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Abstract

In order to explore the content characteristics and sources of heavy metals in farmland soil in the
area affected by coal mining activities, heavy metals (Cr, Mn, Ni, Cu, Zn, As, Cd and Pb) in the sur-
face soil of farmland around The Mining Area of Suxian County were selected as the research ob-
jects. Mathematical statistics, multivariate statistical analysis and land accumulation index me-
thod were used to analyze the content characteristics, pollution levels and potential pollution
sources of heavy metals in the surface soil of farmland in the study area. The results showed that:
1) The contents of Mn, Zn, Pb, Cu, Cd and As in the soil samples collected in the study area were
higher than the soil background values in Anhui Province. 2) Correlation analysis studies have
shown that there is a relatively obvious positive correlation between As and Cr, and it is specu-
lated that the two may come from the same pollution source; Cd is positively correlated with Ni
and Cu, and the source characteristics of Cd may be similar to Ni and Cu; The positive correlation
between Zn, Pb and Mn is obvious, indicating that the source of Zn is similar to the source of Pb
and Mn. The other four heavy metal elements Pb, Mn, Ni, Cu have certain differences in the corre-
lation between their elements, and it is speculated that the sources of these five heavy metal ele-
ments are different. 3) Principal component analysis results show that the heavy metal elements
in the surface soil of the farmland in the study area are affected by mining activities, traffic factors,
agricultural non-point source pollution and natural factors. 4) The results of the ground accumu-
lation index show that Zn, Pb, Ni, Mn and Cr are in a state of no pollution; As, Cd, and Cu are mildly
contaminated.
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A IR A SR AN SRR Z AR R TR . A AE PR AR M I E B4R
T E RSB ARIER, RRIE YRR R BRI AR B AR 1] [2] -

HeE A TR R R EES N SESIM AR R EA R 7 B IRNRE T KA
Tt K sl B, N B 4 AR RN B 3 v e DU 5 SR 07 SRR A, R T (AR SR e R AR LA
Wi RA3] [4]. T HEREAASUE. BURMBCRARMEE@: Cd 28H NI EAE. FHERIEAA
SO AN 5y 3 E SRR s P 20 B HIE Th BE A AR KA 107 B K 51 R e AR G R EL AN BE I AR Cr 24
B A 7 R BB R [5] [6] [7]. AR s R F LA, R A3, 2t
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Tt %o -39 i B Fe A AE K= A A RIS [8] [9]

IEAESR, JCHIE RS 500 X L3 &8 10 & B V5 oK BORIE, 2RI R IZ %
e W, TR REET 2018 4EX M X AR Z 3 b 5 4 R AU ML BRAL 24 R A5 Y B SRR B 7T
W, KELCd. CuJEFEEE%S, Pb. As. Zn Ml Cr NHEEFE & 4E[10]. 1R7ACHT SR 78 & M SRR X A i+
Herh 1) E 4R S B ARAE, RILTIZET IX RIS ORI R R SR, EERA S UURTE Ll HE 4
J& Co F1 Cu MIZK-FIER RE /I LI BR[11]. SIS IL T B VE IR X & 12 358 & g v Gt o S LB 7E
ERIREEEE, RIZIET X M JH EHIX Hg. Cd. As HITS Y™ 5, W IREETE 6 ER R ESIE T
ZONPb. Cd [12]. T, ASGERBUTRI AR S EACEMERBRITRX (E B X) K H R E -1
NBEFERT S, BT E AR IS BRI 15 K BORIR . DUA SRS B RS X - 398 i & (R4 7 ZE il
ERESE .

2. MRER=E
2.1. AREXER

15 MM T H AL 2208 R AT, AT R4 116°09'~118°10"F1 1645 33°18'~34°38' 2 7] . 5 M T £ 9939 km?,
MR LU JE O E, 4T R BT A 91%. %X 8 T RRIRAT @ IH T KA E X, ZETFHSEN
14°C~145C, HFFIREKETE 774~896 mm Z [A], P~ REMBRFEE ZHE, TR, Ho UERMEE
RONEE, HAMAEENLZ 2000 km?, Fl%E 6 x 10°t, Z3RE T ALK 13 N KRR FE 2 —

