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Recovery of tin from fine-grained tin tailings using combined
centrifugal gravity-flotation process

CHEN lJiejiang'* XIE Xian'*® WANG Xiang"*® TONG Xiong"** LYU Jinfang"*’
(1. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming 650093, China;

3. National and Regional Engineering Research Center for Green Comprehenive Utilization of

Tailings Resources from Metal Minerals, Kunming 650093, China)

Abstract: To address the challenges of fine cassiterite dissemination, high slime content, and poor direct
flotation performance in Yunnan tin tailings, experimental studies were conducted using a combined centrifugal
gravity-flotation process for tin recovery. The results demonstrate that centrifugal gravity separation effectively
removed 53.98% of slime (with Sn grade of 0.065%), significantly improving subsequent flotation performance.
Through flotation, a tin concentrate with grade of 3.121% and recovery rate of 42.85% was obtained, achieving a
high enrichment ratio of 20.31. Compared with direct flotation and shaking table-flotation processes, the combined
centrifugal gravity-flotation process shows distinct advantages in slime removal efficiency, tin recovery rate, and
enrichment ratio, providing a viable technical solution for efficient recovery of such refractory tin tailings.
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Table 1 Chemical compositions of tailings 1%
% Sn S CaO Fe Si0,  ALO, Cu
& 0.161  0.10 37.01  9.28 2.86 2.18 0.114
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Table 2 Mineral composition of tailings

. . , s e [KZER: itk /%
e TG R IE bR, TN Z R E R R BT HZ 26.91
N s . TR 6.38
i L OR AR P T e iR A 2% o
Y 2.19
> i 1.68
F
1 BA MR iz 2.05
A e g . . \ . - SRA 1.98
WY R 2 MR EY ] WERERE, 1% . 003
H .
HNTTENSN(0.16% ) Fe(9.28%)F1 Cu(0.114%), e 570
ot Sn it Az ik B Tolk [FI U AR Cas SiFTALE &L ait 100.0
R3 THEHHESS
Table 3 Particle size distribution of tailings
N P22 /% Sn 7 /% Sn 734 % /%
e /mm - N : - - ;
A3 1E Rt Ui a7 A5 1EZit i Rt AN 1E R Ui Sa
0.15 1.03 1.03 100.0 0.060 0.060 0.163 0.38 0.38 100.0
—0.150+0.074 7.24 8.27 98.97 0.073 0.071 0.164 3.24 3.62 99.62
~0.074+0.045 10.09 18.36 91.73 0.061 0.066 0.171 3.77 7.39 96.38
—0.045+0.038 16.18 34.54 81.64 0.148 0.104 0.185 14.67 22.06 92.61
—0.038+0.023 16.68 51.22 65.46 0.156 0.121 0.194 15.95 38.01 77.94
~0.023+0.019 14.73 65.95 48.78 0.206 0.140 0.207 18.59 56.60 61.99
—0.019 34.05 100.0 34.05 0.208 0.163 0.208 43.40 100.0 43.40
it 100.0 / / 0.163 / / 100.0 / /
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Fig. 1 Flowsheet of direct cassiterite flotation test
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Table 4 Results of direct cassiterite flotation test

T H PR % Sn A7 /% Sn[al R /% BEEL
Bk 5.87 0.966 36.17
| 5.13 0.426 13.94
FH2 6.78 0.256 11.07 6.16
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Fig. 2 Flowsheet of flotation desliming and

tin separation test
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Fig. 3 Flowsheet of gravity flotation combined

desliming flotation test
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Table 6 Comparison of test results

Biyeikse M PR /%  Sndhfi/% SR Y% HE &

e 77.92 0.158 78.41
VP %W 3.04 0.326 6.31 5 08
FH 19.04 0.126 15.28
it 100.0 0.157 100.0
e 54.36 0.066 22.25
BLERE  FET 45.64 0.264 77.75 1.69
& 100.0 0.156 100.0
e 1112 0.124 8.74
FIELE  OREET 88.88 0.162 91.26 1.03
& 100.0 0.158 100.0
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Table 7 Results of gravity flotation combined

desliming flotation test

7 i TR % Snfhi/%  SnlEICER/%  BEELL
ik 53.98 0.065 22.12
BREY 1.54 3.578 34.74
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Fig. 4 Flowsheet of closed-circuit test
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Table 8 Results of closed-circuit test
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