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Experimental Study on the Beneficiation of a Scheelite Mine in Jiangxi under the
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Abstract: Under the background of double carbon, the mineral processing test of a scheelite mine in
Jiangxi was carried out for the purpose of energy saving and emission reduction and saving land (woodland)
resources. By using XRT separation for rough throwing waste rock and spiral chute+ table classification
gravity separation for throwing tailings, the rough throwing and early throwing were realized, the total
yield of waste rock and tailings was 87.67%, and WO, grade was reduced to 0.04% . The energy
consumption of ore dressing operation can be reduced by about 30% by rough throwing and early throwing,
and the effect of rough throwing and early throwing was remarkable. The concentrate and slime were
separated by flotation process, and the indexes of tungsten concentrate 1 and tungsten concentrate 2 were
0.31% and 0.18%, WO, grade was 75.20% and 46.10%, WO, recovery was 56.32% and 20.05%,
respectively. The total recovery of WO, was 76.37%, and the beneficiation effect was good. The
comprehensive utilization analysis of the waste rock and tailings from the coarse dumping and early dumping
showed that the waste rock can meet the requirements of construction gravel, and the tailings can meet the
requirements of machine-made sand and superfine sand. It was estimated that the comprehensive utilization
of waste rock and tailings can save about 16 hectares of land (woodland) and 1 684. 64 t C of terrestrial
carbon sink, and the double carbon effect was obvious.

Key words: double carbon; energy saving and emission reduction; comprehensive utilization of
waste rock and tailing sand; coarse and early discarding waste rock and tailings; terrestrial carbon sink;

scheelite ore processing
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Table 1 Results of main chemical composition analysis of ore /%
4y WO, S As Mo Ca Mn Cu Sn Sh Ba
o 0. 85 0.73 0. 026 0.0063 1. 16 0. 096 0. 037 0.014 0. 0003 0. 040
24 4y Si0, AL Oy KO Na, O Ca0 MgO Fe; O3 TiO, MnO P, 05
i 72.98 12. 67 3.37 1.06 1.91 0. 89 3. 26 0. 40 0.11 0.25

L2 AR EHLERES T
XA A7 2 R B AL = A AT 2 B o)
Pras R 2. 3 2 AT B E B A /e A 0T

EP’W():; ljjﬁ$j7 81-2500’/E;W\y9%ﬁf9 W()3
i 16.25%,
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Table 2 Results of tungsten phase analysis of ore /%
540 531 FLE T R A it
WO, & & 0. 65 0.13 0. 020 0. 80
Ay 2% 81. 25 16. 25 2.50 100. 0

1.3 FAPIESEBT YHERA LT

F S 32 5 kIR L 4 BCR L 15 G HR RN 4 ks
R TUAE N ENERRET Wb, 5HMER
7S RN A 7 SN R TRV R I 2 I S /S
KRR S PR A . B LU RLAR O 32 R AR DA
0.2~2 mm JF,/LHEHN 0.05~0.15 mm, H#M

FLRER T 0.074 mm (545 %0 95.62% ., BB H
BRI T UA R EWER BT . 2 H
£ BIESCIR S IE RAR . Rif2 L 0. 2~1 mm 3,
A4 M 0. 05~0. 2 mm, K /DE/NT 0.02 mm, Hix
MR R T 0.074 mm 45 %K 93.99%, &Y
PR AT REAE L2 3,
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Table 3 Distribution size statistics of major tungsten-minerals

Ko /W di ke / % Hildit/ %

HFLZ /mm - - -
SEYN A HE BT SEYN A
>1 26 10 48. 21 25.13 48. 21 25.13
1~0.5 30 28 19.73 26. 54 67.94 51. 67
0.5~0. 287 31 33 12. 70 18. 48 80. 64 70. 15
0. 287~0. 175 35 46 8.68 15.19 89. 32 85. 34
0.175~0. 074 45 43 6.31 8. 65 95. 63 93. 99
0.074~0. 043 51 48 3.30 4.14 98.93 98.13

