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Abstract: The removal of impurities in molybdenum calcine has become a new challenge for enterprises due to
the cancellation of pickling. Whether the impurity minerals can be converted into soluble ions in the roasting process
is of great significance for the current washing. In this paper, the traditional methods such as laser particle size
analyzer and X-Ray Diffraction(XRD) were used to analyze the particle size, pore size and elements of molybdenum
concentrate. Combined with Mineral Liberation Analyzer(MLA) and Factsage thermodynamic software, the changes
in the occurrence forms of impurity elements during the production of molybdenum calcine were studied, and the
specific path of impurity minerals transforming into soluble ions was explored. The results show that there are
nanoscale pores in both molybdenum concentrate and molybdenum calcine, which will prevent washing and impurity
removal. As the main insoluble impurities,aluminum potassium minerals have a great influence on the production of
high purity molybdenum products, and most of them exist in the form of alkaline minerals with large molecular
weight. In the roasting process of molybdenum concentrate, K-containing minerals such as muscovite and orthoclase
can be partially converted into soluble ions such as K and A", and then removed by washing. Humidification
improves the degree of conversion of orthoclase into soluble ions during roasting and is beneficial to the removal of
impurities during washing.

Key words: molybdenum concentrate; molybdenum calcine; water washing; remove miscellaneous

W7 H #:2023-10-21

EETR :HEARP AN H (52374345) s BETE 4 1 AR B3 5L 4 %8 B30 H (2022 Q-302)

Fund ; Supported by the National Natural Science Foundation of China(52374345) ; Natural Science Foundation of Shaanxi Province(2022JQ-302)
EB B XRA (1988, J5 1l 4, Bz, WF 90 J7 1] i s W AL 2

SIS XA AL = S0, £ L HIR DR D AR b A A A A A AL BT . A 8 TR 2024, 14(3) £ 82-89.

LIU Qihang, YUAN Wennong, WANG Miao, et al. Solubility Conversion Mechanism of Impurities during Calcination of Molybdenum
Calcine[ J]. Nonferrous Metals Engineering,2024,14(3) :82-89.



5% 33

R AT 46 R 0 R B R v 2 TR T VA A AL AL R 83

e 11 5047 B DA R 7 [ B S A Al vk
HREEM. HATEMHT Pk 30 250 A
o TP (BRI SR A 6L 1) 0 0 SR 6T+ 5 22070 D B
PEER (MoS, ) I8 5 4 R E5 | 41 8k A8 45 2% ST A
FR O A i B P R 2 FOT R AR KLSiLAL
CuNa 4, 3 2870 2 23 )™ 5252 000 41 il i ) i ot . 21
TH 2247 FE AR R o 4 ol 249 R T R ok 1) 5 X% S Ak
Kb e B ARRS A AT BR 2% L RE A Ak K BR K. SiLNa 3¢
ZRBC R H IR VLR 2 Mo B4 2K » EL X 3R 45 1 Al
f % H TR VEBR 2 Wi A8 1R o SRR B A 7 b %%
B 2% BT 2R B9 2 205 vk SR /K Y R R 5 B SRS L 3
MITEAM T LBR AR 7. S5 HocR L
TR TR R IRMEFH T oy 3 0B 1k 15 B B 4l
MRS B CE B2 RL A0 S MoS)™ K SRS 0 a0F 47 41
ek e B AR RS 0 (R B o MoOy) . 1 J1 AR Y
DI KB 25 2 5 R K Bk I 1 5 0 A ol i R B
IR B ((NH.O» MoO,) » 1R # 425t 2 28 18 i 4% 3]
A AL AN ZE AR By . (H AR S5 R R T K Uk S 595
e RO ATS LA A e ) 5 L O HLAE IR A v T R
TCHE N B TR B 6 YL L TR B8 7 ot v 118 2% o R B
AN TR B P ep R R T L R BF SRS
Be i T Hh 2k I 0 3R B Ak D K 1R s TR g HL B

Xof B e BH 7 B R R

EBEDHIG T CaFe, Al 55 2% Jii 7 2 X 4K
WG be ok # vh Be 48 IR B R 2 ), I 4 1 IR Fe
RO R 1Y & i Al DL RO 98 0 A R R 1 &
Ay L BRR S0  BE  AR JB  As A G = T [A]
ERIPONZIE RS RTES A IR A E oS e R
AR FIEE KRR 2 f a2 425 . LI V00 —
B AL FH (MoS, ) 11 P G A1 I 7 AR R % B b ik 3
HAi B R T — N MoS, H 43 8 4% 5 18 7 72
(i) I e 5 By 2 SR A T 2R By B A AT . LA
X2 BT IC R W WF 58 2 % T X 5247 5F (XRD) |
FIH L BE-RE 1% X (SEM-EDS) | X i 42 0% WL fiE
% (XPS) 55 A5 58 J7 1 K 4341« A SCEE 5 0 W) i 23 4
#74% (Mineral liberation analyzer, MLA) 7 &R #
Factsage $4 J7 2 X FHRE 07 % 58 S8 Ak i 72 v 44 ot
JCER AR EAE FIAE A 52 0 45 th BAR i A8 AL HL3E

