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Comparison of the influence of Ca’** and Mg*" on floatability of molybdenite
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School of Resources Engineering, Xi'an University of Architecture and Technology, Xi'an, Shaanxi 710055, China

Abstract: Ca** and Mg®" are inevitably introduced into the
production backwater when the mineral processing plants
treat wastewater with precipitation agent, both of them would
affect the flotation effect of molybdenite. The different
influence of Ca’" and Mg®>" on the flotation of the
molybdenite was compared and investigated by flotation
experiments of pure minerals, measurements of zeta-
potential, X-ray photoelectron spectroscopy (XPS) and
solution chemistry of Ca>" and Mg*". The results showed that
both Ca? and Mg?" could be adsorbed on the surface of the
molybdenite, which changed the surface zeta-potential of the
inhibited the floatability of the
molybdenite. The inhibition was stronger with the increase

molybdenite and
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of the pH value. Under the alkaline condition, the inhibition of Mg®* on floatability of the molybdenite was stronger

than that of Ca®". And when the pH value was more than 9.0, the inhibition difference between the two ions was

observed. When pH=11.0, the recovery of Mg?" with a concentration of 800 mg/L decreased by about 34 percentage

points compared with that of Ca®* with a concentration of 800 mg/L. Both Ca** and Mg** could combine with MoO4*"

on the “edge” of molybdenite and form precipitation of molybdate salt, which existed on the surface of molybdenite in

the form of chemical adsorption. When pH value was more than 9.15, calcium still existed in the form of Ca?* and

Ca(OH)" and adsorbed on the surface of molybdenite, and the zeta-potential of the molybdenite in slurry containing

Ca”" showed an increasing tendency with the increase of the pH value. While magnesium deposit on the surface of

molybdenite in the form of Mg(OH),, and the zeta-potential of the molybdenite in pulp containing Mg>* decreased

rapidly with the increase of the pH value. This is the main reason for the difference between Ca*" and Mg*" in

molybdenite's floatability inhibition.
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Ca>* #1 Mg? X #Z$R% ALZ M4 A2 0m Xt L

0, ATERT, X B
VU BB A IR TR 2ARE, BRid P92 710055

. EEEY Ry YEIE R, Ca?, Mg IR A THIE XA R T Zeta FLAZAN XPS KL, XTELBITSL 1 Ca?', Mg?
XA AR I 22 5k . G5 R, Ca?', Mg WP T REAHT 3R, SRR R Zeta FLALIFXSRERHT 1O AT
PAAEMEIVER, ELRE pH EHER, SRR B SRAE T M2 DB M AR T Ca?t, H pH>9.0 I, A T4
HEH I ZPE IR, pH=11.0 i, Mgy 800 mg/L HIH 3 -FREAHT™ IR (Bl 3L Ca?*y 800 mg/L FA™ 5 R AR 1 [l fic <
NEEL 34 NI Ca?t, M2 IR ST “A% 7 B MoO#> 45 5 K BARIR EhUTiE , I A 27 I i 8 A7 AE T HEEH T 2 1 5
2 pH>9.15 I, £5475LL Ca?*, Ca(OH) HITEASAFAEFE M T HEAHT 21, H. Ca®" ™ Zeta FEALKE pH K2 ETHES, (HEENILL
Mg(OH) JEASTURR T AR R, H Mg 9% Zeta FUALBE pH 8GR FEAR, X2 PR ES 70 RERR A R A i £ AN D ) 32

