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Table 1 Composition of ammonia leaching residue (mass percent) %
5% Mo Cu Fe Ca Pb Mg Zn Au* Ag* Sio, Al, O,
T 8.94 0.38 28. 65 0.90 0.58 0.57 0.02 32.58 486. 40 25.46 3.72
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Table 2 Chemical phase analysis of

ammonia leaching residue
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Fig.1 XRD analysis of ammonia leaching

residue
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Table 3 Equipment information
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MoO, + Na,CO,=Na,MoO, + CO, T (3)
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Fig.2 Leaching results under different

sodium hydroxide dosages
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Fig.3 Leaching results using sodium carbonate
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Fig.4 Leaching results with different

sodium carbonate dosages
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Fig.5 Leaching results under different

liquid-to-solid ratios

HIPE S ml A0, WS FE 13 28 4 SR R SE
EE TS, 1ERIE L 1 3 2 i, 4132

AR LR I\ 84. 04% B35 91. 6% ; 4K 4 VAL
He  BE AR o 5 B2 A, H
o 2
2.1.5 R

DALY 100 /L TRERH 10 ¢/1.,1/5 =2 12
IR ] 2 Oy T 2, % 5L B8 B2 1
AN, L5 6 T

91.60
]

60 70 80 90 100

6 A[FHELEE T AR AR

Fig.6 Leaching results at different temperatures
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Table 4 Optimized leaching results for silicon reduction

NaOH JH/ BB, 2 RS (g L") RSy % Mo 35}
(g'L7") (gL' HffE/h Mo P Si Al e Mo /%
100 10 2 40. 06 0.18 3.73 1.29 85.58 0.82 91. 60
80 20 2 42.97 0.32 1.37 1.27 85. 63 0.85 91.13
80 20 1 36.07 0.23 0.59 1.96 86. 26 1.36 86. 14
x5 PAridmss R
Table 5 Parallel experimental results
WS (g L) e Y Wi Mo ¥ i
R Res
Mo p As Si Al WE/%  Mo/%  Aw/(g-L™')  Ag/(g-L7h) /%
No. 1 39.67 0.22 0.30 1.29 1.18 85. 66 0.86 38.10 565. 85 91.76
No. 2 40. 12 0.29 0.26 1.36 1.22 85.03 0.88 38.54 571.05 91.63
Sty 39.90 0.26 0.28 1.33 1.20 85.45 0.87 38.32 568. 45 91.70
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Fig.7 Leaching results under different

sodium hydroxide dosages
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Fig.8 Leaching results under different

sodium carbonate dosages
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Fig.9 Leaching results at different temperatures

1P O mIRN, Bt 0 T o, AR R0, 24
S 210 C I, BHIR A i o 97. 01% , At ik
e R 9 210 C
2.2.4 AR

DA BE 210 °C .50 g/L BRIREA \L/S =4 (& H
[B] 1 h Sy SRl 25 0, 2% 5 S0 e X IR A ¥R HH AICR 1
R, S5 R ANIE 10 PR o

HIPE 10 R, BEE S S A 9 m, SRR R e
BT AN 0.5 MPa i, 4115 H R ik
F97. 01% ; 4k 25 5 i 48 15 47 3R 1D A8 A A B I
LA IR AR 0.5 MPa 52410
2.2.5  WRIE R

T R IR A RYAL BRAE TS, LALEE 210 °C |50
/L BRIRHN AUE 0.5 MPa 32 IR E] 1 h Sy 5t 5%
1, 5 50T AR AR X AR AR A B2, 45 28 ]
11 oo

98
97.01 97.08
Q‘Q —
96
=]
=
4.01
94 1 1 1 J
0 0.2 0.4 0.6 0.8
A JE/MPa

B 10 AR E MR HER
Fig.10 Leaching results under different

oxygen pressures
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Fig.11 Leaching results under different

liquid-to-solid ratios
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Table 6 Parallel experimental results
N BB (g- L) IS\ i Mo 32
Mo p As Si Al BR/ % Mo/% Aw/(gt™")  Ag/(gt™h) /%
No. 3 19. 46 0.032 0.15 0.34 0.56 82. 80 0.25 42.83 589. 32 97. 36
No. 4 19. 06 0.015 0.11 0.31 0.59 83.55 0.28 42.58 586. 50 97. 08
S 19. 26 0. 024 0.13 0.33 0.575 83.18 0.27 42.71 587.91 97.22