2.2. BmRESAR

2019 4 3 H F15 B XA R EE 41 K2 1 38(0~10 em)BE L (1 1) R B30 5% BT R 3R S 1)
AARR B SRR R O o o LIRS R SE 5 5, RERAE R R R AT AR RS, # IR
i BT AL PR SEAS = AT R . T EREm AT I, Jfilid 200 HJE i, HX2 0.2500 g ik i 5 4 i
TN LIEHE S, TN L mL #3281 mL AR, 2 mL SR, #2251\ 120°CIH IR A7 28 H i h
b, WML 1~2h, BUFREA . HEET/KERZS0mL, #£51, 5min 6000 rmin &0, HRERIMHE
Mo A HR-ICP-MS (Thermo Scientific ICAPQ, )i Cr. Mn. Ni. Cu. Zn. As. Cd 1 Pb [ &
H[13]. A T ORBEI A RAHERG I, & 10 MESBCE 1 A2 ERE S STl 3% B 5 8 oo bR e e,
[E I B B ATRE e BRTEERE i 1 [ SR AE 96%~102% 2 1], ~PATHE 2 TR M Xl 25 20/ T 5% [14].

2.3. MRFIEHE

4R (75 YR A I M RBREOE AT I, ZEG A BB ARES R R AREEE R, U

1711 22 W4 FH TP A 38 o o 5 JR 175 JARAS [15] - b RPFR AL (1geo) I H KA Muller $5%5, 72 20 4 60 4F

ARG IHLE BRI A S AL |2 F TR FE DT v B < S is e AR FE g B A b, JCHLA TR R UTR

G R TS YA o AZARBORN S R T 1 SR UL AR B T S I S A S Bl R T G

IR, 30 et R 4 A 1 B AR AR ARARFAE , T LA AR BUR X 4y ARSI K E 24 [16]. Hoit
FARIMAQ)HR:

l o =109, C/Cok o))

K g NEERIIRBREG C LR S h =S R M SRl R, S0 mo-kg ™ ColytifErhaE

SIRIOESE, A8 mokg e K ABIEREL HARN 7RIS SUE IS, @HE 1.5 [17] [18]
[19] A0 2R LR T SHEMF VT SEARHE[20].
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Figure 1. Schematic diagram of study area location and sampling point distribution
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Table 1. Pollution intensity classification standard of I,
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3. &R 5vHe
3.1 EERSERE

EEN XRZE LIS 8 FiE &8 & EAFEES] T4 2. Cry Mn. Ni. Cu. Zn. As. Cd fl Pb [ & &
AL TEE 5 5N 47.78~69.43 mg/kg. 296.96~784.68 mg/kg. 1.48~52.46 mg/kg. 26.28~73.19 mg/kg-
41.58~77.94 mg/kg. 11.02~28.49 mg/kg. 0.18~0.32 mg/kg Al 30.14~40.43 mg/kg; HIJE &4 7N 59.75
mgkg . 537.14 mgkg ', 20.94 mg'kg . 46.53 mgkg ', 56.43 mgkg ', 20.85 mgkg ', 0.23 mgkg Al
35.77 mg-kg b, BIME KRN Mn > Cr > Zn > Cu > Ni > Pb > As > Cd. i b 2288 T e i+ 17 5l
[201& BN, tIEREF P ESJE Mn. Zn, Pb. Cu. Cd. As FI¥ME & &5 E, 20215 5{He 1.02. 1.06.
1.38. 1.86. 2.21. 2.22 f[21]. HLA A, Mn. Zn. Pb. Cu. Cd F1 As AJ GEZHF 7 X -4 b FE (H 4
JET5 S o 5 75 I AT X A 1A 3R 2 L3 5 48 R Hh R Ak 25 R 2 RS G & BRIV T 72 [10]
M TR X LIER E4JE LR Zn. Cr. Cd. Pb. Cu. As FIEIRIZEFIEXLRD: E4E Zn.
Cr. Cd fF IR EEE B0/, E4JBICE Pby Cu. As FUEIREHSME IS, itk a] DN F 4
JEIGE Zn. Cr. Cd 5 4R 3A R | REFMER, HESLEITER Pb. Cu. As BV RAREEECR, KI5
/ML ) A EAe o 5 L A< (1S i

