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Fig. 1 Sampling location of root soils in Jiajika mining area
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Table 1  Heavy metal content in root soils in Jiajika mining area from 2016 to 2018

5 - h—) PO =N
TR ] B o A JE TR Y A (mg/kg)
() cd As Pb Cr Cu Ni n
RSk Bt A 16JJKS01 0.18 14.75 25.67 66.97 20.49 27.35 89.29
Y RE T2 16JJKS02 0.13 11.61 29.42 64.59 20.59 24.74 35.84
Y1 AT AR M 16JJKS04 0.21 8.74 26.50 66.41 17.49 29.32 55.05
FIHRA NS 16]TKS05 0.07 19.42 29.34 62.24 17.45 17.65 45.70
Y S T2 16JJKS07 0.24 8.58 25.34 65.06 17.38 28.79 58.94
508 JkILFiiss 16JJKS09 0.12 14.83 30. 14 75.89 18.98 25.37 49.29
36 B FWERaE 16JJKS10 0.10 13.54 29.41 76.19 17.51 23.46 60.84
308 2k 16JJKS11 0.06 29.37 31.85 58.07 19.24 25.57 42.89
308 fkaziE il 16JJKS12 0.07 8.59 20.77 43.40 10.78 17. 60 58.42
X03 Jik bWz i s 16JJKS14 0.12 13.00 24.61 60.57 14.59 21.08 46.76
134 Jkw" X 32 i 5 16JJKS16 0.14 11.17 23.36 69.15 19.53 28.70 77.04
R AR M T 5% 16JJKS22 0.21 28.40 20.90 46. 40 21.10 23.00 40.00
e HE ARG 16JJKS23 0.09 11.20 30.20 56. 10 11.50 17.00 41.90
X03 ik 16JJKS26 0.21 12.40 25.00 61.40 15.50 23.70 62.30
X03 Jik 16JJKS27 0.13 14.30 28.20 71.20 18.50 25.20 75.30
2016 X03 Jik 16JJKS30 0.15 29.20 26.30 64.50 16.70 22.40 63.50
X03 Jik 16JJKS31 0.17 12.90 28.10 66.00 19.50 22.20 79.50
308 s il b 16JJKS32 0.16 14.20 28.70 69. 60 19.30 18.90 80.70
X05 Jik 16JJKS33 0.11 4.18 28.00 63.10 19.10 26.70 43.40
X03 Jik 16JJKS35 0.08 8.55 24.30 56.10 15.20 23.50 52.80
308 = fik 16JJKS36 0.13 5.84 24.90 50.20 13.20 21.00 51.60
WX s 16JJKS38 0.03 9.91 25.90 62.50 15.60 20.50 63.20
134 K Rl 16JJKS39 0.08 7.65 23.70 58.20 14.50 20.20 43.10
B 16JJKS40 0.13 37.80 25.20 72.60 18.70 24.90 81.10
WP T 16JJKS42 0.18 29.80 23.70 67.90 26.30 32.80 105.00
B Fif 16JJKS43 0.08 16. 60 27.20 81.80 25.30 36.20 89.60
308 JkALM T3 ss 16JJKS46 0.10 8.74 23.40 61.20 17.70 24.60 52.00
308 JkAvmI % s 16JJKS48 0.10 4.17 23.40 56.50 14.10 16.00 42.50
308 fkAvm =z iss 16JJKS49 0.21 6.47 20.80 52.20 11.40 18.30 48.70
308 fkAbm =z s 16JJKS52 0.12 10.30 23.10 61.70 24.10 27.30 74.40
WX s 16JJKS53 0.14 11.00 28.10 72.50 23.00 34.40 60.70
A4 il 17]JJKS01 0.08 7.07 24.90 52.30 10.00 17.90 35.70
WP TR 17)JKS02 0.19 10. 60 23.60 56.40 18.00 25.90 48.40
308 fk i s 17JJKS04 0.29 9.82 20.20 47.50 14.70 18.20 116.00
308 fkPEALMITRS:  17JJKS05 0.17 16. 60 24.10 53.10 11.90 21.80 65.40
308 Tk Tikize 17JJKS06 0.19 29.10 26.20 56.60 17.90 27.60 60.70
308 JkifE il 17JJKS07 0.12 19.30 31.60 60.20 17.10 21.30 54.20
X03 Jik Fii 17JJKS08 0.13 12.20 23.10 62.50 11.20 26.00 57.00
134 [k oG+ 37 52 17JJKS09 0.09 8.08 26.50 62.20 14. 60 22.20 36.30
134 Jk#" X 2 i 5 17JJKS10 0.11 12.40 25.20 73.40 16.10 25.60 43.40
134 K R 17JJKS11 0.15 7.55 24.60 59.40 12.40 20.50 73.10
Rk AL VT 17JJKS12 0.11 9.46 24.20 68.10 15.90 28.60 65.30
2017 Ak T30 17JJKS13 0.15 11.70 24.20 45.00 16.00 15.80 32.80

