 3370 A13300 em™, —NH, 25 3% 5 04 f7
T 1599 cm™ &b, 2924 12857 cm™ 4b ) —CH, I
—CHZNE|—OH % . HIM S R AME i
Bl th 3425.41 em ™ &b 1 B8 50T 9 B B —OH 2 4]
RS PRSN, 2927 em™ A12853 cm™ Ak H B0 19 Il B
M 43 5 6k N T —CH, fil—CH 3 [ () C—H {81 45 &
31, 1023 em™ &b 19 W AT YR T C—O—H 1 Ad 4
%}E%‘ Z\j] [26-27] R

Bl 4(b1)FI(b2) 7 43 i it 5 BR AN A F AT S T
FAIFEEED I FTIR W% . WS R I, U0 R
B JG, WA AOFEAER™ 1 FTIR 1545 oK HY 90 i 5. 284k,
Tt B AR R TR I AR AE T A RO AR R T B, B
KA T AR R RS, Rk, Wik gk B
TNy R RN PR AT () R R R T

B 4(c1)F(c2) s 2 33l e SE W A FH A i i A A g
B FTIR % . B 4c)M(c2) T &1, 58 R hEE
G, ARSI R AL T 2850~2930 cm ™ [X 35k )
—CH, F1—CH £ A1 W e g, 4R A A it A i 1)
AT 1599 em™ B)—NH, & Hhi4R3N0E, 15 B 50 R AE
PRI )R R AR T IR b . Bh)E, AT 3
B AP S IR S ORI, A5 SRR R
IR, VLB T R AR A R EH 5 1)
TR T R I35 R, X 5 R e A
VIS 7 B MR e A I R — B Bl 4(d1)F1(d2)
B, FH R e AL B A ROV AR f5 , PR 4
FE AL T 2850—2930 em™ [X 38 /) —CH, fll—CH 3£
P P PR S U PR 56 P 38 38 58 1, W A9 7E 1023 em ™ it
1T ) C—O—H R 4k iy B S ek, 150 W ) AL
DR AR RIS R A T W . (B ARG
FA, 6P T 385 25 Kb B 5 MR SR A L R
W Ja, FEARWRE S AE 1248 e ARSI BYE T T3
BT ) C—S F1 C=S KRR EhIE . X—I
GU B SRR 57 AR AR R TR 11 T S M B 8 5
ARG T R O AR R R, R, 7R
PR IRAN T BB A LA IR R R b, MEEE ]
A

2.3 XPS4#R

i Xt 4k BT RE RS (XPS) BIF T T AR
JRRNTT KL B 254 F A J5 R BH AT 2R T Mo TS JiR 145
HReMAM, HERWNE SR, HE 5@,
FE R 2 25 ) 4k 3 BH BT ) Mo 3d O 1 b,
229.50 eV AL [JUE A MoS, 3d 5/2, 232.64 eV Ak



3848 [ E B4 R 2022 12 A

8
2024 15995

LBG -
2853
1

2927 1023
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™!

(b1)

Talc+SA

4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™! Wavenumber/cm™!

(b2)

Molybdenite+SA

Molybdenite

(c) (¢2) " Molybdenite+CS+PBX

2924 2854 ——_““\\y/»-—/Vw——————-———————“\\/f““—\JA//ﬂI/~\J
Molybdenite+CS

Talc+CS
1599

4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™! Wavenumber/cm™

Molybdenite 1640 1600 1360

(dn

(d2) Molybdenite+LBG+PBX

2925 2852

Talc+LBG
Molybdenite+LBG

2853
1023 2923
Molybdenite

Talc

4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™ Wavenumber/cm™!

4 FRRZGFAE DS A AR FTIR 1
Fig. 4 FTIR spectra of talc and molybdenite before and after adding various reagents: (a) Reagents; (b1), (b2) Mineral+SA;
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Effects of three organic depressants on
flotation separation of molybdenite and talc

ZHONG Chun-hui', FENG Bo"*?, YAN Hua-shan"? ZHOU Ying*, LIU Gang',
CHEN Yuan-gan', NING Xiang-han', WANG Hui-hui'

(1. Jiangxi Key Laboratory of Mining Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. State Key Laboratory of Mineral Processing, BGRIMM Technology Group, Beijing 102628, China;
3. Key Laboratory of Hunan Province for Clean and Efficient Utilization of
Strategic Calcium-containing Mineral Resources, Central South University, Changsha 410083, China;

4. Jiangxi Xialong Tungsten Industry Co., Ltd., Dayu 341500, China)

Abstract: The roles of three organic depressants, locust bean gum(LBG), sodium alginate(SA) and chitosan(CS),
were investigated in the flotation separation of molybdenite and talc through flotation experiments, Fourier
transform infrared (FTIR) spectroscopy test and X-ray photoelectron spectroscopy (XPS) analysis. The results
show that, in the flotation system of potassium butylxanthate(PBX) as a collector, SA has no depressive effect on
molybdenite and talc, CS simultaneously depresses the flotation of the two minerals, LBG can selectively depress
the flotation of talc, thus realizing the flotation separation of the two minerals. SA is not adsorbed on the surfaces
of the two minerals, while CS is strongly adsorbed on the surfaces of the two minerals. LBG and PBX undergo
competitive adsorption on the surface of molybdenite, and the prior physical adsorption of LBG on the
molybdenite surface cannot completely prevent the chemical adsorption of PBX on the molybdenite surface.

Key words: molybdenite; talc; organic depressant; flotation; separation mechanism
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