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Abstract

To study the heavy metals pollution status of soils from forest land surrounding coal-fired plant in
mountainous area, species community structures of 7 forest lands surrounding Qianbei Coal-fired
Plant were investigate. Soil samples were collected at central parts and edge parts of these forest
lands, and soils in cropland out of these forest lands were sampled as well. Pollution levels of Pb,
Cd, Hg, As, Cu and Cr were analyzed. The results suggested that Pb in soils of forest land was main-
ly associated with rock weathering; forest trees are good shields against the Pb pollution caused
by atmospheric deposition. For Hg and Cd pollution, its protection primary depended on its forest
closure and components. According to the single factor and Nemerow comprehensive index me-
thod, study region was polluted with Hg, Cd and Pb, and no pollution of As, Cu and Cr in these areas
was observed.
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Bofdh, . R B FSH6TESRNERKT. SRRVIHLLRESEPLEART LI R
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1. 53|

EERIGY R LSRG Y R E A —[1]. B TESREEFEMN . BRUK, Higna
VIR E SRR A, ARSI N RAFAE BN BB AE e [2] [3]. SZE & w5 g g, /KIS T
EEMERE R, SR, i A A IR Sk B VA A P 0 4 S v e i ) AR (4] [5].

KHLH A RS G F R TR, R Abed R, SHZMucRERIRESE Hg &Y-4&)8
AS JUER)IET MR K& KSR BT G R 838 ROKIREE[6] [7]. EHmR S 70 DR AR
I B @ va ot 20 PN KA Ho BRSO, BRI AR TR H LT 43 LA TR 0 N0 A= 4
Hes B RS 8], IR BURL) S BB ) 80% [9]. SIEIREE St 5 BH 17 o3l X SRR 21 S RA &K
BT THRGE, @R KR Hg PR ES 2 [AIAH G &R, RILE Hg FIBE TS0 HARER
FHRME, 5 F A ERHERME, 5 No; ARAMKM:. BN 51BH T R P e Hg 3 22 kE
THRIESE N NREBCIE[10]. Em i it Fi R I, XA [ 18 Hy ™ Ei5 4y, HEARRIELE
ARSEEF[LL]-[13]. 7 RIS LR, Jeli ) Fia gt Hy & &5 T E SR [14]. (T T5%
Xof o B X R T ) R 3 Cus Zn. Pb RN Cr BEATIIE bR, ) REAANEE &BEAL
B R E RS —[15]. EAMEE G RHAE CR T 0 - a As. Hg 15 44 AT A 7 [16] [17]. Smotka-
Danielowska Xl b =% 1 5 75 5L PG 03 [X (Silesia) ) Rybnik A K HL T 5 &I H A Cu, Ni, Pb, Zn,
Cr ¢ Cd NP E &84T TS . RIUMEAH Cu, Ni, Pb, Zn, Cr K Cd & E0HIiA%] T 38 mg/kg, 41
mg/kg, 44 mg/kg, 120 mg/kg, 64 mg/kg Al 3 mg/kg [18]. EIVIERMEETE, CIRIIRT T HRBEAE &
ik 44.97 f¢, 1996 FEYILHL B LS, MR R AR, BRSE—ORBE % . 2R CH#
RORBEA FF 121 %, 4= ELJFUBE 5l 80 5 Mli/4E #] 2006 4F (1) 4 B JFU 7 ik 856 Ji. BAdbrs) Al
HJa, DUk 77 WL 2 E T T 578000, AT &uE R R T BECRTTER, RN RAES) T “PIEZR
7 TRESIRE. SR, EH UG SR S RN AR, SR IR ey AR AR I HA R

Hf, Bl EERTHST @5 E. AHASGEILR ] A IR 2 R, BRI
KATT G D AR LI G V5 Yt oL, IRV e [ S bk LR S R s, ) XA
R g Sk, RESRIEESZEMXRI5ERES% .
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2. MRSRE
2.1. WX