B E 17JJKS14 0.11 32.80 26.90 67.80 18.80 27.30 99.40
Ak b 17JJKS21 0.12 11.00 29.90 72.40 16.70 24.60 94.60
Bk Ak 17JJKS22 0.25 25.30 23.00 43.50 20.90 21.40 124.00
gk Ay 17JJKS23 0.12 21.70 26.50 72.80 17.00 23.40 75.50
Ak ARy 17JJKS24 0.15 11.30 25.70 68.40 17.80 24.40 88.00
il is AR AL B 17JJKS25 0.12 20.50 28.40 74.00 20.50 26. 80 85.80
Fls 7R ALk 17JJKS26 0.16 9.22 27.80 70. 60 16. 60 25.20 101.00
Bk ARy 17JJKS28 0.23 7.49 22.20 33.60 11.90 13.60 56.00
B B ess 17STGS01 0.26 25.50 21.40 66.20 12.50 22.20 87.10
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BRI S e 5 17STGS02 0.23 16.10 28.60 68. 60 19.00 23.20 103. 00
2017 BRI a5 17STGS03 0.28 10. 60 32.70 71.40 16.60 25.80 82.60
e VA3 17STGS04 0.18 13.80 32.70 78.40 15.20 27.60 80.90
308 Jik 18JJKSO1 0.08 18.40 28.90 66.30 16.70 31.30 80.00
134 [k~ X 32 i 5% 18JJKS02 0.11 10.30 27.90 32.70 10.50 15.30 62.30
134 Jik T iiF 18JJKS03 0.07 12.20 24.20 60. 60 18.10 26.60 71.70
Rk AL TG 7 16) S 18JJKS04 0.08 7.10 21.70 65.70 14.10 38.70 65.60
Rk T ) 18JJKS05 0.03 21.80 21.70 60. 10 14.80 26.40 97.40
R 18JJKS06 0.03 17.50 20.60 57.10 15.20 22.70 89.60
2018 RAESNGE 18JJKS07 0.03 38.50 18.20 33.50 9.11 12.80 59.00
L e 18JJKS08 0.08 7.61 25.50 45.30 9.79 19.20 51.00
308 Pk i 7 i 57 18JJKS09 0.03 6.88 21.20 55.20 8.87 22.10 53.60
308 Jk F i i ss 18JJKS10 0.09 26.70 28.50 75.70 15.60 27.10 70.20
308 ik T 5% 18JJKSI1 0.10 33.50 30.20 52.90 11.70 24.30 47.00
FlA T P4 18JJKS13 0.03 7.34 10.30 11.20 5.06 9.93 58.50
s T P AT 18JJKS14 0.09 37.20 23.10 57.70 13.00 22.50 101. 00
2 BRI DX X & T S moe £ & e i ah R
Table 2 Statistical results of heavy metal content of root soils in different areas of Jiajika mining area
EE%‘E 2% R IX 0N gIrk RIFR T Tet k. EP%‘{E)HQ,% %ll“] AR
JLH - I WX TEEX Hsh X e TR
/M (me/ke) 0.03 0.03 0.03 0.10 0.03
Cd e RME (mg/kg) 0.18 0.25 0.29 0.28 0.24 0.13 0.10
SEHIE (mg/kg) 0.09 0.13 0.11 0.17 0.13
e/ ME (mg/kg) 16. 60 7.10 5.84 4.18 4.17
As Fekf (mg/kg) 38.50 37.20 33.50 29.20 28.40 15.32 11.20
F-XME (mg/kg) 28.83 15.42 15.37 14.41 11.28
fe/ME (mg/kg) 18.20 10.30 20.20 23.10 20.77
Pb K MH (mg/kg) 27.20 29.90 31.85 32.70 30.20 25.47 26.00
SF-X1H (mg/kg) 23.63 23.88 26.59 26.84 25.27
f5e/ME (mg/kg) 33.50 11.20 32.70 60.57 43.40
Cr FKAE (mg/kg) 81.80 74.00 76.19 78.40 72.50 60.57 61.00
FH{E (mg/kg) 63.45 57.86 60.58 66.26 57.91
fe/ME (mg/kg) 9.11 5.06 8.87 11.20 9.79
Cu F KA (mg/kg) 26.30 20.90 19.53 19.50 24.10 16.12 22.60
FHE (mg/kg) 18.90 15.77 15.40 16.34 16.04
f/ME (mg/kg) 12.80 9.93 15.30 21.08 16.00
Ni e KRME (mg/kg) 36.20 38.70 31.30 27.60 34.40 23.59 26.90
T (mg/kg) 26.12 23.48 23.69 24.22 22.32
fe/ME (mg/kg) 59.00 32.80 36.30 43.40 35.70
Zn Fekofi (mg/kg) 105.00 124.00 116.00 103. 00 80.70 66.83 74.2
S (mg/kg) 87.28 81.06 60.74 69.45 53.30

