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Abstract: From the perspective of environmental protection and ecological reconstruction, the authors used the collection and test-
ing of environmental soil samples to compare and analyze the effects of coal mining on the regional ecological environment, and eval-
uated the current status of the soil quality. Through analysis, the authors found that the degree of dispersion of all elements in the soil
has been increased by 1—4 times (except for Cr, Hg, and P) as compared with things in 2007, which exhibits an increase in the maxi-
mum value of element content; nevertheless, the increase is limited, and this area is still low in selenium, nitrogen and phosphorus,
and rich in potassium. Moreover, the study area is not substantially contaminated by heavy metals induced by coal mining, with only
existence of a very few points of source contaminations of Cd and As. The evaluation results can provide a basis for the development
of resources and ecological reconstruction of Ningdong coal base.
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Fig. 1 Location of Ningdong coal base
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of sampling points
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(GB15618—1995) fR{H . 4t &3, X N L4 Pb,
Zn Cr ¥ B OB BEH & bR g 2253 ik 6.16 . 12.1
8.0, As Fll Cu tHA — i F2 BE 1Y B HIE , A il B 22
3R 2.6 13,43, FH X IR R4 @ T E S B
%25 S0, Pb % /ME S 10.1mg/kg, B K ik
126mg/kg, Zn & /N {H 24 15.5mg/kg, B K A ik
131mg/kg, Cr % /N H K 13.1mg/kg, B K 1A ik
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Table 1 Analytic methods and detection limits

of various elements in soil

BoR IR i H Rz B
ICP-MS w(Cd)/10° 0.022
w(Pb)/10° 2
w(Cu)/10° 1
w(Zn)/10° 2
XRF
w(Cr)/10° 3
w(P)/10° 10
w(K:0) /10? 0.01
w(As)/10° 0.25
AFS w(Hg)/10° 0.48
w(Se)/10° 0.01
VOL w(N)/10° 16
FaS RN w(Corg)/10? 0.05
ISR pH(IC ) 0.1

67mg/kg. XN T2 HRID L Kpdind, JLT-3f
A NIRRT R0 )32 A o AR 3388
B B bR vE (GB15618—1995) , #42 IR 317 1 Ak
Y B AR, PR IX PR 5E o PPN I A T =%
B, RIA R A mOll A 7= R 9 1E A 1 ) £ 1
S PP &BL: O7 F B 4B TR &R
T R AT I GB15618—1995 = bR EFRE ; @7
FlvEE 4 Jm Ju 2 O a0 W E AR T e KT
GB15618—1995 — b #fE FRAA ; B Cd Ml As 435114
A 24T ARE S & T bR fE R, Cu.
Pb. Zn 73 A 14 44 2R i R T — R fERR
(& 3)  FHXS T — AR HERRAE, AR AN 1.56% ;

F2 FTESEETESHSFIT0=6391)

Table 2 Statistic list of soil heavy metal parameters

mg/kg

FRIESHL Hg Pb Cd Cr As Cu Zn pH

/M 0.009 10.1 0.01 13.1 272 727 155 827

fEONIEN 0.113 126 089 67 3154 365 131 9.76

FHE 0.02 1583 0.09 4583 82 1424 3691 898

Rl H=E S 0.012 6.16 0.06 80 26 343 12.1 020
B REL 0.60 039 067 0.17 032 024 033
GBIs6Is— P& 15 500 1.0 300 40 400 500
1995 “4% 1.0 350 0.60 250 25 100 300

ArHERRA —% 015 35 020 90 15 35 100
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Fig. 3 Comprehensive evaluation partition of soil heavy metals
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Table 3 Statistic list of soil nutrient elements

and enrichment degree classification

0,

eV Corg N p K
T/ ME 0.03 0.001 0.02 1.07
[CONI-| 6.04 0.158 0.1 2.56
FEIE 0.68 0.03 0.03 1.71

PR 22 0.52 0.02 0.01 0.11

JrHEz <0.6 <0.005 <0.4 <0.6
ez 0.6~1.0  0.005~0.075  0.4~0.8 0.6~1.2

AR 2 1.0~20  0.075~0.1 0.8~1.2 1.2~1.8
itk 2.0~3.0 0.1~0.15 1.2~1.6 1.8~2.4

W >3.0 >0.15 >1.6 >2.4
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Table 4 Statistic list of Se in soil and

enrichment degree classification

mg/kg
Be/ME TONH Rl i 22
e iEny
0.05 0.54 0.14 0.07
Al il BTG BT
AR

Se=0.222 0.175<Se<0.222 0.116<Se<0.175 Se<0.116
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Fig. 4 Enrichment degree partition of nutrient elements N,K, and organic matter

42 E10FETEETERREER
R v oo K B A (R AR AR ) g A SRR
(k) AR () RRAE . BFUHRFE 1E— Bt

— RS TTREERETX

P <0.116
0.116 <Ps,<0.175 (
0.175 <Pg<0.222 (
Py >0222

= Bl

(

(

B
&
il

P
=]

RSy AL

201 7AEPFA XS
KF

[RES DAL

s MG

Cdhgukt

T3 TRy

[#5
Fig. 5

T HESe LR B L i

Distribution of Se enrichment degrees

i )
[
i)
i )

W () NICRTEIE DR BB, KRR e=(Ci-
Co)/t, TN XA & 5 SR A R AR AR R B o
R AR PR L , A V=(Ci—Co)/Co »

ook o BEE R (mg/kga) , Ct oM 1R £
LR & i (mg/kg) , Co AL LRI 1) 7 & (mg/
kg) e NI I TE] (a) o

FIHI 2007 4570 2017 AR , 15 15845
TCER V-3 RS AE A, Wk 6, AT LI
M10a 8], 7% E 4 J& V- 2 B A4E 2T Cu>Zn>
As>Pb=Cd>Hg>Cr, =RY R HE R K>Corg>N>
Se>P; (10 4F K 1% 2 22 b e R (19 J& Corg, HRJE

>N

Se .Hg fll Cd, Cr £ B3 K ; @ LLAH] GB15618—

RS 2007 ETEEETESERITSH(n=6541)

Table 5 Statistic list of various elements content

parameters in soil in 2007

mg/kg
FEZE Hg Pb cd Cr As Cu Zn
FoME 0007 101 0.03 8 0.4 71 1977
KM 0071 212 036 679 127 214 5242
M 0014 1581 0.07 4589  7.69  13.09 36.14
FREBS 2 529 155 002 956 154 254 575
ARRE 039 0.1 0.29 0.2 0.2 0.19  0.16
FRIEB%L Corg/% N/% P/% K/% Se
/Ml 0.12 0.01 0.02 1.46 0.04
I YN: ] 2.07 0.12 0.07 1.97 0.31
FHE 0.42 0.027 0.028 1.68 0.1
PR 22 0.16 0.01 0.01 0.08 0.04
R REL 0.39 0.42 0.23 0.05 0.36
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Fig. 6 Box diagram of content variation of heavy metals and nutrient matter in soil
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Table 6 List of cumulative rates of soil elements

mg/(kg-a™)
S8 Hg Pb cd Cr As Cu Zn
ZREAR  0.001  0.002 0.002 -0.006 0.051 0.116 0.078
MASfEE 0472 0.001 0266  -0.023  0.066 0.088  0.021
S Corg N P K Se
SRR 0.027  0.005 0002 0037  0.003
MUBEE 0643 0190 0.076  0.022 0321
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