FEEA: MARRT, BT, RN MRMEN, EEN
FESES: TDIS2 RAFRIRTS: A

T

WEEEA & — PP R AR ATV R A pos . 3R ETERE
BHA IR 2B 7 v 2 R R (0 7 6 5 F A ) S B o
SR IR KIS Y TR BRARA R AR, FR
[ K 2 A # G AR R IR K o (BB E A A W T
KA, AL AR EERH (Y 5 — Zy e R kR ek
A AR R AR EE G K 2 4 5 A S A R
Rk %, DR, FEAE AR Sl S R it O
MR, TN KSR IR o WO S kA A
fHEIRAF G A& HARRE B4 KB ) KR S BugiE R
W RAMELATIE, TIMAKERA K BeE = A8 ACL,
Fex(SO4)3, FeSO4 SR YT HE MG TR 1E R K7, [tk K
ZIREH) RN KA S B HAFIFERY), 168
KEM Ca?t, Mg?', AP, Fe*', Fe® SN & @ B+ . il
SRR RARKIEIA R, 2B KR, BRI
AR AR R 10,

AT, ] P /T 5 o e Bl K rp 4 5 1 6
e R B e AR 2 i 9T o S B S5B AE 5E R IL
17K Ca? TEMERHAT ROk “ Mg TR A RRIE B, IRAE
“B7 T _EAR BUHBRES UUIE, i T R ORI PR
2T IR BN, TR 1 R R Ik o SR AR 2
T Ca¥ S 4UROEEHI VIR IR, R Ca® 7E4l
LS 3 T PR W P 2 K T RELRE 20, R b o b £
TR A B . 2R BRSO IR Y T Fed, ALY
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PR R ROR I 2, R ES AR s 1 2L
SEADTUE TN F2 e 28 & 8 1 1) T A B AE AR 36
16, AT BOB D R 11 30 B A K A e I8 A0 1k
febr. mEUESEORIFT T Ca¥', Cu?', Fe¥', Pb> X HEEHA"
ALVEPER RS, R IR BE I Ca> {2 R A 1) 2R 1
Zeta AL, TSI AFEMERA M, M Cu?t, Fe¥ fll Pb?*
AR IR TH Zeta FEAL, [R]IF BRI EH (1) AT V%
o

k) RV SRS, 2FIIARZNE T2
Ca* il Mg?. AL, ATAEXTELHFTE T Ca®t, Mg* X4
BHA PR SR B S AR FALER . W 58 AR X REART 1%
B AR R R K A 25RO B A 3R 4 5

2.1 5

SEAG AT FDVERRA B D P B X, G
LR AN BT W 1) T VR B R S 2 mm DU, P
FIBRHEA IR TE, JEHT 45 um FEEAT 0% 2, BUOR 7
AT, —10 pm B RN 0.50%)1E IR FE, H XRD
W B R TC AT A& 1 A1 1 fis. XRD I
LA, RV S M AL 96.3%,
JE YT SRR 1 R

S0 BT PR B WSR2 R i 735 2 Tl
4l PAEAET RN ), ) NaOH(HEAE i 4EBERE 41t
TA FRA F) I HCIGRIE AL TABR A =) ET5H 5 pH H,
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20000 H CaCl(RE: T Bz 4b 237 B A =) Al MgCly([H 24
R + Molybdenite T B 22 R IR A ") K b Ca? A Mg ik,
U DL ERAE AL, SR A R AR K
210000 22 EWFEEFIUHE
E XFGS5-35 BUHEREIF AL 50 b B B & il A
00 . . BRZARD), pH-100 B pH (i ) R H AR B IR
o NN U N A, ZC-04 BT BRE LR bR B AR U
T AR, 101-3 HASK T ERFCL SRS AOL U
10 20 30 40 50 60 70 80 s -
e HIRAT]), Delsa-440SX % Zeta FHEAZ{N(ZEE DL 5w 2 2
7)), K-Alpha B X GG H T RERE I (FRER W7l
K1 T ) XRD K fy e
Fig.1 XRD pattern of molybdenite )e
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Table 1 Multi-element chemical analysis results of molybdenite
Chemical composition Mo S SiO, AlO4 CaO Fe,05 Na,O K,0
Content/wt% 58.03 38.27 3.16 0.13 0.11 0.10 0.17 0.15

2.3 WK

2.3.1 FRIESLEG

FREL 2.0 g WEEHA S04 V) TR, BN 50 mL
ANFERRFERT Ca® 8t Mg? ¥, {4 HCI % EL NaOH
WA K pH EHHERE 3 ming FlSRIIIA 60
mg/L JEHPEFE 3 min, 40 mg/L B 24/@ 4 £ 1 min, Fik
HlE 3 min. XFVEEKFEMEE. BT FREIHEITE
YA, SEIGURFR M 2 Fros.

