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68.79.Pb 12.6 ~98.7.Cr 11.4~580.1,Cu 5.5~
219.7 Ni 4.1~195.5.Zn 30.6~162.7, BF5¢ X+
WREBESE T REARASHRERIT R 1, H0F
FXIMTPERZELSE TR S(LERE TG KA
b A 38 5 G XU 45 A i G AT) ) (GB 15618 —
2018) Hv o FH Ml A 38 75 KU 0 28 (B AH L 3, T
4 J& Cd.Hg,As.Pb.Cr.Cu,Ni.Zn 4+ % H17.3% .
1.0%.4.3%.0.0%.2.4%.3.8%.1.9%.0.0 % Yy &
I 8557 68 1 T A R b 4 2 s Y XU 7 256 (i PR A, U
R P i A DS VA e w20 o e e
YA RZ LIETTR AR &2 — B
B A1 R 252 0]
22 WMAENKFARITEER

FEUFIR X B - SRR 4w & A 2 R R AT
Giit. i A R4 Cd.Hg As . Pb.Cr.Cu.Ni.Zn %
HY 95 00 B EAR XA L o e Biroo R Cd,
Hg.As.Pb.Cr.Cu.Ni.Zn 5 Al.Fe.Li.Sc.Rb.Y,
Cs.Sm.Eu F0 R ML R, DLW & 47 + 5
B A 1 AT RE AR S AT B B e 5 B bRt R
LA SE R AT HE R LA DX IR BE
4 ) FEMEAE 5 bR o DR - Stk el 09 O R, 1B X8
AR ELRILEME. TRXEERZ L EESE T
RHLMENFE 2, PRI+ ERZEFE LR Cd. He.
As.Pb, Cr, Cu. Ni., Zn Y ¥ 55 5 26 {5 53 5l 24 0.28,
0.098.12.37.30.20,82.80,30.70,36.40.,85.40 mg/kg.

1 REFREITEVESESEELRSHE LS
Table 1 The basic characteristics statistical results of heavy metals concentration in regional surface soil mg/kg
¥ 4831 Order statistics o N -
HEJE -1 {E ez AR R/ %
0, 0, (i 50 =00, = 0, 0, 0, =
Heavy B/ME SHME 10%fH 252 50{H 750{0 90%MH 9521 ol Average Standard Variable
metals Minimum 5% 10% 25% 50% 5% 90% 95% Maximum value deviation  coefficient
value value value value value value value
Cd 0.05 0.08 0.10 0.13 0.19 0.33 0.44 0.60 8.97 0.29 0.63 219.0
Hg 0.014 0.028 0.036 0.053 0.080 0.116 0.171 0.205 0.870 0.099 0.093 93.0
As 0.91 2.86 4.24 7.55 11.47 14.82 17.74 20.77 68.79 11.87 7.39 62.3
Pb 12.60 16.07 19.70 25.40 29.05 33.60 38.80 46.60 98.70 30.40 10.70 35.3
Cr 11.40 37.60 50.20 68.30 78.40 90.70  105.70  119.20 580.10 82.60 44.10 53.3
Cu 5.50 15.40 19.20 23.40 27.70 33.70 45.40 50.30 219.70 31.10 18.60 59.9
Ni 4.10 14.10 20.40 28.60 35.40 43.50 49.60 55.10 195.50 36.40 17.10 46.9
Zn 30.60 51.00 56.20 68.10 84.80 99.40  115.90 121.50 162.70 84.70 23.30 27.5
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2 ETHEANENREBREIEESETERERELE
Table 2 Environmental baseline values of heavy metal elements in regional surface soil based on standardization method
50/ B A2 g - X .
Tl 95 % {7 X 8] / (mg/kg) =] 059 7 A EYEEX (D) R T B&ME, /(me/ke)

