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s . 2014,
542.15 mm, ) , ,
( 1 ), 9.23~21.9 mg « kg .
1.2
2017 3 . 1
Tab.1 Basic physical and chemical properties of
, ) 50 " 4 the soil in Henan Agricultural University
; , , /% pH /(mg + kg™ ")
1 ( 3.22 7.54 21.9
. R . 2.01 7.95 9.23
D.0.0.@), 2 3.09 7.9 21.14
( ®), 91 . 3.10  7.98 21.19
( 145 7.95 21.88
10 O, ( 7. ( 45 ). ( 13 ), ( 11 (
5 )6 s 0~10 cm s
s . , , 100 s
1.3
HF—HNO, —HCIO, o ,
BCR 4 : N N
SR TAS-990 ( ) Pb,Zn,Cd,Cu
ol , 3 ; 5
(GSS-1, ) 2

,Pb,Zn,Cd,Cu 121.00% ,108.73%,83.00%  98.79%.
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3
1.4
Excel2010,SPSS20.0
Pearson
1.5
(P) (P )
(1 (2 S s
2 L]S*H]'
P, :Ci/Si ’ (@Y
.P, i i .mg » kg '; S, i
.mg * kg™ .
(C, +S)2_+(C. +S)7..
, (2)
2
. P i ;C; i ,mg * kg '; S, i
,mg * kg™ .
Tab.2 Soil environmental quality pollution index and its classification standard
1 P;<0.7 P <0.7
Il 0.7<<P;=1.0 0.7<P =1.0
I 1.0<<P;=2.0 1.0<<P =<2.0
v 2.0<<P;=3.0 2.0<<P =3.0
Vv P;>3.0 P >3.0
2
2.1
2.1.1
3 (Pb,Zn,Cd  Cuw) .
Pb, Zn, Cd Cu 82.50~165.60,85.64~101.13,0.59~0.69 28.16 ~
53.72 mg + kg™ ', 116.37.95.08.0.64  39.89 mg « kg '. ,Pb,Zn,Cd Cu
“l5.21,1.52,9.13,1.99 ©°15.31,1.34.,6.20,1.66
Pb Cd ) , , ;
R 26.8 m*, 8 000 ;
128.78 m?, 24 000 s
Zn Cd ) 5.71%  5.31%; Pb Cu s 21.69%
22.89%, ,Pb,Zn,Cd Cu 14
Zn Cd , ., Zn

[4] ,Cd

[17]
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Tab.3 Contents of heavy metals of different functional areas on campus in surface soil

Pb Zn cd Cu
/(mg + kg™1) 82.5 85.64 0.61 14.9
/(mg + kg™") 102.9 101.13 0.69 29.23
/(mg + kg™") 117.9 94.49 0.59 37.99
/(mg + kg™ 120.2 91 0.66 53.72
/(mg + kg™ 1) 109.1 100 0.66 28.16
/(mg + kg™1) 165.6 98.19 0.63 45.31
/(mg + kg™ 1) 82.50~165.60  85.64~101.13 0.59~0.69 28.16~53.72
/(mg + kg™ 116.37 95.08 0.64 39.89
25.24 5.43 0.034 9.13
/% 21.69 5.71 5.31 22.89
/(mg * kg™ ") 22.33 62.51 0.07 19.97
/(mg + kg™1) 21.9 71.1 0.103 24.1
2.1.2
(Pb,Zn,Cd Cuw)
, 3
(118.5,86.72,0.64
45.74 mg + kg '), (114.24,
98.44,0.64  34.04 mg * kg™!).
. Cu
(P <C0.05);
3 ,
)
, Pb Cd
; ,
, , , )
, e . Zn (P<<0.05), .
N s 7n
, [19]
2.2
4 , . 6
,Pb,Zn,Cd Cu ,
(2] b N N N ’
.Pb .Zn ,
[21] s Zn , , s
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[22] , Cd s
. 60% . , Cu .
o Ty, )
) (Tz ’ ) 5
) ) ; (TY
, 3,
[20]