At T B b WAL T IR MAE TEARES, HiAb D552 L ILIKkEISSICAL, A ST
5K 18] ARuHoT FEAEPER L) A (] 1), BRI A)Z 3 2L A (Pinus massoniana
Lamb). fll41(Platycladus orientalis L. Franco). #I4Z(Cryptomeria fortunei Hooibrenk ex Otto et Dietr). -/
(Camptotheca acuminata Decne). 75 [XI(Cyclobalanopsis glauca (Thunb.) Oerst) A=, #EAZ 3 ELLEHT
(Rubus corchorifolius L. F.). 33 (Viburnum dilatatum Thunb). %7 #£#{(Zanthoxylum simulans Hance). #r4#
(Trachycarpus fortunei (Hook.) H. Wendl.). =S (Millettia wight et Arn.) X ki (Pyracantha fortuneana
(Maxim.) LN, BAZE EEN'E R (Tuber sword Fern). 3F & (Imperata cylindrica Linn. Beauv). 7/
(Lobelia seguinii Levl. Et Vant.). {47 (Herba artimisiae Sieversianae)-5 7 & (Herba Acroptili Repentis). fiff 7%
XN N SRS T o AE KR AR RO E, RAEK . RS PEIERIR 2 . 2014 4, XA K. &b
Koo PER PEAERG JERG R PERE RS R O 108 K 68 K 63 K. 52 K. 37 K. 25 K.
11 R5 3 ROAA BRI L 1). BT, MRa) BE, K 51 RS Gl 2L b Ea i, PO R
5RMIIRZ « X 50 FCLH 5T I R T Bt 18 5 4 8 5 G I 7o 45 A B2 = [19], X Al Reie =2
BRI PRHb I3 A7 PR 5200

2.2. MBI SHARE

FTBACHT RIS . MRt Ai 75 0 b R AL R S 2% B T R 3 rp B S R TS YRR T 4
B, 2015 4F 8 HTEH) AR E T 7 MFEAL, FEHUE B 1o 0 BITERE ST AR AR ) 036 43
1A% KRR HEAT T 32 (0~10 om) LHERE FOR AR . TIERENCRAEL 1 kg, BRI E ERA, =
W, i 2 mm GEEES T pH A, T 0.145 mm FEkESH T E 4B T E Pb. Cd. Cr. Hg. As /%
Cu 7 ¥,

o HERERES *x SWRARBG | | ens

fo LubkE)T V7)) awafh ™ 18 e

Figure 1. Location of forestry survey plots
1. REXE#ERRESHE
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Table 1. General information of forestry sampling plots

1 EMER
PR HuTE NS BE() ) Wifir By ek i HEHRCK) PAVSRCTEIE i) S

1# W +im 31 Ela e i A+ 976 5
24 it i 44 =l i v KR Bt 975 5
3# i patatid] 57 xR Wi -5 ot - 999 95
a4 i ER] 0 / / FrRig s 4+ 899 G
5# Pt A 34 (i) P B i Bt 1002 95
6# Wi ERin) 20 ] e b i %t 1053 P
T# Wi +1hi 14 Vsld YRR Myt Wt 939 pi
2.3. P AE

4% pH SRHBREETHENE; Cr. Cu RHBR LTI, 587 R EREEEATIE; Pb.
Cd KRR A/ ik AT il me, A8 - R FIRIBGEEE T 00T Hoy As SRA KMk, ¥4 JR-T 5862l
SE[13]. HIE 5 8E Si it 20 #r % F Microsoft excel 2003, SPSS 18.0 & ArcGis 10.3 2511458 o

3. /R
3.1. ESERAHER

A4 2 AT, WAL AR S AR L pH [ KT 7, RS, TARSMIHEX 13 pH E BN T 7,
BHERYE. M. MG SMAERZE L P S BT EEAREZER( 2. KMhRELHESJE P
TRSMENE), BRABN 16.47%. MRS HRERZE L P &AL FHENEKE 7 RE 50k
F|T 49.47%7F1 38.40%. M S5HRGRE T HF B NI Cd RGBS, b Cd S EREEHIE T 5
FERi, 151.03mg/kg. 5. 6 SHE Rl Cd S EMWAHNE E . H Hg & EMNEAL. AhRE gt Hy 71
79 0.30 mg/kg W E KT 4K (0.64 mg/kg) 5 #K41(0.69 molkg) K = L. As FEARH. MRS S5 KAME
B EE R E SRR, BRABKT 70%. aTLLEH, 3. 5. 6. 7 S As BRAL, AR5 XL
FEH A ZEEAR B K ARIFE XK. Cu 5 Cr fEM . MEEMIERE Lrh & &SI ENE, HER
PEECKR, AR5 REE 48%L) |
3.2. EERISHRKYE

