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Experimental Study on Molybdenum Extraction from Ammonia Leaching
Residue of Molybdenum Calcine by Oxidative Alkaline Leaching
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Abstract; With ammonia leaching residue from a molybdenum ore in Henan as raw material, a high-temperature
oxidative alkali leaching process was adopted to recover molybdenum therein. With Na,CO, + NaOH + H,0, as a
composite leaching agent at the dosage of 200 L/t, 160 kg/t and 200 kg/t respectively, ammonia leaching residue was
leached at 70 °C, with the solid-to-liquid ratio of 1:5 and agitation speed of 60 r/min, leading to the leaching rate of
molybdenum up to 93.75% and the molybdenum content in the obtained alkali leaching residue reduced to 0.46%.
Mechanism analysis reveals that in the composite leaching agent, H,0, can oxidize low-valent molybdenum ( MoO,,
where 2 < x < 3) and MoS, into soluble MoO,”", and Na,CO, can displace molybdenum from insoluble molybdates,
while NaOH can maintain a high pH of the solution to inhibit the precipitation of molybdic acid. This composite leaching
system can efficiently recover refractory molybdenum from ammonia leaching residue, and also significantly shorten the
ammonia leaching process. The approach provides an economically feasible technical route for the utilization of low-grade
molybdenum resources.
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Table 1~ Chemical composition of ammonia leaching residue %

Mo"  SO; Fe,0; Si0, CaO Al,O; MgO K,0 CuO

6.83 4.79 76.00 9.75 2.06 1.67 4.64 026 0.32
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Fig.1 SEM and EDS images of ammonia leaching residue
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Fig.2 XRD pattern of ammonia leaching residue

1.2 REAHZE

B 10 ¢ FFiR AR SBCA 250 mL #EIR I
iz REGR 6 T 75 e i — 52 Lo A9 A e R A AL B R et
AL RIR B WAE MR 7] BUE 7R A H#EE
JHH RO B 20 $2 1 T 2 18 IR B A i TR K VA iR
Gran VARG B R ] 2 A R
ELASFHUEAIL A SR AT bk CuE DA 0 T 4k 2k
YR BEURHL AR AR
1.3 RIEFRAE

K 1CP-5000 78 i 8% A 45 B9 14 & S iR
(ICP) Fi1 D8 ADVANCE %! X 5426 6% ( XRF) il %
WRETC R AL AL ; R F 2% 7] SUPRA 40 B4 B 1 i %
5% (SEM) il Rigaku ZSX Primus I+ X & 26 A7 54X
(XRD) & & HEPIHH AL

2 LSR5

2.1 RHFIFHEITEER HERZ M

Rt T LR SH S A AR TR TR 1 4R
PRARIE AR, iR AR, T f SRR £ RN 3H S AT
Bk, R R e M I m AU AL, R E
B TR R A8 T HE AU/ N T B R R v B AR 0 D 44k
SRR BN IR ), T S SER IR T pH A, X &R
B AT EAIIR . FEIR R EE 50 °C R I 1 h &
WL 125 FEIRIRG HIE 120 o/min 00T IKTR
PSS (A: NaOH, 160 kg/t; B: Na,CO,, 200 kg/t; C:
Na,CO,;+NaOH, 200 kg/t+160 kg/t; D: NaOH +H,O0,,



142 7R

T i 46 %

160 kg/t + 200 L/t; E: Na,CO, + H,0,, 200 kg/t +
200 L/t;F:Na,CO,+NaOH+H,0,,200 kg/t+160 kg/t+
200 L/t) X412 1 Z A 52, 45 R WL 3, K 3 Al
1, >4 NaOH 5 Na,CO, HUMAE Ry is th 0, 2= i rh
FRIZ R 9 75.65% . 80.02% ; 15 332 H 7 o A
H,0, J& , 2 2B Wi 15 K, Na,CO,+NaOH+H, 0, 1
IRGR I, ZHI2 3R 90.04% , P, 38 B Y
B R 2N F, B Na,CO, (200 kg/t) + NaOH
(160 kg/t) +H,0,(200 L/t) ,

100

90.04

86.78  87.03

R/ %

A B C D E F
=R
3 RHFIFHENRREH R

Fig.3 Effect of different leaching agents on molybdenum

leaching rate
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Fig.4 Effect of solid-to-liquid ratio on molybdenum leaching rate
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Fig.5 Effect of leaching agent dosage on molybdenum

leaching rate
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Fig.6 Effect of leaching temperature on molybdenum leaching rate
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Fig.7 Effect of leaching time on molybdenum leaching rate

2.2.5 FARIRG®E AR ARG

BT INE] 3 b, Hf A RS, PR RE R IR 3 3k B
YR B AR B2, 45 SR DLIA 8. ] 8
T, B R RAIR 5 o B A, Bl ot o B R 2
Th H, MR R T BB 1R IR 5k
60 /min i, §l 3= 5 1 i 2 O 0.46% , H1IR Hi %y
93.75% ., it HIFEIRYR 3 BN 60 r/min,

94 .\.\.’.\. 1.0
92t R .
. —— it 1o S
5 o
nﬂ
ﬁ 90 - &
m !
L3 {06 &
88 =
-/—4
R
861 L L L L 104
60 90 120 150 180

PP 5% ) / (r-min™)
B8 FERIRSIEEIT4HIR H AR # 0

Fig.8 Effect of agitation speed on molybdenum leaching rate
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