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Removing molybdenum from tungstate solution with metal sulfides
HUO Guang-sheng, ZHAO Zhong-wei, LI Hong-gui, SUN Permei, LI Yurr jiao
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Central South University, Changsha 410083, China)

Abstract: The effect of removing molybdenum from tungsten solution by using metal sulfides, such as CuS, CoS, NiS,
PbS, FeS, ZnS and HgS, was studied. After the molybdenum contained in NayWO4 or ( NHy4) WOy solution was sulfur-
ized from MoO3  into MoS}~ by using Na,S or ( NH,),S, the metal sulfide was added into the solution to remove
MoSZ™ . It is shown that CuS, CoS and NiS are very effective for removing Mo from Na,WO, or (NH,) , WO, solution.
Considering the economic and environmental protection factors, CuS is considered as the proper reagent of removing Mo.
The effects of the amount of metal sulfide used, the pH of solution and temperature on removing Mo from tungstate solu-
tion were studied. Under the optimum conditions, the Mo concentration can be reduced from 0.6 ~0.77 g/ L to 0. 007 ~
0.02 g/ L, the efficiency of de-molybdenum is 96. 0% ~ 98. 5%, and the recovery of tungsten reaches 99. 75% in this

process.
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SEE JUBH(NHy) WO, (& W03 200 g/ L,
Mo 0.77 g/ L) HHE T B FA = ER; NayWO0q
W (& WO;3 150 g/L, Mo 0. 6 g/L) H 4> #7 4l
NayW 04 I ECHI T A, (NHa) 2S % S K
JEh 80 g/ L) TS HT 4R, NapS HH(S™ i
HIRIEA 80 g/ L) HITTIE 70 B 46 NapS [ 44 i 11
fl; CuS, CoS, NiS, PbS, FeS, ZnS, HgS yIRFNY A
i .
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HHRE(T, W pH {E K LMI DP5000pH il &,
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WO FIEALAE . B EER K 5 H7EE 24 iR
FE, EBFERIAM T I — & & A 2 Bk A,

Frgk s ERERE 1~ 1.5 h, &5t uE, et
HIEHMR S .
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2.1 M Na, WO, % R4
EEXT FIAR AT RERASAH 2 B HA A, B4 RL CuS
YE I RAEREFEN %, F 228 80850 H & M I B
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2,11 R ER ER ORI
LR HRIZ T FERER o 5,
NEEZETHEELh, SRME 1 Fx.
F 1 CuS HEXTEREHBCR I 0
Table 1 Effect of amount of CuS

on demolybdenum efficiency

Efficiency of
Amount Of lereney o

A(Mo)/ A(Mo)/

CuS( n) (gL 1) o WOs) demolybdenum/
%
1 0. 161 1.2x 103 70.5
2 0.032 2.3x10"* 94.1
3 0. 008 5.9%x107° 98.5
4 0. 007 5.1x10°° 98.7
5 0. 005 3.7x 107 ° 99. 1
6 0. 005 3.7x 107 ° 99. 1

M1 AT, CuS B4 —F i) 85 4H 73 B 1
7, HERAEBR AR AR, YHHARANHRE
) 3~ 4 5, AR Mo F£%2 0.010 g/ L LA
N, BREHAIE 98% LA b, FLBREHVRBE 56 4 AR 3
AR g L B RGR H B R 3G n,  BRAH IR 2 M4
=, EEEINAR RSB,

2.1.2 R pH (BN BREH ORI 50

B FHAL G R pH= 8.0 Z2 47, RILsEH
Ak S5 RN P A% NaOH ¥ A3 pH 43711 21 8.
5,9.0, 9.5 A1 10, R)5FHMARRE 3 {5 CuS
PR THEFE 1 h, DAEREW pH X CuS BREHAT
AR, SR 2 s .

