FVFRIERISESEE 2009,28(11):2307-2312

Journal of Agro-Environment Science

HKIZANSTER LT ETESRESERHE
REAL, HEE, N, NFTH, Heki, REE K £, Z4E &P
(b B R Bk SCHUTSRBSHURBRSCBT , W6 5 050061)

i EESERAERERNIE S, 8 TR =AMEE X %4 9 #E4SE Cd.Cu.Zn.Pb.Mn.Ni As.Cr.Se H & &40
FHE. BRI, BEXHEIMELBEN SR FHTEYCEL A8 HEERE, b Cd W5 RREERE,Se WIsREE K
215X DL Cd JTR WA SRS, Ni TR A MR EBIRAK. Zn.Pb.Cu DI Cd JLERFERHIRE M3 L4 /B e,
Cr.Ni,As DA} Se JTGRBMERAFRE WML LR E ETFESPRESJLTAZE, T Mn JoER W FERARTREE 193N 4> 5 SR 18
PiEEH . Cu.Cd.Zn % 3 M nREB/SARESEEL X 3 MRS EAHE B &k BEN EHEXRER,

KR BRIL =AW X M, F LR 4R

hE 435 :X833 MEFRERD A LERS:1672-2043(2009)11-2307-06

Heavy Metal Content Characteristics of Soil in Sewage Irrigation Area of Pearl River Delta
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Abstract; With the rapid industrialization development in recent years, there are many sewage irrigation phenomenons in the Pearl River
Delta. It is important to understand the distribution of heavy metals in soil in sewage irrigation area for soil pollution prevention and control
planning in Pearl River Delta. The total content and available content of heavy metals(Cd, Cu, Zn, Pb, Mn, Ni, As, Cr and Se) in soil from
sewage irrigation area in the Pearl River Delta were analyzed with 32 soil samples. The average content of total content of the nine heavy met—
als in soil from sewage irrigation area exceeded soil background value of Guangdong Province. Among of the nine heavy metals, Cd had the
highest pollution degree, Se had the lowest pollution degree, Cd had the highest valid coefficient, and Ni had the lowest valid coefficient. The
total contents of Cd, Cu, Zn and Pb decreased with the sampling depth increasing. The total contents of Ni, As, Cr and Se fluctuated or kept
stable with the sampling depth increasing. The total content of Mn decreased firstly, and then rose remarkably with the sampling depth in—
creasing. There was a remarkable or most remarkable positive correlation between total content and available content of Cd, Cu and Zn, and
there was a remarkable positive correlation among of the total content of Cd, Cu and Zn, which indicated that the distribution of Cd, Cu, Zn
and Pb in soil mainly affected by sewage irrigation.
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Figure 1 Distribution of sampling sites
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Table 1 Heavy metal total content of topsoil in sewage irrigation area

E 34 Cu Zn Ni Se Cr Mn Cd As Pb
FHE/mg kg 1234 293.0 36.8 0.43 91.3 666.0 0.76 23.7 128.6
i {E /mg kg™ 923 262.1 374 0.44 84.1 621.5 0.67 24.1 113.9
B KAl /mg ke 374.9 585.1 39.0 0.52 1713 1367.8 1.23 274 241.4
B/ME/mg kgt 70.8 202.1 31.4 0.37 76.1 512.2 0.55 19.8 95.6
FREZE /mg kgt 82.8 96.5 24 0.04 25.1 212.3 0.20 2.3 39.9

AR R % 67.1 329 6.5 9.3 275 31.9 263 9.7 31.0
B H/mg kg 17.7 49.7 17.8 0.29 56.5 279 0.094 135 359
V5L TR AL 7.0 59 2.1 15 1.6 24 8.1 1.8 3.6
O A R R = (PR A ) 100% 1SR A A R 5 R B P A R
R2 SERMRKECESTE(pg- L)
Table 2 Heavy metal content of surface water in sewage irrigation area(pg-L™)
Hams Cu Zn Ni Se Cr Mn Cd As Pb
SW01 10.7 98 55 4.1 12.9 359 0.2 8.6 4.5
SW02 16.1 377 12.9 04 204 179 12 3.9 912
SW03 108 180 8.2 6.1 249 548 0.7 7.6 34.5
SW04 55 38 10.1 0.7 134 116 0.1 3.5 29
SWOS(TolkBEAK) 1040 612 793 10.6 36.2 612 12.1 18 2250