Single mineral

3 min Ca>", Mg*
3 min pH adjuster
3 min Kerosene

1 min Frother

v v

Foam product Product in cell

2 YRR

Fig.2 Flotation flowsheet of single mineral

2.3.2 Jr#riaiil

Zeta HHALMGC: HX 0.1 g FLFEN-45 um FIMEEHT 5
WIRESL, P BIEYE 6 min, JIA 50 mL ¥REEH 800
mg/L 1] Ca>' 8 Mg> ¥, AW pH B, Wi 1P+t
10 min J5H Zeta FLAACIE B HIAL . BEAN LI S5

&3, BCFME.

XPS K= 1%, 2%, 3L S BONK 2 g HEEEET 43 5
BT 50mL 718K 800 mg/L ) Ca® A 800
mg/L ) Mg et 875 pH=6.0; 4% 5%, 6*FF
a3 NG 2 g REEHA A3 B T 50 mL ZETRAK
800 mg/L f] Ca> 7 7iA1 800 mg/L ] Mg H i It
o, YT pH=11.0. BN SR A1 3 #2345 60 min
JEE. BT, RS XPS K ET AR A .

3 ZREIT®

3.1 FIEIREER

BT A = I 4 K BT Ca?!, Mg? Sk —
HAE 600~1000 mg/L Ju[E N, V7 pH {HAE 6.0~11.0 7&
FEN, 4ral#E A 800 mg/L I Ca®", Mg SR BT/
i, WHFANIE pH EA&ME R Ca®, Mg Xt R4 V5% [H]
WeEerygenm, Z55RaE 3 B,

M 3 A7, T AUKE KA Ca?t, Mg?), pH
1E 2.7~6.9 G, M BIRTVEELE, kR
T 75%; 4 pH>6.9 5, B pH fEHIK, [EIEREE
iKo RUDN Tk 3%, ERVEM YK TEET 7]
VR, ABRVE SR, BE pH AEIS KA 218 PRI

XTF CaZ ¥R FE N 800 mg/L HIH 3¢, FEARH 173k (A]
VR B pH B 3G K AL 34 5 4K S AL, (E[RI
KA P, pH /£ 2.7~6.9 YU, H55 10 5 e
W HIESCR KT 70%, {HAE pH=6.9 K54l Ke~ 5 b
MR I A S AN E 20 2 4 pH>6.9 J5, B pH A
WK, RS FHI ROREEEAT  [B] i R A A BT 1
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21 %

K, % pH=11.1 i, [RIERRAKT R TR 13 NE
oF Ko ULHH Ca> SHMEAHN PRI A MIHIER, Bk 21
N pH EMUK,  Ca By 1 FH bk .

X Mg ikl 800 mg/L W 3%, 7E pH=2.7~6.9
YO Y, BRES TR AR ISR BE pH B R
AL G B K R R ECR AL, TR
pH=6.9 W4 /KH S A REARR 1SRG 6.5 NE 4T
M Y pH>6.9 J5, B pH H9K, BEE T K RN
IR YU R %, 2 pH=9.0 I, 4Ky s
IR TRET 20 ANE 4 A 24 pH>9.0 J5, Bl% pH
WK, MHTESEE TP ERCEZE TR, =
pH=11.1 B, MEEHT I ESCR R AK T S (0 TR T 47
ANE R B Ca2 R B ESCER TR T 34 AN E 7

