531 B 6 M rERERERFR

Volume 31 Number 6 The Chinese Journal of Nonferrous Metals

2021 4F 6 A
June 2021

DOI: 10.11817/j.ysxb.1004.0609.2021-35986

KEERV LWEARRILEEF A
PRE% R

Weterg b2 ek m L3 x) 12 BRI, & %2 pEms 2
(1. FRIRE: BFEINTE5EY TSR, Kb 410083;

2. HEFRY: SRS S Y RIS R AR R E S sLIe E, KV 410083
3. WIFEWMN & A A S REERDARAF, MM 4230383)

B E: WAL, REXT P EHER SR E B0, 50 R A RS HER S Bl B
R, 1 H RO R, SR B A NI S G A R E ST IR AR R IR
JRAFPR LR o IRA RILE BRI FAREERE 2, ARG 7 LR A e T AN AT (9 b 22 K
Jra VR LR A TR 8 Stk — PR A R BRI S R SRS S AL T S
Fimi RIEKMITELL, I VA0 BT R AT AR R AT RENE TE A R fi 7 1], SR LR A R IAL A F
FIATHEEW . 38 AT L0 R AT ) B IRAG £ 6 R R (1 8 DX ER TR AL B L 22 40U 22 7 M W [R) A B 7328 73 B Ak B

7 HURWT IS . BE R L R A HEA B AR R0

RLEE A4 <6 Ja A5 B L PR A 4 R P ) B 2T

Peo fhE A BT SO IR A HEAT 70 2R 0 BUR B SR e LR A 5 MR R K 2P IR

XA 0L HEEg BHEA: Za R
XEHHRS: 1004-0609(2021)-06-1649-12

FESES: X751

NEkFEE: A

SIcAgs:ohters, dhte, X 4k, & RESEY LA RERSZGS A MRS KRN, HEEG SRS
&, 2021, 31(6): 1649—1660. DOI: 10.11817/j.ysxb.1004.0609.2021-35986

YAO Hua-hui, CAI Lian-bing, LIU Wei, et al. Current status and development of comprehensive utilization of
waste rock in metal mines in China[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(6): 1649—1660. DOI:

10.11817/j.ysxb.1004.0609.2021-35986

B A 2 R (R SCREAT L, A NIRAEAF K
W2 BB AR PRI HERE, AAT
PERIRI R RS HARSE, B BT R ARt
AWrnR, B B H AR R, R BEE
AL M AT . ST IRE H AT
W7 R AR RONUOT R ER, 777 BT A AT
‘R AERERE A BV S0 L ER K 5
Yoo B A AAED A BRI FEA LX), B
Forh EEA R TR &R R T My AR Tk
i, IR T VAT PR o (BT A K Tl i £
AR AR, EREE D BRI T R A K

SEANZ B AT AT M AR T AR BB B
1328 A MO AR K B s TR AT 7™ Bt
PRI RS T HOE IR A P REAR B o
X IR A I BUEANE B X fa] A AR AR
TR, 1T H G Bl 7 B 4 b B
™ ER 9% . DAL, PR LR A AT SR AL R
BE T DA GRS 7 e v L, 2% i 8 5B 5K e, 3L
AL IR AL A T RS (e AT SR AR R R B
1 BR AT R B IR AL A 8 BOR BE 2D ML 22 % e 1)
SREDR, 24TIE “LRYT I o “geril” 1
— kLB B

BEEWB: EEHELHIRITRIZ B IH (2020YFC1909203) 5 % I 2 45 5 ) B Y5 I ¥ = AR FH 199 e 48 B o S 3 &8 B2 Bh I H
(2018TP1002); M 43 Ja AT 7 FE YA v v 28CF FH B 1R] A w0 B2 B H GBI RE 8 2011 1K)