Table 2. Characteristic values of heavy metal content in soil samples
F2 IEMRECREAERHIE

mg-kg* Cr Mn Ni Cu Zn As Cd Pb
Max (5 K 1H) 69.43 784.68 52.46 73.19 77.94 28.49 0.32 40.43
Min (5 /ME) 47.78 296.96 1.48 26.28 4158 11.02 0.18 30.14
AVERAGE (“T-¥{8) 59.75 537.14 20.94 46.53 56.43 20.85 0.23 35.77
STDEV (fr#E %) 4.73 110.79 9.94 11.15 8.06 3.97 0.03 2.42
CV (R 7% 0.08 0.21 0.48 0.24 0.14 0.19 0.12 0.07
S fE[20] 69.40 525.20 25.00 24.90 53.20 9.40 0.10 25.90

A5 RZB(CV) R B LR B BRIt THE R, i 2257 R E(CV) Al E B i 8 8 2 A SKEBII T
PLSRSE[22]. Wi 2 fos: Ee R MR RECK/HEFP 8 Ni> Cu>Mn > As>Zn > Cd > Cr>Pb. It
N FE IR AT ZE SR EOR, 3RHY NI AT RER AT SR . P 1028 57 A2 8y, RWITTREIL 32
NS AR

3.2. EGRIFREH

3.2.1. MRS
W T IX IR R I AR i h & A I G R TR LB/ — EAHELICR, Id 5] 2 AT DUE LA
B EEIRITR I HIH R

WG 2 ARRAED T AR TR As 55 Cr Z[BAFAEON IR M IEAR R K &R Cd 5 Niv Cu Z [ A
JZn 5 Pb. Mn Z[AMFAEI R IEAHSRIER R Pb 5 Cu oM &R BT ULEE R, HEWH As 5 Cr
ZIAAFAE RO B IEAR SR SR R, B PIE ATREL I [A—75 44 Cd A Niv Cu AR 1 IEAH
Kitk, Ui Cd KIRIFEFFE R AES Niv Cu AHALL; Zn 5 Pb. Mn Z IR A77E W] A IEA G, 21 Zn HOR
PR Py Mn (RSRIEARIE, TS HABTTERARIEAME; Pb 5 Cu (8] TR RAHGNE, P RIR
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fE—EZE 5, MELUHENIE R 5ok B [R5 LR [24].
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Figure 2. Correlation analysis of heavy metal elements

2. EERTERXRMNT

322 ERTOH
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Figure 3. Principal component analysis diagram of soil heavy metals
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MR 3 A B — 3 (PCL) X BEARAR B (1) DTHR % 9 37.46%, 55 — 32 il 43 (PC2) %o HE A4 AL & 1) 0T
BREE N 26.77%, 3 =F 5 (PCI)N BARAL B TTER Ay 11.92%, =N i/ % AR A8 5 (1) oT ik 2 A
ILF) 76.15%. Tk, i = AN R A A8 B B A R HEI 8 b B 4 V5 JLUR U T [26]

LM PCL I KM NEL B ICE Ni Ml Cd, HA AR BRI RN 37.46%, a5 2
LSRG YFHEE TR Cd M3ME S T =l H Cd 2T A NS, HEW PCL Al g2 s
FERAGBNFEMA[27]0 55 = FE R (PCEEH AT NESJEICE Cus Pby Mn Fl Zn, XA & (1) 5Tk R
N 26.77%. HR¥EE 2 EEJETTRAKME ST Zn 5 Pb Z [AIfF/E A L IEA G, Pb F1 Zn AR ERS
FRBE R 75 i WE S B Ie R, WITTLLACH PC2 R HRR IR (R4 R A AIAEE) [28]. 28 =F s (PC3)H i
Eel KINE N E BB CER Cry As, XA TTIRE A 11.92%. 45615 2 st As U5 Cr
I BONH B IEF SR, FIHIWT PC3 32 B AR 25 AL AEAE F 72 A A TR S 44 29]

3.3. RRIEBISHRITM
MR X R E TSR S B RR oo FHEEAFETE B 23002 3. 18 4 Fios.

Table 3. I, characteristic values of heavy metals in soil samples

F3 HBHERPESE g FHEE

Cr Mn Ni Cu Zn As Cd Pb
MAX -0.58 -0.01 0.48 0.97 —-0.03 1.01 1.04 0.06
MIN -1.12 -1.41 —4.66 -0.51 —0.94 -0.36 0.21 -0.37
AVERAGE -0.81 —0.58 -1.02 0.28 -0.51 0.54 0.53 -0.12
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Figure 4. Box plot of the Iy, values of heavy metals in the soil of the
study area

