%54 5 52 1
2025 4F 4 H

HES RS
China Nonferrous Metallurgy

Vol. 54 No.2
Apr. 2025

BIXHER R, TRIK, ER, % ZREAH TEMRI]. P EAGE4,2025,54(2) .75 - 83.
CHEN Chen, WANG Jun’e, KUANG Chen, et al. Treatment process of ammonia leaching residue[ J]. China Nonferrous
Metallurgy, 2025,54(2) .75 -83.

R BRI T 25T

M RV ERMCE ORV,EIAE E OHA X EHR
(1. IR S XEAL BRE 4 R IR 2R & R H I R E S S0 =, fmadt E1] 361101,
2. EHITE S REARARAR, fmd EIT 361101)

[H ZE] ATRAESMRAREAE LY RHEETHE AT ETFELANMS + BKRH
Z BRI AN ARE A E R B + BRERANIR R R R BRI ENRRBIRAZFAE,
BAANTEELR, BB TABEIEN 6.73% ¥R A4 .0.67% #4888 35 0. 36% 49 #ift4a K A
BEZHTAGEZHTE RG22 E R, = A FEAMN I ELHTHEZEESFH91.70% .
97.22% 94.21% &A% 4 0.89% 0. 265% 0. 60% , B JE B B 4hiZ B 7 E 347 Ak oy £ ek
IR AHEBEM S0 o/LORE W L/S =4 B 210 C AJE 0.5 MPa $t 32 et 1 h, b &4, &
1t RIFEBEATRAA 1441 5T, A8 K 3.73 T4, T oA IRANS B Ab A 5 £ e £ KRR 2
B, BEBRBRMZRTELAAEKES ARERY FRERRFZFAETEZFHE A SMER

BE AR T HHE

[ KAt |
R4 i3
(A% S] [ SCRRbRERS ] A

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2025. 02. 008

WTE ARE A2 R TSR IR, A
A5 B R R RE R S L AR A
MRS S AT MU T AR
b A R AR AT I, Hoh 2 889 N A AE 1R 4 Tl b,
FEHFAEREESE"

MR A EE DT 3 A 16
e PR AR R 1 2 L T2 R < S AR R B B - R
iR - = BE IR - Bk Bk 2 - R UL - LT 2
VI =/ VAR R R B SR T 207 0= il
HERTE 5% ~20% , 7 Bk — b BT 1%
PR R A T = AR R R L
B I A A AL PR 7 vk B8 KR pe
JEE IR AR, OKIER b B R | A1k
A BRI — o R A5, B ok =

[ Wk HT 2024-11-12
[ —1EH ] BRR(1995—) , B Wit TR, FEMNER e mE
By BT TAE .,

BE

BB RiRiE,; FEABAM + BBRANZ B KB E R RS + BREBRANIZ B FUEB

1672-6103(2025)02-0075-09

700 ~750 °C., {8 41 52 1 A SR R 40, P28 0 oK IR
AN R R ekt i QKR
s FERER R i 2 R 51 LA MoO, Cl, i IE =0
HRNA W SRR pH (8 DLUH R 19 B X B 7E
L L EUKI TR O R T B AR R, X
A bR Y B R AR EELUAR
YER AR, LR A A sl 20K 45 pH (., R F ik
MR fr iR th, Zor kR b R e HEREER
PN

VT ELAR PR A = e L T2 2 A P b,
IR AL B AR S EZER R R A A AL + TR
R SRR RR R AN I AR TR N R SRR + R
FRENIEH , LI T = A T RsS b T T 2%
e A M R AH T B Al A 38 201 s 1 A 1Y
UE 3



- 76 - T H A E &

BBLTZ

1 g
1.1 ERRAF
JECRE R IR T B O VAR 1R R Al A= 7R ) R

WU (PR e W36 1, &R 7o vh ik a4k
“FUIAE AT W2 2, XRD AT WA 1,

R ARMBME (FHRA )

Table 1 Composition of ammonia leaching residue ( mass percent) %0

A Mo Cu Fe Ca Ph

Mg In Au”® Ag* Sio, AL O,

i 8.94 0.38 28. 65 0.90 0.58

0.57 0.02 32.58 486. 40 25.46 3.72

T TR g/t
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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)
2MoS, +90, + 12NaOH =2Na, MoO, +

