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2
21
(Px-s> 0. 05) As Cu
Pb Zn 7. 60mg/kg 26 6mg/ kg 28 9mg/kg 75 4mg/kg (1),
, 67% 83% 3%  83%:;
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[21]
, Pb
21
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1
Tab 1 The concentration of heavy metals in soil and dust samples in Beijing City
(mg/kg) P
(n=30) + [14] ( / )
7 60%1 18 7 54 1 07
As 7 09 Q 798
7 69%1 55 7 26 1 08
0 213£0 07 0 203 1 07
Cd Q 199 Q 000
0 765%0 38 0 632 3 84
26 69 42 24 17 1 42
Cu 18 7 0 000
54 3128 1 49 5 2 90
26 12 57 25 6 0 97
Ni 26 8 Q115
27 64 56 27. 1 1 03
28 9£8 57 2717 117
Pb 24 6 Q 000
59 0£25 8 56 5 2 40
75 4%22 2 72 9 1 31
Zn 575 0 000
2431£150 196 4 23
22
, Ni (P=0.010);
( 2), Ni Pb Zn
29 9mg/ kg 69. 4mg/kg  301mg/kg, , Pb  Zn,
1. 53 1. 80
2
Tab 2 Stasticatics of heavy metals in urban squares and school campus
(n=17) (mg/kg) (n=13) (mg/kg) P (
MeantSD MeantSD / )
As 5 80~ 12 4 8 04t1L 71 773 597~ 10 8 7 24%1 21 712 0 162
Cd 0 275~ 1. 270 0 705%0 286 0 632 0 298~ 1 810 0 844%0 49 Q 570 0 338
Cu 26 7~ 85 0 57.3%t18 8 521 22 7~ 162 50 3137 6 345 0 511
Ni 23 4~ 40 0 29 9t4 4 28 5 19 6~ 28 9 24 6+2 54 250 0 001
Pb 34 4~ 114 69 4£237 63 9 26 1~ 108 45 3122 3 41 3 0 008

Zn 129~ 643 301£169 243 75 3~ 287 167£71 2 162 Q0 007

[22]
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Tab 3 Comparison of the dust heavy metal concentrations in Beijing with other cities
(mg/kg)
(um)
Cd Cu Pb Zn
[3] < 100 1 40 123 180 412
3] < 100 188 1927 476
(2] < 100 113 42 351 317
[5] < 125 157 197 625
[2%]" < 150 18 161 289 333
L20] < 100 L1 45 6 54 219
< 100 Q71 573 69 4 301
*
2
2
4
2
, Tab 4 Intake of heavy metals for
middle school students per day
(mg/ < d)
ADI (53 2k /ADI (%)
24 ( g)
As Q 002 0. 1132 177
Om
Cd 0 0001 0 053 0 19
~ Sm ’ Cu 0011 10 6 010
’ ’ Ni Q 006 1 06b Q0 57
Pb Q 014 Q19 7 37
[27]
5 Zn 0 060 53 2 011
<100um - . b RD
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[28]

[30]

53 2kg'™,

200m g/ d

~ 19

13

ADI (

Pb /n
7 37%,

Ni

Cd Cu

As

5

ADI

Pb

Pb

[15. 31~ 33]

2%

ADI

Cd Cu Ni Zn

As

[

Pb

| WU ON
SFEEEEIN
B /hEHRA

Ni

Cu

bbbbbbbbbb

Cd

L 1 1 1
S (=] (=] (=] S (==
[e) [e) (e) (=] [e) (e)
s S T = 7S S
= N N — —
A~ %) IQV/BEVHESHEHEY
" =19]
g = —
Q@ 2
I m=
m =
2 A~
S vl
=
» O A~
g
3 .
N
= e
i < =
& Mw
o .
<+ n D o0
=
S D 8 R

ADI

2),

82 4%,

7. 37%,

Int ake of heavy metals from different exposedness

Fig 2

Cu Pb

B

Pb

Cu Pb Zn

Zn

Pb Zn Cd Cu
38 290 240

Cd Cu

Zn

4. 23

100% ,
Zn

Pb

Cu

/n

Pb

Pb /Zn

Ni

80

1 53

Cd Cu Ni Zn

As

7. 37%,

2% , Pb



( ) 995

[ 1]

[ 2]

[3]

[ 4]

[5]

[6]

[7]

[ 8]

[9]
[10]

[11]
[12]
[13]
[14]
[15]

[16]
[17]

[ 18]

[19]

[20]
[21]

[22]
[ 23]

[24]

[25]

[26]

Faruque Ahmed, Hiroaki Ishiga. Trace metal concentrations in street dusts of Dhaka city, Bangladesh. Atmos-
pheric Environment, 2006, 40(21): 3835~ 3844.

, 2009, 22(2): 85~ 88.

R , . . , 2001, 36(7): 32~ 33.

