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OrA AR Y SCEE R AT ST IX BT S B L, WX A L R
+3E Cd. Pb. Hg. As. Cr % 5 P4 )@ 15 JOROCHEAT M di Al iz Xk 58435
ISR S 4 B 15 Yo LR 5 DR TR AL B A, W) B X g e ™ it T i 2 A BT

WFsRFE: 2019-05-23

F—EEE N 20 (1977—), TR, FFFE5 . 47 G b R IERREE R I | - G i 5 e B SR A 25
HEERYT, Email: sxliyan77@163.com

TEEWA: KRR A SRR E LI (REH#CR (2012) 35)

| o |



| T T —&— (T

AL £ B - 107 -

2019

I Y S S IR P

1.1 FARXHR
WFFE XA B P OC rh 2 b v i, VBT A S I AR R g A L 1 JRAEHE, gk
AR IERE N 3, BHE SR F B NE—T KA, BREAE N EEREA ], +
HEEARTE, pH>7.5, HIELME . A AR
1.2 HARESLHE
FIERE SRS IR AT SRS R R IR AR IITE ) (NY/T395-2012) 1, 45 41F
FEXYG YL IR S - A BRI SR N 2 T b i 153X, K
AR TR X A5 3 S H st DXl AN — e FH 3R AR 25 B 400 10 hm® 1 300 hm®; R
GPS N AR T “HFAEE” BREE 0~20 cm 2 HHE, M MFEMBURA HFE 1 kg, IR
S 431 A HIERESL . ZERAT, BEREE 20 H &% 100 HIE Bt 5 RA7 4
1.3 H&HMR S
- BERE i R FARE T IR T T, Cdy P, Cr SRITBR IR e 6
As. Hg R FH0EE . TERER AT b A AT BURE . A ifE B4R RE (GSS &
5 ) A5y A T R s
14 TESEETEIFMNAE
141 5 B H0EF N T 5675 F a8k
SR FH LTS e B A M 25 B Ts YR B0k, He IR (R R 3RS o W AR
FLIE ) AN A TG T R . BRI S Yt b, A
P=C/S, (1)
K (1), PRI E SR i 0975 Y3880 C o LTS Je S e B 5 S, s G
YIIPER AR . 120K AT b 13875 e KU A s pm vl (kAT ) KU i e (B VR A
WM PR, i Cd. Hg. Pb. As. CrZ3Jil°H 0.6 mgkg, 3.4 mgkg, 170 mgkg, 25 mgkg,
250 me/kg.
WAHER L Ao geta ik, Ak
Pu=[[(CJS )nut (C1S)%. 112 (2)
X (2) W, PSR ETSRAREL, (C/S)h. NIRRT Y484 (C/S)%. N T
BTG YRR I A B TS Y AR L 1,
%1 TESSESLHRIE

Table 1 Criteria of pollution classification of soil heave metals

Bk E SRATSYIREL TR TG YK
1 P..<0. ey T
2 0.7<P»< 1.0 Bk RERL
3 1.0<P =< 2.0 BRIy s e A
4 2.0<P < 3.0 U + 4z B p TS Y
5 P.>3.0 ERCE I G YA e
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1.42 #HAEAZREISHE

17 R B MR # 5 Hakanson $2 1110, S HRATRNR 2R Irs: Y, @ik &ise
B SR SRS, B FERERAE SR, RIES RN REE, A

W
RI=XE, (3)
E=T'xC} (4)
C=CJC, (5)

X (3) ~ (5) W, RIAESBEGE TSRS TR E, I 4 )8 5 4
AR SEE R B T, o0 Hakanson il BRI AL EE 42 T8 75 i 0, 2R 8K, ﬁt{ﬁfi@%?l7ﬁ‘ﬁ
iEE’Ja@7J<¥ 5 P 4 )8 A 5 1 R HON : He=40>Cd=30>As=10>Ph=5>Cr=2"""""; C}
BT 4 R AT YL R B ¢ O HIE TR E AR A Sk (mgrkeg ) C.NELE IS
FAE (mg/kg ), d 3G m e A XU S5 AR LA 2.