3.2 2016—2018 4R XM A& T3 & et

2016—2018 4FXF " [X 30 43 Hi FRRAF 5 AU AR
IR A AT I, R (18 2) T, R
I DX I = A (] - R AR AN K R B
PEZANBA IR A B R AR g
Cd As Cr & HBAFA T REES, TR A6 X N
R XS (AN AT P8 ) A2 TF R 15 Bl i i 1l 2 %
Tl 4 S 5 G (IR T R EEARMERRAE) , 7l 3% 50
5 Ak Je , T X < R S BB AR PR

AN, 2016 4F7E 308 K FF T Bk T b7 il K A

JEIA - As 5 AR R T XU O 2B {F, 2017 4F
TEFEHT 5 JH 1 J 2018 4F 308 BKETIT Y -3¢ As &5 &
LA, $ T XU U 06 {5 2018 4 ik ) b Mo +
SENG 5 BT, X SRS DL TR AL . BR
B DXHR o X 9 As NI 35 B A i Ah, A JLRR R
&J/ILHR Cd Pb Cr Cu . Zn 5 R IGLL T EARKF,
/ST A4 TR Y XU 1 B, 75 e XU
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Fig.2  Yearly comparison of heavy metal content of root soils in Jiajika mining area from 2016 to 2018
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Table 3 Risk screening values and control values for soil

contamination of agricultural land and heavy metal

content in root soils in Jiajika mining area (non —

paddy field)

BRI DR i

V59 HERRALEESR
) (mg/kg) (mg/kg) s

WiH JUHR & i (mg/kg)

pH<5.5 pH<5.5

Cd 0.3 1.5 0.03 ~0.29
He 1.3 2.0 -
As 40 200 4.17 ~38.5
Pb 79 400 10.3 ~32.7
Cr 150 800 11.2 ~81.8
Cu 50 - 5.06 ~26.3
Ni 60 - 9.3~38.7
Zn 200 - 32.8 ~124
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Fig. 3 Comparison of heavy metal content of soils in Jiajika

mining area and risk screening values
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Fig.4 Geochemical maps of heavy metal content in the root soils of Jiajika mining area

T o v R T e XU B {EL, L
Pb Cr,Cu Ni Zn S FHEMK T2 A 25T
S W AEE TR DN AT A0l 35 3l R
FECEERRIGY R LG SIS B, A
PRI REAR NS 2 A . 7E 2016—2018 4Ff" X TG
b iE BT = AR 8], AT 4 E 20 I AR R
Ha/EItR Cd As Cr 5 RULE BZF T B
Ver T ps e FRn P A AR AR L e G b T R
WA FEA — R R, (I T 3R B hs v R
(B, AFFE LIRS RIS IR K F W) T 15 5
— 688 —

N, IR R JIE L

P e 1 A B )RR e R ) A e T
7 {H TR R DL BT AT ARG 1 O B B
FRAL I Ao NIREE I BER R, iR 20 X 1Y
ARG e, BAMA SR EEHES
J& S RARARR AL, DA 23 L R R 75 e,
A LAGEAT AR B R O T 1 - SRR PR T 2 A
2019 41 6 H HIERHE" DR AL ™ 4 B B, 4 T
Wi i — e RO B SR 3 3l 804 i A7 e o )1 e ey
JE3GE s R JEL o 0 DX 4R A B B AR A i R 8 0, R



56 1

AR A 1P P S B DR A XM R ST 8 5 B A B 23 A3 A A

038 %

AR P BT R AR IX I G 5 i A A A Tk
SRS, A R R T T KUK, i T R R R
TR E R e AR,

Brigh: axalar ah A9 I AR B 50 J5 S 5 K
O 58 B, A il R R AR 3 T SCIR BT 7
A R P T AR B B A T AR A B
ZoOAR AR R B, AR — IR 2GS .