2 W pH M0 R AR B
Table 2 Effect of pH on demolybdenum efficiency

Efficiency of

pH (F: .I\E ?)1/) g(( i\;/g)}; dem oly;denum/
(4

8.0 0. 008 5.9%x107° 98.5

8.5 0.019 1.4x 1074 9.5

9.0 0. 034 2.5x107 4 93.6

9.5 0. 057 4.2x10°4 89.6

10.0 0.081 5.9x10" 4 85.3
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2R RS, CHIE ME pH> 9.5 LU R4E%E D 100 ]
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(VA RS G HG pH A . 3T NayWOu B, —
AL J5 BIVOR pH E M2 35I7E 9.0 LLF . 2 ol
213 R IR ER AR A R : NS
Giagef CuS LR NELG RO 3 fr, RN O 40/ c TS
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Table 3 Effect of temperature on a g ) , ) i

demolybdenum efficiency

Temperature/ P(Mo)/ P(Mo)/ Efficiency of
© (geL™h P(WO3) demolybdenum/ %
15 0.008 5.9% 107 ° 98.5
30 0.011 8.1x10°° 97.9
40 0. 024 1.8x 1074 95.6
50 0.042 3.1x 1074 92.3
60 0.051 3.7x10° 4 90.7
70 0. 063 4.6x10°* 88.5

H# 3 Al L, 2 I SR FEXT BR AR, Mk
VA BE 5 T 40 CH X B EH RUR B 5E B Ok W
DRI, B B I ‘B A0 AN AR L B AT, —
FRAE 2R T B AT SRR L7 (Y BRAH R © i X — B
ZIMRB TR, WEF A AT CaS BRI 4]
B, AT AR T e bl 3R i AN s B g v, e
FHBRHBR MK .

I, T 28 BRAH I 2 S B R E B, X)
BREHE A2 LA AT T 04 . r AT @5 AR, —
FERE IR BR A B Mo b 15% ~ 22%, 1 WOs5
I E—AE 0. 2% ~ 5. 0% . XA M TR 2 1 kg
Mo fX#1 %% 0. 01~ 0. 25 kg WO . W atZd, X+
A Mo)/ A WO3) = 1% HIHSIREh B, BRI
FEESEIRIRCR A 99. 99% ~ 99. 75% , X — 45 BT
HATHIT AR T2 .

B FRSEIR &5 AT WL, LA CuS 1E 2k BREH R,
HEHHEANSEN 3~ 4 50, —RAESETH
PERON 1 h BIRTIRAG AR M BRAEROR, HAEAN TR
A H R AR 2> .
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%F T CoS, NiS, PbS, FeS, ZnS F1 HgS £ JLFf
Al RERIESAH BRI, EEATST T H A E X R
RORHIRE ), FAth 5% 470 X6 i B 280 2R 1) 5% Wiy oA gt o
5, MAAZZERIHE CuS FRAAKIAI SR . 45 R K
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Amount of reagent, n
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Fig. 1 Effect of amount of reagents on
demolybdenum from NayWO4 solution

MR EH %G SRR &, CuS, NiS, CoS F1 PbS 7
Na, WO, AR R A RIFHBRHZCR, 1 FesS,
ZnS Fl HgS MR BRI ZE, AN HMNE . KA
I, CuS, NiS, CoS Fl PbS E.£& T E A H34H 70 5
FlN=E

B2, BRTRRAEHMRUSN, BNEERE &
e M MR R 2 . BAR NS Al CoS BRI HIFRAH
RO, (AR RVER N M 383 = T, T A PbS AE
NSRS B AR NIAF A R L IR

i LTk, XHF M NaaWO, Wik, £ Lk
A RE RS A 4 B, DL CuS A &S A,
HLA AR BB TN A .

2.2 M(NHy) WOy %3 B4

X T AM(NHyg) ,WOs WP EREH, BT HEM
Naa WO, Wl P BREHE A AR L ZER, BIES
% NapW O, W BREHSEI0 45 R Bl b, AR
T AT S BREHBCR KR .

¥ NHy) 2W O, B (NHy) oS HEAT B A0 b 22
Ja, INEEIRA, ESETHERN 1 h, RE
I T IER P A SR, SR WE 2 PR .

LE R, CuS, NiS Fl CoS 7E(NH4) WO, ¥
WA FE A BRI IBRESOR, 1 FeS, ZnS
M HgS 7E(NHa) 2 WO, SR FR o WA EA B R
R, BRI RER 2 F R H K. PbS 1E
(NH4) 2 WO ¥ AR Z 1 B 4H R0 R B A an 78
Na, WO, ¥l R . Rk, A CuS, NiS
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Fig. 2 Effect of amount of reagents on
demolybdenum from (NHy4)2WO4 solution
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