95% confidence Regression

Heavy metals

Regression

Standard factor Baseline values

interval equation coefficient
Cd 0.20~0.38 y=8.00X10"*'x + 0.194 0.419 9 Rb 0.28
Hg 0.087~0.112 y=—6.00X10"°x + 0.105 0.178 9 Rb 0.098
As 10.86~12.89 y=0.263x + 10.200 0.389 1 Cs 12.37
Pb 28.90~31.90 y=0.113x + 28.700 0.321 9 Sc 30.20
Cr 76.60~88.60 y=3.282 +62.70 0.163 8 Fe,O, 82.80
Cu 28.60~33.70 y=—2.76x +34.30 0.288 8 Eu 30.70
Ni 34.10~38.70 y=—0.256x +34.300 0.444 2 Sc 36.40
Zn 81.50~87.90 y=—0.288x +81.500 0.419 4 Sc 85.40
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1 REREIEHRAECEENERMEMEHSE
Fig.1 The scatter diagram of relative accumulation frequency curve of heavy metals in regional surface soil
®3 EFHENERAENEEBRETIEESETEREELE
Table 3 The environmental baseline values of heavy metal elements in regional surface soil based on relative
cumulative frequencies mg/kg
Ui H Item Cd Hg As Pb Cr Cu Ni Zn
355 1 Inflection point 1 0.22 0.09 13.34 30.70 82.00 29.70 38.00 89.10
P35 5. 2 Inflection point 2 0.44 0.17 17.63 38.70 105.60 45.40 49.50 115.80
HZAH B, Baseline values B; 0.22 0.09 13.34 30.70 82.00 29.70 38.00 89.10
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Table 4 The environmental baseline values of heavy metal elements in regional surface soil mg/kg

i H Item Cd Hg As Pb Cr Cu Ni Zn

FrifEfk 75 25 Standardized method 0.28 0.098 12.37 30.20 82.80 30.70 36.40 85.40
X AR A T5

# J?i* % $ﬁ{£ 0.22 0.090 13.34 30.70 82.00 29.70 38.00 89.10
Relative cumulative frequency method
FYI{E Average value 0.25 0.094 12.86 30.50 82.40 30.20 37.20 87.30
X2/ % Relative deviation 12.0 4.3 3.8 0.8 0.5 1.7 2.2 2.1

B T AR AL T VA 1T R AR R BB A 05 vk e i Y
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57.2%~88.0% , 5 BRL 5 9.1%~25.0% , h &
BRA & 0.5% ~12.0%, T E ZHA A 0.0% ~
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8 & 2 No accumulation

w2 E R Mild accumulative
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100 :
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H4JEILHE Heavy metal element
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Fig.2 The statistical results of heavy metals accumulation
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HE4JE Cd.Hg As.Cr.Cu ZE 5 2500 219% .
93.0%.62.3%.53.3%.59.9% , J& T 51 4> 5 40 A 2K
AU U B DX 2% 2 A HE W A 7 1) 4 JE CdL Hg.
As. Cr.Cu 7 i 28 fb MR B2 38 K, W] BB 32 B 4 B T K
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M) (8 7 T 388708
32 REBREIEESEARELESEKARELR
AW X %2 3 E 4R B Cr 240, Cd.
Hg.As.Pb,Cr,Cu.Ni,Zn [ FF 55 3 4 (5 55 A i
TR T —ERBER K, HiE NI R R
JE B AN W s, — 5 i E Ml 2l 7 3 DX AR S W T
LT 3R HARAS IR, SRR AR AR 1L
R (ARC,) R Z WP A K 19 28 LR BL . 2 ARC, >0
B, 0<<| ARC, | <<50 Y i} . SRR TT R (1 3k AL % 5 4R
A AL F 3 IR A L B0 iR B OR BT, i n]
WL B9 X 2 - 4 R & KR A SR
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Cu.Ni.Zn B 3 SR A I8 & 1 76 39 K, {H 248 1k FHB /)
T 50X MR EA R Z; b, BATELE CA I
W R AR e e B, He 2k R &
A AL TR 4 i oo 2 o Jo A i B, U R oY X B R
FErEELR TR - ERENANHET
o, AR BN,
33 REBEXREITEELELERRERLMW
AW X R E L IEHE B Cd. Hg. As . Pb,
Cr.Cu.,Ni.,Zn J& B & 28U W 00 8547 E 61 53 31
57.2%.63.5%.74.5%.65.9%.88.0%.78.4%.
78.4%0.76. 4%, e FE B R W A1 AL L ] A ) Ry
9.6% . 14. 9%, 16. 8% . 25. 0%, 9. 1%, 13. 0%
16.8%6.19.7 %, v B BRI W I A5 57 Bb 491 43 il
12.0%.,10.1%.5.3%.6.7%.0.5%.6.3%3.4%
3.8%0, L JiE BB W I AL b 4y G Dl 2102 0%
11.5%.3.4%.2.4%.2.4%.2.4%.1.4%.0.0% , H]
VA BF 90 DX e i 7 R )2 LI E & 8 Cd,
Hg.As.Pb,Cr,Cu,Ni,Zn iy 2 BRI DL B
hE L HE AR Cd Hg By H B A E B2 R A s A7 L £
HesTHMESE TR, T R2BRBREZAA
K, Bl —BUER TR WF 50 £ TR 2k A T AL
FREF A KAAUIRE AR R o F RRERE R
JEERICER . — 5 T ] BB TR A X S R T

