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Fig.1 Structure diagram of mineral separation device

*1 EFEZWHRT /mm

Table 1 Dimensions of each part of the shell
HERI OGRS #bk0 mo 1 men wen Ben
K 60 90 100 100 100 90
i 8 10 77 57 95 70
1R 15 10 20 20 20 5

15 TR F A R R R AR 58 e BRIE , kL
()32 ful A5 28 5% B Hertz-Mindlin 32 AR A, 17 R4
hRRLAR H AR kL ANRLAR H AR kL KR AR ik
R AR R H RS RA R, BK
BRI R R R R R4
B EAR RN 2 mm, /NRARER A EAR N 1 mm.
1.2 HEFRE

[l AFR A P AR TR SR FH R BRI, B Ml A 28y
Hertz-Mindlin JoHf ) #E Al 8, R4 2= 1 5 — o
H, WURLLE ¢ B TR ()38 ) 7 R 0

d

rmﬁ%zf@+ﬂ+FﬁJ§+ﬂ+F, (1
1 _p @)
dr

e WA, ss o m,—RURL BT, kgs v,—URE
B, m/is; F,—WAAMS ), Ny F,— R0k A $%

filyk ) 4 01, N F—RORL ) i Ul 1) 23 0, N
F—%WJ, Ny F—HEJ), Ns F—IKIFiE T,
N; ki, ke/m?; w,—0RL A B,
rad/s; T—RURI T2 44, N/m.

AR B4 R R AR RS A Bl - e v
WrorRE, U SR AN Bl T AR oAU

0
E (aspp)+A(asppup) =0 (3)

0
E(afpfuf) + A ppu’)=—adp+Aa;T+ap8+M (4)

b T, s a0 — WARIARI D B 00—
R, kgm’s w—AERKERE, m/s; A—W
WG T p— AR AR oL A BT,
N r— AR IR RGP R B e—
m/s%; M— AL ARFRIE ] AR Bl R AT eI

2 fEIIE

21 FESHEE

AHf5tic H EDEM 8 AFl FLUENT #1455
AT BRI I, 7 SURORCR A 9 0 AR ki, 4y
N H B RS KA R . EDEM #4F: S5 E -
VOB PRI P08 4 3 mm, $EBHHE N 10 Hz,
PN J7 01 1K 45°. HFRITRL 1000 4> kA ROk
1000 4> KRiA /R BRI Le il o 203, Kokr
7 H AR RS ORAR AT TR AR R AR R 200 4Ms,
AN TR SR T R RS RANY TR A SRR TRA SN S )
300 /s, MURLIT UG AL N TR B E 4 0.5's, I TR] 2
K& 6x10°s, fECEIK 3.5, JEXIZE R4 3T
S DA AT DD RV A Py S RUAN () 5 8 22 00 R B AR (1)
BO S, AR A ST 0 BRI & b A B
SEATRHA A R AL 2 Fngk 3 04,

Fx2 MRESH

Table 2 Material physical parameters

ER S ML BIPIBIE/MPa % /(kgrm?)
R A 0.4 70 6500
IV 0.4 21 2650
FILBEE 0.3 7.9x10* 7800

*®3 MRHEMARR

Table 3 Material contact coefficient

R - S 0.44 0.27 0.1
R - 7 0.50 0.15 0.1
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Fig.3 Particle force analysis
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Fig.4 Particle collision times
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Fig.5 Working principle diagram of no vibration screen
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Table 4 Recovery rate and impurity content of ore particles
with and without vibrating screen
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3.3 BRI ORI PR 5 SR A R0

RIUREN T JE 8 56 B2 5T T W0 BORE AR v I
FRJEEJBE,  RURL A 4 5 B2 DR /IN 2 S M A Jia) K X4
KL g, AN M R AE /K15 ) B F)IE 3
PHE .