4 MRELTBPEERH 1, BFETLE

WRIE 3 AIF, Zn. Mn. Cr. Pb. Ni (1 lgeo PIEI/NT 0, AL T IETG5HAPIRE: T Pby Ni
AR RAES T 0~1 2 [8], REI/DEE 7 RAE R L3 o v R i T e T5 e B TS e IK-F . As.
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Cd Fl Cu =31 lgeo AN T 0~1 Z[H], H A As. Cd s R KT 1, HEIERAE SUE AL T 005 Y 35
FEFS R, DI BB REG YRR . 2551 A TR X B3RP GBI oo EMA TR, SR
JGE Zn. Mn. Cr. Pb. Ni BAAT I HHI20. Cus As. Cd XF I JET5 a3 b 275 G2 76 1 A%
I AR R REIX . SOETER S DL AR SR EM X MO RS, BEATTIX
TIECLLZFNIX 3 M E G JE 83575 44 [30].

4, g5ig

1) 1HEF XAMERZE L E4EICE Cr. Mn. Nil Cu. Zn. As. Cd Al Pb ¥J{H & &4 5N 59.75
mgkg ', 537.14 mg-kg ', 20.94 mg'kg . 46.53 mgkg ', 56.43 mgkg ', 20.85 mgkg ', 0.23 mgkg Al
35.77 mg'kg o H AT AP SHF AT LRI, EAJE Zn. Cr. Cd MIBEIRFEHE W Bk, 4
J&ICE Pby Cu. As iU E IR EIEI R K. KR LHZ B EEJE TR Py Cu. As BURKITTHY, N2
INAEAR DTG G B B .

2) MRS H Pb 5 Cu B LRIVENE: As 5 Cr ZWAEERBCH I R IEAHGE R R, W3 1T RE
K H [F—{5%%5; Cd Al Niy Cu IEAHCHEIIE, Cd MRIEFHETAES Niv Cu #ifl; Zn 5 Pb. Mn Z JH
IEAHOGPERH &, R Zn BSRIES Pb. Mn RIEAHIE: H4AJBICE Pby Mn. Niv Cu A B2 [A] [ AH G 1
AEAE 72 S M DA FL T G IR [A) — 1 o

3) it Ay A A n] LK 35 8 AN E R T E P AKRIE IH N 3 AN By PCL R UHA HIAT T
KIS, PC2 ARG B A I8 /™ AE (1) 2 UG B, 2 KA TR DA R &5 ks T2 i
SR = W EIVE IR S5 5. PC3 AT VA AR I it FH s 2 PR A IS 5 AR 245 T s PR TR 5 st FS 1) 520 o

4) Hb BRI R A R R R AU X I LIRS 2, Zny Pb. Niv Mn #1 Cr 44 2075 G AR
Ao As. Cd Fl Cu /M T Iis YURES R BTG GRS ], 7 KAt fUb TR S YIRS, £U As, Cd
A1 Cu HT5 G

E&WE

A AT BT M e S N i KA AE RV H LT (% 5. KYLXYBXM22-022). 15 N 2B 58 -+ 75 @
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2022ykfl1l). EH K ARBIFEETH (GRS 42107280). 1M ki LRI RS54 (RS 2019jb26)H)
SCHEo

SE

[1] Wang, J.H., Wu, H.H., Wei, W.X,, Xu, C.B., Tan, X., Wen, Y. and Lin, A.J. (2022) Health Risk Assessment of Heavy
Metal(loid)s in the Farmland of Megalopolis in China by Using APCS-MLR and PMF Receptor Models: Taking
Huairou District of Beijing as an Example. The Science of the Total Environment, 835, Article ID: 155313.
https://doi.org/10.1016/].scitotenv.2022.155313

[2] Huang, J.L., Wu, Y.Y., Sun, J.X,, Li, X., Geng, X.L., Zhao, M.L., Sun, T. and Fan, Z.Q. (2021) Health Risk Assess-
ment of Heavy Metal(loid)s in Park Soils of the Largest Megacity in China by Using Monte Carlo Simulation Coupled
with Positive Matrix Factorization Model. Journal of Hazardous Materials, 415, Article ID: 125629.
https://doi.org/10.1016/j.jhazmat.2021.125629

[38] fEmi4E, MiasE, I, FA. WRIELE T ARAN AT A b S BT A T3] N T, 2019, 47(15):
131-133.