zi EoyMr, 7€ pH=6.9 A1 9.0 i, Ca?, Mg> X #54H
W AT A P A AR R 4T 5. {E pH<6.9 [RER 1A
HPE 2R, Ca?f, Mg X R B AT AT V7 1 () s i 5/ L
A2 £E pH=6.9~9.0 (KBRS 1F R, Mg SRR Al 17
PERMEIE T A58 T a2, FLBE pH Ei8 K, 254k
WK 24 pH>9.0 Ji, Mg HHEARR BT v 4 ) 1 P
MR T Ca?r, HFH pH {HIMK, ERMEEEHA.
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Fig.3 Effect of pH value on molybdenite flotation

BT IR PEZAE T Ca?, Mg AR ET 417
HFE A2, (BERME SRR T, Mg R i =
RS SRT Ca?"o S5 &A4E PoMEART IR 25 1, 1 —
T T pH=6.0 F1 11.0 B, AEER Ca?, Mg>" %}
TEREA T VERO S, a5 R L 4. BHIERT AL, EEEET
AR 22 [P SR B VAR - Ca?t, Mg W B2 FR 9 I i B«
7E pH=6.0 B}, Ca?', Mg?" ¥R M 100 mg/L 41| 1000
mg/L B}, MR FSCR AR A K. pH=11.0 B, Ca?" ik
% i 100 mg/L #% 1000 mg/L i, FICRFHE 4.5 N E
Iy s Mg IKEE 1 100 mg/L 3% 1000 mg/L i, [m[lk

REAG 16 AN E 5y, HRELE 100 mg/L # % 400 mg/L
B, ESCR TR, BT 12 NE SR WA
WEE Ca?', Mg? X EHA Rl v M 4 110 22 3 1k ]
A, pH=6.0 I, Ca?*, Mg* I4IHI R 2, FEm51%L
/I pH=11.0 I, Mg H4fI/E B S5 T Ca?*, Hik
FERE, A FH ) 22 S kK
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Fig.4 Effect of concentrations of Ca?* and Mg?* on molybdenite
flotation

3.2 YER#ERERYS

3.2.1 Cat, Mg® FRIVE WAL 243 BT
A AR E] Ca?t, M2 R4 800 mg/L
i) 1gC—pH &, &5 R4 5 frw . 11 5 740, 24 pH=12.23
i, Ca> JFUAT A Ca(OH), UITE, 24 pH=9.15 i, Mg
FHUETE R Mg(OH), JLiE, It Mg? % Ca?' 2 1ERHIKIT)
pH TIEEANIIVUIE . TETERUTIE LART, Ca?t, Mg?'
FEUUEEE T AR EE T EER T
2 pH<9.15 B, 45, EE¥LL Ca?', Mg?' fll Ca(OH)",
Mg(OH) F1E, FFMR B TR R A0 v e
pH>9.15 J&, 4545LL Ca2*, Ca(OH) I ASTELE IR T
FERHT 2T , 1746 0 LA Mg(OH), FE A AAAE HUTAR T 40
W R, FEORP R, ORI A
e SHNATRESLIGA R, WS FIREMFER, 76
pH<9.0 HIBE LA, Mg X HEEHH I/ F e T
Ca®*, (HZERMEUN; (HIE pH>9.0 (B ME21F F, Mg?*
SRR B E B SR T Ca?', HZERMRE.

