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Investigation and evaluation of typical heavy metal elements in soil around

mining subsidence area

WANG Degao', LI Jiangtao®, LIANG Wenxu®
(1.Anhui Technical College of Indusiry and Economy ,Hefei 230051, China ;2. CCTEG Shenyang Research Institute ,Shenyang 113122, China )
Abstract ; In order to find out the contents and pollution levels of heavy metal elements ( Cu,Zn,Ni, Cd,Cr and Pb) in farmland soils
around coal mining subsidence areas in Maoji experimental area,three typical coal mining subsidence areas( A,B,C) around Xinji No. 1
Mine were selected as research objects,23 soil samples were systematically collected ,the contents of six kinds of elements were determined
by flame atomic absorption spectrophotometry,and the single pollution index method and comprehensive pollution index method were used
to carry out heavy metal pollution evaluation.The results show that based on the spatial distribution of element content,Cu and Zn,Pb and
Cd,Ni and Cr have similar pollution sources;the two—level exceeding rate of soil metal elements shows that Cu,Pb,Ni and Cr do not ex-
ceed the standard,while Cd and Zn generally exceed the standard ;the results of single pollution index of elements showed that Ni content
reach the warning line,Zn reached slight pollution,and Cd reach severe pollution ;the order of comprehensive pollution index of farmland
soil around A,B and C is A>C>B.The results of this study will be beneficial to the prevention and remediation of heavy metal pollution in
agricultural land in the region.
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Table 1 Soil sample basic information heavy metal element cotents around mining subsidence area

o fant: REso R, BASR/ Tt/ (mg - L)
B G5 10°° 1076 Cu Zn Pb Ni Cd Cr
X1 503.99 955.41 30.78 437.51 14.56 49.19 5.71 78.92
X2 277.91 860.98 36.90 423.30 30.87 62.66 5.43 71.00
X3 450.83 709.83 28.23 372.93 15.10 44.69 5.02 86.33
X4 306.08 811.68 31.73 397.47 26.82 55.61 5.65 78.75
A X5 450.40 475.15 34.41 574.68 15.34 53.34 5.58 98.65
X6 353.20 690.78 24.26 344.96 24.26 38.81 5.40 82.73
X7 382.39 815.38 28.13 419.20 17.95 51.94 5.08 45.74
X8 572.54 847.21 31.07 477.11 46.24 45.95 5.11 161.94
X9 618.90 1223.28 31.10 511.81 37.06 53.04 5.17 58.86
X10 453.01 1057.42 24.93 347.58 31.07 42.43 5.16 108.95
X11 462.65 1241.92 29.71 378.27 15.35 45.32 5.25 21.82
X12 338.61 909.88 30.98 417.82 28.96 63.36 5.80 91.52
b X13 414.01 484.95 18.93 342.71 23.24 40.08 5.58 54.54
X14 455.79 1 088.10 23.47 341.20 16.77 41.62 5.18 80.53
X15 475.39 999.32 35.30 488.97 32.04 57.72 5.29 77.99
X16 465.08 632.18 31.95 512.99 25.23 57.27 5.11 65.55
X17 401.84 636.79 38.10 426.71 25.05 56.22 5.16 110.25
X18 341.23 645.49 32.51 491.76 32.84 61.43 5.25 100.35
X19 477.24 753.34 31.30 455.05 21.15 60.06 5.32 59.21
¢ X20 389.68 650.86 31.05 445.88 25.07 61.70 5.42 42.85
X21 294.83 547.24 30.34 440.75 23.25 50.05 5.82 65.82
X22 278.22 677.88 26.36 412.75 21.34 43.74 5.68 78.20
X23 426.41 610.16 15.34 281.37 13.12 35.58 6.69 11.49

22 tEERRMRSH
C A IFFE R g b DR BT X 22 it 4T
BT HERRY , J5 8 e K kg . A SR Rt fE

196

S E4ETE, i Cu Zn Ni Cd.Cr.Pb JT
R H S A A i HA e S S i e e, I
M, AR RBIFSE TR IR 6 FhE 4 @ 7 R A DTRG



e A SRS B DX 1 b SR MUT T T AR R A ST

www.chinacaj.net

2019 4F55 2

DS e ) i i, 23 AR R R
SERERA | SR KU AR AR X HE AT B 52
FT, 96 /2 0 WORDRL 235 A AR R GOR A, e i
0.074 mm (200 H ) §f R FAHER I -k Ak L 075
FRRS ACIR SR ity | BT AR i A7 o R B v
AT SE R, BRI IR 2,
®2 rTEERMESETERNSE
Table 2 Test methods of six heavy metal elements

in soil samples
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Zn 0.005 EHEFT AR B I )
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Table 3 Soil environmental quality standard

TYHRE(107C M T )