[4]1 MG, SR, BB, T, . RAEES EG IBEEIURMESR NS ET AN KSR (E A
FL2£4R), 2020, 46(3): 256-259+269. https://doi.org/10.16379/j.cnki.issn.1004-4353.2020.03.012

[5] s, SKIHE, FER, TG, KER. Bt o AR H SR E S m S QAT R I]. AR,

DOI: 10.12677/hjss.2022.104020 155 TRl


https://doi.org/10.12677/hjss.2022.104020
https://doi.org/10.1016/j.scitotenv.2022.155313
https://doi.org/10.1016/j.jhazmat.2021.125629
https://doi.org/10.16379/j.cnki.issn.1004-4353.2020.03.012

(7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

2022, 4(4): 93-97.

HRCE, B, RIRH], TS, DUEKIR, RfaE pOl N EEEE SR SR E SR AN ] AL
F5 M, 2022, 35(2): 62-69.

B, SRIEIE, KK R, BMIET, FhKL, FOUMF. WRHEEESRISRNEEREERARD]. Kk
5K, 2020, 40(13): 41-42. https://doi.org/10.19754/j.nyyjs.20200715016

BT L, KBRS, 2B, MM BEEIEERY X T E &R @ B KT [I). VO )13REE, 2022, 41(2):
151-156. https://doi.org/10.14034/j.cnki.schj.2022.02.024

AR, B, BHkE, FRE, IR, IKERE, VIS, BATR. FUNE R B RERAA H IR E S RS
P T[], kol RLEE, 2022, 50(3): 59-64.

AR, PV, KB, 8N TR X 3 4 R MR Ak 2R RS RN I ST [0]. SRR TS B S BiiA, 2021, 43(12):
1568-1572+1601. https://doi.org/10.15985/j.cnki.1001-3865.2021.12.014

FRKGHT, ZERITS, T AN S SR DR 32 3 o 0 B S AW ). VR A SR SA Ak, 2021, 40(5):
40-44.

Rousw, WK, ZEEIEE, SAAKEE, FERAE, SKIFAR. BSTHRTIX 1 e RS Pk RSB A K IR
%, 2018, 25(6): 335-341. https://doi.org/10.13869/j.cnki.rswc.2018.06.048

TR, SelF, RANR, B, WM. RORTEMMER VUL EEMSs T IH H 4 20 EART 5 72 LT AL ]
Bl 2E3R, 2017, 37(1): 357-369. hitps://doi.org/10.13671/j.hjkxxb.2016.0149

Dte, sKINER, ZRigr, SRERAE, HEL. DRIYITEAIE PNRHE 2 DTUAR M FLISUK TR g 77 2 A0 6 R T 3 A RRIE
FHFMY BOBE 0] #EFR, 2022, 44(8): 11-22.

W, BULAR, BT, REE. ERESX LR E SR S ERHE R R 0], RN, 2021, 34(2): 53-57.
https://doi.org/10.19824/j.cnki.cn32-1786/x.2021.0026

JEEE, B, FUUHZE, KA. N R BAREEOPN IO R E A RS G B ER A A RS ],
IR 51K, 2002(2): 7-9+48. https:/doi.org/10.19672/j.cnki.1003-6504.2002.02.003

TR, W, WEHT X ALEE LIEESE S E LS N ). R E SHRSE SR, 2018, 36(9): 17-19.
FERELT, #HE, ®mERR, 20, B E, k. BRIE AR X EE RS R X AES RGN RS
FIFH, 2021, 41(2): 157-162. https://doi.org/10.13779/j.cnki.issn1001-0076.2021.02.022

s, WS X R B 139 A R TS AR IE S PN [D]: [ 25401 5] WM TP 3 TR %%, 2016.
BRMAT, BRER, B+%F, BKT. LEE TR LIk 2 35 v 575 BHE AT AL 3], H E#E, 2012,
39(2): 302-310.

TLAERL, AR, BRR, £&FH, R, BEE, 2R, 16 M T 5K R e 4 8 2 8 R IE & A 2 KU T
). FEEfkaE, 2021, 40(8): 2410-2418.