H W Mielke, C R Gonzales, M K Smith, etal. The urban environment and childrens health: Soils as an integra
tor of Lead, Zinc, and Cadmium in New Orleans, Louisiana, U.S. A. Environmental Research, 1999, 81(2): 117
~ 129.
Yuangen Yang, CD Campbell, L Clark, et al. Microbial indicators of heavy metal contamination in urban and ru-
ral soils. Chemosphere, 2006, 63(11): 1942~ 1952.
Celine Siwlan Lee, Xiangdong Li, Wenzhong Shi, et al. Metal contamination in urban, suburban, and country

park soils of Hong Kong: A study based on GIS and multivariate statistics. Science of the T otal Envir onment,

2006, 356(1~ 3): 45~ 61.

, s ., Cu Zn Pb Cd . s
2003, 24(3): 105~ I111.
> > s - . , 2005, 25(1): 108
~ 112.
> s , . . , 2006, 27(3): 519~ 523.

Jack Caravanos, Arlene L. Weiss, Marc] Blaise, etal. A survey of spatially distributed exterior dust lead loadings
in New York City. Environmental Research, 2006, 100(2): 165~ 172.
, 2009, 17(2): 88~ 90.

. . } , 2007, 33(27): 49~ 50.
, ) ) , 2008(2): 18~ 21.
. , . ) , 2004, 25(1): 117~ 122.
. . . ) . 2008, 27(6): 1340
~ 1346.

, 1991,(2): 5~ 8.
s s .. . , 2007, 28(2): 238
~ 242.
Han Yongming, Du Peixuan, Cao Junji, et al. Multivariate analysis of heavy metal contamination in urban dusts
of Xian, Central China. Science of the T otal Environment, 2006, 355(1~ 3): 176~ 186.
Xiangdong Li, Chi-sun Poon, Pui Sum Liu. Heavy metal contamination of urban soils and street dusts in Hong

Kong. Applied Geochemistry, 2001, 16( 11~ 12): 1361~ 1368.

. ) , 2007, 27(7): 1181~ 1188.
. . . ) , 2008, 28
(10): 1937~ 1945.
. , . ) , 2005, 60(5): 791~ T97.

Eduardo de Miguel, Juan F. Llamas, Enrique Chacn, etal. Origin and patterns of distribution of trace elem ents
in street dust: Unleaded petrol and urban lead. Atmospheric Environment, 1997, 31(17): 2733~ 2740.
L Ferreira Baptista,E De Miguel. Geochemistry and risk assessment of street dust in Luanda, Angola: A tropical

urban environment. Atmospheric Environment, 2005, 39(25): 4501~ 4512.

. . . GIS . , 2007, 27(5):
803~ 809.
, . ) , 2007, 14(12): 14

~ 18,



996 29

[27] , , . . , 2004, 22(1): 73~ 79.

[28] Nola J Kennedy, William C Hinds. Inhalability of large solid particles. Journal of Aerosol Science, 2002, 33(2):
237~ 255.

[29] , , . 2000 — . , 2007, 36
(4): 459~ 467.

[ 30] . GIS —

,2007. 109~ 110.

[31] , , ;- . , 2006, 26(8):
1343~ 1353.

[32] , ) .- . , 2006, 61(3): 297
~ 310.

[33] , , .- . , 2006, 39(8):
1589~ 1597.

Concentrations and risk of heavy metals in surface soil
and dust in urban squares and school campus in Beijing

LI Xiao—yanl’z, CHEN Tong—binl, LEI Meil, XIE Yun—feng]
ZHOU Guangdong', SONG Bo'

(1. Center for Environmental Remediation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. School of Geographic and Environmental
Sciences, Guizhou Normal University, Guiyang 550001, China)

Abstract: Heavy metals pollution of soils is a major environmental problem. Heavy metals
in urban soils could cause deleterious effects on human health by contacts with skin and in-
takes unconsciously. Soil and dust samples in squares and school campus in Beijing were
collected for assessing the concentrations and health risks of heavy metals. The results
showed that the concentrations of heavy metals in the soils and dusts presented a lognor
mal distribution. The concentrations of Cu, Pb and Zn in soils, As, Cu, Pb, Zn and Cd in
dusts were all higher than the background concentrations of soils in Beijing, and 67%
(27%), 13% (63%), 83% (100%), 73% (100%), 83% (100%) and 53% ( 100%) of
the soils (dusts) samples exceeded the background values of soils in Beijing for As, Ni,
Cu, Pb, Zn and Cd, respectively. Relatively speaking, Zn was accumulated in soils, while
Cd, Cu, Pb and Zn were accumulated in dusts. The concentrations of Cu, Pb and Zn in
dusts were significantly higher than in soils. T he concentrations of Ni, Pb and Zn in dusts
in school campus were significantly higher than in squares. There are no significant health

risks of heavy metals from dusts in school campus.

Key words: heavy metal; square; school campus; soil; dust; Beijing