AR X AR X I, 322 + 56T 4 JE AR (8 O =
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Analyzing and comparing environmental baseline values of heavy metals
in soil based on standardized method and statistical method

FAN Junnan', HE Xiaomin',DU Wei' ,XIONG Jing' ,SONG Guoqiang' ,ZHANG Mingjie’ , YANG Jie’

1. Hubei Province Monitoring Center Station of Ecological Environment sWuhan 430072 ,China ;
2. Ministry of Land and Resources Key Laboratory of Rare Mineral ,Wuhan 430034 ,China

Abstract The contents of heavy metals Cd, Hg, As,Pb,Cr,Cu,Ni and Zn were monitored in the
surface soils at 208 monitoring points in the area studied. The environmental baseline values of heavy
metals and the cumulative changes of the baseline value relative to the background value were obtained.
Based on this,the degree of disturbance of heavy metals in the regional surface soil by human activities
can be judged. Standardized methods and relative cumulative frequency statistics were used to acquire the
environmental baseline value and deviation of heavy metals in regional surface soil. The average environ-
mental baseline values obtained by these two methods were used as the environmental baseline values of
heavy metals in the surface soil of the area studied. The contents of heavy metals Cd,Hg,As.,Pb,Cr,Cu,
Ni,Zn exceeded the risk screening values for soil contamination of agricultural land of monitoring points
in regional surface soil. The ratio of monitoring points was 17.3%,1.0%,4.3%,0.0%,2.4%,3.8%,
1.9% ,and 0.0% ,respectively. Compared to the regional background values,the heavy metals had accu-
mulated to different degrees of monitoring points in regional surface soil, and the ratio of monitoring
points was 26.9%,26.0%,29.8%,17.3%,16.8%,20.2% ,28.4% ,and 21.6 % ,respectively. The mean en-
vironmental baseline value of heavy metals Cd,Hg,As,Pb,Cr,Cu,Ni and Zn obtained by the standard-
ized method and the relative cumulative frequency statistics was 0.22 mg/kg.0.09 mg/kg,13.34 mg/kg,
30.7 mg/kg,82.0 mg/kg,29.7 mg/kg,38.0 mg/kg and 89.1 mg/kg, with the relative deviation ranged
from 0.5% to 12.0%. According to accumulation index of heavy metal,the environmental baseline values
of heavy metals Cd, Hg, As, Pb, Cr, Cu, Ni, Zn increased to different degrees relative to the regional
background values of the monitoring points in regional surface soil. The increasing change rate was less
than 50% , which was not significant. The cumulative index of environmental baseline value of heavy
metals Cd,Hg,As,Pb,Cr,Cu,Ni and Zn was 1.5,1.2,1.0,1.1,1.0,1.0,1.0,and 1.0,respectively. Among
them,the environmental baseline value of heavy metal Cd is slightly accumulated compared to the re-
gional background value,indicating that the soil heavy metal Cd has been disturbed by a certain degree of
human factors,but the impact is small. The heavy metal Hg had slight risk of accumulation, and the
heavy metals As,Pb,Cr,Cu,Ni,Zn had no obvious accumulation.

Keywords soil pollution; soil monitoring; heavy metal pollution; heavy metals in soil; environ-

mental baseline value; soil geochemical environment; environmental disturbance

(THESH . HLE)



