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Absract : To identify the pollution risks associated with wasewater irrigation , 84 sanmples o suface sils (0—20 cm) were oollected from the Liangeng Irrigated
Areain Bejing. The resuts indicated that the concertrationsof Hg, Pb, Cu, O, As, and Zn were sgnificantly higher than background leves. Mercury had the
highest levels of accumuiation with a geometric mean (0. 147 mg- kg™ ) of 1.6 times higher than its background concertration (0. 0576 mg- kg™ ') . Meanwhile,
levdsd Cd and Ni were rot Sgnificantly dfferent from the regpective background concertration. Moreover , 34.5 % o il sarples had higher concentrations of Hg
(conpared to the basdine) , while 8. 86 % and 8. 33 % df the sanples had higher concertrations than basdine o Pb and Cu, regectivey. Only 2.41 %, 1. 20 %,
and 1. 19 % o the il sanples had greater concentrations than basdined Zn, O, and As, regpectively. No obvious accumuaionsd Cdor Ni intheirrigated ils
were observed in the guded area. Gonpared with the results invedigated in the 1970s, the concertrations o Hg, Pb, Cu, and Asincreased 11. 36 %, 40 %,
26 %, and 9.0 %, repectivdy. Based on the digance d the sanpling stesfrom the Liangshui river , three transectswere dvided to digtingui sh the reaion between
the concertrations of heavy metds and different transects. It was found thet the concentrations of heavy metds in these il sanples, epedidly Hg, Pb, Cu, and
As, dedined with the increase o d gtance fromthe Liangshui River. It can be conduded that wasteweter irrigetion is an inportart factor of the obvious accumulation
o heavwy metdsintheirrigated ils, epedidly Hg, Pb, and Cu. Gonsequertly , Hg and Pb, which are the priority pollutarts, shoud be frequently nonitored and
dosdy reguaed in the wadenaer-irrigated ilsin Bejing Gty.
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100 , HNO;- (2004) (
HO, (USEPA Method 3050B) (USEPA ,1996) ,1990) ,
As Cd O Cu Ni Pb Zn ; - 8
( 11) 2h (1. ,
Hg(Macleod ,1999) . Cd Hg , 34.5%,
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Pb Zn - ;As Hg 3 ;CQu Po
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Table 1 Badc datigicsof heawy metd concentrations in the oilsfrom Liangeng Irrigeted Area in Beijing Aty
1)
Heavy metal concentrations/ (mg- kg~ %) Background concentration
Hement o Beijing il Basdine of Bejing Percentage of il samples
Min. Max. Geom. M. Gom. S.D /(mg- kg™ 1) @il /(mg- kg™ %) beyond the basdine
As 5.71 14.7 8.12" "2 1.2 7.09 14.3 1.19%
cd 0.043 0.347 0.115 1.46 0.119 0.391 0
o 30.9 56.2 41.3"" 1.13 29.8 54.3 1.20%
Qu 15.5 50.0 25.2"" 1.26 18.7 37.1 8.86 %
Hg 0.035 0.525 0.147" " 1.69 0.0576 0.176 34.5%
Ni 21.0 41.3 28.2° " 1.14 26.8 48.1 0
P 14.1 53.9 30.8" " 1.23 24.6 40.3 8.33%
Zn 49.6 97.4 655" " 1.17 57.5 97.2 2.41%
1) Hg (1990) ; (2004)
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2) * = (P<0.01)
2.2 ,FL As O Ni Pb 2n
Cu,R2 Hg,F3 Cu 2n,H4 Cd
(Chen et al. ,1999) . 8 ( 4.
Qu ZnAsC Ni,HG d 2
o Po Zn ; Hg Ni Cu Table 2 Partid ocorreations between heavy metd concentrations in the ils
( 2) from Liangeng Irrigated Area in Beijing Gty
As cd (o3 Cu Ni Po Zn Hg
As 1.00 -0.05-0.11 0.190.64" " 0.16 0.11 0.05
! ! Cd 1.00- 0.09 0.120.10 -0.09 0.01 0.24"
o 1.00 0.06 0.40" " 0.13 0.01  0.24°
(Facchindli ,2001) . 8 Cu 1.060.09 -0.16 0.57""-0.25"
As O Cu Ni Pb 7n Ni 1.00 0.17 0.17 -0.39""
, AS I Fo 1.00 0.17 0.28°
1(F1) ,Cd Hg 2 Zn .00 0.48""
() ,&ucd 3(F3) ,cd 4(F4) Hg 1.00
( 3) *P<0.05; * *P<0.01
3
Table 3 Principa conponent andyss o heavy meta concentrations in the ilsfrom Liangeng Irrigated Area in Beijing Gty
Initia  Egenvdues Extraction Sums of Squared loadings Rotation Sums of Sguared loadings
Gonponernt
Totd % o variance Cumulative Totd % o variance Cumulative Totd % of variance  Cumulative
1 3.981 49.76 % 49.76 % 3.981 49.76 % 49.76 % 3.461 43.26 % 43.26 %
2 1.245 15.56 % 65.32 % 1.245 15.56 % 65.32 % 1.253 15.66 % 58.92 %
3 0.9%4 11.93% 77.24 % 0.954 11.93% 77.24% 1.152 14.40 % 73.33%
4 0.694 8.68 % 85.92 % 0.694 8.68 % 85.92 % 1.007 12.59 % 85.92 %
5 0.498 6.23% 92.15%
6 0.311 3.89% 96.04 %
7 0.188 2.35% 98.39 %
8 0.129 1.61% 100 %
4