o ] IR B ARE( 2) S 1990 474 [E b g A I S A e S L 30 A B LI R
AR 11 G (pH JEFl 6.5~7.5) 02 ], 0 & 5 ik e ik 3R B i AR E PR S AE, AR ARZR MRS 1
HRBAR R AN 85.71%, 57.14%5 71.43%. KHEARRIGMCT4E, M. MG Ro LB bR %551
A 14.28%, 71.43%J% 57.14%. WF7CIX 3. B 4. 8575 Gk AR, X 2 SRR AR A 1 3
o IR AR 1 R

DA 1990 A4 [E LI A I DA LI SEAS I, (USTTEMMAEG RIS, HR&SESETE
FEAE— B BT RIS o NILAT TR A 7 14805 28605 B4R E0E 37 P [21] . 508135 Jeda ot
AN

»|O
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Table 2. Heavy metals in soil samples (mg/kg)

i 2. REIHRPEERHEI(mg/kK)

FEH pH Pb Cd Hg As Cu Cr
KEZ/NEY 7.15 31.00 0.36 0.40 27.00 11.91 18.62
24k 7.45 24.37 ND* 0.22 31.23 4.42 1.96
3tk 7.14 38.37 0.42 0.14 1.18 36.01 77.28
Atk 7.06 40.16 0.98 0.42 321 22.56 48.33
S#pR A 7.32 36.57 0.67 0.15 4.26 17.55 29.23
EZANGE 7.15 39.01 0.99 0.38 3.72 46.65 36.15
THIR R 7.06 32.64 1.03 0.52 454 51.34 26.71
FHE 721 33.66 0.69 0.30 11.99 27.98 31.66

A2 5 2 H(%) 2.00 16.47 44.86 51.20 111.66 69.32 79.71
1Pk 2% 7.12 11.72 0.20 0.65 26.96 441 5.02
PYZINC 3 7.22 32.49 ND 0.45 473 8.90 17.18
3k 7.15 39.04 0.52 0.90 16.70 23.58 37.30
LTINS 7.11 38.25 0.32 0.76 14.11 2213 30.22
S#ik % 7.18 38.66 ND 0.37 9.92 8.138 29.72
6k 2% 7.01 51.58 ND 0.55 448 8.56 3.83
THIK 7.10 14.31 0.45 0.92 8.16 41.73 32.63
S 7.13 31.30 0.39 0.64 11.83 15.89 20.95

AR5 2 H(%) 1.02 49.47 43.13 35.85 73.16 89.96 68.91
WE:Z 704 6.83 27.17 0.97 1.36 ND 30.48 21.47
28R 4h 6.57 53.51 0.68 0.12 18.16 21.79 27.23
3 #kAH 6.59 48.25 0.51 0.50 1.35 33.55 39.87
AR AL 6.51 51.22 0.67 0.32 11.23 30.66 29.87
S#R AL 6.75 19.21 0.29 0.40 4.69 21.30 8.42
6HAR b 6.66 40.46 0.21 0.54 6.62 8.48 5.97
THIR A 6.85 25.75 0.72 1.20 7.78 46.93 36.49
SEHE 6.71 35.73 0.56 0.69 6.43 27.09 23.24

5 R HU(%) 1.79 38.40 50.58 70.64 100.65 48.27 60.51

E: “ND” JyARfath, Cd a7y 0.05 mg/kg: As farthiFRJy 0.5 mg/kg.

