ISSN 1005 -2763 FLMREFE H A5 K5 FH1H 2025 %1 A
CN 43 -1215/TD MINING R & D, Vol.45,No.1 Jan. 2025

EEEEEE S S BT %Y BRI

FERVARE M AT R, AR IR R EAA

ARKVH IR BEARFTAEAR . W K 4100125
2. A I BRSSP TR AR R PG, Wi KD 410012;
UNF A VT LA BR AR, WIE MM 424421
LA AOERERHARAR, dbat 100044)

HE AP L E LR E2ET R SMER ARERLEHIR RAKREAESEH L. AR ALET R E, FET
A L ERLR R ERN KBRS, FAERAN . RALBE S A FTE REGFAMNAHAT T Z,CDN 4R
R B85 THGUAAMMT FHKA . F6 ARG, TRDEIFLFT I5AR, &4 M B RXIB KT Mo S48 3.46% .Bi &
1% A 2.03% Mo B M & % 85.40% Bi @ £ 4 80.05 % e 44 RAMF RIAGAEFZ M THABDKERZTES AT L, %

ATHNZAEK, BHLENAREARAY RGO TR, AZHB BT EE R R ER/RBETHARE,
KGR b S 2R TR F T TR AN @R
FE4ES: TDIS X HERFRIRAD : A XEHES 1005 -2763(2025)01 —0246 —07

Experimental Study on Improving the Beneficiation Recovery Rate of
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Abstract: In response to the characteristics of a tungsten-molybdenum-bismuth polymetallic mine in Hunan Province, which
contains magnetic iron, low and fluctuating molybdenum grade, and high content of mudstone gangue, an experimental
research was conducted to optimize the beneficiation process and reagent system in order to improve the beneficiation recovery
rate of molybdenum. The research results show that adopting the process of “magnetic separation followed by flotation—
molybdenum-bismuth iso-floatability flotation—bulk flotation of residual sulfide ore”, good mineral processing indicators can be
achieved by taking CD-N as the regulator, B-8 combined with butyl xanthate as the sulfide ore collector, and F6 as the frother.
The molybdenum closed circuit test obtained a molybdenum-bismuth mixed concentrate with Mo grade of 3.46% , Bi grade of
2.03% , Mo recovery rate of 85.40% , and Bi recovery rate of 80.05%. Compared with the on-site production conditions, the
recovery rate of molybdenum is increased by nearly 5 percentage points, achieving efficient recovery of molybdenum. The new
reagent system doesn’t affect the subsequent scheelite flotation, providing a technical basis for the subsequent expansion and
renovation of beneficiation plant in the tungsten-molybdenum polymetallic mine.
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Table 1 Chemical multi-element analysis

results of minerals %
Mo WO3 CaF, Bi TFe SiO; CaO
0.083 0.26 14.30 0.055 12.05 28.66 32.60
Al; O3 MgO MnO K0 Na; O Sn S
4.46 1.15 0.80 0.47 0.16 0.11 0.42
Cu Zn Pb As HAh Bk
0.005 0.13 0.012 0.036 2.523 1.716
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Table 2 Results of main mineral composition analysis  %{

MEAHDT  HE B A WAL WA A
0.14 0.36 0.15 0.062 14.30 (e
WA R /W ERR WK WG N
5.02 0.11 0.83 0.25 0.09 0.21
WA H¥E/KA FMa fMING/Ea otk £ 3/e¥a)
38.28 12.33 6.42 16.31 1.31 1.02
R3 TAFHENLEDHESITER
Table 3 Chemical phase analysis results of

molybdenum in ore %
R W a B R
AR 0.074 89.16
H A 0.006 7.23
oAby 0.003 3.61
At 0.083 100.00
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Fig.1 Microscopic morphology characteristics of minerals
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Fig.2 Test process of magnetic separation and flotation sequence
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Fig.3 Test results of magnetic separation

and flotation sequence
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Fig.4 Test process of molybdenum bismuth

iso-floatability flotation—bulk flotation of sulfide ore
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Fig.5 Test results of molybdenum selection process
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Fig.6 Test results of types and dosages of mud regulator



250 gL B R S5 A

2025,45(1)

i 18 6 R, CD-N Ry 468 R B4 /1 kv 2R I 4% 1L 431
PR EC) Al 500 g/t B B Mo [l i 6 24
M 85% Mo fhi 2N 2.60% . 3k48 T KAy 15
P, B R B Je 8% 5] CD-N H &0 500 g/t WAL
P& R TR R R AR R OR .

2.3.2 BEEHAHUCR A A 5

SRETH W AH 0 S B I AR R 2 T R
T AL H S U8 v BB I R R S R S S
I RE H1 25 B I U R AR 1k 22 S )
R, I LW 0 BE T B0 L AE SE PR A 7 v T R i )
27 RS SRR A PR TR B, D R
T E AR 24 700 R O 3 B GE A A M T A A
WF) s AR A3 IR RO . FL Ak BOME R T 2 B
WA A Y B 5 T 1) . AR AT 8 T K 500 b 2 R R
B LAl b A ORI 80 30 g/t G T AR
WA 4, RS R WA 7, BB 7 0%, B-8S (& F L1k
BB 5T 0. B-10 2B B9 35 57 48 bR B A, MRS 07
Mo @i Ry 2.65% Iy 85.41 % , UK A Bi i
ik 1.22% %k 81.01%

5 90

Bi E &
= 3r Mo & 70 =
8 4
o =
2 {60 E
Bi FhfL

1t :/'\,\_ L 1m0

Bl Bs  Bol0 W AAEm
R
B7 EEBKFFHEREER

Fig.7 Test results of molybdenum collector types

2.3.3 LI FP 2 R IR

27 R AT R H R R B R fE
S A O TP JEORE D) A A (R g — 5 9 A
W RE ) aod ek folt FH B D 57 908 o 48 o A 2 ]
N & B2 PR St QLY S A (S AL Y/NIUE |
PR PR 37 R e R Y i e e ROR . AL
™ T2 . E AT TR 50 P e L i il i
B AR IR 4L A R 8,

HR AP 150 25 2R Al 0L R F MIBC (HE S T 2R
W) Rl F4 IR A 9 00 P ) A1 Dy b 96 590 I, 28 6 1
B EAF T 40 B R B0 15 R T F 6 CRA it

B R A9 Ml ) N 10 g/t B, 5 A 5K
PRI, AT AR BLRE 5 Mo b 2.78 % L [l R
85.66 % MUK Bi S i 1.34% Ik 81.04%
A B 35 b . A B, SR F6 k3 550 nT B A
Rt — 20 TR T KA e i YR B A
AR F w6 I IS 5 S AR B B2 TR 0 B R Y

w

Mo FRE 90

—~
=
E_)
=
.E\i{‘

=

=] W
o &
2t Bifﬁ':ﬁ 160 B

—
1
ol
(=

0 ‘I 1 1 1 40
2' il 20g/t MIBC 10g/t  F610g/t  F4 10g/t

AR RE
8 EBAFMERASHBER
Fig.8 Test results of types and dosages of frother
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Table 4 Results of closed circuit test %
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==X0n 82.68 0.009 0.006 0.064 9.34 9.74 19.68
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Fig.9 Closed circuit test process
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