%11 %% 5 ] SRNEST 5015 0 T ke = Vol. 11, No. 5

2021 4 10 H Chinese Journal of Inorganic Analytical Chemistry 22~30

doi:10. 3969/j. issn. 2095-1035. 2021. 05. 004

AELtET Xttt T IE-KEMEERE
= & K& R XUV 4

$ﬁ511,2 91'1129—;%—1’2* i ,{}\\% ﬂ 7&4
(1. FMREAF EAHFEIEFER, 5 H 550025;
2. FMREHRAY FHFEHESHRL PO, K H 550025;
3. BREER AEHEAETEEMNF O3, M £EH 066000;
4. FMRIRAF AXHEFK, 5 H 550025)

WOE TR0 E R b T X e T R T A R Y R AR T 0 B R 2 AR R Y
R MR SR AR X i A A ERE TR R 09 AR AE B AR L U E T4 )R CroMn.Zn, As . Pb [ % 4,
iz H Nemero 5 #0728 KURS 38 H00k X5 + 58 4 R 0 V5 Qe AR B2 A7 PR A 5 SR A0 AR /& 3 R A (THQ)
B RAEY T 48 0 AR 0 il B RURS: . 25 R 7R, CroMn.Zn, As . Pb 43 Il 2 8 S H 19 1.81.1. 90,
2.89.1.30.,0. 86 £ . &b TR 5 e 0 R ERE ., RIEVESE Cr.Pb Ml As & 17 19 B AR 0L
JEE L Zn W AR AR R AL /N . A ARAEY) E R 0 EE A R MR B AE R XU RN R > EOR > SR>
M, AP 4 JE T LT AR RE 1Y 6 B 3R B TR v EE s R TN R I 5 o B A T A
T, HAMRIEY RS R T ARG A ERE., RIEMESIE S 15T 48 A i R0,
REVESBEHSES LIETESRSRIFLLEXR ST BIERMED T BRI AT Ph, As 78
LAY B R B T i i Cr M55 . B F0 X E 48 1Y 5 41500, R PR BUE &2 36 BRS it 4
ARATE 2 Hi R 52, 180 b RS T PRI RI A A T 4 R ™ Y e L R ORARAEWD

KEIR T X ESE LIS Y R R

hES#ES:0657.31; TH744. 11 MR ERE A XEHS:2095-1035(2021)05-0022-09

Heavy Metals Enrichment and Health Risk Assessment of Cultivated
Soil-crops in Mountainous Coal Mining Areas of Southwest China

LI Wujiang'? . ZHU Sixi '** , WANG Zhong® .ZHAO Bin'
(1. College of Eco-environment Engineering , Guizhou Minzu University ,Guiyang , Guizhou 550025 ,China;
2. Institute of Karst Wetland Ecology ,Guizhou Minzu University ,Guiyang ,Guizhou 550025 ,China;
3. Qinhuangdao Marine Environmental Monitoring Center Station of The State Oceanic Administration ,Qinhuangdao, Hebei 066000 ,China;

4. The College of Humanities and Science of Guizhou Minzu University ,Guiyang ,Guizhou 550025 ,China)

Abstract To understand the accumulation of heavy metals in soils and crops around a typical mountainous

YriE A #1:2021-04-14  fE[E HHF:2021-05-15

EEWB [ & A RBFIEQIH (31560107) 5 504 K22 A5 AL Y 2531+ R1 35 B (20195200760) 5 5 JH 4 BB 32 85 %101 B (BSR4
Y $£[2018]2807)

B B Y s 2 iU, B Rk, BT IR S TR

CBEMEE RNE B A, F NIRRT T . E-mail: zhusixi2011@163. com

Sl ARSI BRI RME, A%, PU R Lt A0 DCOPF - 3R R W) T 43 )8 4R S e e XU AR LT ). v B e b 43 7 4k
2,2021,11(5) .22-30.

LI Wujiang,ZHU Sixi, WANG Zhong, et al. Heavy Metals Enrichment and Health Risk Assessment of Cultivated Soil-crops in
Mountainous Coal Mining Areas of Southwest Chinal J]. Chinese Journal of Inorganic Analytical Chemistry,2021,11(5) :22-30.



AT S5 <P R AL DML - 1 0 T 0 S PR 3 4 23

coal mining area in Southwest China and its influence on the health of local population, soil samples and
corresponding crop samples were collected around the mining area,and the contents of Cr,Mn,Zn,As and
Pb were determined. Nemero comprehensive pollution index and potential ecological risk index were used to
evaluate the pollution degree of soil. Health risk assessment of heavy metal enrichment in crops was carried
out by using target hazard quotient methods. Results showed that the contents of the five heavy metal
elements measured were all higher than the background value of heavy metal elements in the soil of
Guizhou,Cr, Mn, Zn, As and Pb were 1.81,1.90,2.89,1.30 and 0. 86 times of the background value
respectively. The heavy metal elements in the soil were at the level of slight pollution with mild harm. In
crops,the content of heavy metals Cr,Pb and As exceeds the standard value,while Zn exceeds is relatively
light. The evaluation results of heavy metals in crops show that the health risks of heavy metals enriched
by various crops are as follows in turn:sorghum>corn>cabbage™ onion™ pepper. Among the impacts of
crops on adults,sorghum is at the level of chronic poisoning, while other crops are at the level of have a
great impact on health. The heavy metals of all crops are at the level of chronic poisoning for children. The
correlation analysis between heavy metals in crops and soil shows that the content of heavy metals in crops
is not related to the total amount of heavy metals in soil. The transfer ability of heavy metals in crops is
different,Pb and As have a large transfer capacity in crops,while Cr is relatively weak. For this situation of
the accumulation of heavy metals in the mining area, remedial measures should be taken as soon as