MiXTeR

pH<6.5 pH=6.5~7.5 pH>7.5
Cu 50.0 100.0 100.0
Zn 200.0 250.0 300.0
Ni 40.0 50.0 60.0
Cd 0.30 0.30 0.60
Cr 150.0 200.0 250.0
Pb 250.0 300.0 350.0
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Table 4 Classification criterion of soil heavy metal

based on individual and comprehensive pollution assessment
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Fig. 5 Spatial distributions of Ni elements in surrounding

soil of mining subsidence area
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Table 5 Calculation results of second grade exceeding

standard rate of soil heavy metal content
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*6 TEESESERTBLREHITELER
Table 6 Calculation results of individual pollution index of heavy metal content in soil
RIS PR HOT M 45
PG X s TR S RS
Cu Zn Pb Ni Cd Cr
X1 & Bigh L4 R CiREE S o
X2 e B g e B g iYL e
X3 B B g e N 5 e
X4 o By e LA GiREES o
A X5 Y BRIl L4 R Gt o
X6 i B g S AR iYL iy
X7 G B KA LR 5y ©h
X8 Y i e Wb R iYL o
X9 Ry B g LA R HiGY Ry
X10 e R g e ERA i e
X11 o Bi5 Y WL LR 5 o
B X12 o Bigh s Bl iR o
X13 s Bl LA R iYL e
X14 ©h B g e N 5y e
X15 o i L4 LR GiREE o
X16 Y BRI L4 R HwiGH Y
X17 sy R g S AR iYL i
X18 Ll B LA R Y 5y e
c X19 TR Bi5 Y A Gy EiTY BA
X20 Y BRI BA Bk G e
X21 e R g s R iYL S
X22 b o B LA LR 5y L4
X23 o R o L4 EREES L4
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BABaAIX A (B A1 C AR JH i 1 6 Fh i 4 Jm Ot R
LT AR BO T RS R R 7,
x7 TEECESESRATLERITELER
Table 7 Calculation results of comprehensive pollution

index of soil heavy metal content

WG X s P, WmgER  BIEP, BRECES
A 6.87 EREE S 1.45 BRI
B 6.97 GIREE 1.24 BRI
C 8.01 EiGY 1.31 BRI

RIE(2) B H],3 MG IX 6 P 48 2%
BTG USRI NIFE J C>B>A  TFH 45 1 H 5
Yo, BT RS FREO TR A SRR Z I, I gy
B 23 A~ L3R P Cd B R H b R e
(1 9~ 12 £5 X P, FA45 5 sk (e e, B 449
W Cd 15 Y8R0 E T P, FIREMNES R, eah, AT
FHIAIX B C MM AEX A A E AKX &
M A BSEG YR & | H P, S i K (B bR 5
SERS5HWIAY A, Rk, RAARER R EIE N
MER TR, B A2 1 A PRI YR B I K
{E A/ M, FIAE S AR By T, W
WA EMEIE P, TR Z R APEM &S R (£ 7)., &
B3 AERPAIX 6 FhveE 42 )@ 25 G 5 Y A8 B/ NI
A>C>B, X7 A & WS B, AH HAH R /975 Y2 5 9
FEIG YR RIS g, W Z A 0 FE A R A 1
SOOI (MR S OR B R A TR S 3K
KRR 2 P sAs M m a5 1k 7 +
e o MES BRI YK REE RS EE
TG YT SRR 3 A . £ B AR IA O, 5 B IE X
B .C ML, MHFAIX A JH0 3 T 4 8 25 S e fa I
RE B — e RS Y, I 51 e B E A
TEEIRHE,

4 4 g

1) HTAED X 3 Ak L 7R (18) SRR 350 o 1X ] 32 A
A4 6 FhEE 48 ICER (Cu Zn Ni Cd Cr Hl Pb)
15 YL B AR AAE , Hid Cu P I Cr AR, 1 Cd
H1 Zin 3k AR

2) X} 6 B EE 4 JE T R & &S (8] 4 A B AR
(3BT, I AT B R BUX N4 T 4 R 4
0 EE R, Hh Cu 5 Zn FEORETRERSHE
S AR Ph 5 Cd 3B IR T AT A LR T K
IR 5 25 6 W R SHERG N 55 Cr 2R TR
LR PR TR A A SHREHER R )RR, Ik

b, 6 FHEL G )R U R S A S [ A LA R —
2 S, B 2 DX 35 G IR 2 A AL, 45 R R
2k,

3) PTG QAR BOT R AR R Ni & ik B
FER, Zn IRBNERRETS G T Cd KBV E BTG 4% 45
QRO TSR KD A B Al C AL JE 4k H Y5 e
SEAITT S C>B>A 5l X N 8 B0 TR A 5L
ARG , TR AR AT b S 4 S £ 5 TR BRI
FPoh A>C>B, T ik B BE X R Ak 1 H G Jw s
EBLRE N ™ 5 3008 JR] 20 A Jo IR B AR R A
TR, DR T 8 X PN B < s s e Bl 42 5 1B 4250
TEJEIE
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