Chen, K., Liu, Q.M., Peng, W.H. and Liu, X.H. (2022) Source Apportionment and Natural Background Levels of Ma-
jor lons in Shallow Groundwater Using Multivariate Statistical Method: A Case Study in Huaibei Plain, China. Journal
of Environmental Management, 301, Article ID: 113806. https://doi.org/10.1016/j.jenvman.2021.113806

Hiffsw, PR, WEE, WK, AEEE, TR, . BT 2 ROrERXER L EE £ B T YR R 4 i i
R[] E& SRR, 2022, 38(2): 176-183. https://doi.org/10.19741/j.issn.1673-4831.2021.0178

Tk, BTEH], fHrme, WAEE, i, WAL Ty X 3 E 4R E HEASAE . SRIRARNT B TEAN [J/OL]. R
2, 1-15. https://doi.org/10.13227/j.hjkx.202204271, 2022-08-18.

BEE, 47, WOOH, TIZEFF, X, X, i, W, 24ae. RS E D IR E SR YU IE &
TELE A RSP [I]. o FE R 0, 2022, 38(3): 126-136. https://doi.org/10.19316/j.issn.1002-6002.2022.03.14
T, B, TR, RS, EOBFE, MEE. B X LIEE LR AR ACRIE AT ). BRI, 2022,
36(2): 543-551. https://doi.org/10.19657/j.4e.SCience.1000-8527.2022.005

2 MRERL, BAEGET, MREIN, ZEIE, F/NEE )P IRAS F LS BT 3 E A R 1 A AR AE B L RS AN
[J/OL]. ¥#Eifk2E, 1-15. hitp://kns.cnki.net/kems/detail/11.1844.X.20220811.1029.008.html, 2022-08-18.

IR, TR, kM, XU, XI4EA, hER, TBR. 3T APCS-MLR Fl PMF #58) (GERT (L i Bkt 3 4
JE VG YL AE K R AT [I/OL]. FRIERLE, 1-18. hitps://doi.org/10.13227/j.hjkx.202206045, 2022-08-18.

BARA, ook, HBHEASBEXEMTIEESESE. SRIFEEEESKGD]. P ERERE, 2020, 40(4):

DOI: 10.12677/hjss.2022.104020 156 TRl


https://doi.org/10.12677/hjss.2022.104020
https://doi.org/10.19754/j.nyyjs.20200715016
https://doi.org/10.14034/j.cnki.schj.2022.02.024
https://doi.org/10.15985/j.cnki.1001-3865.2021.12.014
https://doi.org/10.13869/j.cnki.rswc.2018.06.048
https://doi.org/10.13671/j.hjkxxb.2016.0149
https://doi.org/10.19824/j.cnki.cn32-1786/x.2021.0026
https://doi.org/10.19672/j.cnki.1003-6504.2002.02.003
https://doi.org/10.13779/j.cnki.issn1001-0076.2021.02.022
https://doi.org/10.1016/j.jenvman.2021.113806
https://doi.org/10.19741/j.issn.1673-4831.2021.0178
https://doi.org/10.13227/j.hjkx.202204271
https://doi.org/10.19316/j.issn.1002-6002.2022.03.14
https://doi.org/10.19657/j.geoscience.1000-8527.2022.005
http://kns.cnki.net/kcms/detail/11.1844.X.20220811.1029.008.html
https://doi.org/10.13227/j.hjkx.202206045

1609-1619. https://doi.org/10.19674/j.cnki.issn1000-6923.2020.0181

[30] 3E&I, EBEF, WK, T, AEE, . BT R P BRI ER G AR B 119 E LR 85 XA
5[I/OL]. FFEERFE, 1-18. hitps:/doi.org/10.13227/j.hjkx.202205055, 2022-08-18.

DOI: 10.12677/hjss.2022.104020 157 TRl


https://doi.org/10.12677/hjss.2022.104020
https://doi.org/10.19674/j.cnki.issn1000-6923.2020.0181
https://doi.org/10.13227/j.hjkx.202205055

	中国淮北平原典型矿区农田表层土壤重金属污染特征与源解析
	摘  要
	关键词
	Characteristics and Source Analysis of Heavy Metal Pollution in the Surface Soil of Farmland in Typical Mining Areas of Huaibei Plain, China
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 研究区概况
	2.2. 样品采集与测试
	2.3. 地累积指数法

	3. 结果与讨论
	3.1. 重金属含量特征
	3.2. 重金属源解析
	3.2.1. 相关性分析
	3.2.2. 主成分分析

	3.3. 地累积指数污染评价

	4. 结论
	基金项目
	参考文献

