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Experimental Study on Beneficiation of Tailings from Gravity Separation
of Low-Grade Fine-Grained Cassiterite
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(1.School of Mineral Processing and Bioengineering, Central South University, Changsha 410083, Hunan, China;
2.Hunan Shizhuyuan Nonferrous Metals Company Limited, Chenzhou 423037, Hunan, China)

Abstract; The tailings from gravity separation of cassiterite in a polymetallic ore from Guangxi Zhuang Autonomous
Region were taken for experimental research. Due to its low grade, fine particle size of target minerals therein and similar
floatability of tourmaline and cassiterite, a multiple ligand metal-group collector, CSC-BHA-Pb, and a high-efficiency
depressant, XY1, were adopted to selectively inhibit gangue minerals dominated by tourmaline while efficiently enrich
fine-grained cassiterite. On the basis of iron removal and desulfurization, an open-circuit flotation test of cassiterite
consisting of one roughing, one scavenging and seven cleaning, finally produced a tin concentrate with a Sn grade of
14.05% and a recovery of 28.79%, achieving efficient tin enrichment.

Key words: fine-grained cassiterite; tourmaline; flotation; gravity separation tailings; collector; depressant; multiple

ligand metal-group

B —MER A GO S)E , AR E TRk
SFRE AL )TIZ N T R i BT RE IR AT %,
B AR | D1 AR S U Y G B R 4 R AR
— U REB IR R S A i 216 TT
2y 5 R A R 39.27% ), BEE R EHIAR K
R By A G I, a2k 20 4R ALEE T E AR
A% S 7 B I i1 0 O R L R

By BEUR A Ak 58 ol K B 2 T 5838 O 063 S B e nfe
e FEUR AR AN AL TR AT SR A R S

O WiRBH: 2025-04-20

S b, B HA VI B R R TR T R R 5 e
1100 A G I T L T2 M LA S B B A R ) U
S s S R R R B, R, A A
PR GEUR T, A ST B T A 5 8 A R
T, CCAEN S A1 AR FE RS, TV R
BIE LR HA B b LR A T YR AR 0 ) i
JEAR AWV R A AR A R R S R
Ak BRI T A, ASCLUZRE ARSI R 2R
P R AL B AR, 2 & el 57, S B TR

EEUA.: EXKHARPIAEAS (52374291) ; 5 i A& 1T (2022 YFC2905104)
EEB . XUIAC1972—) , J M A, TRR U, 3532 =5 &5 24wl vk 5 (6 4 @ A lE 4 U8 07 9 B9 3 335 v 2R FH B R B 98, E-mail ;

514779168@ qq.com

BIEEE: il (2000—) , B IWARIGITA D54, FENFE Zefik A 648 RUIANKD Y RIS R BF5T . E-mail : 1220351422@ qq.com



555 W

XA, G5 AR R 1 E 1 R e I R 5T 69

RG340 4 eV A
1 J5EE PR

TREECE T2 2B S E RS (LU
FRIEW) . R b2k 20 R R 1, Jiw
FEEFILE N Si M Fe, HFR L E Sn & i fL
0.167% , b FHARKF-

Rl RUUESTRZAMER(RESH)

Table 1 ~ Multi-elemental analysis of raw ore %
0 Na Mg Al S P S a K
49.843 1.072 1.175 852 23.951 0.135 0.741 0017 0.79
Ca Ti v Cr Mn Fe Cu Zn Ga
2.825 0.371 0.028 0.032 0.098 10.084 0.016 0.011 0.004
As Rb Sr Y Zr Sn I Pr

0.043 0.005 0.019 0.004 0.012 0.167 0.012 0.026
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Table 2 Mineral composition of raw ore Yo
Hl-bRn A% RELw  wm¥Y MO0k B
49.73 33.06 5.96 3.84 3.02 1.24
Hztk WA R4 BHzA Bt Hofs
1.09 0.50 0.43 0.38 0.16 0.60
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Table 3  Liberation degree of cassiterite

BAARRLS % FT i 8 %
<10 32.99
10~20 4.37
20~30 16.15
30~40 33.63
40~50 5.31
50~90 0
=90 7.55

JEA R L R B 4 T Ay A R AR 4 TR, JRAT
W Sn 7E-0.015 mm K7 F= 3Rk F 47.93% , Ik g
Sn @iV F 4 JE 43 A0 R4 Bk B T 0.349% il 77.72% .,
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Table 4 Size distribution of raw ore and Sn distribution rate

Hif2/mm PR/ %  Sn /% Sn BRIIATER/ %
+0.074 26.89 0.081 10.14
-0.074+0.038 18.94 0.119 10.44
-0.038+0.015 6.24 0.059 1.70
-0.015 47.93 0.349 77.72
A1t 100.00 0.215 100.00
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Fig.1 Basic flowchart in test
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Table 5 Test results of high gradient magnetic separation

A/ % SR/ %

=} S >’x/‘7/ [2]s]
FARERE TR — Fe S Sn Fe s
WM Y 17.61  0.133  10.305 1.793 11.57 22.74 43.81
MY 8239  0.218  7.482 0.492 88.43 77.26 56.19

J# 100.00  0.203  7.979 0.721 100.00 100.00 100.00
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Fig.5 Test results of depressant types
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Fig.6  Open-circuit test flowchart of flotation
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Table 6  Open-circuit test results of flotation

A4 TR TR/ % Sn v/ % Sn [/ %
Bk 0.41 14.05 28.79
BN 10.76 0.084 4.52
WAST 6.25 0.37 11.67
B 1 12.25 0.069 4.23
w2 9.07 0.16 7.11
B3 2.75 0.24 3.38
Brhy 4 1.96 0.65 6.35
B s 1.04 1.58 8.26
B 6 0.57 2.38 6.79
w7 0.30 5.15 7.90
By 54.65 0.04 10.99
YN 100.00 0.20 100.00
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