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Abstract

In order to investigate the effects of different land use types and soil depths on the distribution of
heavy metals in soils in mining areas, heavy metals in different soil layers of five types of agricul-
tural land in Tongguan gold mining area were studied. The results show that different land use
types have a greater impact on the distribution of heavy metals in soils between land use types
and soil layers. Among the five types of agricultural land, there is a positive correlation between
heavy metals Ni, Cu, Zn and Cd, which may come from the same pollution source, but there is no
risk of heavy metal pollution.
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1. 5|18

By R EEEENT T RERYE, 2RERESRE. AO&RE. FEEV T RENEEFRXZ —
[1]o AR EmAGHE RS, T AT ESECRSME AR 08 RN X & Hiht
e, XX B A ST EE R A Z U [2] [3]. HANAE SRR ST #Eey KBRS AT /N
0% 20 ZNEE R 2 A ILIEEA, HE SR A REK[4] [5], A0 NI 4 7= F 4R
Biag At ok 7w .

B X AR B 1 4 Jg s Y oo™ . R R B AR T 5.0 glem’ L B S BT K [6]. Ho,
il W ERAESEICR, (HRE RGBS EEEARRL, FroLEah . w5 S TS e va FE
W[7]e TRATEE[8]-[13]7E 2005 2 2011 LA FIF R TH I A SR IR B 70, R B LIRS /NRIREH
XA, 46X iSRS N 0 E X AT X AT T KRR At 7L, 193] Heg, Pb, Cd, Cu,
Zn HEEFICRIEN XN AitE S, FRTIR TX S EESECRERW AR, RARFA,
KRR, i bys K EBR AL . RN VAR A T 3 T | 0~60 om YR VIR A BT RS 1 I o

TR MR B RS, £S5 HAMEY ATV R B & RS HeT, AR S 2 AN vl gk
NHA[14]0 3R ARAE K 5 48 15 YR M 1.0 x 10%t, ASMEES RIS AR EEFERZE 12
x 10%t, BRI EAD RN 2.0 x 10" Jg[15], M HIs A BEINEKEE[16][17].

ARSCHT X AR R G G A, AN ] L iR FH 28 B RUAS [R) R PR () - 8 R & IR kAT L, B TE N
(X 8 4 J8 v FHS AR FE R A% 0 3 (R 2 A 4

2. AIRAR
2.1. ARXER

W B AR BT T R, JRZR, T A AR . AR R BRI A K R R TR 4
AL R, SRR, BRI AR R, 2R, US4, AEK, HkEE. Fi
SR PRI R T FREL, TR R AT, KR, NI TF RIS B AR, TR
JE 38 B KB B R R 2 R A BRI R, (5P A, VIR, MM R R AT R S A
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TRRANPNHI R HE . PIER DI ORG RAR,  2 b fE RO TS Je ™ 5 0 s IR R BB A, b g =
BT R I BEBE N NAR, 2 i T B A e k™ B A T

2.2. KGR

TS, ARYE UK E R R, TEMUR K FIRBLUH — AR IR B IX B, EECT S
ANRBEX HHT EREREE, W4 1, )2 K4E 0~20 cm. 20~40 cm. 40~60 cm. 60~80 cm. 80~100 cm /217
(T g, R HEATI

Table 1. Sampling point information

F1RERER

PRI FREAEY) 5153 25
1 Sttt (Grass) 34729'32" 110°14'37"
2 /NFEHi(Wheat) 34°29'37" 110°14'54"
3 TH S (Rapeseed) 34°29'37" 110°14'54"
4 TEAH (Pepper) 34°29'38" 110°14'53"
5 1 i (Pomegranate) 34°32'35" 110°1572"

2.3. M7=

HEJE Niv Cu. Zn. Cd & &K ICP-MS Rl K H ICP-MS ll%E[18].

