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Table 1 Comparison of heavy metal content in gangue

B Pb Zn Cu Cr cd Hg As
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Table 2 Evaluation of heavy metal pollution in soil around gangue pile

Pb Zn Cu Cr Cd Hg As
B SH S g L, whY 3 Bty B S Y
(mg'kg')  (mgkg')  E° (mgkg') E° (mgkg') E° (mgkg) e (mgkg') E° (mgkg!) T

~
~
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Fig.1 Distribution of heavy metals
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Fig.2 Distribution characteristics of heavy metal element concentrations in different depths of soil around gangue pile

HIPE 2 w5, WS R A A o) L
<2 IR 0 F VR R B A VR 1) 9 TR 5 R
EAAAE— IR BN PE . IX LT 5w U R B A L
W PSR 2B RN, BT
(K e R U R T AR AR R R R, ihx T
R R AR R AR T, RERS KK B AIR R
SRR, (HRX W T R E T R A RS
R FR AV o R FAE F9 1 i R
B TH L, R, R GRS G N R 5
LEEZR N ER ¢ ST Rl e nee SHITTTIE oA RER S i W 08

34 ik

(D H, oAt -t ESETE S
R T S, Cr 075 (e 3 n 43 5
K, TR/ N2 Heo

(2) M HILE 4 8 75 Y2 % Pb>Cr>He>
Cd>As>Zn>Cu. MW 4 4 )8 V5 Y« 72 & Heg>
Pb>Cd>As>Cr>Cu>Zn. PN 5 48 175 Yo f
B N o T N W T S = A I R PR g i 4
T PR ESESE: E R IEESR
75 YL W I 5 TR 0 3 s G S R A A HE



2 W

2022 44 A FERE. TREAABRES LE T L RG F EH L <185
HE TR ] o, LIU Y D, DAI L, ZHANG W H. Assessment of soil heavy

(3) JEA I HE J4 [ o < oo 3R A B R
A A S (1 B 2 8 i 2D, L AR AR B A A
Sty B RIS AW HEAT B DA A HE A
LA RENS I A B AR L T AR AR, A
Ay YK T ] - 38 R K AT B A 8 N ) AR A
o

(4) W\ LK AT AR L R R
IR JSE B A VR P PR 084 n e P S i ok 3, (R AR —
SEMPEE. TP EEE TR EEEPAEL
BEARJZ o WA AR T 7 1R b < e R
[ A

%2 Sk :

(1] 06, EBF, 55087, B AR AR K S OT 12
LRI 0 P2 BRI, 2019(4):21-25.

WANG T, WANG X P, ZHANG X. Summary of occurrence
and extraction methods of associated minerals in coal[J].
Multipurpose Utilization of Mineral Resources, 2019(4):21-25.
(2] EWRAT. T AR A0 BT SRRk ) % K R ] 23 A (0]
N[ TREEIR, 2020, 16(3):844-851.

WANG X L. Preparation and application analysis on a new
grouting material for coal and rock mass reinforcement[J].
Chinese Journal of Underground Space and Engineering, 2020,
16(3):844-851.

[3] XA, Ty, Tk, 55, BERAE R ERY e vh 12
BJEITCERMIEE AT T L. 7 2R G A, 2020(6):84-
90.

LIU Y D, XU L, WANG X D, et al. Study on leaching
behavior of main metal elements from panzhihua vanadium-
titanium magnetite tailings[J]. Multipurpose Utilization of
Mineral Resources, 2020(6):84-90.

(4] RN A, AN, 5k A, F e AR IX R
PN R ER GRS [T]. 977 £7-5F H, 2018(5):97-100.

metals pollution and comprehensive utilization in a gold mine
area in qinghailJ].
Resources, 2018(5):97-100.

[5] bk, 707, S, & Lh SR T R INIT B
PR IS m 2 L] 7725 A, 2017(6):5-9.
HANG Z X, WAN D J, HU J P, et al. Migration and

Multipurpose Utilization of Mineral

transformation of heavy metals in soil and its influencing
factors[J]. Multipurpose Utilization of Mineral Resources,
2017(6):5-9.

[6] LIU X Y, BAI Z K, SHI H D, et al. Heavy metal pollution
of soils from coal mines in China[J]. Natural Hazards, 2019,
99(2):1163-1177.

[71 ZHANG K, GAO J, MEN D P, et al. Insight into the heavy
metal binding properties of dissolved organic matter in mine
water affected by water-rock interaction of coal seam goaflJ].
Chemosphere, 2021, 45(2):129-134.