5 BEHK

(1]

(2]

(3]

(4]

(5]

(6]

AR KRR, M S R T L B R TS gk
BLABE TP [J]. A, 2015,34(3) :340 - 345,
Yu G X, Zhang J Z, Wang Y, et al. Investigation and

evaluation of heavy metal pollution in soil from

Zhengzhou City[ J ]. Rock and Mineral Analysis,2015,34

(3) :340 - 345.

BB, B2, A, 5 IR ES R R RRS
Bt ik )] LS ERE,2002,11(1) 179 — 84.
Zheng X S,Lu A H,Gao X, et al. Contamination of heavy
metals in soil present situation and method[ J]. Soil and
Environmental Science,2002,11(1) ;79 —84.

XUGE R ¥ A0 B R L e o S 7 e S
TEAEZS KB WA [T ). BREE R 72441, 2011,31(6)
1285 —1293.

Liu Y, Yue L L, Li J C. Evaluation of heavy metal
contamination and its potential ecological risk to the soil
in Taiyuan, China[ J]. Acta Scientiae Circumstantiae,
2011,31(6) ;1285 - 1293.

Fernandez C J, Bartba B C, Gonzdilez 1, et al. Heavy
metal pollution in soils around the abandoned mine sites
of the Iberian Pyrite Belt ( Southwest Spain) [ J]. Water,
Air,and Soil Pollution,2009,200(1 -4) 211 -226.
WRAT BRILAR W RS 45 0% 3 X B 4 4
) SRR 59371 7 v —— LU /NI 5 40 Xy B
[J]. HoF5d % ,2014,33(8) :1097 - 1105.

Xu Y N,Zhang J H,Ke H L, et al. An assessment method
for heavy metal cumulative risk on farmland soil in the
mining area: A case study of the Xiaoqinling gold mining
area[ J ]. Geological Bulletin of China, 2014,33 (8):
1097 - 1105.

Wh/NEB RO B 3, 55 B K R X 3
HAGJE S ) 20 A ORI S5 P (1], SR s fe 2,
2015,34(12) .2248 -2256.

Chen X M, Zhu B H, Yang W, et al. Sources, spatial
distribution and contamination assessments of heavy
metals in gold mine area soils of Miyun Reservoir

upstream , Beijing, China [ J ]. Environmental Chemistry,

[7]

(8]

(9]

(10]

(11]

(12]

[13]

2015,34(12) :2248 - 2256.

Candeias C, Melo R, Avila P F, et al. Heavy metal

pollution in mine — soil — plant system in S. Francisco de
Assis — Panasqueira mine ( Portugal ) [ J ]. Applied
Geochemistry,2014 ,44(12) .12 -26.
R, BOTZ, B b, AF FERSR AT X 3 R A B
S b G R A R AE S R XU PR [ ] 5T
24%,2015,89(5) 889 —908.
Chang Y H,Zhao Y Y, Cao C, et al. Characteristics of
heavy metals content and assessment of health risk in
different environment media in the Dexing copper mining
area [ J ]. Acta Geologica Sinica, 2015, 89 (5):
889 -908.
TN, WA, AR 45 A SN R AR AR X
T B m S PRI T [T ] R R SR,
2016,39(6) ;156 - 161.
Mao X J,Ma Y M, Zou A H, et al. Characteristics of
heavy metals in soils from a copper — molybdenum
mining area of grassland in Inner Mongolia [ J ].
Environmental Science & Technology, 2016, 39 (6) ;
156 - 161.
2R Y I S TR SRR DR RO
Serb G R 15 e MO R KR PN [T ] B A2,
2014,33(8) .1307 - 1313.
Lan D Z,Lei M, Zhou S, et al. Heavy metals pollution
and potential ecological risk in soils around Pb/Zn mine
area in Hunan Province[ J ]. Environmental Chemistry,
2014,33(8) .1307 - 1313.
R BRRHREE TS, . BRI X R R S
ERIGYAROL LA [T ]. b [ R R, 2019,
39(5) :2086 —2094.
Yu Z,Chen F,Zhang ] F et al. Contamination and risk of
heavy metals in soils and vegetables from zinc smelting
area[ J . China Environmental Science,2019,39 (5):
2086 —2094.