3.2.2 Ca2", Mg? X WEAH A ZR 1 FE P (1) 520

T AL Ca?t, Mg X HERH B 3 THT HL M 1 A [F) 52
W, S3RIEFFE T Ca, Mg ik N 800 mg/L 45 1E T,
WEEHN 3R TH Zeta HAALRE pH (A ILIE S, S5 R 6
Fior. HERTAL, VAR R Zeta HAIRZONTME, H
B pH {38 K, FEAHT KM Zeta HAZFFMK; Ca?*, Mg
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0 0 2+
| (@ Ca’* solution | (b) Mg”" solution
CaZ Ca(OH),(s) Me(OH), (5)
O
=

IgC

MgA(OH)2 (an)

K5 Ca, MgZ IlA 4153 1gC—pH K
Fig.5 1gC-pH diagrams of the components of Ca*", Mg?* solution

W Zeta ALY TLKE . ST Ca W3, 4
pH=2.9~9.0 i, MEEHH K TH Zeta HLAIBE pH 3 KARLA
Ks 2 pH=9.0~12.0 B}, MEHH K IH Zeta FEAIBE pH H
BOKE BTiads, R DL FEAAE, S
2 R P B BE pH (3G KGR, 5 Ca? it =5
PR —8. AT Mg %%, 4 pH=2.9~9.0 i}, #E4H
W3 Zeta AP pH B3 KB A T, R IR DL
B, HAEMEEEN R0 M 2 pH E 3G KT 5
Ks 2 pH=9.0~12.0 B}, MEHH" Zeta HLA7BE pH 3 IR
MPEAC, RN AR FAALE, L
Mg(OH), JEASAAAEFF IR TR R 1M, 5 M2 AL
o R —E

Zeta potential/mV

-20 - —=— Without Ca>", Mg*"
—e— With 800 mg/L Ca**
25 —a— With 800 mg/L Mg?*

230 . I . I . I . I . I
2 4 6 8 10 12

pH

K6 AR DRI Zeta AL

Fig.6 Zeta potentials of molybdenite under different conditions

3.2.3 Ca?*, Mg? {EEAH I R THI I P T bE A6

N T XFEEF T Ca?t, Mg? 7 W AR B 3 THI 1) W B 4
PE, XTI Ca2', Mg? il 5 REART R 24T 1 XPS £
W, 0K 7 fros, JE5 XPS EREHHAT T 4T,
RBEFER R B TCRMA S EM B TA AR, 4
RIWFE 2 M3,

Ols Ca2p Cls
Mgl M
gls ‘ \ * o 03d

W

1200 1000 800 600 400 200 0

Intensity/a.u.

Binding energy/eV

K7 AT XPS K
Fig.7 XPS spectra of molybdenite

HE 7 A7 %0, MR RIHAEAE Mo, S, C, O 50 %,
C LR R MBI R AT NI, O JCER R MHN 1E
BEEMK P AT 5 Ca¥EM G, 7 pH=6.0 Al
11.0 i, AT RS Ca?fEH, MEAHT K% o R IE(E
A, HARHIB RN Ca UK, Uil
WEEHR RIS 0 3 S B AR VN, D& Ca> T
MEFHAT K. 5 Mg>ERG, 7€ pH=6.0 I}, FHELT K
5 Mg EMH, MEHN R & o RmIEEB AT, HA
LR Mg JeER I, SRR ET RS o= &
BBV, AUEDE M2 TR T R, (2
pH=11.0 B, HET ARG Mg?1EMH, ML R Mo M
S JUE MIUEAE SR E W I8 TS, O Jum i) B as, [
BT B Mg I, 2553 SE T rT A, GRS
WEWH Mg EE L Mg(OH), FESAEAE, I K
H ) Mg(OH), VIR T HEAHAT K 1, S BOMHED A1 52
FRFUAHNE], X 5 iE ks R —8.

