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Research progress and engineering practice on comprehensive
utilization of tailings

SHI Canhai, LIU Mingsheng, CHENG Lijia, LAN Rong
(Kunming Engineering & Research Institute of Nonferrous Metallurgy Co., Ltd., Kunming 650231, China)

Abstract: As a special kind of bulk industrial solid waste, the stockpile of tailings has been increasing
year by year, bringing about many safety and environmental protection problems, and has become one
of the factors restricting China’s economic development and ecological protection. At present, the main
disposal method is tailings ponds storage, but the safety and environmental protection issues caused by
this method seriously constrain the sustainable development of enterprises and affect their economic
benefits. In the past two decades, as a kind of secondary resources, the comprehensive utilization of
tailings has received strong support from the country, as well as continuous attention from research
institutions. The resource utilization pathways and methods of different types of tailings have been
studied to varying degrees. Meanwhile, the engineering practice of tailings resource utilization made a
breakthrough. Firstly, based on the domestic industry statistics, combined with the changes in the
number of tailings ponds in Yunnan Province, the tailings ponds, tailings generation and comprehensive
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utilization of tailings are analyzed. Secondly, combined with the technology research and development

and engineering practice of comprehensive utilization of tailings, the application cases of open pit

tailings reclamation and mine tailings underground filling technology combined with ecological

restoration in Yunnan Province are highlighted. In the application cases, the application of relevant

technologies effectively solved the problems of historical ecological environment damage and

sustainable production of enterprises in the region. Finally, some suggestions are made for future

research and development focus, which can provide a reference for future tailings resource utilization in

the region.
Keywords: tailings;
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Fig. 1 Number of tailings ponds in some key provinces in China in 2021
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Fig. 2 Number of different types of metal tailings ponds in Yunnan Province from 2020 to 2022
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Fig.3 Comprehensive utilization of tailings in China from 2011 to 2021

G AR MR Ak S PR 20, RAS B RE St
1 % J& s BB i/ A FH IR AL AR = 30k i) E R 2 7= £l
FH L, AR £ AR LSRR AL X s
[ R0, S B ) SR OO )24 T K ) SR R I R
T5Ak, TER] 24N R 30% 7247 il E B R IA L

FE X IR SRR R O E, kR BRE T
AW R Kb sk R T2 0 Mk
K, HBEH T2 £ gk e sk, RS+ Pk
MK IO, Rk, Bk 0T + b BA BRI T S i
o MR HERY . A RT R HUE LA AR
SRINIG 3R APk R, 55 HL R N, 507 A ) L™ AL 3 R0
WO T2ZAEEXLR, 0 AEiafh T2k,
2l 50 09 45 T 43 B L 81 R g A4 4 v, AR
17T ) 32 5 e WSS b [ 4 12 4 25 5 R

AR, INERAL Y R 1 Sy st kL I A R
SERb AR R R A, 38 e Al R K s R R
) & G Ca, Mg FIEZ U E Si. Al il 4 5%
b AR | T S 22 ) g e BRI A A RER] F A C, Je
A T B AR IS 4 0 E R 25 A R O TG TS
FEilk e, HE IR G, K TR R R sh i 4, h 4
BARRHTIH T RS XTI, kR BRI K G,
A SRy AR X A RS B R PR T AR B R, SE
T A SR M BB MR —

i bk, B g A PR BEAL . JCE LR
A7l R R A R R R A5 RN R R R A
3.2 R AT

FRAE Tl [ R0 g8 % di L 2021 47 3% = B o
L4 A R R F) 5.00 14 t, A 35 5] 35.24%, [A] H
BKT 3.47% (1 3) . HET, B LG R H 7 H
A A sy R BT IR R R AR A R

WIHCRI A | B SE AR B IR AT B | SR
it AR S R e BT YR R
W, AR 84.5%,

DESIM R, B T &H Si. AT R, K
W A b JRRE AT DL A A% G S B &, S B
| O N B I ata R Tl 0 Y G s L B 3 ey g
HAG, 7285 R 7 i, A" 20 Tk HLs e
AR ARSI L ket L B KL . TR L
WA FER DI IRBE LB AR RPN R
B WA Bk R i i A S

DT FE, B REATUKEHNEY, &
W HA R B s A R BOR Z —2 5 I A
WP v HAFEE . K Ras e L OB R
FIHAFERT B, AR, B BT AR R RS R AT
31, DL K AR Sy B B 20 % etk =l PR R B 4 28
L B M A% ] T R R R TR AR T S R A
FOR By & Jg, b B AR PE Y 2 2 R D I 45
FE I AR S K [ 5 4 B AP S HUEOR, 3 A R B
MBI 2 R R SR R R AT R, IESE L T
“TRw 1L .

3) R Ak K AT M AL Ay e, fl TR E B T
R A RN, TS HE I 0 R A 2 A
A W5 R e A ER IS Ik, BT R LT
BROH . 4Ll BREAN SR M A IS
JE YR R T, SR O R A R Rk R
TPk BRI G SRk,

MGk, HET, B H T AR G FE A
=AJrm s — MRS & AR Zn, Mn, Cu, Mo,
P A Y A K A TR T R, 4 A0 B L R,
PLIk S 4 I 0 e R R R R, BT



2 AL, A% TSR A MR ORI R A T AR S 1

A AU 53 5 R F Y BT O, 3k B LA %

BRI EHN; R RAMED LS E LY

LT R PEE R

3.3 AFAE )R il s R
DR, IR E RS 4B H §rf7 £ 1) £ 20

A Ol FERETRR, SHKENL; @F

900
E3 HH LA
OO AL FIEE

600 |

394

R/

300

i 254 |
a7 M |-
155 10
107 ]
48 |1 "’

O 1 1 1

94 |

By

A A7 A7 AR BT SURITS G A 38 PR A 1 KUK s @ R A
VR HEAEATS IR 2B 1 e i R Ak 7 K

D)MAHA . RO A E AR A K L5
P 320 MY H 3G AN BE 05 A 280 75 E S A JEE
Lo B ARH Y, PR 254 AR 5 & 1) H 3 S AR AL
LLANIE 4 iR

883 894

796

505 : vi 494
392

360 1353

o]
1165

1189

2011 2012 2013 2014 2015

2016 2017 2018 2019 2020 2021 4

E4 2021 FEVSGEFRABEXEMNRBESEVER

Fig. 4 Patent applications and authorizations related to comprehensive utilization of tailings in 2021
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