BWESY, BRI, B, G )T AT X
B RS XK E R A (] PU R AR
2412 ,2018,31(6) 1293 —1299.

Jin X D,Luo D Y,Ma H J,et al. Effect of soil Cd,Pb,As
and their fractions distribution on corresponding heavy
metals in rice surrounding lead — zinc mines in Guangxi
Province [ J ]. Southwest China Journal of Agricultural
Science ,2018,31(6) :1293 - 1299.

28, wlHamE Bk, A5 BT DX 4 e ¥ G X - 4
AT AR B R e [T ). B AL S R E, 2013, 26
(11):1201 —1211.

Xing Y,Si Y X,Hong C,et al. Impact of long term heavy

metal pollution on microbial community in iron mine soil

— 689 —



46 1

HoO

meaK
http; // www. ykes. ac. cn

2019 4F

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[J]. Research of Environmental Science,2013,26(11) :

1201 - 1211.

JE SO, BT A, 55 B XORVE Y 4 R

BAZFERBS AN [T ]. FREERL: 54K 2015, 38 (3 1]

1) :464 —473.

Tang W J, Huang J B, Yu Q, et al. Analysis on the

content of heavy metal in the food crop sand assessment

mine [ J ].
2015, 38

on human health risk of manganese

Environmental ~Science &  Technology,
(Suppplement 1) .464 —473.

XUMERE SRR b Wt , 55 W AT X 3T R
GRS RBUFELT ], B4, 2014,
23(6):1042 - 1045.

Liu S H, Zhang Y J, Yang M X, et al. Heavy metal
contamination of soil and concentration of dominant
plants in rare earth mine tailing area[ J]. Ecology and
Environmental Sciences,2014,23(6) ;1042 —1045.
TR B 7R 10 IR T L G R I A e Al
MAEBEFE[ D], f B VTP K2, 2017,

Xu S. Study on Migration and Transformation of Heavy
Metals in in - situ Leaching Soil of lonic Rare Earth Ore
[D].
Technology,2017.

Claveria R J R, Perez T R, Perez R E C, et al. The

Nanchang: Jiangxi University of Science and

identification of indigenous Cu and As metallophytes in
the Lepanto Cu — Au mine, Luzon, Philippines [ J ].
Environmental Monitoring and Assessment, 2019, 191
(3):185.

WRI, SCTr , P 55 SRR R R R R IR E R R T
JURHIE SRS AU [T ] o e PR3 1, 2017, 33 (1)
82 -87.

Chen L, Wen F,Cheng Y, et al. Study on contamination
characteristics and environmental risk of heavy metals in
the soils around Pb - Zn tailings reservoir [ J ].
Environmental Monitoring in China, 2017, 33 (1)
82 -87.

ERBLL, EHL, AN, A X RE IR Jm T 7 S YR
bR A T A ] R R A —— LA DU 1| R R A
P HEH ] [) ] R4k ,2016,37 (4) 1471 - 480.
Wang D H,Wang R J,Fu X F,et al. A discussion on the

major problems related to geological investigation and
assessment for energy metal resources base: A case study
of the Jiajika large lithium mineral resource base[ J].
Acta Geoscientica Sinica,2016,37(4) :471 —480.
EARLL M, X7, 55 BRAR TR B R A 7 R B AR
BRI E S Jrm (1], o [ b 5 4, 2018,
5(1).:1-9.

Wang D H, Sun Y, Liu X F, et al. Deep exploration

— 690 —

[21]

(22]

(23]

[24]

(25]

[26]

[27]

technology and prospecting direction for lithium energy
metal [ J ]. Geological Survey of China, 2018,5 (1):
1-9.

EBLL, R PYIN 21 20 Y BE IR 4 Jm—— 1 Y B A
[J]. R BEERRE 5 301k,2017 (4) 222 - 27.

Wang D H,Wu X S. Energy metals in the 21st century:
The mystery of lithium[ J]. Land Resources Science and
Culture ,2017(4) .22 -27.

FARLLAL/NTT . DU e R S R 4 IS S
[J]. Amiig,2013,32(6) .987.