FERHA S AR “Th” A B MRk, < MR
PRPEDS), BfasE, Mmoottt BoEk, K G
AR B MoO2 1) S5 A I AL 25 1T B 45 SN XPS A
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21 %

MEERTTH, MoOZ 5 Ca* 8 Mg 45 & 4 %
212 7KV A B P B R 4 BB TR B I P FE MERH T 1 “ A%
02060, N A AR B PV o B HMoO4s =MoO4*
+H A1, B8 pH EH K, MoO2 ¥R EEHK, IRk H™
R AE 2 FHIR ERUTIE, W R AT (1] v
PEo [FIEF, 4 pH>9.15 J&, HT Mg TR il 1t i
Mg(OH), JLHE, 8 i 3% b 1 77 Q0 B AE REEH A 1
“B7 b, R ATEEVE R E RAC. LA, R
PESAE T, TE A Mg(OH), UIE fa MEAR A R 12k [l e 26 5
EEAC, AT Ca?t, Mg X RN AT I 1 R BE K

2 2 ol%n, %4 pH=6.0 i, 5 Ca*ERH)E, M
TARE Ca>fEH, MHT K O M S JTE AN & &
B, Mo FEMK, Mo LRI T 0.82 MED AL, S
TERIEI T 0.06 MES A S Mg2HER G, T
A5 Mg EH, #MHY R O, S Ju& & &GN, Mo Jt
SR, Mo SRR T 1.07 NET A, S LRI
Iy 024 AR, BEHILE pH=6.0 I, PRl 5 X
R LR S B ARE, BMHERARL, 4
pH=11.0 i}, 5 Ca®EHE, M TARE Ca>fEH, #
BHI 3R O SR IS =N, Mo Al S JLHR & =K,

Mo JCHRIFIL T 1.45 M E . STTERFK T 3.55 M
SR TS M2 ERGE, MRT RS Mg EH, #4H
W EI O JTRSEWI, Mo Ml S TTREEMRIK, Mo
TCRMIE T 523 AN E R, STUERMBKT 2327 ME S
Mo UtH] pH=11.0 I, PIAPES X A Loz & &
DRCIR B, H Mg RIS B s T Ca?t, (ALt
FIES M R o R S BN m ZE R R E, 5T
R R A o T a5 R — 3
HHZ 3 WAL, 24 pH=6.0 K, 5 Ca?"8l Mg {EH /5,
Mo 1 S JEEMISE A REA LRI, 38 pH=6.0 i i Ff
BN AN ZEA K. 24 pH=11.0 i}, 5 Ca*{EH
&, M T RS Ca* fEH, Mo TC RIS & s> 7 0.14
eV, STLERMGAREIBA T 0.15eV; 5 Mg2HEH G,
HET RS Mg™EH, Mo TR/ T 0.44
eV, 1M S LERML AR T 035 eV, Mo M S JiE
(4G e R AR AR, U8 pH=11.0 B P Fl 5§ T 7E 04
HY R RIS, B TRk a5 EE
T 1) MoOs> [ N ARIR 35, DMt Ca? Fil Mg 7E#E4H
W R BIAAAE— 58 BRI ER

x2 BEVERERTEMNBIZE

Table 2 The relative content of atoms on molybdenite surface

Ca?" concentration/ Mg?* concentration/

Relative content/%

Number pH
(mg/L) (mg/L) Mo (6] S C Ca Mg
1* 6.0 0 0 14.70 8.90 32.08 44.32 - -
2 6.0 800 0 13.88 9.73 32.14 44.21 0.05 -
3# 6.0 0 800 13.63 9.61 32.32 44.43 - 0.02
4% 11.0 0 0 9.32 9.42 39.10 42.16 - -
5* 11.0 800 0 7.87 11.73 35.55 44.72 0.13 -
[ 11.0 0 800 4.09 30.13 15.83 44.45 — 5.50
R3 IFETREATREETEAR
Table 3  Electron binding energy of element on the surface of molybdenite surface
Ca®* concentration/ Mg?* concentration/ Electron binding energy/eV
Number pH
(mg/L) (mg/L) Mo S Ca Mg

