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Experimental Study of Wulfenite Alkaline Heap Leaching and
Recovery of Molybdenum Ion Exchange
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(1.School of Nuclear Resources Engineering, University of South China,Hengyang, Hunan 421001, China;
2.School of Mathematics and Physics, University of South China, Hengyang, Hunan 421001, China)

Abstract; In order to optimize the leaching conditions , the effect of three different kinds of
alkali and different ore particle sizes on wulfenite leaching were investigated. The results
showed that, the leaching rate of molybdenum reached 72.5% at the ore particle size of
=3 mm by using sodium sulfide as leaching agent in the process of 36 days column leac-
hing.The experiments for ion exchange recovery of molybdenum were conducted.The results
showed that, the adsorption rate of molybdenum reached 98.6% by using 201X7 anion ex-
change resin.The molybdenum concentration of enriched solution reached 5.42 ¢/I. with
desorption of 4 mol/L NH,C1+2 mol/L NH,-H,0.Finally, the seven ammonium molybdate
products was gained by the crystallization and evaporation at 345 ~ 355K and at the free
ammonia concentration of 4~6 g/L.The products have reached GB/T3460—2007MSA -2
standard of manufacturing molybdenum materials.
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BRI —FER TR AT (MoS, ) & 3
BRAPIRAS  HUORH 548 4 L Bk BE TR
HAERKAEAYT, BT MHT P AE 20 £
i, Forb it A KOO Home A Tl A0 B A 2 0 4H
" (MoS, ) , HRJEEHBR E5 8 ( CaMoO, ) HH R kA~
(Fe,0, - 3Mo0, - 7H,0) FEHER 45 ( PbMoO, )
G B Tk M e =, Hor i i), 29F
99% I EH IR BRI AR, OF S AR & 1
90% LA I HH R 55 5 FEH R R ™ Je ME AR ™ 2 ad &
AR A ALY, EATEAE S A A A 1 3R
T2, TR A8 = T IR 0 S8 Akt SH R AT
W X4 AR (PbMoO, ) , & Mo £)°4 26.1%, 1F.
T, B 6.5~7.0 g/em®, W [CHE JE Hy 2.75 ~
3.00, MK B A B BIRGLL, ANl
s IR GRS A, PR R E IR . =
RO ETEAYINE: - Yiifiw IES VRS R ey
R IR B A B, (H X Jg v /IN B AR R RS AN

R R YR VBV R FIEH AT IR
AT, T 53 24 19 7 H A B 50 Bohemia 1)
Pri-bram JEI& &Y Oudida 253 A0 240
A PR B A ORI —.

T 2 e HK SO e AE T A R, R
FEIE JE AR TR PR A B I B IR TR S
RUZRT 7R B R — 3, W R 18 i Aty
5 A B BT 4 A0 =B W R AT R T B
B 5 AR AR SRR AR B R R 4
SEXI AL 0.20% 87 11122 A A KAL), Yé 1
AR 0.294%.

DRI SRR
L1 HFamBRERETELESN
ARYRHURE R S AE I B AT, 29 100 kg

O L Z U R E o W3R 1 T A 23 A W
2.

R1 REHERBTESTENLESN

Tabel 1 Multi element chemical analysis of lead molybdate from Huayuan (%)

Iy Mo Pb Au Ag As

Tfe Ca0 MO  SiO, Sh P Al 0,

o 0.64

1.32 0.16 g/t2.57 g/t 0.65 0.021

1.06 2.76 097 78770 0.62 0.11 7.02

R2 EYENMES N

Tabel 2 Phase analysis of molybdenum in

molybdenum ore (%)
(IR E N A g
FHAE 0.06 9.38
AT 0.03 4.69
EHER Y 0.51 79.69
AR ES 0.04 6.25
it 0.64 100

MK 2 B IR 3 A DL A A A
A P A RHAR .
1.2 R RHARREMZ KR

FHIR BT AT 50 A BRI MBS , BRI 15 HH R
FER 222, MiBkiE 2% oA (B A 2 dnt )
A DIIEEME T, B8R 0] RE S I — s AR IR
0 2 T RSN BRI EN | SR AL A =i
e 2 2 ).
1.2.1 3= R A i

MRS AR A o 32 2R 50 AR AL B Bk TR
A E A = ARk T R T IR R, ¥
oA AR, R 2 B S, R N ~0.074 mm

69.7% iR 51 i 28 2 ~ 6 I AGRH R 5 B I 1
B2 ), %3 600 r/min, W E H L/S=4/1, F &,
Pt 24 b, A3 S VR AR R FE

B EHH 7 0.64% , = 25 °C ,1L/S=4 I,
BRIRENDE TR UL 35 3, S A bR 3k 4,
WAL TR 3R 5.