Wang D H,Fu X F. A breakthrough in the prospecting of
lithium deposits in the periphery of Sichuan Jiajika[ J].
Rock and Mineral Analysis,2013,32(6) :987.

ERLL XA B e, 4. PIe B R A 68
RS TR + M 37 AR [ 1], Mo Al 4%,
2017,24(5) .1 -7.

Wang D H,Liu L J,Hou J L,et al. A preliminary review
of the application of “Five levels + Basement” model for
Jiajika — style rare metal deposits [ J ]. Earth Science
Frontiers,2017,24(5) :1 -7.

XU A/Nr, FELL, &5 B R A B i IR
9 L TR AE 5 ™ ML LT ] B PR ML, 2015,34.(6)
1187 - 1198.

Liu L J, Fu X F, Wang D H, et al. Geological
characteristics and metallogeny of Jiajika style rare metal
deposits [ J |]. Mineral Deposit, 2015, 34 (6 ):
1187 - 1198.

RENTT S, AL, A5 DU R HBE =5
AT 2 S A K A SRR AE S B A AR [T ] 4 R 5T,
2015,34(6) . 1172 - 1186.

Fu X F, Yuan L. P, Wang D H, et al. Mineralization
characteristics and prospecting model of newly discovered
X03 rare metal vein in Jiajika orefield, Sichuan [ J ].
Mineral Deposit,2015,34(6) :1172 - 1186.

B M L Wit O E G R T R R 1 5
B IR B 2 B A DR TS LT ). A s,
2012,31(2) ;241 - 246.

LuZ L,Hu H Y, Yao H. Study on quantitative analysis
method for several heavy metals in soil sample by
inductively coupled plasma — mass spectrometry [ J ].
Rock and Mineral Analysis,2012,31(2) ;241 —246.
JRoR, Ee K PR, S O i - AR S T
RBTE R E h 10 MES BT R[], A
1 1.,2015,35(1) :175 - 177.

Su R, Wang X F, Hong X, et al. Determination of 10
elements in soil by inductively coupled plasma — mass
spectrometry with microwave digestion [ J ]. Modern

Chemical Industry,2015,35(1) :175 -177.



5 6 1] AR A 1P P S B DR A XM R ST 8 5 B A B 23 A3 A A H38 &
(28] ZEAR, /NI BPET, 5. BG4 B AR ik [32]  wiffh ARAEAE. ZR0 3245 DX A [ K ok s ) 4 fEL A 110 7

(29]

[30]

[31]

N5 8 TR 3 A A ot I R ) S B B Y T
FELT]. A ,2016,35(1) .37 —41.

Li Z Q,Li X Y,Zhong Q,et al. Determination of Cr,Cu,
Cd and Pb in soil samples by inductively coupled plasma
— mass spectrometry for an investigation of heavy metal
pollution[ J ]. Rock and Mineral Analysis,2016,35(1)
37 -41.

ISR R, hEJTR LT R EIM ] st
Hh PR A, 1990.

National Environmental Protection Agency. Background
Value of Elements in Chinese Soil [ M ]. Beijing: China
Environmental Science Press,1990.

B, BUPRVE R IBUA , A5 [ AL AT A 1 Ak T 0
PR B JE s BOR DL [T ] b [E PR W, 2015, 31
(1) .45 -49.

JiaT,Jia Y Y, Yu S J, et al. Pollution of molybdenum
and heavy metals of the soils and rice near a molybdenum
mining site in FEastern Fujian [ J ]. Environmental
Monitoring in China,2015,31(1) .45 —49.

FAE, WSS, /N, A5 TLPU A A L+ e 5 R
A SRR AR PR A B AR T ] 3R fe s,
2015,34(2) ;225 -233.

Wang F, Huang Y Z, Wang X L, et al. Ecological risk
assessment of heavy metals in surrounding soils of

tungsten ores ; Comparison of different evaluation methods

[J]. Environmental Chemistry,2015,34(2) :225 —233.

(33]

[34]

[35]

HEFEE L] TR, 2017 ,40(3) 1555 - 563.

Zhuo J,Zhu Y N. Spatial interpolation methods of annual
average precipitation on Qinling Mountains [ J ]. Arid
Land Geography,2017,40(3) :555 —563.

BN, AT BB, AE. AR T IOBE B AR R I KL
WIS A 2R Skl RO [T ] Al TR
4% ,2016,32(6) ;130 - 138.