2% 6 Al TR AL AR I 25 T IR R
T35 97.22% , i %k 83. 18% , i & fHF 2 0. 27%

W Au T B AEF]42. 71 g/t, Ag 1] 545 587.91 o/
L Mo P As Si Al 4351k 19.26 ¢/L 0. 024
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Fig.12 Cost-reducing optimization leaching

results
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Table 7 Parallel experimental results
o BRI (- L") IRy Mo 32t}
(EN e e
Mo p As Si Al BR/ % Mo/% Aw/(gt™")  Ag/(gt™h) /%
No. 5 36. 41 0.08 0.33 1.21 1.32 86. 21 0.61 42.27 553.62 94. 13
No. 6 36. 35 0. 08 0.35 1.34 1.25 85. 81 0.59 38.41 561.31 94. 35
I 36. 38 0. 08 0.34 1.275 1. 285 86. 01 0. 60 40. 34 557. 465 94. 24

N7 ik, 7F 80 &/L NaOH +20 g/L Na,CO, .
W L/S =2 R EE 150 C ANl 4 = A 1 h
M HR I ERATIA R 94. 24% i %64 86.01%
EEEH 0.60% , b Au A 5 A2 3 40.34 g/t, Ag
A B4R 557.465 ¢/t VT Mo P As Si Al 4351
36.38 ¢/1.0.08 ¢/1.0.34 ¢/L1.275 ¢/L..1.285 ¢/L.
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Table 8 Comparison of schemes
e T wn W e
IR AL + SRR L 80 20 2:1 95 0 2 91.70
SRR BRI 0 50 4.1 210 0.5 1 97.22
IR s S A Ao + BRAR B 80 20 2:1 150 0 1 94.24
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Table 9 Leaching cost for one ton of ammonia residue
Ti % 25 B FETE JH Hfy AR
AR 160. 00 kg 3.900. 00 T/t 624. 00 I
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Treatment process of ammonia leaching residue
CHEN Chen'?, WANG Jun’e'?, KUANG Chen'*, DONG Kaiwei'*, XUE Xiang'*, WU Xinglin"*
(1. State Key laboratory of Comprehensive Utilization of Low-Grade Refractory Gold Ores, Xiamen 361101, China;
2. Xiamen Zijin Mining and Technology Co. , Ltd. , Xiamen 361101, China)

Abstract: To optimize the treatment process of secondary ammonia leaching residue from molybdenum smelting and
enhance production efficiency, this study investigated the leaching efficiency and economic benefits of three
treatment schemes for ammonia leaching residue; atmospheric NaOH + Na, CO, leaching, oxygen-pressure Na,CO,
leaching, and low-temperature pressurized NaOH + Na, CO, leaching. The following key conclusions were obtained.
The molybdenum species in the ammonia leaching residue primarily consist of 6. 73% molybdenum oxide, 0. 67%
molybdate, and 0. 36% molybdenum sulfide. Oxygen-pressure leaching significantly shortens the leaching time and
improves molybdenum recovery. Under optimized conditions, the molybdenum leaching efficiencies for the three
schemes were 91. 70% , 97.22% , and 94.21% , with residual molybdenum contents of 0. 89% , 0.265% , and
0.60% , respectively. The oxygen-pressure Na, CO; leaching scheme demonstrated the best performance. Its
optimized parameters include a Na,CO, concentration of 50 g/L, liquid-to-solid ratio (L/S) of 4, temperature of
210 C, oxygen pressure of 0. 5 MPa, and leaching duration of 1 h. Under these conditions, the operating cost for
treating 1 ton of ammonia leaching residue is 1 441 RMB, with a profit of 37 300 RMB, which offsets the higher
initial equipment investment compared to the other two schemes. The oxygen-pressure Na, CO; leaching method
offers advantages such as high molybdenum recovery, low reagent consumption, minimal impurity leaching, and
significant economic benefits, providing a valuable reference for the treatment of molybdenum-containing ammonia
leaching residues.

Key words: molybdenum smelting; ammonia leaching residue; atmospheric NaOH + Na, CO, leaching; low-

temperature pressurized NaOH + Na, CO, leaching; oxygen-pressure Na,CO, leaching