®2 TESSEBEESRRERNIRAE

Table 2 Criteria of the potential ecological risk index grade of soil heave metals

FRRNE E, RI TR S KU FE T
1 Ei<40 RI<150 BifeE
2 40 < E<80 150 < RI<300 A fEH
3 80 < E}<160 300 < RI<600 S
4 160 < E;<320 Rl = 600 A f
5 E; = 320 - Wit f 3

2 LR

2.1 EF&F%ﬂ%E%E@%W&NE

98 X+ 4 & 4 WHITT R WL 3, &3, Cd. Hg. Pb, As, Cr
SPOCRTE LD A Eﬁj{ﬁﬁ%‘ﬂﬁosls mgkg, 0.138 mghkg, 29.6 mgkg, 14.0 mg/kg.
684 mgkg, 520G IX T B A LA, ‘i%i%éf%*ﬁ?ﬁiﬁzi%fﬂﬂy Cd=2.69>Ph=1.82>Hg=
1.60>As=1.11>Cr=1.04, Cd. Hg. Pb. As. Cr 5 Fl o0 & & £ 1 75 58 09 6 4 59 0
96.75%. 80.97%. 99.77% . 76.57% . 51.28%., 45 RFW 5 HE LB ICEAERZE LI
A FRRE B, H Cd e R e i, HERE R SEW 158.47 £,
K IR T RETE 15.95%~297.84% Z [1), FKILHK Cd>Pb>Heg>Cr>As, H 1 Cd 1 Pb
A S RBT N 297.84% . 102.61%, KT 100%, ZZFFEEEK, Ui HREER
K, ZHMERFZR TR M As 727 REUR/DN, BEITBSEUERUN, A ARXT T
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Table 3 Statistical results of heave metal elements in soil

NS cd Hg Pb As Cr

f/ME (mgrkg) 0.081 0.015 16.2 6.58 31.3
KME (mg/kg) 18.7 0.694 579 30 179
i E (merkg) 0.292 0.14 27.3 14.2 66.6
FHIE (mgke) 0.318 0.138 29.6 14.0 68.4
FarfE2: (merkg) 2.23 1.85 1.48 1.17 1.32

B RE (%) 297.84 61.26 102.61 15.94 29.97
ol (mgkg) 0.118 0.086 1 16.3 12.7 65.7
T3 e BBUE L 2.69 1.60 1.82 1.11 1.04
T SEE R (%) 96.75 80.97 99.77 76.57 51.28

22 BINTEEUGEIE N
BITIRROEIE M S R L 4, R 40T, 5 R E 4 Jm n B9 Y B R/MERIR R
Cd>Pb>As>Hg=Cr, 23| Cd Ffis g, e Ty Y SO T g - e RE SO el 43 51
3.71%. 0.92%. 3.71%; %% Pb 2 44075 e M2 BET5 Y + 3R 19350 1.16% . 0.23%:;
Z 3 As BROE Y+ IEAE SN 0.23%; Heg, Cr ¥ 0I5y, 45REH HHd cd B E £
Z, Tt
4 IESELETEAEFTLERITINER

Table 4 Evaluation results of single factor pollution index for soil heavy metal elements

TGP (%)

BATGE YLFEEL YRR
Cd Hg Pb As Cr
P <1 Jeis gk 91.65 100.0 98.61 99.77 100.0
<P <2 B Y 3.71 0 1.16 0.23 0
2<P, <3 BRI 0.46 0 0.23 0 0
3<P <5 gL g 0.46 0 0 0 0
P>5 GRS 3.71 0 0 0 0

23 WEFEEIREETEN
WS ZE G H8 8L PN 5 R LR 5. R S nl A, WM % 25 5 15 Y g Bk 7
0.31~31.87 Z [0, ¥J{H 1.30, J& & 154 K F; 56.38% Ay + HE#E i Ab T & 42 7K F,
32.48% W+ HERE AL TR LK, 6.96% A+ HERE S Z BT R TS Y, 4.18% BY A7
ZE| TG, RIBFIE XS R BRI ORI R AF, HER A IR A7 e 15 Y [l
7B AZ V5 e T - 3B S5 A4 = S A B R W, DAGE SR it , B ORA ™= h 2 a =
5 IEESEAENNETEASERITNER

Table 5 Evaluation results of Nemerow comprehensive pollution index for soil heavy metal elements

- N P, < 0.7 0.7<P;, < 1 <P, <2 2<P;, <3 P>3

AT YRR — — — — —
e ek 2k BRpETS YL r R Y TG Y

YR A (%) 56.38 32.48 6.26 0.70 4.18
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24 EBEESKEEMR

