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Study on soil heavy metal pollution characteristics of typical

coal mines in the mining area of Yongding
LIN Zhenzhen
( Fujian Huasha Institute of Energy and Design Co. ,Lid. , Fuzhou 350001 , China)
Abstract; In order to determine the characteristics of heavy metal pollution of soil in the coal mining ar-
ea of Yongding, 93 topsoil samples from 3 typical coal mines were collected. The contents of Cd, Pb,
Zn, Cu and Cr in the samples were determined by microwave digestion—atomic absorption spectropho-
tometry. The enrichment factor method, Nemerow index method and potential ecological risk index
method were used for analysis and assessment. The results showed that the order of comprehensive pol-
lution index and enrichment degree was Zn>Cd>Cr>Cu>Pb. Based on the compound ecological risk in-

dex, 2.2% of samples belong to medium risk and 97.8% belongs to slight risk. There was a very signifi-

cant positive correlation between any two elements in Cu,Cr ,Pb and Cd.
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Fig.1 Geographical location map of the study area

2 RS

21 HERESHE

FE R AR J7 V5 FE B DA B 0] . S A
() RAE H AE 728 AN [F SR L2 B A S 1)
AN B I TR B A B R A — A R A
it , R FHURBE L B A7 5 456 (RSB R B 1 D AR
) (HI/T 166—2004 ) 1 A 3 i SR AR A 1 Ji )
XA i MR A B, 25 1 AR R AE F 5
XAE®E S WAL IE 2l X, SR B3 B b
G| R P 0 5B 127 NS L O 12/ N

Hi ARV X A G X DU A X8, A4 SRR BT i R
MEACTE A SR 5 A RAE AL, IR AR R EE R
JZ2HHE(0~20 em) % 1 kg Z2 47, IR AT )5 DU 43
B kg HHEVERZ S TR A RE, W bRos Il %
5 T R B B R e 7 S O, AR RIS 3R
45 1358 93y, P e BT 35 1, AR R 30
Oy, EHIER 28 17, 00 SRR SRR LA 2,
TR AR T AR SRR A AR R
AT, I B RS J5 3 100 H 5, 2K 5 2%
TR AF o
22 #HRNESHH

4 RE iR F HNO, -HC1-HC10, HEF 710k 314
fiff A R0 5 350 2 M 6 B AR U . Cd A1 P &
WA 35 0 - W 2 D6 O BE 1 (GB/T 17141—
1997), Zn Hl Cu Z W& K JE VR F W% (GB/T
17138—1997) , Cr Z I A I F WISk (HY 491—
2009) . JRAERE SR TR I R L JE TR, S 1]
FEZFRiE GB 5085.3—2007 #EATIE /3 #r, 4lik
ok S7-93 [ B XU 4l K ZEAE RS, Dk T AR AN
IZ58 WX -6000, % IR 7 %< B 0 BR [CHiR 3 7%
JE IR AT Y EE TR B AA-6300C,
23 BRERIESET

SyH AR R A S AR R A, O I S
T HERE 5 (GBWO07454( GSS-25) ) 25 11 20% -
FPRETEA T o s ], 00 5 205 SR 7 T R A v S
A IR 22 SRVFE N 5 PATRER 2278 10% 35 Fil N
D5 25 SRS B0 B A B AR oE 20K

3 EMAE

H A, T3 4 Jm 75 G A5 B D A XU DAk
TR Z B A B 48 50 g B 25
BG P AR EE MBCE 25 Gk T BT E B0k
(Muller $8 85) | ¥ 1F A= 25 JXUBS: 48 0% ( Hakanson
) VEERE BRI M AR AR R AE
VEHUE S R B0 WL 2555 Y A8 Bk F T TE
A S IR HR BOAE VRN 7k
31 ESRSRAVESRE

By=C/Cp-1
KB, WEERE, R+ E 4R E £
Ol CoN i EE AR SN B B C oy N X I 1 38

db B2
H 2= o

32 ABFEEFHRIEEE
Pi:Ci/Si;
Pu={[(C/S) . +(C/S). 121"



www.chinacaj.net

- 90 - gE B B &R P F3HEFH
N
FA26 X FF h
o LM \ 0 200  400m
+37247 N e
. +480 M3 7 GBI w,ﬁ.:,
. s,
\
ﬁ'451315# 8 ‘ .