T, +T,+T» KSZTVL/(T1+TZ+T3+T/I):|-
4 ,Pb Cd

. K,>K;>K,,
) ;Zn  Cu
K;>K,>K,,K; ,
4
Tab.4 Bioavailability of heavy metals pollution in the surface soil of the campus
Pb Zn Cd Cu
K, 0.192 0.147 0.045 0.104
K 0.413 0.262 0.499 0.217
K; 0.395 0.591 0.456 0.679
2.3
) ) . SPSS20.0

(T;,

N

Pearson

K..K, K; K\ =T,/(T'+T,+T, +T),K, = (T, +T,)/(T, +
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Tab.5 Correlation analysis between heavy metals in soil of
,Pb-Zn P=0.05 different functional areas on campus
s Pb Zn Cd Cu
s , Pb 1
Pb 7n . R Zn 0.431 1
. 7n-Cd Cd —0.827 0.934** 1
Cu 0.153 0.653 0.694 1
» 3 Pb 1
’ Zn 0.842* 1
Zn  Cd cd 0.831 % —0.043 1
, , 3 , Zn-Cd Cu 0.439 0.031 —0.052 1
,Pb-Cd P =0.01 Ph 1
, Zn 0.673 1
Cd 0.410 0.856* 1
2.4 Cu —0.129 0.315 0.024 1
Pb 1
6 ’ Zn 0.472 1
Cd 0.814** —0.039 1
: Cd (0. 64), Cu 0.697 0.381 0.673 1
Cu(0.40),Pd(0.33),7Zn(0.32).Cd Pb 1
, Zn 0.326 1
0.54, Cd 0.731 0.864* 1
Cu —0.297 —0.067 0.513 1
' Pb 1
’ Zn —0.379 1
Cd 0.601 —0.197 1
Cu 0.014 —0.077 0.407 1
3 2K 0.05; % * 0.01.
Pb,Zn, Cd Cu 6
116.37.95.08.0.64 39.89 mg * kgﬂ ) Tab.6 Description statistical of heavy metals pollution in the
surface soil of the campus
;Cd .Pb o )
, . Pb Zn Cd Cu
0.47 0.34 0.69 0.54 0.61
0.24 0.29 0.59 0.28 0.49
,Cd Pb 0.33 0.32 0.64 0.40 0.54
s
;Zn  Cu . ,Zn-Cd .
,Pb-Zn , Pb-Cd
s
Cd(0.64),Cu(0.40),Pd(0.33),Zn(0.32) , 0.54,
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Distribution and evaluation of heavy metals in surface soil in one of

universities of Henan province

Zhang Xuejiao, He Yulong,Chen Chenhui,Zhang Fawen

(College of Forestry, Henan Agricultural University,Zhengzhou 450001, China)

Abstract: In order to investigate and evaluate the heavy metal pollution of topsoil in different functional areas as well as
old and new campus, 91 topsoil samples were collected from several campuses of a university in Henan. The chemical forms of
heavy metals in the surface soil were extracted by BCR (European Community Bureau of Reference) continuous extraction
method. The pollution level of heavy metal was assessed by single pollution index and Nemerow index method. The results
showed that the average contents of heavy metals Pb, Zn, Cd and Cu in the different functional areas of the surface soil were
116.37, 95.08, 0.64 and 39.89 mg * kg '. All of the heavy metals exceeded the soil background values of Henan province. The
residual states of the four elements all occupied a large proportion. In addition to residue state, acid extractable state, reducible
state and oxidizable state content of Pb in soil account for a considerable proportion in soil, with potential environmental risks.
Bioavailability analysis showed that Cd and Pb were relatively easy to be utilized by organisms, indicating a serious potential
risk. Zn and Cu were not easily used by outside organisms. There was no correlation among heavy metal elements in greening
area. Zn— Cd had a significant positive correlation in the doorway. teaching area and building area. Pb— Zn had a significant
positive correlation in living area and teaching area. Pb—Cd had a very significant positive correlation in the experimentation ar-
ea. The Nemerow comprehensive index was 0.54. The content of heavy metals in the surface soil of university campus was at a

safety level.

Keywords : campus; surface soil; heavy metals;chemical form



