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AR T T E KL B bRl GB15618—1995 Hriff b 5 4 & — HARENE A 2 LU (E S, i 5 5%
X HER A2 SRR RS2 A ML 3G B2 il B 3 4k 43 G R S s EAE AT A (R 1) HERR T
SRR ARTR] 5 G PR 3R (e 2 ABAE R T ) |, v 8 408 DX i i 78 20 7T LA S 5 X4 Ml 3 30 28
MIZER. R 2 FF 1 BXMERZHIERE SRS BN, ITUES 4 M XARKHERZE LHEE SR Cu,
Zn .Cr.Cd.Pb He As S e, B XA HFEZE HEE4AE S 100 m=200 m =300 m=400 m
=500 m, 3k 2 FE TR A I TR AR A, AR TR , 2t iR 0 - S 4 R 7 .
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Table 1 National standard and regional reference concentration of heavy metals in agricultural fields

TiH Cu Zn Cr Cd Hg Pb As

K A S o e — bR M <35 <100 <90 <0.2 <0.15 <35 <I5
WL 0—20em 42 35 Ll 16.78 61.68 166. 50 0.19 0.50 9.21 14.71
A 20—40 cm + )2 +HES HAE 16.13 61.15 162.71 0.17 0.46 9.01 14.13
MEL 40—60 em + )2+ 15 (g 15.98 59.83 158.16 0.16 0.41 8.97 14.00
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Table 2  Concentrations of heavy metals in farmland surface soils around the coal mine in Suzhou City

K TAEHE/m Cu ; Zn ; Cr ; cd . Hg ; Pb . As ;

/(mg-kg™ )  /(mgkg™) /(mgkg™) /(mg-kg™) /(mgkg™) /(mg-kg™ ) /(mgkg )

100 31.88 75.46 375.00 0.56 2.50 16.82 18.61

200 25.23 72.28 375.00 0.36 2.13 14.28 17.86

300 22.40 69.93 354.17 0.28 1.75 13.01 16.10

AN

400 21.23 69.86 333.33 0.24 1.38 9.21 15.88

500 19.98 65.05 265.00 0.21 0.83 9.21 15.82
BIE = frfE2s  24.14£4.74  70.52+3.81 340.50£45.60 0.33+0.14  1.72£0.65  12.51+3.31 16.85£1.29

100 31.05 87.24 692.98 0.60 2.93 13.01 19.76

200 28.70 84.80 361.87 0.39 2.93 11.82 18.20

300 26. 60 82.00 361.87 0.25 1.83 10.22 17.85

Bl

400 24.08 69.83 361.87 0.20 1.83 8.96 16.53

500 17.53 62.80 361.87 0.19 1.83 6.42 15.98
YIH PR 25.59£5.19  77.33 £10.53 428.09 +148.08 0.33 +0.17 2.27 £0.60 10.32 +£2.81 17.66 £1.49

100 31.63 82.27 586.97 0.53 2.71 15.30 18.82

200 27.58 80. 85 512.83 0.46 2.26 13.82 17.96

) 300 24.62 78.63 433.74 0.38 1.67 12.26 16.58

QL 400 22.19 71.81 397.86 0.29 1.66 10.79 15.96

500 18.57 66.76 397.83 0.19 1.19 8.46 15.67
Yl + brifizs 24.92+£5.00  76.06 £6.57 465.85 +£82.40 0.37 £0.13 1.90 +0.59 12.13 +2.65 17.00 £1.35

100 30. 86 84.66 498.93 0.49 2.34 18.90 19.13

200 28.52 81.78 478.34 0.43 2.11 17.85 18.65

iy 300 26.56 79.75 413.78 0.39 1.86 15.76 17.88

400 25.12 73.68 386. 86 0.31 1.26 12.63 16.32

500 19.39 69.87 386. 86 0.27 0.93 10. 82 15.58

W AR 26.09 £4.32 77.95£6.05 432.95+£52.51 0.38 £0.089 1.70 £0.59 15.19 £3.42 17.51 +1.52
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Qeda B, WA 3, T AR H 4 7 X5 8] 500 m NERJZ +IEH G Cu . Zn Pb BATEAR; As I ; Cd AR
1.65—1.90 15, 132 EEJ® Cd BTG4 Cr AR 3. 78—5. 18 47, R IEE R T5 YL s Hy bRk 11. 33—
15. 13 4%+ FEI5 4 4 A KRIZ HIE SR S R SN RZ L EE 48 & oo HE AT L)
B BIPRE A L R R E Cd B RESg, Cr RS 3 He BTG L.

®3 EMNTH X ERAR HR)Z 3 B w5 YR AL
Table 3  Pollution index of heavy metals in farmland surface soils around the coal mine in Suzhou City
Zn Cr cd He Ph As
2 1 2 1 2 1 2 1 2 1 2 1 2

X

HAlFE 0.69 1.44 0.71 1.14 3.78 2.05 1.65 1.74  11.50 3.44 0.36 1.36 .12 1.15
BeE 0.73 1.53 0.77 1.25 4.76 2.57 1.65 1.74  15.13  4.54  0.29 1.10 1.18 1.20
WBEg 0.71 1.48 0.76 1.23 5.18 2.80 1.85 1.95 12.67 3.80  0.35 1.32 1.11  1.13

s 075  1.55  0.78  1.26  4.81 2.60 1.90 2.00 11.33 3.40 0.43 1.25 1.18 1.19
e L P IR 5 e 5 = 15 B S F 29 i/ [ 58 4 IR BT B — R 5 2. DRSS IX A P {48 X SR 2 00 LA