1# 6.0 0 0 229.89 162.71 - -

2# 6.0 800 0 229.91 162.75 350.37 -

3% 6.0 0 800 229.90 162.73 - 1302.99

4% 11.0 0 0 229.94 162.75 - -

5% 11.0 800 0 229.80 162.60 350.49 -

6" 11.0 0 800 229.50 162.40 - 1303.72
I 1R S

4 5 ‘VE

SIS B DT RA, Ca, M IO AL
SV SRR T Zeta PR XPS Kol %4 e
WESL T Ca¥, M XHREE TV RERG 0 (022 S, 1931

(1) FERRPEZAET, Ca®', Mg X REAHE I L R R
FAEIHIER, (EHRmECN, PR 7 B R A
FEARR o ERIIESAF T, Ca?*, Mg W EARAT V7348 (¥ 41 il
TEFYIBE pH KT K, 24 pH<9.0 I, Mg i {f:
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Tt A% - Ca" Al M2 X HERHE ] ¥4k A2 M 0 EE 159

FFFEG IR T Ca®*; 24 pH>9.0 J5, Mg Hmif/E i &
5T Ca?t; & pH=11.0 i}, 800 mg/L ] Mg>' " 3¢ Fh#F
B RIS 800 mg/L (1) Ca 2 REAHA™ 1) [mIUAC
RRPEL) 34 NE I

(2) Ca", Mg ¥k & Ny 800 mg/L HIEAL 154
TR, 24 pH<9.15 i, 45, B:LL Ca2', Mg> Ml Ca(OH)",
Mg(OH)* ¥ A7 1E H: IR B 72 BEAT 2 THT b1 w12k 5
2 pH>9.15 Jii, £54/5LA Ca?t, Ca(OH)" I FE S A7 18 H I B
FREARZE T, (HBE N L Mg(OH), JE A AFAE H U T
YR, FHORMERE R, HEFET R HIE R
Hof; Y pH=12.23 B, Ca? A BT Ca(OH), YLE -
AL, FEBRME 2R, M2 SHREAR A (1 400 il 4 F B S o
T Ca?", HpHEK, ZRMHHEE.

(3) Ca*', Mg> S 2= i W FHAT R THT Zeta FAATIE K. 4
pH<9.0 i, Ca>fil Mg X RE4HH R 1H Zeta HLATFZMT%E
/N, B BAGET Ca2 il M2 7EREAH I SR TR B S 40/ s 24
pH>9.0 J&, CaZ W M Zeta HAIFE pH B KR ETHE
B, RS DL FAAEAE, HAEMEHD R M
HE0E pH MG KIMHE K H Mg> i K] Zeta HALFE pH
B RGP, R IIBE I AN LS TS A7AE, T2 LA
Mg(OH), FAE I IR T HEFHAT 2 11 o

(4) XPS M KM, Ca?', Mg* e SHEEHN
“B” B MoOs> 45 & T AR B yive, il b5t
Bt TR A AE TEEE A 2R T, AT 0 MR AT 1 P 77
Mo 1H24 pH=9.0~12.0 I, Mg 5 5 i K& Mg(OH),
DU FREARD 1 “R8” b, TGS RT3 i 4
YEH B 5% T Ca?'s

SE R

(1] Zk, S2ER, SIS, & TEREIVR (1] FEH L,
2012, 21(2): 99-103, 107.
Li L, Li X J, Li P. Development status of beneficiation process of
molybdenum ore [J]. China Mining Magazine, 2012, 21(2): 99-103,
107.
[2] sufs, FUEm. SEHBR T X M BUR (1], S E4H L, 2016,
40(5): 11-15.
Wan H, He T S. Properties of molybdenum beneficiation wastewater
and its reuse [J]. China Molybdenum Industry, 2016, 40(5): 11-15.
[3] RIRAE, BRE, M. RN AORRAEHET T T MR
[0]. BEEROET L), 2015, (1): 54-59.
QiuZZ, YangJ Y, Ye X J. Flotation process experimental study of
a low grade disseminated type tungsten-molybdenum [J].
Nonferrous Metals (Mineral Processing Section), 2015, (1): 54-59.
[4] T EESEHT AREREMAR ] 6 a8R0ET #),
2014, (1): 21-25.
Yu X. Study on flotation experiment of a low-grade molybdenum
ore [J]. Nonferrous Metals (Mineral Processing Section), 2014, (1):

[3]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

21-25.