2.4. BUEALIE
KH Excel 2013 HAF AT IIE AR HEMZ , B4 28T K H SPSS 21.0 #44:, AHIE /BT R FH R AR
KT

3. ZBRE5 2
H 20 43 N ISR Iy 2T A A KR

Table 2. Analysis of variance for heavy metals in the soil according to the land type and soil layer

F2 XBENMTEMTIRESRER. #. HNEHNHESN

Ni Cu Zn Cd
Soil layer 0.155 0.191 0.023 0.016
Land type 0.029 0.075 0.028 0.037

e R P

Table 3. Heavy metal risk value of agricultural land

F3. RAMTEESEXNGE

Ni Cu Zn cd
RFE S
mg/kg mg/kg mg/kg mg/kg
RS i g (i 190.00 100.00 300.00 0.60

VE: RS AEFRAE pH > 7.5 WK AR P Hb 35895 e XU i e (B[ 19]
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3. FRREEESRRNSH

W 1, BT AR U 4 B AR A BT AE 22.36 mg/kg B 41.89 mg/kg Z IA], MR I E 4R
B RN T ERERINT TR, 75 0~20 cm LEAAAELES, HR & RAR A I3 E &R I
25~30 mg/kg Y RS, BIRE/N . S IR E &R S 2 R ME 26.21 mg/kg HELTE 0~20 cm +
2, Bk R E A SR AR R EAR 86.21%, LHEEBIRIG YK N T E S BRS ERANE
HILTE 0~20 cm T2, 5 29.12 mg/kg, B FH HL A3 5 4 @ 8L XS ELMIK 84.67%, ToH & B ARTT Yo UK ;
THSE LAY 3R 4 R AR O R AR AE 32.79 mg/kg HUBLTE 40~60 cm )2, BRI 435 5 4 8 AR XS (1K
82.74%, JoE & JEARTT I TEARU I B R R B R s RME Y 41.89 mg/kg, HHIRAE 0~20 cm L=,
A% FH b - 39 B 4 R AR XUSHELIK 77.95%, R EATEMUH TG B 4R 45 G WU A ) TR E & R S B
KAH 26.14 mg/kg HBLTE 40~60 cm 1 /2, 4 Fl Hh 439 5 & JR 4R XU {11 86.24%, T 5 &2 R AR5 e UK 5
DX A TG EE 4 B s e i RS o 7 2200 A B, AN [A) (R AR FEL R F 2R 2R 0] B 4 R AR s i . 3%, 1 12
AL R AN 2
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Figure 1. Distribution of heavy metal nickel in agricultural land of mining area
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32. R REECRENSH

W 2, B X AR 4 B AR A Bl 14.81 mg/kg ) 82.87 mg/kg 1], T B3 A FE ALK 0~40
em L2, HRZERB/N. ARSI, 1355 S R4 ) & A 5 I Bl 20 38 i ek~ (i 4
i G 1 1) - 358 T 4 SR A B e KA 26.83 mg/kg HHILTE 0~20 em 12, BOAR FH Hb - 358 5 4 A XU {ELAIG
73.17%, JoE 4 JE A5 e KUK s /N3 Hh (1 - 3% 3 & Jm 4 & B A KB BLAE 0~20 em )2, 4 27.63 mg/kg,
AR P b 398 B G R A UG 72.37%, o EE 4 S v e XU 5 e =i b Py 4 398 B 4 i 5 B A KA 23.27
mg/kg HILTE 40~60 cm 1=, BUR I b 358 5 5 Je A XUSHELAIG 76.73%, TG <5 s e XU s AEABU )
e RS E RN 82.87 mg/kg, HIAE 0~20 cm 12, B M 113 5 4 B 4 XS AEAK 17.13%, #
B AE R T 55 4 J A 7 e UG s A AR b 1) 1 398 76 & J ) 5 B A R 23.85 mg/kg HBRAE 20~40 ecm 122,
AR P M 3 T 4w A UL E AR 76.15%, TCE & @ AT5 G s B X AR H TG 8 4 J@ Avs Je i R . R
1 RTAN, b 2R FH 2 R AR St i A ) R AN S
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Figure 2. Distribution of heavy metal copper in agricultural land in mining area