Table 3. Environmental quality standard for soils and background values of heavy

metals in soils from Guizhou Province

(%1 g@:ﬁéﬂﬁ)ﬁ%ﬁ)&&%ﬂ‘l HHRECRE RE(Mg/kg)
Pb Cd Hg As Cu Cr
TR AR ) 300.00 0.30 0.50 30.00 200.00 300.00
TG T ES)R {E[20] 35.20 0.66 0.11 20.00 32.00 95.50
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A, PRI SR D IS RYIITS ARG CONER | AP e S S (malkg) s Si N EIRIVES i 55
MR SE. WP SRETs R iik:

X P WP GG RAREL,  Pipe AMEETSG G IS B 7 iR R RAE T 75 Plave NS 5
LIS Qe DN T BT E T T, AR SRS B O b L4 4

M5 B8 HORE (4 5), LR MG, IERMIML, #AEAE Hg TRITRIG, RIYiZ
X 13 Hy 150 RBOAM™ E K. JEAh, Ml LIS AATE Cd IS QIR MM L IRIEZ 2T Ph
5%, FEZAAEEENEN . 2T 50N E TR, PIEX As. Cu k& Cr AMEEISRILR . NN
PEREREORE, Wby MG RS IR 32 1 81755, WART . MG RIMSNHE, WD 2GR
HOZH K. FIRAT DU 28 a4R i) EZ ok T Hg. Pb K Cd.

Table 4. The evaluation criterion for Nemerow comprehensive pollution index of the soil
iz 4. TERBDEESEESITNIRE

SRR 7> 1 2 3 4 5
RETS R H(P 47) <0.7 0.7~1.0 1.0~-2.0 2.0~3.0 >3.0
1R A BN LTS SRREES EREPS

Table 5. Classification results of single factor and Nemerow comprehensive index method (n = 7)
=5 BETFMABTEREERIRERMN=7)

WAL E TCE BT 15 4K PG T2
Pb 0.96 ESEES
cd 1.05 VR S
v Yu
Fb " “ /54* ot
As 0.60 FREES
Cu 0.87 ESEES
Cr 0.33 ESEES
Pb 0.89 ESEES
cd 0.59 ESEES
L% " - - s
As 0.59 ESEES Bk
Cu 0.50 ESEES
cr 0.22 VR S
Pb 1.02 T
cd 0.85 ESEES
Hg 6.27 P 458
A FHE A 0.32 Py ERREPS
Cu 0.85 ESEES
cr 0.24 ESEES
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3.3. ESRISRIFREN

BT IX I LI E )8 P A TG 5y, MR Z 13 P & B ARESE 30 molkg AT . AR5,
VLA 70 X ITE I 2 Ph AURS e MR 2 138 Po W 2 BRIE T 38 5l KA DT RHE 2 e b
Bel. MG S5MAN L3 P S REARMZE BN, M4 Pb 2R W e 1 ZIR TR R CE R Ak
SR B3R Pb S AR ZE RN AT RE R BLR T RIS S 5 ORI, AR RS, RS LA, Cd.
Hg fEMH . MESMIN SRR AER . Wb EGRIGREZET IR RE S KRG EET X
HL RS HY) . ATHIRT LA AR WZ i) XL X3 Hg Cdy Cu 5 Cr ig QLR A X, AHT 5T
B BR, KDUROTRTGRTT M X RN AR o0 Cdy Hg PIAT TR IR w22
FEZM LRI . As TR & BB, AWHFIEKIERZE 5EAR RN L3 As {55 R
AEIFHEBRICR, W35, 55, 6557 9HA, BIR6 SHAERZRS, HiZFEARKHR
O o HLR, MWERIASE K LIS, ] RE AR R E SR I AR IR R L .

4, L&

DK L s R R B S . XA AORE R, PRI AE LD XK | S e ik iy, ARSI N o
RN Z — o B X A AT A2 A M5, HXTEARR 5 EAR R mEB N 2T 5t
A LI S LR TR S SR s RAR BOE VR 5 R, DETTIX R E 27 4E Hg. Cd. Pb U5 4L,
M Asy Cu fz Cr AMEEISHIIR . Lhis, DML X K] M & o, KRBk 5 g X
MIEEE o, SRR ERCEEMA. Fa . BAEARRE MR BERJE T E R PR R A T AR
BRI . RN, TEAREM 5 R RLEAT S B, e KM R 5 EA R A S
A

EHEUmHE

oK B 28 Bl #3410 H (21407031) .
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