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Fig. 1 The XRD pattern of molybdenite
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Fig. 2 Flow chart of oxidation — dissolution test of molybdenite

HEFH B 4 S AL T i U0 7E XED B H: A X7 e HL
(DU v Ay I A o AT PR W) A b AT o i g
PRIUS. O g LB P8 C B R R R 10. 0% 194
BTEBCFEE AN 1700 v/ min BTSSR AF T AT
SRR A, 4 B — I TE] 23 0 X 45 B pHL {E
HL S R8T RGN, F5 ) 90 P ) 5 A T 2 O A L, A
L A BRI AR S 5 Foe R ™ il B MK
TIEHIAE

1.2.2 ¥ ik

SO,” " MREEM N . 2% DZ/T 0064. 64—1993 4T,
R FH VY TR s o 5 T S VA R SO, Ik
JE o FERCINE R AT B Ba® 5 S0,7 T A
BaSO, ULHE, 1§ F EDTA % i s i3 ) Ba® i i
WHUTTE G Ba® &, #5375 20N S0, 1Y
W,

FL, e S0 B < AN [ A 5 ik ) ) ) 4 2R A T
AR E M I 54 MPS1S — 01 ALHL G384 ( i
AR FATRCUE , SR 5 0 A AR A A
B3 R AR P A N B A A5 R

Raman 7347 : R H Invia RO B O FE 20 %
A (Fe [ Renishaw 23 5] XREFH ™AL G #1720 B, B0
Pk 532 nm, G iEFIHETE L 100 ~4 000 em ™, Y6 i 4
BER2 em™'

XPS J3 7 FIHT AL BE & 5 Y K ~ Alpha %1 X S 2%
YL T 1% 4 ( 9% E Thermo Fisher Scientific 2y &) ) Xt
WEEHAFE Al AT XPS 238, UK IR BE S 1 436.8 eV,
SAHTTE AR 400 m®, 4R E 0.1 eV, B2 F 3 x 107°
mbar, }f% ] Cls 284.6 eV #47FR5E

SEM 4341 : I SSX — 550 U474 v i ( H A i
A SRR AR B SR, IF 455 EDS fEI% X7 Hr
HEEEAFE il R TH T 2R Fh 2 SRR & 1, I v o 15
kV, it RA% 3 3 000.5 000 F1 6 000 45,

2 ZFREITR

2.1 FULIEMR R ER pH B FRBRAR B F IR
JE£ B Wi
T AN TR SRV i I B) AL 3K pHL {EL A3 R AR
BT A L, X A pH (R B BT WP R
FRAR B - WR BEWEAT 1A, 25 RN &) 3 FE 4 B o

4.1+
40

39

\-\_\ /

35F

pH value

——— |
]
1

L]
0.0 0.5 1.0 15 2.0 2:5 3.0
Oxidation-dissolution time /h
3 AL RS RIS 3 pH {E Y520

Fig. 3 Effect of oxidation — dissolution time on pH value




%61 HITE SE , 55 I 1B AR HOR AR A 1 AL I AR R I - 97 -
T " 2.2 FALBMEE R B SR
Lé‘o 50 - -/ ) B
£ / o T AR R 0 T 674 e R 1 S X
g . OIS 3 FE W L R AT TR, 25 2R A &
£ 5 Fi7R o
% 20 +
% 10 6
OF = 5 -—" = 1]
I
Oxidation-dissolution time /h iy _/
4 S AR AR ST TR X VT H A R AT 25— R 114 52 T L
Fig. 4 Effect of oxidation — dissolution time on sulfite concentration E .
LAYV 3 RIS 4 TN, 5 R SRV A 1 R S
WAL, TEAAALTE R 0.5 h INEEHA™ 0 2 1Y pH (B I8/ of
T 0. 64, IS 37 19 SO,> W BE K B T B A f o5 10 15 20 25 a0

B 56.8 mg/L, Xt T 700 5 6™ AL il i i b O
FETH A AL 4 MoO, 57K S Bl H |, T 41
B FE T B3 25 T SR Ak g A i SO, Al HSO,
WA B A5 3% pH (R TR R [ T 3
HSO,” Mk B G E TE. 2 4 Ak I A N 1)K F1.0 h
I, 573K pH S 38 K, i Wb SO, W A
FF-Ra. 1AL N 2.0 h iF, 673 (4 pH {E 3%
K& 3.73, 5% 2 i F bl 5 W AH 0 A AL FE BE (A 3G K,
B T O 5H 85 7 23 R — R A R AL Tk 2 4
AW SR i 1R A2 i HMoO, ™ Jf 1 FE ¥
R HT L REWK pH (EI R, EE 9K pH (Hik 5]