WHSHHA: 2020-08-03; f&ITHHEA: 2020-12-14

BIEES: MM, 8IEg%, Wit HiG: 13874962836; E-mail: yangcongren@csu.edu.cn



1650 hEA O RYR

2021 £ 6 H

1 T LERHRA

W 1L R AT FR AE R R 3 AR A = AR 0 3] 44
R, HAREWIE A R R A A
RS, A R EPE A TY A R R R LA
it fE. FERMAE =KL KE, $EEJLFER
HARgiit, EHG RN IL3EL 15 5P [
W, FRER LA MRS MR HEoy K
FEPL HERGRIE R, TR0 IR I KR FH i AR
BESHE KEREAMEY . #IHAT AL, RE
W I FEA R SR AT R 700 12 ¢, A
HEAF B 520 42 0 3R E B B R AR R A5 LA
FFFRFIFHACE B RRS, BRE =R 0 K2 L AH
SR MHETIAESE 1L, HOEE ILERRT
BR, B ELATIE 1:(2~8), fiim i LA S 1:14;
HA A 1A DUAS] 1:(10~14)PL,

RS R AT (R = EI R R K
SERARY WTIREEIR 20 BRI R R K
FHHT T BRGS0 0. GiitEon: EHEk, B
RBRE R A B HRE IR ER N, EEKEE
BB, A AR R R AR . RE
AT T HEBGR A 11 v ka0, BDARAER= 1t
RO AR A. T HA ™, GasE
FEREURE (0 A HETSOR B B R, A HES R B R
KB 8. W5 BE0. 8%, NEMY
72 BARHERRE R 177, Mgt 20 AR
SFEHEBUR AT 19.56 14t AP FERI &4 3.49
12 t, EAFIHZMLT “+ =07 Y18 11.76%,
REE 17.77%, FHERT 6.01% 5. BREAF
FREEKIR S, HRMELTEAE RN E
FHERCER AT SRARIE W4k, A o IR A 2 B R AT
USEVIISPN

BT B BB 7= B IR Y KRR SR DA S Ak S
PR, LA AR BER 2 BORT P BRI AR AL
SEIRE B LR A B HE AR R R B R
KOV H R A A B RTINSO, BN AR
1. H ARG FRE i 5 & DO O 3, 3
IIERAT M EEIE K, BT A SIELIE R
fa 5 . iR R RS B8O 1 R A A R 1S B
M, AR RN KT N S1W 7140 20 1 R

R AF AT HEBR S

Table 1 Emission intensity of waste rock of different
minerals!®”
Mineral Emission/ Emissions intensity
10 kt (t/t concentrate)

Molybdenum 9452.91 835.71

Tungsten 1070.9 185.22

Copper 57196 158.63

Monohydrallite 11578 129.09

Lead ore 3653.5 112.66
Stannary 427.89 93.93
Zinc 14228.36 69.45

Gold ore 13081.24 47.30
Graphite 50.66 19.01
Phosphate 782.6 8.77
Rare earth mine 15917.16 13.60
Manganese ore 1509.43 12.00
Antimony ore 66.31 6.56
Iron ore 103783.1 5.82
Pyritic 1412.86 4.09
Nickel ore 405.21 3.01
Fluorite 333.62 2.61
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Current status and development of comprehensive utilization of
waste rock in metal mines in China
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Abstract: With the development of society, China’s demand for mineral resources is increasing. The accumulation
of large amounts of waste rock in mines not only causes a serious waste of mineral resources, but also occupies a
large amount of land, and it also brings serious safety problems and environmental pollution. In view of the
characteristics of large mine waste rock piles, rapid growth, complicated waste rock types and compositions, and
low comprehensive utilization rate of waste rock resources in china, this paper summarizes the hazards and the
current treatment and utilization methods of waste rock, describe the characteristics, development and application
of the main treatment methods of mine waste rock for recycling valuable metals and further waste rock backfilling,
covering soil and making fields, manufacturing building materials, and summarize the key directions of possible
research and development of mine waste rock and put forward the mine Feasibility suggestions for the utilization
of waste rock resources. It is pointed out that the cross-regional agglomeration processing, multi-field
multi-industry collaborative processing and classification and segmentation processing of the comprehensive
utilization of waste rock resources in the mine are the key points for future research. It is an important prerequisite
for comprehensive utilization of mine waste rock to determine the mine waste rock stock, composition, particle
size, and content of valuable metals. It is an important step to improve the comprehensive utilization rate of mine
waste rock by adopting a reasonable plan to classify and treat mine waste rock.
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