+4035|J#<‘ 7400 U f’,"\iiﬁlx

6# <¢v‘
O
SO o |,
#0
" 2%1 =

o [ O11#
Wy TP

O | D
o 451
| o
He 3% ﬁf\%‘ o -EJ"L(G.
C 25 POl (] -
(a) BITEHUR" (b) FHBEH"
) N
300 600 m
o ——
Oi# "
6 v
[ VE Cl104
20 J21 DU -+440 3l EI84
184 e [19%
240 ol
+3974EK I uEHERGE 174 ™ \
18; 19 +462 I 29 3EEAAL
194 B\
'O 5% /
6
-+ 5
S HRRH \
7 (4663F)
3 \ IR
I\E H+455 X FH—
T 16 14 N0
AN +446%: 114
—BI+5349E 4#El\ 15 f=tey
16#1;1E{ / }13# N
7 15 \ = 10# IS HHEAT%
N\ /ST |
\ INEFE+436HERT
174
N\
(c) AR

2 REwHRE
Fig.2 Sampling distribution diagrams

A PO RN B B BTG R R R C O 33 BEAESKKEIEHZE

B S .5, i T8 B O P bR ¢ =C/C
S0, 5 AR L S E™, Cd Pb Zn, E =T xC

Cu,Cr (75 5 {E 4> B HL 0.054 ,34.9 ,82.7,21.6, ! ] a C
413 mg/kgs (C/S,) 0 i 42 (0 005035 e £ RI= X E =2 T xC=21T %
BRI (C/8,),, i T4 10 M1 A 8 e

[P RINZICER BN LA I8 4 E, A i

P2 E
P JR IR ET KSR 2L € AR i XS



B

www.chinacaj.net

KEH RBARIEG LIEF 28T EBFIEHR - 91 -

ERTS R REG C o i RIS ; C, i
4 PN S A, AR SE LUAR i LI
SEAZ WA, T, i EEEF RN R, EE

B TR 4 S TR AT R X B 4 T Y i
AR, Cd . Pb Cu . Cr #l Zn BUE 4K 30.5.5,
2 ‘1(51 .

®1 M A ERBERIEN IR

Table 1 Evaluation methods and corresponding evaluation standards
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Table 2 Statistical characteristic values of soil heavy metals in the study area

ST 2 B (Cu) B (Cr) Hr(Pb) fa(Cd) #E(Zn)
S/ (mg - k™) 32.037 96.522 34.376 0.132 73.949
FRifER 4.701 35.006 16.455 0.054 9.646
5 5 FE % 14.672 36.268 47.867 41.088 13.045
it B 0.289 -0.272 0.432 0.235 0.033
W i -0.064 -1.488 -1.401 -1.137 -0.410
By 0.48 (#li%) 1.34 (3K) -0.02(HHX ) 14505 K) 242(BEE)
i [ 0.35(#8%) L00(ER)  —046(HIMIA)  0.36( %) 2.66(HBEHE)
<aiz@:> B gy 0.33( &%) 0.17(5%%) -0.41 (KX ) 0.79(%%%) LI8(#K)
Bissesin 0.62( %) 2. 13(HEE) 0.44(#42) 235(@EER) L64(HK)

42 MRXTIEELETHRIEHNE 3.608 . Pb 0.390 ~ 1. 920, Cd 0. 852 ~ 4. 259
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Table 3 Statistical table of comprehensive pollution index of soil heavy metals in the study area

S5 Py P Py Pegs; P
Py 1.782 3.040 1.526 3.473 4.048
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Table 4 Statistical table of potential ecological risk index of soil heavy metals in the study area
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Gt B o

il (Cu) % (Cr) Hi(Pb) Fa(cd) 5% (7Zn) s &N

RAE 10.185 7.215 9.599 127.778 1.198 153.266

/ME 4.931 1.758 1.948 25.556 0.665 1.758

SEH(E 7.416 4.674 4.925 73.411 0.894 91.320

PR 1.094 1.704 2.370 30.326 0.117 /
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Table 5 Correlation of heavy metal content in soil

Cu Cr Pb Cd Zn
Cu Pearson F G 1
Cr Pearson AHCH: 548 1
Ph Pearson FHICPE 653 % 788" * 1
cd Pearson FHICPE 503" 708 * * .872** 1
Zn Pearson G .019 -.059 -.298** -.288*" 1
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