*3 mEBREHESHKRER
Tabel 3 Test results of agitation leaching of sodium carbonate

WA R R RRERE iR R
Fﬁﬁ/g R /% /(mg.L“) HR/9 B/ %

1.42 20 0.35 73.1 45.31 45.68
284 40 0.28 90.4 56.25 56.50
426 6.0 022 104.0 65.62  65.00

*4 SEUMEHESHRBRER
Tabel 4 Test result of agitation leaching of sodium hydroxide

A dE BRSO WREHRE iR iR
MiE/e 2 /%  /(mg-L") HFE/% BR/ %

0.98 20 032 80.4 50.00  50.25
1.96 4.0 0.26 95.5 59.38  59.69
294 6.0 0.19 113.1 70.31 70.69
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Tabel 5 Test results of sodium sulphide agitation leaching
MA s A OWRERERE IR WOhR
HE/g &% /% /(mg- L") HER/% BE/%

1.05 2.0 030 86.1 53.12  53.38
210 4.0 0.25 97.3 60.94  60.81
3.15 6.0 0.17 118.0 73.44  73.35

DA B8 ol LA Y B A A 3 S ASOR B
U SR AR Z B TR BB B 25 A% | 1
PR B A OC R 2R E | B A A2 A R 4 A
B 1 R0 AP R B AR A S AR Y g i 1R R R
R — B e AR IZ AR A 1 T AT A O
B AR
1.2.2 B AR BE XTI H A R R

W AR FE RN A IR R s (HT AR
JEE R AL 23 A ] RE 1S WA HE B B il MEAN AT, (AR
Az I ITCIE AT, [RIR, An SR B AR R i T 3k
B A IE R ARG PRI DR I, 8 2 A 3 1 M =L
FE SRR E Y.

B0 A (F KR E 2 150 mm) 24 40 40 %
JAE 2 -5 mm, -4 mm, -3 mm 558 2.0 kg #E17
WY, R AT W3- 6~ 3 8.

R6 -Smm I ANESHT

Tabel 6 -5 mm ore size analysis

BEEE/mm  HR/kg HAR/% B AL/ %
-0.075 I F 0.446 22.30 0.697

+0.075~-0.150  0.401 20.05 0.642

+0.150~-0.500  0.561 28.05 0.597
+0.5~-5.0 0.592 29.6 0.543

X7 -4mm T ARNESHR

Tabel 7 —4 mm ore size analysis

BEERE/mm  ER/kg HAR/% B AL %
-0.075 I F 0.466 23.30 0.703
+0.075~-0.150  0.412 20.08 0.651
+0.15~-0.5 0.567 28.35 0.573
+0.5~-4 0.555 27.75 0.520

MR 6~3 8 NI LLE AR E T 510 £,
BRI R B B0 it S B R ELAS 3 Ao B ke 3k
F B EM.

1.2.3  frAbghdi s it ah

S TN R b SRR E TR AR IS AL, K
WA BB S YR 100 ¢, 10 o/ L BifbaNL/S=
4 1 3k 600 v/min. TR FHEFE 24 ho e Hik
b SR TR EE TR TR R AR
R WFE (ST T 0.64% , 5 1L/S=4).

R9 BWMHETHFSHARHE
Tabel 9 Leaching rate of agitation leaching at

various sizes

ROAKLEE ahy

BRI Wit

/mm /% BHE/ % /(mg * L") BHE/ %
-5 0.26 59.37 96.1 60.63
-4 0.24 60.37 100.2 62.63
-3 0.21 67.19 108.6 67.88

1.3 Rk

R T BAUMERARLS AR AT T AR,
M R0 LI R RS RN IR b (S T
W H MG S TR, ORETIEUE e Lok
Wi -3 mm, A HE 15.0 kg.2EA @=0.20 m
AHAEJEFRIA S mm BHRE RN 2 mm 224
W0 =L 1.20 m, 7 HEM L E 1,78, B K H
L/S=0.1 WZFRR—H, /W 1.5 LIEE R 10 ¢/L
B AL BRI | SR TR R R R 8 ~ 10 h, 45
W14~ 16 h, KIZEE — KENARMIZIE(E 329 mg/
L, iR 4 s LUHWR BEAS K T 30 mg/L 28 550t
BRECH 36 d. kA G 2R IR 10.