4Na,S0, +6H,0 (4)
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Fig.2 Leaching results under different

| 74.16

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

NaOH Flii/ BREREHIIRY, 2 BRI (g17") BT/ % Mo % i
(g'L7")  (g:L7h) WK Mo P Si Al i Mo G
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 Fridmas R
Table 5 Parallel experimental results
) BB/ (g-L7Y) HER S8 %y Mo &2
I

Mo P As Si Al WA/ % Mo/%  Auw/(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
) 39.90 0.26 0.28 1.33 1.20 85.45 0.87 38.32 568. 45 91.70

i B E F 38.32 o/t Ml 568.45 o/t; VTR
Mo P As . Si Al B 843008 39.9 ¢/1..0.26 ¢/L,
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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
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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
BN/ (g-L7") [ o Mo %4
RN E o ]
Mo P As Si Al B/ % Mo/%  Aw/(get™')  Ag/(get™!) /%
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
Yy 19.26 0. 024 0.13 0.33 0.575 83.18 0.27 42.71 587.91 97.22

6 AL FERAL BRI S T, HiR &
3K 97.22% | %y 83.18% , 5 tr4HFE 2 0.27%

i Au T EAEF] 42,71 g/t, Ag 1 B AEF] 587.91 o/
t, W Mo P As Si Al 4354 19. 26 ¢/L.0. 024



2025 44 A% 2 1

Br RS EREAN T 205 - 81 -

g/L.0.13 g/1..0. 33 g/L.0. 575 g/L,
2.2.6  BEWAMEAIAL

7 LB B/ N A 7 A T A A AR
P TETEARE , H e = R 28 i 2 1 T s F R AR
B, I T R A AL 105, 7E 80 ¢/L NaOH
+20 ¢/L Na,CO, VR L L/S =2 A4 5 i1
Lh T RIEM S EERINARE, FEEH
TR EE Ry A SR A 12 FR

FH L 12 A] AL, SR T R S B e AR 24 370 55 1F
(80 g/L NaOH +20 g/L Na,CO,) ,{E 140 ~ 160 C %
P e T 48 v I JE Al 4RI, A TR RS Ty, AHIR
RN MR 150 °C 1) 4RIR HE R 94.21%
ARSE T ey i SR AR AT PRI 3 E Y
R EE N 150 C

1 80 g/LNaOH +20 g/L Na,CO, & Lt 1/S =
2 JRBE 150 °C AN R TEE 1 h S50 NIRRT

o
K

Moz 1 #/%

140 145 150 155 160

B 12 FERALALR R4S
Fig.12 Cost-reducing optimization leaching

results
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Table 7 Parallel experimental results
- B/ (g- L") 8 15y M?Eﬂj
Mo P As Si Al /% Mo/ % Aw/(gt™')  Ag/(gt™!) /%
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
Ty 36.38 0. 08 0.34 1.275 1.285 86. 01 0. 60 40. 34 557. 465 94. 24

W=7 Fizs, 78 80 g/L NaOH +20 g/1 Na,CO, .
W IE H L/S =2 JREE 150 °C A 4E 2 it 1 h
SN F AR AT AR 94. 24% | F Ny 86.01% |
AN 0.60% i Au ] & 4EF 40. 34 ¢/t Ag
AR AR 557. 465 ¢/t W Mo P As . Si Al 435K
36.38 ¢/L.0.08 &/L.0.34 ¢/L.1.275 g/L.1.285 /L.
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Table 8 Comparison of schemes
I (ZEH/) ?gfog (fi?f) e/ ijf/ R
WAL + BRIRENIZ 80 20 2:1 95 0 2 91.70
AUERRIR N 0 50 4.1 210 0.5 1 97.22
MR SRR + BRIR IR 80 20 2:1 150 0 1 94. 24
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Table 9 Leaching cost for one ton of ammonia residue
VS 255 BAERE i Hiffy A
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it 1441 50
TRIREN 40. 00 kg 2700. 00 JT/t 108. 00 J&
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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. , Lid. , 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. Iis
optimized parameters include a Na,CO, concentration of 50 g/1., liquid-to-solid ratio (I./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