Oxidation dissolution time /h

5 SR ALIA I ) XA IR HL S R RS
Fig. 5 Effect of oxidation — dissolution time on the conductivity
of solution

F LS AR Bt S P v A B T O 3880, 5 TR
PARAMAEZ W, H HAE R AL R R T 2.0 h
Ja IR RO 0.51 S/m HIEA AR, XJjeh T
W 5 APV ik T T 1% 48 o, AR 4 T 4 A 7 38 W
R LI A P R W R IR A
HMoO, = SO,”” 1 HSO, =, fifi 15 ¥ Vi (¥ 1 7 2 H 1
T A T B R PR S SR R o T 2 2 A 34 A 1 (]
R F2. OhJa , MESHA™ 3 1 S A0 7 M) 14 98 ik S ) i

(a) Oh 3 (1) 0.5h (€)1.0h
.
> 108.12
406.6. "
2 408.61
2 Al 3 € 38261
= l = 38101 =
z | z ~ :
g 82.61 ] 5}
5 | 5 £
E A l - |
!‘} 28469 286,30 ‘
i > J N |
Voo 110N _
s s . i I s L s s
00 100 600 200 1000 1200 200 100 600 800 1000 200 400 600 800 1000
Raman shift /em™ Raman shift /cm™! Raman shift fem™
l (d)2.0h (€)3.0h
| )
406,62
o] 38110 g
B A Z
] -]
i | =
51,6 |
. ‘ |
. L
00 400 00 B 1000 00 100 600 &0 1000

Raman shift /em!

B 6 MW FE 5 Raman i

Fig. 6 Raman spectra of molybdenite samples



© 98- BRI S5 A

2020 4

ST (AR B B TR H SRR AN TR
IR

2.3 MEFHPHMA R Raman JiE 417

W T A T RS B AL R 3 T A
LR AT BORE SSIETT T RSB S 47 , 45 L e
6 i

Fh ST 6 TR, 7 o ALV MR R Ok 3
382 cm ™ 1406 e~ B A P T 5 HOARAE R
SRR MoS, {1 EL ¥R ah WA A, fR S > Horp
E} 55 TR 5 T 7 P AR 80 T A, RS TR
ST 2 000 19 S5 TR B0 U U 4
W% ] B A G 0 A T — 2 A A L B 42284 69

em BT HVBE T ECH A9 MoO, PURRIENE 5 SR Th i R
0.5 h AL, WERHA AL A 1.0 h B RE & b MoO, /Y
AR SRR T 0. 44 A1 0 i, B IRAE T HE SR 1) 4
7= MoO, 55 ¥ W b 19 H™ [ it — P 56 fb
HMoO, ™ e LA 1]/ T 1.0 h i, W5 6™ 2K 1
Bt 2 1 9 SR A K R B 5 AR A 05 g 9 T 1o i A%
AR BE T A B, M AE A AL A I E) KT 1.0 h ),
WEAHB™ 3 1T 9 S AL ) MoO, 1K fift 5 UL e 5 ik 0
) P T7 ) i ¥, BB T2 B

2.3 JESEWFEMEY XPS 447

Oh T PR SR A AR IR I R AR 3R T T R A
LA AR R, WS AT RE A 2EAT T XPS A

I
Intensity/au
2 E
S E

(b)0.5h ©Loh

1406 0 200 400 600 800 1000 1200 1400 o 200 400
Binding energy /6V'

(@)20h
Mol3g)

B 7 SRR XPS %
Fig. 7 XPS spectra of molybdenite samples

SRR T P o

Hy PR 7 AT SR P R S B R Y e T
A B AR SF TR, R RO R e 2 P s
Yy o 55 R SRR i BB BH A R A B, 2R SR A TR R

F1 Mo(3d,,) W HIEE K3 A
Table 1 The valence bond morphology and distribution of Mo(3d

3/2)
Peak area Area ratio/ %
Samples
Mo - S(3d,,,) Mo-0 (3d,,) Mo-S(3d;,) Mo-0 (3d,,)
a 13 115.53 - 100. 00 -
b 5238.73 5275.78 49.82 50.18
c 5022.94 4862.13 50.81 49.19
d 4 822.56 6312.97 43.31 56.69
e 3969.90 5007.59 44.22 55.78

600 800 1000 1200 1400
Binding energy /eV

Mo(3dgy)

) 600 800 1000 1200 1400
Binding energy /eV'