1 K5
L1 RBEMRMNEE

JEURE R B 05 58 B Al SR (4 AR B A 0 0k )i
PR RGO, =2 N MoS, , A3 2 2R 0 0k
MR HARB T i W3 10 BT AR W3 2,

®1 EBYTRAR

Table 1 Element composition of the molybdenum concentrate /%
Element Content Element Content Element Content
(0] 1. 36 Fe 0. 46 Ca 0. 25
Al 0.12 Mo 56. 44 Na 0. 05
S 40. 45 Si 0. 64 Mg 0.02
K 0.12 Cu 0. 04 Pb 0. 05
£2 RBNE

Table 2 Experiment instrument

Equipment name

Specifications/models

High temperature chamber electric furnace
Electronic balance
304 stainless steel sample separation screen

Elector-thermostatic blast oven

SRJX-4-13
QL10200
106,75,48 um
101-2BS
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Fig. 1 Molybdenum production process
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Fig. 2 Particle size distribution in molybdenum concentrate
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Table 3 Pore structure parameters of solid particles before and after roasting of the molybdenum concentrate

Specific surface

Total pore volume/

Mesoporous volume/ Average pore

Sta , . N .
ase area/(m? « g~ 1) (em® « g™ 1) (em® « g™ 1) size/nm
Before roasting 2.95 0.011 60 0.011 30 15. 8
After roasting 1.51 0. 004 81 0. 004 60 12.8
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Fig. 3 Pore size distribution of the molybdenum

concentrate before and after roasting
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Table 4 EDS analysis of main elements in different samples /%
Element Molybdenum concentrate Molybdenum calcine Ammonia leaching slag

O 1. 49 40. 54 41. 49

Al 0.13 0. 14 2.79

S 40. 67 1. 07 0. 86
0.13 0. 15 0. 08

Fe 0. 46 0.48 20. 17
Mo 56. 44 56.91 12. 24
Si 0.68 0.71 22.37

RS5 BITYUSWN(MLA)NEERET TUUEREEER

Table S Mineral phase and content of the molybdenum concentrate determined by MLA /%

Name Chemical formula Mass percentage
Iron Fe 0.02
Rutile TiO 0.01
Calcite CaCO3 0.01
Chlorite Feit Mgi. 5 AlFed 5 Sis AlO1: (OH) 6 0.02
Hematite Fe, O3 0. 04
Kaolinite Al Si; O5 (OH) 4 0. 04
Tllite Ko.s (H30) 0.4 Al1. s Mgo. 3 Fed 1 Sis. 5 010 (OHD 0.02
Fluorite CaF, 0.08
Orthoclase KAISi; Og 0. 04
Chalcopyrite CuFeS; 0. 04
Barium-iron mica Bay. 75 Ko. 25 Fed 55 Mgy 75 Sis Al 7 Fed 5010 S1.5 (OHD o, 5 0. 04
Minium Pb; Oy 0.11
Muscovite KAI3Siz O (OH) 1. sFo. 2 0. 36
Quartz SiOs 0.27
Anhydrite CaS0O, 0.15
Pyrite FeS, 1.23
Molybdenite MoS, 95.57
Unknown mineral 1.95
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(b)Muscovite in molybdenum calcine
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Fig. 5 BSE images of the molybdenum concentrate and the molybdenum calcine
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Table 6 Impurity element content in the molybdenum calcine before and after humidification /%
Element Al K Si Fe Mo Ca
Humidified 0. 09 0.12 1. 09 0. 98 56. 4 0.23
Non-humidified 0. 14 0.15 1.12 1. 04 56. 7 0. 25
R7T FEFHTKEEB MLA S ER
Table 7 MLA analysis results of washed molybdenum calcine under different conditions /%

Mass percentage

Mass percentage

Name Chemical formula (Humidified)  (Non-humidified)
Molybdenum calcine MoO3 86.43 86. 80
Orthoclase KAISi; Og 0.03 0.17
Rutile TiO, 0.01 0.01
Corundum Al, Oy 0.38 0.52
Hematite Fe, O3 0.29 0.48
Ferrotschermakite Ca; MgFe; Al; FeSis Oz, (OH) » 0.01 0.07
Illite Ko.s (HsO) .4 Aly. 3 Mgo. 3 Fed i Siz. 5 O10 (OH) 0.01 0.02
Fluorite CaF, 0.07 0.09
Ferrimolybdite Fed™ (MoO,)s * n(H,0) 0.75 1.11
Anandite Bay. 75 Ko. 25 Fed 55 Mgo. 75 Sis Aly. 7 Fed 5010S1.5 (OH) . 5 0. 44 0. 46
Muscovite KAl;Sis O10 (OH) 1. s Fo. 2 0. 05 0. 10
Quartz Si0; 1.12 1. 67
Molybdenite MoS;, 0.03 0.02
Molybdenum roasted pyrite mixture MoO; , FeS; 1. 81 1.61
Molybdenum baked sand anhydrite mixture MoQO; , CaSO, 0.95 0. 83
Molybdenum baked sand quartz mixture MoQ3 , SiO; 1. 66 1.53
Pyrite quartz mixture FeS; .SiO, 0. 37 0.31
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