Jia Y,Cui N B, Wei X P, et al. Applicability evaluation
of different algorithm for reference crop evapotrans —
piration in Yangtze River Basin based on inverse distance
weighted method[ J]. Transactions of the Chinese Society
of Agricultural Engineering,2016,32(6) :130 —138.
YL, AT, R T, S R E SR Cd TS YR AL
PRI FLARR (P s A BRSBTS [ ] RS,
2016,47(5) ;1056 - 1064.

Li K, Zhao H F, Wu K N, et al. Suitable interpolation
method and reasonable sampling quantity of Cd pollution
index in soil[ J]. Chinese Journal of Soil Science,2016,
47(5) :1056 - 1064.

i HEHE , SKIT , (555 R, 4. /K B A8 A 7 ik A
IIVEEA DS FEB I FE [T ] K L AR5, 2018,25
(3):117 —121.

Xie H'Y,Zhang S Y,Hou S C, et al. Comparison research
on rainfall interpolation methods in small sample areas
[J]. Research of Soil and Water Conservation,2018,25
(3):117 -121.

The Content and Distribution Characteristics of Heavy Metals in Root

Soils in the Jiajika Lithium Resource Area, Western Sichuan Province

GAO Juan —qin'*, YU Yang™* , WANG Deng — hong” , LIU Li —jun’, WANG Wei’
HAO Xue - feng*, DAl Hong — zhang’
(1. School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China;

2. Key Laboratory of Metallogeny and Mineral Assessment, Ministry of Natural Resources; Institute of Mineral

Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;

3. Geology and Mineral Resources Scientific Institute, Sichuan Exploration Bureau of Geology and Mineral
Resources, Chengdu 610036, China;
4. Sichuan Institute of Geological Survey, Chengdu 610081, China)

— 691 —



5 6 1] E N R ==+

2019
http; // www. ykes. ac. cn F

HIGHLIGHTS

(1) The temporal and spatial distribution characteristics of heavy metal content in root soils in the largest
spodumene mine in Asia were investigated.

(2) The level of heavy metal in the root soils of the mining area was lower than the newly released environmental
limit and was in a safe range.

(3) The beneficiation area and tailings pond had slight heavy metal enrichment due to the influence of

anthropogenic sources, but far below the environmental limit.

ABSTRACT
BACKGROUND: As more and more countries pay 68 root soil

samples from
the biggest hard
rock type lithium

mine in Asia

Cd, As, Pb,Cr

greater attention to energy metals, the strategic
Cu,Ni, Zn

position of lithium has been continuously improved.

As a result, the research related to lithium deposits

and lithium metal has been continuously carried out.

250
Heavy metal pollution in the lithium mine has —e— Environmental limit value
received attention in recent years. Under the % 2001 —e— Jiajika mining area
circumstances, the content and distribution of heavy % 150 +
metals in lithium mines is worthy of further study. g 100 L
OBJECTIVES: To evaluate the level and safety of q%
heavy metals in the Jiajika lithium mining area. = sy
METHODS: From 2016 to 2018, 68 root soil . s s

0 Il L Il Il
. S Cdx100 As Pb Cr Cu Ni Zn
samples were collected from the Jiajika lithium

mining area in Western Sichuan. The content of Cd, As, Pb, Cr, Cu, Ni and Zn in root soil sample were
determined by inductively coupled plasma — mass spectrometry (ICP —MS).

RESULTS:; The results showed that the average content of Cd, As, Pb, Cr, Cu, Ni and Zn in the root soils of
Jiajika mining area was 0. 13, 15.31, 25.47, 60.57, 16.12, 23.59, and 66. 83mg/kg, respectively. None of the
soil samples exceeded the latest published standard for agricultural land in August 2018. Soils from the tailings
reservoir area of common deposits often had serious heavy metal pollution, but the heavy metal content in Jiajika
tailings reservoir was lower than the environmental standard limit, and the content of Cd, As and Cr in root soils
from tailings reservoir areas was decreasing year by year during the three years after mining activity ceased.
CONCLUSIONS: The heavy metals in the roots of the mineral processing factory and the tailings reservoir have
certain enrichment due to the existence of anthropogenic sources, but they do not constitute a hazard and the waste

has little environmental pollution.

KEY WORDS: Jiajika; lithium — bearing area; root soil; heavy metals; pollution level; temporal and spatial

distribution ; inductively coupled plasma — mass spectrometry
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