possible. To ensure the health of the local population,it is suggested that local residents no longer eat and

plant sorghum and corn which are seriously enriched with heavy metals.
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Table 2 Parameters of target risk coefficient evaluation method
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Table 3 Statistical table of soil heavy metals description

sw/IME/ N Bia/ i o BRRBCV/ VR KRAE/ WM,

o (mg+kg ') (mgekg ') (mge+kg ) iR SD % WE  RE (mg -+ kg™ (mg-kg™ D RRET
Cr 86 287 153 39.09 0. 26 0.93 1.52 200 84.4 1. 81
Mn 616 2179 1126 412. 97 0. 37 1. 04 0.19 591 1. 90
Zn 119 1451 251 180. 49 0.72 5.28 33.9 250 86. 9 2. 89
As 6. 4 89 20.9 13. 23 0.63 2.62 10. 8 25 16 1. 30
Pb 7.5 135 26.9 29.1 1. 08 1. 86 3.25 80 31.3 0. 86
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Figure 1

Soil nemero composite pollution index and potential ecological risk index.



26 [ T L4 B Ak 2

2021 4¢

1 Ib A HT, @ X 3 A% B A 345 4 R 11 R
TV A A 25 KU AR U < As (13, 04) =>Ph (4. 29) >
Cr(3.62)>7n(2.89) >Mn(1.90), £ & AR
B85 RI hy 25. 75, kb TR EREE., Kk,
AT X AR - 398 5 4 S T Y TR 2 Rk MR {5 R
F&E S A ORIV 12 T A - ST A L )48 B2 4 e
2.3 REVELESEHE

AW X i R AE ) # 4 J& CroMn.Zn, As,
Pb 19 & s34 7 CE 2 4 B ZEbr & b is 4
YIRRE )M ARMEIE . TRk, M5 M. (3% AP
4@ Cr & & 5 & bR ME (1Y 43. 18, 45.26., 14,
20.58.,16. 06 £ & RAEW E 48/ Zn 1 53 5 2
FRUEE Y 3. 6.5.0.3.42.4. 1.3. 0 f% s & RAEY & 4>
J& As 1 a4y B g br ME{E 1Y 16.06, 19. 34,
521.02.21.02.17. 86 f; % K VEW E 4L JE Pb (&
HA R AR A Y 61. 4,41, 6.17.30.85,18. 2 1%,
KA 4 s i AR IS SR B P Bl
CriRZ Zn /N,

H1 & 4 7T UG H s oK 8 3 BRSO i R
MWESEGEYT S T Ry, B4R Cr 7
Tk BE L BROBURE AR I B RS R B0 B R 0. 68,
0.44,0.36, Mn [} ¥ %% 5 %7 5~ 0.37,0. 40,
0.37.Zn M55 R R B4 B 0.92.0.94.,0. 87, As
(R 5E RS Z B4R 0. 60.0. 87.0. 82, Pb [ 24K
S3IN 0.77.0.46.0. 50, A LI H 4B EAREY
MR RE0T Zn BR . As IRZ, Mn fi/N, R 8 4

J& Zn By F Ay 9 M T 58 50 e 5% 2 i 138835 i
AR X HL G Jm Mn K] BEAT — 2 B BEALAE A
F4 RiEMFESENAE

Table 4 Contents of heavy metals in crops
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Table 5 Crop heavy metal intake and health risks

Qi

x4 RAEH Cr Mn Zn As Pb Qi
Eok 0.030 8 6.231 8 0.556 0 0.344 3 6.575 9 6. 869 4
=134 0.032 3 14. 565 2 0.716 7 0.414 3 4.455 4 10. 091 9
N B 0.010 0 5.439 4 0.488 8 0.450 5 1.821 4 4.105 1
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Table 6 Correlation analysis of heavy

metals in soil and crops

i e
% Cr Mn Zn As Pb
Cr —0.047 —0.142 0.512 0.573 0. 36
K Mn 0.055 —0.102 0.761* 0.779* 0.811*
) Zn —0.233 —0.273 —0.371 0. 082 —0.379
As 0. 441 0.007 —0.503 —0.678* —0.638"
Pb  —0.314 —0.194 0.216 0. 382 0.221
Cr —0.501 —0.519 —0.547 —0.582 —0.355
o Mn —0.709 0.164 —0.161 —0.275 —0.138
" Zn  —0.471 0.273 0.791 0. 786 0.57
As —0.148 —0.401 0.057 0.133 —0.068
Pb —0.881* 0.004 0. 547 0.521 0. 489
Cr —0.443 0.248 —0.535 0.627 —0.102
_— Mn —0.099 0.252 0. 604 —0.565 —0.656
]Aé Zn —0.273 0.405 0. 355 0.149 —0.734~
As —0.137 0.28 —0.124 0.158 —0.473
Pb 0. 049 0.197 —0. 465 0.495 0. 156
Cr 0.021 —0.042 —0.106 —0.117 —0.236
o Mn  0.089 0.265 —0.231 —0.374  0.089
* Zn 0.108 0.276 —0.187 —0.345 0.133
THE
As 0.161 —0.081 —0.19 —0.181 —0.490"
Pb 0.043 0.077 —0.051 —0.189 0.213
Cr —0.019 —0.228 0.161 0.271 —0.242
P Mn 0. 251 0. 291 —0.55 —0.183 —0.159
Zn  —0.325 —0.195 —0.746* —0.252 —0.564

As —0.015 0.574 —0.243 0.256 0.162
Pb  0.701* 0.411 0. 608 0. 346 0.65
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