<<0. 043 50 65 1.07 1.87

it 268 273 100. 0 100. 0 100. 0 100. 0
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Table 4 XRT intelligent mineral processing results

BLEE /mm 7 i 44 R FEE) Y s/ % Bl &9
FHA LS 7 28.9 1. 06 74. 97
60~10
A 52.7 0.03 3.87
IF 10 B 18.4 0.47 21.16
B 100. 0 0.41 100. 0
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Fig. 1 Flowsheet of classification gravity separation tests
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Table 5 Results of classification gravity separation tests /%

%% /mm PR WO; i 77 4 Bk k™ 2 WO; fh fif WO; AR [ i 3
2 oo ol 61 0.7 Eﬁr 1 3.02 0.48 1.23
By 2 12.13 0.16 1.65
o1 oi 14 0 01 By 1 1.99 0.12 0.2
By 2 6.08 0. 092 0.47
BA 1 0.58 0.05 0.02

1~0.5 16.7 1.39
By 2 3.33 0. 049 0. 14
B 1 2.36 0. 053 0.1
0.5~0.3 7.54 1.21 By 2 0.58 0.057 0.03
Ry 3 1.91 0. 036 0.06
By 1 1. 94 0.028 0. 04
0.3~0. 154 7.51 1.56 By 2 1. 45 0. 031 0. 04
BB 3 0.22 0. 026 0.01
BH 1 1.92 0. 054 0.09
0.154~0.074 7.78 2.05 B 2 2. 34 0.021 0. 04
By 3 1.55 0. 039 0.05
<0.074 11. 69 1.5 14. 88
Nt 100. 0 1.18

1~0.074 39. 53 1.52 LA R 18.18 0. 026 0. 62
0.5~0.074 22.83 1. 61 AR 14. 27 0. 020 0. 46

1~0.074 mm R k™ %K 18. 18%, 5 & il )&
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Fig. 2 Flowsheet of gravity separation tests of spiral chute and shaker
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Table 6 Results of gravity separation tests of spiral chute and shaker /%
LR Rl = A WOs i i WO 15l 1] i %

R 2.35 24.93 69. 52

IR W 27.08 0.03 1.02

R 16. 84 0.07 4.12

JNTF0.074 mm f4b BEE™ 23.73 0.91 25. 34

4 CHILE 4D 100. 0 0. 84 100. 0
6 WA BRI A SR E % 2.3 FRERE

AR 2,359 WO, @ 24, 92 MR KA 2.3.1 FIRRIR LR

H L WO MEN B 2 K 69.52% ., i B 7 (5 K &
W+ A RO ME L = RN 73,920, WO, f 7
0.059% . i LRTiR MM R R EE. N T H
20RO 4 T O FE Y TR R ), R R i
3 A s N 0,074 mm (1) 40 U8 N BE K AS 5 43
AT R .

AR E 8RS 5 WO, i > 65% H OB A &
<0, 70 H8 KTV 26 15036 SR FH DU W0 JBE At 37 32 — L
— P =R R R L I R R LI 3 1 B A R
oy R ER LR T, R T AL EERS 1 WO,
FREH 7,69 00 B AR L 25 i AR S
Atie.
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Table 7 Results of shaker concentrate flotation tests /%
[=gyy %7
B 4 . Hi [(RAEL &
PR FEME = 3% WO, S WO, S
T 1 28.27 75. 20 0. 089 84. 38 0.18
WK1 34.09 3.05 40. 00 4.13 97.01
FEE 1 37. 64 7.69 1. 05 11. 49 2.81
IR 100. 0 25.19 14. 06 100. 0 100. 0
2.3.2 AUy A 5

/NT0.074 mm (4 4 P& F 432K DUHH =K T ik
I8 I P = REL DUOAS 9 2 T A G R L I 3 T
WBCAMFR 4 I 5 R L3R 8, Wk 8 al Al /N T
0. 074 mm 48 43 1% 1 BR300 mT 3 A5 4