FR10 HEEXREZHRLR
Tabel 10 Summary of important data relating to leaching

X8 -3mmY GREHSH

Tabel 8 —3mm ore size analysis

BETER/mm  ER/kg HAR/% B AL %
-0.075 I F 0.478 23.90 0.712
+0.075~-0.150  0.422 21.20 0.663
+0.15~-0.5 0.587 29.35 0.570
+0.5~-3 0.513 25.65 0.512

MR WRIEE  WRRZT ERA R
/d /(mg - LY /(mg-LY /%  RBERV/L
36 329 <30 0176 593

IKUER AR EE Hiiaan WiR BHE

WeRE/d /(mg- L") BHEE% %% /(kg-t")
2 126.62 72.5 73.6 34

1.4 BFHRRMEEFMHIESE
1.4.1 W RO Y 2 A
W B R BT R AR L 11
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Tabel 11 Composition of main elements in adsorption solution

(mg- L")

o b Si C p
VWL, P . .

As Fe Ca Mg Sh Ni S

(0)
126.6 0.16 0.035 0.098 0.008

0.040 0.056 0.245 0.234 0.034 0.133 0.032

1.4.2 B2 4R

W pH 7E 10~ 12.5 Z 6] iAW P 40 1 5
LA MoO3 F727E, AT L BT FiF A7 3c 44 o, i LA
K FH BB F AR EA 7 20 46, g 56 2 78045 hy 201 %
7 BB T . PG AN 9 B, i 25 B, X B
BT, BT MoO3 RSB & B & v m b, HA
MoO3 ZEMSAE I, U BT 15458 20 mm, S # AT /&
bR 6, RO HE &= 1.2 m, 28 28 3 B Ry
20 m/h, FEWIE ] 3 me/L, 4 76 DHARFUS
BEZEI% , 81 AR FAR i 3k 2 4R AL
1.4.3 AR FIR AR BTG

f#I A 4 mol/L NH,C1+2 mol/L NH, - H,0,

FECRGE 3.5 m/h, THBAIREE R 5.42 o/ L, KIS
FEBORATIARF 3.5 £, 51 1 [HTS% 99.8% , — IR T
AT AR [P

1.5 EHEBENHENERRE

1.5.1  -BHRE R &

WRVE B HEBOIMAZ K IR 343~353 K, Kl
BEHIZE 1 400~ 1 450 kg/m’* | 181828 K g h4k
i, TR B I 4~6 o/ L, 15 3I-L AR R B
1.5.2 =i iE

RAE GB/T3460-2007 5 A C #l % 19 7= 5 £
BHRREL AT A (WL 12).

*®12 #&~R5 GB/T3460-2007MSA-2 tL %

Tabel 12 Comparison of manufactured products with GB/T3460-2007MSA-2 (%)
LR .
MoO .
oo ol Al Bi Ca Cd Cu Fe Mg
il 8 77 i 81.12 0.0004 0.0003  0.0008 0.0004 0.0002  0.000 6 0.000 6
GB/§2§EZM7 >81 <0.0006 <0.0005 <0.0010 <0.0005 <0.0005 <0.0008  <0.0006
SN
Eig%” Ni Na Pb Si Sh Sn Mn K
£ 7= 0.0002 0.0023 0.0004 0.0087 0.0004  0.0003  0.0005 0.015
CB/ vagi(_)fom <0.0005 <0.0030 <0.0005 <0.0010 <0.0005 <0.0005 <0.0006 <0.020

M 12 FHRE =5 R E LR T GB/
T3460—2007MSA-2 5 #E. BI £F & il & 50 44
FRifE.

2 4B

1) B AL EAAE A B i R A M ARG, 12 8K
A A A AR LA

2) WKL EE SR Y DG BHE. HERE ORI HE
RS HB B N UL A N R R
A

3) HER LA RN, AT ] A AT
VAN, 1948 REAE, L 2T B AR, AR 3 T K
1) Z AT

4) BFTES 22 460 44 B 35 L T B i BH PR AR 125 1

FIPE4l 548,201 x 7 B85 - B3 A b 38X Fp
FARI A 5

5) B R IR T A B S R
W T LAE B0 SO R 352 . DR T A RE A1, R
34 kg/t, Ik 3.4%.
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Fig.5 Axial velocity comparison between experiment

and simulation of plastic particle
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