FEEE, BRIE), SRR, 5. IREREAL BB R B K
FIFEFC [J1. B3R, 2007, 16(2): 57-60.

YuanZ T, Zhao L Q, Han Y X, et al. Study on tailing water treatment
of Chaoyang Xinhua molybdenum mine with coagulation [J].
Mining and Metallurgy, 2007, 16(2): 57-60.

LulJ,Ma Y F, Liu Y R, et al. Treatment of hypersaline wastewater
by a combined neutralization—precipitation with ABR-SBR
technique [J]. Desalination, 2011, 277(1/2/3): 321-324.

Yin W Z, Zhang L R, Ding Y Z. Research on potential control
flotation of molybdenite [J]. Advanced Materials Research, 2009,
58: 147-153.

Fat, T, Mo, &5, PHAD TR AL [ KR IR T s S U
FUEHPCR R [J]. 648 TR, 2018, 8(1): 66-70.

Wan H, He T S, Yang J B, et al. Influence of process water from
molybdenum-tungsten flotation on molybdenite floatation for
aliphatic hydrocarbon oil as collectors [J]. Nonferrous Metals, 2018,
8(1): 66-70.

RBOE, IR, XK. S J a7 3R Rk A s e AL
BHFE [J]. ZRACK 254 (B 28R ERR), 2016, 37(7): 1013-1016.
Yuan Z T, Zhang Q D, Liu J T. Influence and mechanism of metal
ions on flotation of molybdenite [J]. Journal of Northeastern
University (Natural Science), 2016, 37(7): 1013-1016.

Zheng X, Franzidis J P, Johnson N W. An evaluation of different
models of water recovery in flotation [J]. Minerals Engineering,
2006, 19(9): 871-882.

Wan H, Yang W, Cao W C, et al. The interaction between Ca® and
molybdenite edges and its effect on molybdenum flotation [J].
Minerals, 2017, 7(8): 141.

T, FTIERS, ZRER, 4. Ca® R LMK SH T 2R 10 W B S v w7
FRER (7). B8R TR, 2019, 9(8): 59-65.

Yuan H, He T S, Li H, et al. Adsorption of Ca*" on the surface of
coarse-fine molybdenum ore and its effect on floatability [J].
Nonferrous Metals, 2019, 9(8): 59-65.

B, AR, ETom, 5 BRE T OB R R T
MR T [J]. A 48 TR, 2018, 8(1): 89-92, 97.

Li H, He T S, Wang Y B, et al. Study on influence of Fe’* on the
surface properties and flotation of the molybdenite [J]. Nonferrous
Metals, 2018, 8(1): 89-92, 97.

ZEEE, MTEEA, BT, 45 MRAH K R XD TR
FISMARLE [J]. SRR TRE2AIR, 2018, 18(3): 595-599.

Li H, He T S, Jin J P, et al. Influence mechanism of AI** from
recycled water of mineral processing on floatability of molybdenite
[J]. The Chinese Journal of Process Engineering, 2018, 18(3): 595—
599.

BWUE, FE . M & 17 7 A H ¥ 0 1 5 AL Al
[0]. PR SR, 2018, (3): 31-36.

Wei Z L, Li Y B. Anisotropy of molybdenite surface and its effects
on flotation mechanism [J]. Conservation and Utilization of Mineral
Resources, 2018, (3): 31-36.

S, JORESE, TRt MR R R S AL R R AIT 5T
[0]. B OEECET FY), 1992, (4): 4-8,41.

LiJY, Shen Y P, Zhang H E. Study on surface characteristics and
floatability of molybdenite [J]. Nonferrous Metals (Mineral
Processing Section), 1992, (4): 4-8, 41.