B2 FXRATRESRENSH

33. AR RHAESRHEN ST

w3, BXRFAE R E S B S RN 40.25~98.22 mg/kg. ANFZEAUR F LK & S8 A A
SRR, HARTEEHh, NI AE R 0 B S m e AR o A 7E L LR, B ERE Sl s
MR R b ) B S R B ) R A AR ZE, B EIR I S SN . TR R S R e
B KAE 70.82 mg/kg HPLAE 0~20 cm )2, BRI -3 & 4R 5 MG AEAR 76.39%, TCE & BEHE 4
Rrs NEHLR) I E SR S RO E HILAE 0~20 cm 12, N 72.48 mg/kg, Bk FI 3 4R A K
KB 75.84%, JCHEEBET YA il 38 E 4 8 8 & & i KME 77.24 mg/kg HILTE 40~60 cm
+2, BRI IEE SR RGEK 74.25%, LEESBEG AR, b ES B ER KMEN
98.22 mg/kg, HILTE 0~20 cm 12, B FHHL 3R E 4 B2 XSG E G 67.26%, RIATEHUN L E & B85
TeRr s R i 0% i G R A B A KAl 72.77 mg/kg HBILAE 20~40 cm 2, BRI 438 5 4 R A
A 75.74%, KEEJRETG AR 0 XCRETLESBEG IR B Zairel &, 22 1M%
A Y M ) FH 2 700 1 of - 398 7 & Ao . 3 R

34. WX REEERRENSH

4 v RLEH, B XK EIEE SRR S RN 0.08~0.56 mgkg. THEHE LS EEEE S AMATER
LR /) 0~20 em 2 KAEHU 0~60 cm )2, HASERK. HEhp HiEE & B S Bk
KAH 0.37 mg/kg HILLE 0~20 ecm )2, Bk 138 5 4 8 45 XS (AR 38.33%, JCE & @5 GRS ;
AN I S R AR S B RO M PILE 0~20 cm /2, N 0.38 mg/kg, B b 458 E 4 AR XU 2
1 36.67%, TLEE BTG ; M) - E 4 R & R & KME 0.13 mg/kg HILE 0~20 cm + )2,
AR 45 S R AR S EAIR 78.33%, JCHE & @RS Y XK TERUM E & B S E R NEA 0.56
mg/kg, HHILAE 0~20 em 122, B FH 1 1398 5 5 g 47 U ABA 6.67%, 32 B AEARUM JC 5 4 J 475 G XU 5
AR IR E SR S R RO 0.11 mg/kg HILAE 20~40 ecm )2, Bk A A 358 5 4 8 45 XU (K
81.66%, LI 4 J@4mIG YR X R H G E 4 @A Qe AR . FR O Z2 40 Hrml s, R AR RN AR F 1
I A 28 7 ¥yt - 48 F 4 R A i L 2 R
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Figure 3. Distribution of heavy metal zinc in agricultural land in mining area
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Figure 4. Distribution of heavy metal cadmium in agricultural land of mining area
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35 FIXRAEEBZERHEXM

%4, FWIXAKHESRE Ni. Cu. Zn. Cd &% H5HAES B A AEE. d3.1~3.4 7]
B, FRAKHAEESBIGEEARNTH—LZ, HZ BRI NEME, iy XEY
AL E D Niv Cus Zn. Cd UFhE SR .
4. L5412

X AHS, ANE A AR HiEh E SRS, NS EAEGEERN, L ET it E
GBS RENRIEE . BB WA Z R R, B, .
T sz MR 2R oM i . BFFC R B, A H R 2R AL A4k 5 BB 4 8 2 & B s 5 2 IR FE I A8 4k
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K, XA RES A FEHEY AR R A 5201 [21] [22].

Table 4. Correlation coefficient between heavy metals in agricultural land of mining area

T4 TEXRABDEESRERZERNEXRY

Ni Cu Zn Cd
Ni 1
Cu 0.849 1
Zn 0.736 0.818 1
Cd 0.666 0.744 0.751 1

H: MRIR P<0.05; ¥XFRR P<0.01,
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