T4 N AN XRZE DERG R RIRL. RIS EEE O T5 R IR 18 S EH ST
T RIS 5 EAE A, BE S A L S U RER™ (8 R X B A 1 e B2 . R R AR 5 (L., ) 700 0—6 3L 7 4~4%
G, 53 R TS Y BE R TCFIBR . SR A X0 B 22 B R 1 SR (AT DT AR, AT USSR 1 4 A4
X518 500 m NFRJZ T BRI 4)  RIE TS RIS BOVINRFR HAZ 5 QAR . I3k 4 s
o B C TRV Yo 0 BT 6 AT L, 4 AN X Cr Cd SRR BE TS5 4%, He S vpBE VS Y. 15 B g M i X+
MR NN R RS2 T (TRt iR 2 4 h Cr \Cd \Hg 3 FhEL G @ 15 L.

R4 NI X E LA TR 0 B R 452

Table 4 Accumulation index of heavy metals in farmland surface soils around the coal mine in Suzhou City

28 I, (Cu) I, (Zn) 1., (Cr) 1., (Cd) 1., (Hg) I,.,(Pb) Lo, (As)
SRAlE -0.06 -0.39 0.45 0.21 1.20 -0.14 -0.40
Bkl 0.02 -0.26 0.80 0.21 1.60 -0.27 -0.38
A -0.01 -0.28 0.90 0.38 1.34 -0.19 -0.40
P 0.05 -0.25 0.79 0.41 1.18 0.14 -0.33

Ly, =logy [ €,/ (kX B,) T, C, NGRS F-I9{E, B, A5 5AE, WA D 1.5,

2.2 ) 4 ] IR R

HiZe 1 nl L, YB3 (0—20 cm) 3% Cr Cd \Hg B2 i T/ JZ (20—40 cm) J2 T JZ (40—60 cm)
TIEHEG RS R, HERENGmE f 2T REAGES, WHRZE PSS RN ESEIFAEH
T AN R, RO ERA AT S 5 A, b ] B ACNE sh & R &5 . fEF]—3b s, b bR
3 44 CuZn Pb As S LT ECA L. X RIIAR X R E T2 N ONTG s m s Wl e, Cr Cd,
Hg 1975 B Al BEIR Tl 2B 7 i B i I RL AR 25 BR BRI S S , DA RO R SRR 15 2.

N TR A G i [ AR RS R TERET X AR Y 100 m &b Sy BEIRE , XA R 2 TG L i
H4pm Cr Cd Hg JEATINE 7387, & 1 el ,4 A4S0 X 100 m b B R E| T o, Cr Cd \Hg 1935 B 4 {EE
FEl /3 12 198. 62—538.47 mg-kg ' .0.31—0.55 mg-kg ' .0.87—2.62 mg-kg .

ZHRFR 1 AR 3 AL TR] R i 13 4 g &5 1t 3418, Cr . Cd \Hg 3 R J& In] T &R 1L#% , (HiT
BRI IEA N BN FZEE HETE 0—20 cm,40—60 cm 4. Cd iFFE RS K48 Hg iT#8 50, Cr /D, X
FEOEH RIS b TR WA R AT 1R B 2B ER)Z S P BRSBTS A
WA 2R RO BRI A A A
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Fig.1 Vertical distribution profile of average heavy metal concentration

in farmland soils around the coal mine in Suzhou City

(1) [RI&B XTI EL 3R 2 -3 & J & b BR, W LB 4 A0 IR R )2 TR E 48 Cu Zn (Cr Cd |
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JET5 % AERE LI R AR 0T (HIE R A .

(2) 4 AP X )2 T G R P B 15 AR BT LLE ) 4 07 X7 [l 500 m R 2 4 4%
H 4 )@ Cu Zn Pb JA AR As W& 5 Cd 32 B2 75 4y ; Cr B2 Y5 Yy s He JV HE {5 4% AR R I8 80T LU Hh 4
ATIX Cr (Cd 32 BET5 Y%, He o BE 5 g B B 25 A0k R ZR 520, JE 7 1 ISR 36 3l e JiL i M T i X 3R 2
13 Cr Cd \Hg 3 FPE G Jm {55

(3) FEHEA1X 100 m AbfY +3E0 I b, RFEVREE 3y Cr Cd Hg & R B 48X, B 5 +
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CHARACTERISTICES OF HEAVY METAL CONCENTRATIONS IN
SOIL AROUND COAL MINING AREA IN SUZHOU CITY

YUAN Xintian' ZHANG Chunli® SUN Qian’ WU Yichun®
(1. School of Earth Science and Engineering, Suzhou University;

2. School of Chemistry and Life Sciences, Suzhou University, Suzhou, 234000, China)

ABSTRACT
Based on field sample collection and laboratory analysis, the characteristics of pollution, as well as the
vertical migration of the heavy metals including Cu, Zn, Cr, Cd, Pb, Hg and As were investigated. The
results indicate that the concentrations of Cr, Cd, Hg and As exceeded the Class I National Soil Environmental
Quality Standard. The pollution grade is light for As and Cd, moderate for Cr, and severe for Hg. A negative
correlation between the concentrations of heavy metals in surface soil and the distance between coal mine and
farmland was revealed, indicating that mining had an important contribution to the heavy metal pollution of
farmland around the coal mine. Additionally, the concentrations of Cr, Cd and Hg in soils from different
depths are all higher than those of soils in Sixian County adjacent to Suzhou City, and are negatively correlated
with the depth of soil.

Keywords: farmland soil, heavy metals, pollution characteristics, migration regularity.