0.5 h J5 AHEEHE R 18 Mo(3d,,) Mo(3d,,) Fl O(1s)
(L 45 A e 4 B3N T 0. 06 eV .0.07 eV F10. 78
eV, S(2p,,) I FZEGRENI/N T 0.1 eV, BiHH £
I R ALV A B R EE T S T A H SRR G R I L 2R A
BERA T AR, RVVERRD RIE e R R AR TR 2E R b .
Rt — T AR R AHN A S 27 TR
WEEH S HEH B 455 BB T T 3 Wb 3, 45 51 53
mE 8 Mk 1 i,

FH &1 8 RN, MEER A A AL A o i AR i o Mo A
FEALEE Mo — S 5 FI Mo — O # P FP 4RI, 3+ H Mo - S
FEFN Mo — O St h A TE Mo (3d,,) . HP 455 RN
229.0 €V .232. 0 eV 435X i T Mo — S it Mo
(3ds,,) F1 Mo (3d,,,) MZ5 G5 RE, 45 G HEN 234.0 eV
WX F Mo — O ftrf Mo (3d,,) 454 EE . 454
F VBRI, AR A IR 1.0 hoBsF 45 5 H Mo —
O BRI AR & 4 L S AL S B )24 0.5 h B s> T



F6 M

MU 52, 45 PRI A PR B SR A T e ©99 -

0. 9917 73, X S F T8 ot 7 A 7 3 T ) AL
Y5 ih BT SO0 S ECRTE Mo — O B A AR X 5 i
BB/ TSR W) A T AR 45 Mo — S BlEE L3t (9 A
X A A, 2 A AU A I ROR F2.0 b

Mo — O BEAGHIR & A LREF AL, S5 AR 3R
PSR U KA S 23 A T RS R TR A TR B R S Al
SN 2 5 4 3 H AR A7 i S SR B T s A5

Binding energy /eV

(a)0.5 h (b)1.0h
/N
A ""_\f\ =3
3 / \ :
(] \ 51
& N 5
= \‘ é
z / \ £
2 =1
= / Mo-§ \ /Moo \\
= - N \
/ D, » e\
/ i, &
/g : W\
: N\
L " L . 1 | 1 I
228 230 232 234 228 230 232 234

Binding energy /eV

(©)2.0h

Intensity /au

4

Intensity /a.u.

2&8 330 zilu?. 23|4
Binding energy /eV

8 NIRRT R A it 2 1 BH T 2R A AL 5 [

Binding energy /eV
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Table 2 Relative content of elements at different fracture plane of

molybdenite
Content/ %
Samples Fracture plane
Mo S 0
a Polar surface 70.95 29.05 -
Non — polar surface - 100. 00 -
b Polar surface 67.77 24.92 7.31
Non — polar surface - 95.11 4.89
¢ Polar surface 68.47 25.06 6.47
Non — polar surface - 95.72 4.28
d Polar surface 67.96 25.02 6.02
Non - polar surface - 95.70 4.30
e Polar surface 67.49 25.07 7.44
Non - polar surface - 95. 68 4.32
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Oxidation - dissolution Characteristics of Molybdenite During the Flotation
Process

XUN Jingwen, WANG Yubin, MAXiaoxiao, WANG Yan, LI Shuqin

Xi’ an University of Architecture and Technology, School of Resources Engineering, Xi’ an 710055, Shaanxi, China

Abstract; In order to reveal the oxidation — dissolution mechanism of molybdenite in the flotation process, the products
were characterized by means of XPS, SEM, EDS and Raman spectroscopy, and the solution properties was detected
through conductivity, pH value and ion concentration. The results show that there are different oxidation ability of molyb-
denum and sulfur between the polar surface and the non — polar surface of molybdenite, and the sulfur is more easily oxi-
dized. The solubility of oxidation products of different elements on the polar surface of molybdenite are also various, and
the oxidation product of sulfur on the polar surface is easier to dissolve. During the oxidation — dissolution process of mo-
lybdenite, the pH value of the solution decreases firstly and then increases, and the solution conductivity the remains un-

', The oxidation products of the sulfur on the polar surface of molybdenite are fully

changed after reaching 0.51 S - m
dissolved when the oxidation — dissolution time is 0.5 h, which causes the concentration of SO,>” in the solution reaches
56.8 mg/L and the relative content of sulfur on the polar surface reaches a minimum of 24.92% . In view of the fact that
the conductivity of the solution remains basically unchanged and the relative content of Mo — O bond almost unchanged
when the oxidation — dissolution time is greater than 2.0 h, the oxidation products of the molybdenum on the polar surface
of the molybdenite attain solution equilibrium. The research can provide a theoretical basis for realizing the control of mo-
lybdenite hydration capacity in the flotation process, and it also has certain reference significance for improving the separa-
tion efficiency of molybdenite.
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