W 2 0 5 45 M AE ML 7= R 1.59% ., WO, {1
46.10% , WO, fE L [B1I50 % 81. 06 Y0 s BiAG # 2 BEH™ 45
bR AR =R 1.69% .S Fh A 19.35% . S ARk 8l i
#10.69% .,

Rz8 INF0.074 mm HiRIBHFRIREER
Table 8 Results of fine mud less than 0. 074 mm flotation tests /%
= =
pa— e o A . o lEAnries .
HRS Y 2 1.59 46. 10 3.94 81.06 7.69
R 2 1. 69 6.36 19. 35 11.88 40. 11
kR 2 96. 72 0.07 0. 44 7.06 52.20
—0.074 mm K i 100. 0 0. 90 0. 82 100. 0 100. 0
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PEH I AR E 3R AR LR 9, XFT
AIREZ R FTER G T R 9 AT AL DA 1
PR 0.31% WO, fh A7 75. 20 % X B 5™ WO, [a] 1
F 56.32% 2) EKEH 2 2% 0. 18% WO, i fif
46. 10 %0, X WO, [ Hy 20. 05 %5 3) B3 AE B~
L FIERE W 2 254 WO, ik 64.51% . WO, &[5

Wy 76. 37 06 il R T BT IR A RO R R A
C A IR AR R G AT e T il R oK F
64 %0 ) B3R 5 4) KL K A1 R B R 10~60 mm, = 3
H52.70% WO, Fh A7 Hy 0.03% KL RCR B35 5)
HE I VR A+ 3 SRR R B D R S 0. 074~0. 5 mm,
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Fig. 3 Full flowshect of beneficiation tests
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Table 9 Comprehensive results of beneficiation tests /%
LR S WO; i it WO, [ g %
B 1 0.31 75. 2 56. 32
XS 2 0.18 46. 1 20. 05
AR 1 0.38 3.05 2.8
AR 2 0.19 6.36 2.92
RN 1 0.42 7.69 7.8
LR 2 10. 85 0.07 1.73
R A (0. 5~0. 074mm) 22.15 0.07 3.58
FE R (0. 5~0. 074 mm) 12. 82 0.03 0.98
& 47 (10~60 mm) 52.7 0.03 3. 82
JE 100. 0 0.41 100. 0
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L7 EARAE T AR DTk .

3.1 FIREAHE

D XRT Jp e i, ik & A A A B 0 1
M T BEAR S 07 BEAE. S % T2 M, 2t
XRT 43 WMLl . %8 52. 70 % B % A4 CRLJE AE 10~
60 mm) AFEABED VEML . 1S F R, B VE Y
REAE b7 3 S VE ML BEAEY 4020 ~60% R T 1118
D58 % BURME 40% . #eifi 5 2,8 XRT 4 ik
FI0 I A7 7T AREARZ 0 BE 7 1B b 21 20 /) HLRE , 15 BB
ORI

2) 38 1ok WE E TR R O3 SRR IR A R D L B I
SREE A B FEACIE D REAE H 1Y . FAL 58 A0 Uk
WA FEBEE/NT 0.074 mm MH G5 8E 5%
At IR Z0 B 22/ T 0.5 mm ghA]
DIIE ok R E VR R+ o SRR R JF #E AT R B
350 AR R EE /N T 10 mm B £ /N F
0.5 mmBia], JFFAFEEMLEEME/NT 0.074 mm,
Y20, B e, A E R e R AR L kR,
— M nT DA o A Oy R

W, W,
V)

X W o d, B 2 do R I il 0 25
W, I E i E .