KM P A B, WEFORORI 8 56 5 0}
UKL 73 308 R AR5 0 o JBIORE N 111 i 356 5 82 73
A (7. 8. 9 100 mm; SCRUREN FE R ¥ %
JERN, Al 2 B AN 32 . K i i
1.4 m/s, O B0 A 00, HRzh I K 4% 3h A3 v
10 Hz, $RWREE N 3 mm. FEAT 0 EABIHLSE
5, WEGCERE T X 5K AR kR, 1
L R BT 1B 38 I B 4 i 2
LG AN S,



e 164 i s Sewilhz| 2022 4
100
807 - g%
e
S 60f
&
o o40 f
20
oLt . . ,
7 8 9 10
PRI 11 /mm
9 ARIFRIN O KNI BRI AR R & ZEEH
A1)

(b) A%

&8 7KIE 5 i 1 A 3o [ YL 2R % & A R A i) R T
Fig.8 Response surface diagrams of water velocity and screen
surface inclination to recovery and impurity ratio

RS TNEBRNOREREE BT BARA R E Y EE
Raf®
Table 5 Recovery rate and impurity content of target ore with
different bottom width of particle inlet

UL 1 55 i /mm [ /% GECE 0
7 96.8 5.67
8 94.6 8.94
9 90.4 11.87
10 88.9 13.53

] 9 Sk AN TR BURE N 1 JEG 356 5 JEE 00878 [ i %
J B A s AT 26 ], AT v BR A T I LU Hh
Fr HBURLN TR 5 5 B 0] R Se 26 J2 £ 2% 2R 1) 52
M) o Bt A OB N 18 58 B2 R3S i, H FR 1)
MR RS BRI, T R & 2 R B W T . BT
DUSERE N VR B8 FE g 7 mm B 2k 2330625 8 (1) i 4
TAEZH, BRI R A 96.8%, ki &
ZH N 5.67%.

Fig.9 Effect of different particle inlet size on mineral particle
recovery and impurity content
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Simulation Study on Separation Effect of Mineral Particles Based on
EDEM-FLUENT Coupling

Zhang Fan, Li Lingling, Ma Xuedong
(College of Mechanical Engineering and Automation, Liaoning University of Science and Technology,
Anshan, Liaoning, China)
Abstract: In order to separate different minerals at the same time according to density and grain size of
mineral particles, the combined separation process of horizontal water flow and vibration and the coupling
method of EDEM-FLUENT were used, mineral recovery and impurity rate used as the evaluation index. The
separation behavior of mineral particles in the separation device was simulated, and the influence of different
process parameters on the separation effect of mineral particles was discussed. The results show that the
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selected separation process can effectively separate mineral particles according to the density of mineral
particles and size of mineral particles. The addition of vibrating screen can greatly reduce the impurity
content of mineral particles in the separated products.The optimal parameters of the sorting device are:
screen surface inclination Angle is 0°, vibration frequency is 10 Hz, amplitude is 3 mm, particle inlet bottom
width is 7 mm. By this time recovery 96.8% and containing impurity rate 5.67% were obtained.

Keywords: EDEM-FLUENT coupling; Separation of mineral particles; Recovery; Impurity rate; Simulation

study
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Experimental Research on Recovery of Fluorite from a Polymetallic Mine
Tailing in Inner Mongolia

Wu Di', Wang Hongling', Meng Qingbo', Gao Yude', Yang Xiaowen’, Zhang Xiaogang
(1.Institute of Resources Comprehensive Utilization, Gangdong Academy of Scienices, National Key
Laboratory of Rare Metals Separation and Comprehensive Utilization, Guangdong Key Laboratory of

Mineral Resources Development and Comprehensive Utilization, Guangzhou,

Guangdong, China; 2.Inner Mongolia Huanggang Mining Co., Ltd., Chifeng, Inner Mongolia, China)
Abstract: Flotation tailings of a polymetallic mine in Inner Mongolia contain fluorite resources. Due to the
influence of the tungsten-tin flotation reagent and the ore embedded characteristics in the early stage, the
fluorite flotation concentrate grade is up to 92%, and the recovery is about 30%. The fluorite resources in the
tailings were not effectively recovered. In this study, the beneficiation feed grade of fluorite was improved
by waste disposal with pre-magnetic separation, and organic depressor HG-1 was used instead of acidified
water glass. Under the condition of original ore CaF, grade of 17.65%, the fluorite concentrate with CaF,
grade of 97.26% and recovery of 63.15% was obtained, which realized the comprehensive recovery of
fluorite resources in tailings.

Keywords: Tailings recovery; Fluorite flotation; Magnetic separation and waste disposal; Depressor HG-1
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