Table 4 The conponent metrix of principa component andyss o heavy meta concentrations in the silsfrom Liangeng Irrigeted Area in Beijing Gty

Gonponent matrix

Rotated conponent matrix

Heavy metal 1 2 3 4 1 2 3 4
As 0.851 - 0.293 0.118 0.089 0.860 - 0.122 0.276 0.040
cd 0.224 0.660 0.533 0.475 0. 066 0.131 0.082 0.984
a 0.726 - 0.101 - 0.281 0.214 0.790 0.173 - 0.088 - 0.020
Qu 0.678 -0.021 0.493 - 0.465 0.420 0.009 0.858 0.082
Hg 0.454 0.721 - 0.414 -0.171 0.234 0.922 0.059 0.138
Ni 0.821 - 0.39% 0.091 0.260 0.911 - 0.242 0.121 0.057
o 0.765 0.035 - 0.387 0.126 0.781 0.368 - 0.068 - 0.046
Zn 0.868 0.184 0.068 - 0.293 0.650 0.384 0.550 0.077
) . Cd Qu
3 (Discusson)
( 5.
3.1 As Ni ,
As Ni
( 95, , As Ni
, As Ni )
3 > >
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Table 5 Mean concentrations and comparion of heavy metds in the ilsfrom different transects of Liangeng Irrigated Area in Beijing Oty

N d/ Means of heavy meta concentration/ (mg- kg™ %)
Sanpling area sanples As Cd O Cu Hg Ni Pb Zn
Transect irrigated with Liangshui River 25 9.14* 0.111* 43.6° 28.2* 0.200° 29.4* 33.9°% T71.5°
Transition transect 20 8.19a° 0.117* 41.2® 254 0.150° 29.1% 33.3* 66.2*
Transect irrigated with Fenggang River 39 7.49% 0.117* 39.9° 26.0° 0.123° 27.0° 27.9° 62.6°
2)
) I 7.0° 0.119* 29.8° 18.7° 0.0576° 26.8° 24.6° 57.5°
Background concentration of Beijing il
(,2001) Zrangi Irigeted Area of 142 112 92 394 0180 — 69.0 5.6
Shenyang (Zhang ,2001)
1) (p<0.05)
2) Hg (1990) ; (2004)
(1.5 1.8 x10° m’, , 1979 1985 Hg
50 % ( ) v 1pg-L " ,1991 0.9
: : gL', (1981
, . gLt )Y ,
Hg : Y Hg , Hg
? 1976 Hg , Hg
0.01mg-kg ', 1991 , 20
. Hg (0.89u gL ") (0.1 Hg
2 od Table 6 QGonparion of heavy meta concentrations in the ilsfrom
' Liangfeng Irrigated Area in Beijing Gity
i w
1)
-1979 , Time o Sl heavy metal concertration / (mg- kg™ %)
Cr invedigation  As Cd e} Cu Hg Ni Pb n
Cr
2004 (
( ,2001) ' | 812 0.115 41.3 25.2 0.147 28.2 30.8 65.5
: Cd 10. 3 %. 1976 Y 7.45 0.172 7.5 20.0 0.1%2 — 22.0 78.9
3.2
20 70 P Zn  Hg
? , Hg Pb Cu As P ( 4, Hg Pbo2n (
11.4% 40% 26% 9.0%( 6). , 2). Hg
( ) Hg . Pb Zn
,1977 Hg 11.0 11.3 ,Cu Zn R ( 4,
bl Y, (Hg <1 : Cu Zn ,
Mg-L Y .1977 ,
, Hg (Nicholon ,2003) .
1) . 1993: 16 —47
2 ( ) ,1980:617 —667
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