Wt W CRLEEH 10 mm B £
0.074 mm JFEEZEMIN) N 33.60 W, W, ; CRLJE H
10 mm BE 2 0.5 mm i Z A ) N 10. 98 W, LB,
BEW % 0.5 mm ] LAREARAEAE 6700, o BP, Jl 4d 18
e TR 8+ 3 2 1% PR 2 0 R DA R AT R A B8 A Ml g

W:10<

FEMY 23. 5% FEAEVEHI A 2,

g Bk, it XRT 43 328 A0 30 1 A A 2L e 8
-+ AR IR0 R A0 . 1T DL BRI HE A 2k 7 1l B
) 30 % AT o
3.2 7 AMGERIC

i b e Y B Sy i b A= 2 R B L i B b AR S
FRGEAE — 5 W] 8] P 5 O A AE T A7 ) R R
PRt e O A5 IR 55 D 2+ DX i e s Y1 PP Al 42
ARFgHF T/CMSA 0027—2022) , HAR{UIE ffi b I
PRARMR EN GG E SN ES RS, S5 HE
i TN N =5 D B2 I S L S - = < BN R I
V55 JC FE 4 78 25 0 b 3 35 28 R, %0 0l 2o X R
A1 B ER G R REAE AE IR AR 10 B B 2 X il
bR B AR o DA T L 3 24 ol b B T 49

PEO IR 25 S LW % AT LR R A A
W1 52. 7% RiA% Sk 10~60 mm ., i J& 3 550 0 A 1 22
K FHREW R G201 34.97% K428 0. 074~
0.5 mm, i EHLH R ZR, FZ. 54
W 87. 67T EAMER AT YA M. R TiTie i E,
SeABREZA R Al R iR 300 5t i /AL
e, BRI A T 263 7 ¢ 1 A R R D T Bk 45
AR B E AR LA R % AT L

Dyl /b e w0 1 #5200 T R 0 % b
B4 He. o BB D /0 Rt A 5 B IR L Y 24 ol b R
TR MG AT IR T2 40 KN 263 J7 ¢ B
WHEA R E, — M5, /hF 0.074 mm 5 50%
LB R AT 1. 27 ¢/ m* ££47,263 7 t B
N B R EAR RN 207 7 m’ BH . BRI
B HTE H SR A R RS O Y A R PR R AR A
O 207 7 m’ AT A A AL e L 11 A5 B
Ao BTN A R LE A R % AT DLAS g
AP (O e, HE A 11 AWAL

2) 98 /0 2 SR W A CERML D) W] 2R 0 A 1 o



2023 4FE5 4 )

VP IR SE X1 R NI R (0 e i oY

« 03 o

K o B AR T SR IS 8 5K PR b Al e DAY T 24 T o e Ak
T R0 Wk 1 6 M B R 263 J7 ¢ il /E N
A E A MILE R, AR gDk RN
263 T3 tE S CEL IR FD 6 5 A 0 — R
B3R A b CRR AR 187 B 5 A B CR A 7 Al B
) .

LR AR NS RO R S I R 7 S| B I I TR
16 AU AE A . MR VPG MR M 5 R R R IS
SR SN0l o E S NSRS ' AN R <)
2001~2010 4F R AR B ¥ W) G 2E 77 01 (NPP) S B {H
R 522.71 g C/(m?* « U 5 K Ff i X 38, 2020 4F
K BT %5 BE R 105,29 ¢ C/hm?t™, &458, @
XA RAPEE A R T LA A R L o TR 16
IS AT LRI 1 684,64 ¢ C,

4 i

D@ A n] LA XRT 2 e 4% A1, I8 A0k 3
1 10~60 mm, JF AR 52. 7% K4 WO, i fr
R 0. 03 %% R A7 50 0 3 . A FH TR A + 20 R
PR R REPRLEE N 0. 074~0.5 mm, P FE N
34.97% RN WO, fh il 0. 03~0. 07 % , il B P 5K
KRR,

2)i8 3f XRT 43 % ML % A — 18 A8 + 2 3% R
e b — 1% B IR B8 R, AR AR T 0,315, WO,
AL 75.20% LR N 56. 32 % UESRE AT 1 R R
0.18% , WO, i i 46.10% . [ Yt R Ky 20. 05 % Y 44
K™ 2, WO, BRI IE B 76. 37 %0, 0 T8 R 54T