[8] EIeli, 2 R, X AL . oA R B T < 5 1 R T
IR DI 0 =2 & R, 2021, 41(1):8-13.

YANY S, LI Y F, ZHAO L B. Research status of heavy metal
ions adsorption by modified steel slag[J]. Multipurpose
Utilization of Mineral Resources, 2021, 41(1):8-13.

[91 HOU L, LI X J, LI F. Hyperspectral-based inversion of
heavy metal content in the soil of coal mining areas[J]. Journal
of environmental quality, 2019, 48(1):57-63.

[10] XAk, B [ 7o, v < Tl Ja 32 K 3R U o = 4 e 11
FHGEN [J]. B LRE R, 2017 (2): 90-94.

LIU Y J, LEI G Y. Research pollution assessment of heavy
metal in the surrounding waters sediments from metallurgical
park[J]
Resources, 2017 (2): 90-94.

[11] Han Y, Li Q, Liu N. Heavy metal accumulation of 13

industrial Multipurpose  Utilization of Mineral

native plant species around a coal gangue dump and their
potentials for phytoremediation[J]. Nature Environment and
Pollution Technolo -gy, 2020, 19(1):191-199.

Study on Temporal and Spatial Characteristics of Heavy Metal Pollution
in Coal Gangue Piles in Mining Area
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Abstract: With the massive mining of coal resources, a large amount of coal gangue has been accumulated

on the surface to form gangue hills. Gangue hills encroach on a large amount of land while releasing a
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variety of harmful heavy metal elements, which can be enriched in the surrounding soil and transmitted in
the ecology through the food chain, which will cause harm to the people around the gangue. The distribution
of heavy metals in the soil around coal gangue is of great significance to the ecological safety of mining
areas. Taking two typical mine gangue piles in a mining area in Shanxi as the research object, based on
mathematical statistics, the distribution characteristics of seven heavy metals in the surrounding environment
and soil are analyzed. The research results show that the seven heavy metal elements in coal gangue of coal
mines A and B are significantly higher than the local background value. Cr has the largest pollution and Hg
is the least polluted; the heavy metal pollution content in the downwind area is significantly higher than the
heavy metal content in the upwind direction; In the plane direction, the soil heavy metal pollution of coal
mine A is significantly higher than that of coal mine B. It is related to the time of coal mine gangue pile
stacking; the content of heavy metal elements around the coal mine gangue pile decreases with the increase
of the distance from the gangue pile, and their changing trends are different. With the continuous progress of
mining activities, the soil around the gangue piles in the mining area can clearly show the characteristics of
heavy metal accumulation; the content of heavy metal elements in the soil around the gangue piles of A and
B coal mines shows a decreasing trend with the increase of depth. The heavy metal elements in the soil are
mainly concentrated in the surface layer of the soil. Coal Mine A has significantly higher heavy metal
content coal than Coal Mine B in the section direction.

Keywords: Environmental engineering; Ecological environment; Heavy metal elements; Distribution
characteristics; Coal gangue

L

(E8:%F 134 T)
Study on Separation of Gold from Tailings by Combined Floatation-
Gravity Beneficiation Flowsheet

Chen Guang'?, Yang Kun', Chen Sizhu’, Lin Yiming’, Xiong Ping’, Zhang Xiaojun’
(1.Sichuan Non-Ferrous Technology Group Co., Ltd., Chengdu, Sichuan, China; 2.Sichuan Times Oasis
Environmental Remediation Co., Ltd., Chengdu, Sichuan, China; 3.Sichuan Non-ferrous Metallurgy
Research Co., Ltd., Chengdu, Sichuan, China; 4.Sichuan Non-Ferrous Mining and
Metallurgy Technology Co., Ltd., Chengdu, Sichuan, China)

Abstract: A gold tailings in Mianyang contains 0.8 g/t gold, 1.24% sulfur and 3.45% carbon, and the gold
mainly existing as particles, intergrowth with gangue minerals and wrapped in iron oxides. The gangue
minerals are mainly quartz, silicate and organic carbon, etc, which named as high carbon and low gold
deposit. The combined beneficiation flowsheet was developed to recovery gold, and good results were
achieved. Flotation concentrate with a yield of 3.06% and grade of 12.7 g/t was achieved, which makes up
48.52% of total gold. Meanwhile, gravity concentrate with a yield of 2.82% and grade of 4.54 g/t was
achieved, account for 16.02% of total gold. The final tailing with grade of 0.23 g/t was obtained. Therefore,
the developed beneficiation flowsheet provides a technical basis for comprehensive recovery of tailings.

Keywords: Tailings; Flotation; Gravity separation; Combined beneficiation flowsheet
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