AR RS PR BTN 45 R WL 6.t 6 A1, BFFE X IR RI¥IME N 266.1, %
Rk B b AN fEF, 38.05% FE S b TRMASAEE, 52.67%H m k8 hEER
&, 9.28% #f s ik B 5k K& UL FAESEE, 5O RS E S G E t B 5K N
Cd>Hg>Pb>As>Cr, Hilr, Cd/EBAEREIIMEN 165.9, WIEESAEFERK, MK
A SRS TRk, 90.1% FF s A B ih A s DL AR S S E ;s He BB GE REUIE R
7644, WWEAERGEERZ, 80.97% FEAGREIh AR L FAERSEE; Ph AESAEE REEY
H°M 1032, FKR{EH 177.6, 1.86% Ff ik | ih ek L AR E,; FrarEm As, Cr
fa B REE/NT 40, BRTFRMAESAEE, ST XA 2R sk

%6 rEESETHREEESRRERITNGR

Table 6 Evaluation results of the potential ecological risk index of soil heavy metal elements

_ VYR (% )

ok . BMGE  hEl ek e Bk
Cd 20.59~4 754 165.9 10.90 48.26 32.48 371 4.64
Hg 6.97~322.4 76.44 19.03 43.62 31.55 5.57 0.23
Pb 4.97~177.6 10.32 98.14 1.63 0 0.23 0
As 5.18~23.62 11.20 100 0 0 0 0
Cr 0.95~5.45 2.17 100 0 0 0 0
ety 58.68~4 944.9 266.1 38.05 52.67 4.87 4.41 -

3 sEieiie

(1) WX P2 fh = -3 Cd. Pb. Hg. As 1 Cr 5 Fi i 48 T R 0 F 4 (E 5 31
9 0.318 mg/kg. 29.6 mg/kg. 0.138 mg/kg. 14.0 mg/kg. 68.4 mg/kg, 154 BFFEBFEI N
Cd>Pb>Hg>As>Cr 1, RMAKITCRAERZE DIED A RRE 2, JF BRI 5
R RN, YR QR A, AR Cd. Hg. Pb 3 MOocR M AZKIE ST
A, Vi BROG HE SR EIR, (2) FRXRZLE T Cd BEREERZ, 15
Pedp o P, 323 Cd 15 Y IERE S B R 8.35%; 5 FhER 4x R N 2 455 TS YR AL
AbF 0.31~31.87 Z (8], ¥I{H 1.30, JEERET5YIKT. 88.86% 11 - HEHE 55 Ak T4 4> ol
TR, 6.96% 1Y +IERE kb Trh iR EETG Y, 4.18% 1Y HIERE AL TEEG L, BT
T ARy T G R O Ak B I YRR AR, AR S A B B R I, LA
5 S SR I B IR, PR RS, BRI A BT A (3) ARSI b
4 R AR RN R S SEE, Hid 38.05% FE S AL TRMAESAEE, 52.67% FEk
RF| P EERAEE, 9.28% FEAARINR XL FASEE, WEASEEHED KN
Cd>Hg>Pb>As>Cr, i Cd VA S TR, XHFFE I A XU DTk oK. Y
IS ER G W, S S AR M PR AR, S AR TR XU s YR A, I
ISR AR
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Evaluation of heavy metal pollution in soil of agricultural
products producing areas in western Shaanxi province

Li Yan, Zhang Li, Yang Yizhe

( Shaanxi Farmland quality and Agricultural Environment Protection Work Station, Xi’an 710003, Chain )

Abstract: [ Purpose ] The main purpose of this study is to explore the contamination status
of heavy metal in agricultural producing area soils in a western county of Shaanxi province.
[ Method ] The single factor index method, the Nemerow comprehensive pollution index method
and the potential ecological risk index method were used to assess the pollution degree and
ecological risk of five heavy metal elements in the topsoil ( 0~20 c¢m ) in the district. [ Result/
Conclusion | The results showed that: The average contents of heavy metal Cd, Pb, Hg, As
and Cr in soils were 0.318, 29.6, 0.138, 14.0 and 68.4 mg * kg™', respectively. The percentage
of heavy metal elements in soil exceeding the background values of the elements in the study area
were as follow respectively: Cd (96.75% ), Pb (99.77% ), Hg (80.97% ), As (76.57% )
and Cr (51.28% ) . The results showed that the pollution rank was Cd>Pb>Hg>As>Cr. The
average value of comprehensive potential ecological risk index is 266.1, which ranks at the
degree of moderate ecological damage, 52.67% samples reached moderate ecological harm, and
9.28% samples reached strong or above ecological hazards, which should be paid attention by
relevant government agencies.

Key words: agricultural producing area soil; heavy metal; pollution assessment; Shaanxi

province
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