3)XRT 433 AL 1) R A BT DAAE O 8 590 1 A 45
A RT3 SRR R0 ) R A0 AT A A L
S LRSI L LG R R Rk 87,67 0% . [F RS
] DLREAR BE 0 g AR L 38 A5 L T DL R AR R A ik
WVEMLREFE 1Y 3020 22 47 . 3 o, il ik A FH B A4 Fn
R 0T LI 2545 bR 16 23 B, 2 A B ] L) 2 ik
1.1 684.64 t C,

A) 38 3o XoF R A R R D 1 ATORL AL LB A 1 T R
AT LA SIE BT 8 DB HE AN Y 24 il e Y H B AR
Wi . XRT 4§ 0% A — WA+ 2 8% IR I 2 b — %
VEU AR W] AR R 280 Lk i i AR A 2
(11w, e b B OB B AR 0 7 58 5 5t R

BOCHAS AR & 2 H1,2021(2) . 4-8.

GAO Shiji, YU Min. The

historical background,

significance and reform path of China's “dual carbon”
goal[J]. New Economy Leader,2021(2) :4-8.
(2] MRIE.SKFEWE . RE . B s T 7 8 IEIT &

[3]

[4]

[6]

7]

[8]

[9]

i Jry S8 2% (1], 07k W58 59T &5 2022,42(6) 1 153-159.
LIN Weixing, ZHANG Yuantao, LIU Qi, et al.
Thoughts on the layout of mineral resources development
under carbon peak and carbon neutrality goals [ J].
Mining Research and Development,2022,42(6) :153-159.
K. E 4 g R R SE [ D], B - E i
JR K2 ,2019.

REN Sida. Research on evaluation of green development
of China' s mining economy [ DJ]. Wuhan; China
University of Geosciences( Wuhan) ,2019.

AN g e Bl b A 2 R eI IR B O T M B
EEE 83 M « X hk & 3. http://self. kepu. net. cn/self_
yj/202207/t20220727_501913. html.

PIAO Shilong. The Status and Potential of Carbon
Sequestration of Terrestrial in China:
Gechilundao No. 83 « Double Carbon Special Session.
http://self. kepu. net. cn/self _yj/202207/t20220727 _
501913. html.

Wis. A0 k0" T EL0ART ] 5 lk T/, 2022,20(1)
39-41.
CHEN  Yu.

Ecosystem

Summary of tungstite beneficiation
engineering process [ J ]. Mining Engineering, 2022,
20(1):39-41.

SR U4 5 X S 3 A0 ) IO 2 0 R IR e R A AR
SursEl)]. A 4| GEY 4 ,2020(6) :8-13,18.
WU  Shijin, LIU Tingzhong. Study on material
composition characteristics and occurrence state of
tungsten in a scheelite mine in Xinjiang[ J]. Nonferrous
Metals(Mineral Processing Section) ,2020(6) :8-13,18.
X BE S R4 o 5 — S AR A T 2 R R IR AL 4
AR B =245 FI AT 2020(4) 14247,

LIU Tingzhong, WU Shijin, LU Yi, et al. Study on
comprehensive utilization of the whole tail of “granite
type” ore [ J]. Multipurpose Utilization of Mineral
Resources,2020(4) :42-47.

SCR YL R AR R S A RS RE AR R T[T .
TR K AE AR CH AR BHERRD ,2018,49(9) £ 2115-2120.
WEN  Shuming, LIU Jian, LI Chengbi, et al. A
mathematical model describing energy consumption of
crush and grinding [ J]. Journal of Central South
University ( Science and Technology)., 2018, 49 (9):
2115-2120.

XT3 s SRS (Aol L S5 PO T8 AE b o DL R A 2R
5 AL DO TR 5 2441 2020,42€9) : 6-12.

LIU Fang, WU Jiale, HE Tao. et al. Production and
application of granite sand manufactured in Shenzhen-

Zhongshan Bridge [ J]. Journal of Wuhan University of
Technology,2020,42(9) :6-12.

(THE 128 T7T7)