HEME 5.82 7.73 7.62 0.02 11.5 44.7 0.05 0.16 0.4

I ERENRIL =AW EF KK A TR HE REY,
x3 TERKELESSRELE
Table 3 Heavy metal total content of subsoil in sewage irrigation area

e 24 Cu Zn Ni Se Cr Mn Cd As Pb
SE{E /mg - kg™ 60.6 185.0 36.0 0.41 82.5 607 0.56 21.2 96.9
Hfy {E /mg kg™ 61.4 192.2 36.8 0.40 82.8 603 0.55 223 100.4
R {H/mg kg 774 228.0 38.6 0.66 92.2 881 0.75 28.1 119.8
/M /mg kg™ 46.0 137.9 31.0 0.28 72.2 410 0.42 11.5 71.0
PEZE/mg kg™ 8.3 31.3 23 0.08 5.1 102 0.09 4.6 13.7
AR RE% 13.7 16.9 6.4 19.5 6.2 16.8 16.1 21.7 14.1
HE{H/mg kg 17.7 49.7 17.8 0.29 56.5 279 0.094 13.5 359
THYLFEEL 34 3.7 2.0 1.4 1.5 22 6.0 1.6 2.7

T A8 5 R R =P PEIIME )x100% ; B RAEA T AR 130 AT TS a8 =P {8/ B .
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Table 4 Available content of heavy metal of topsoil and subsoil in sewage irrigation area

e 24 Cu Zn Ni Se Cr Mn Cd As Pb
xE  FI{l/mg-keg? 135 11.6 0.175 0.011 0.60 1094 0.19 0.39 7.94
Hfy {f /mg - kg™ 8.7 9.6 0.120 0.010 0.61 1044 0.18 0.39 5.67
RAK{E/mg kg 47.0 41.8 0.480 0.017 1.10 176.4 0.30 0.59 20.73
B/ME/mg kg 7.0 4.6 0.096 0.005 0.20 59.5 0.07 0.13 3.84
FrifE2E/mg kg™ 10.7 9.5 0.112 0.004 0.28 29.3 0.06 0.14 548
AR RE% 793 81.9 64.0 36.4 46.7 26.8 31.6 359 69.0
BUREU% 10.9 4.0 0.5 2.6 0.7 16.4 25.0 1.6 6.2
KE  FH{E/mg ke 6.20 3.63 0.116 0.013 0.59 57.8 0.13 0.16 11.64
B/ mg kg™ 6.22 3.60 0.100 0.013 0.61 53.5 0.14 0.12 11.90
B K A8/ mg kg™ 11.1 7.20 0.250 0.015 122 136 0.18 0.44 18.17
H/ME/mg kg™ 2.64 1.08 0.060 0.010 0.20 185 0.08 0.08 375
PEZE/mg kg 1.99 1.63 0.056 0.001 0.34 30.5 0.03 0.10 4.79
AR RZE% 32.1 449 48.3 7.7 57.6 52.8 23.1 62.5 41.2
BERE% 10.2 2.0 0.3 32 0.7 9.5 232 0.8 12.0

T AR 5 R R =(h 2 A {E ) x 100% ;s B R B=(CA RS & /2 B P& )x100%.
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Figure 2 Total content distribution of heavy metals in unsaturated zone of sewage irrigation area
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Figure 3 Available content distribution of heavy metals in unsaturated zone of sewage irrigation area
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Table 5 Relationship between total content and available content of heavy metals
28 Cu Zn Ni Se Cr Mn Cd As Pb
R 0.98444 0.6484 0.233 -0.181 -0.147 0.253 0.81344 0.419 0.332

R AR SARE SRR REG AR BE KR 0.01(BE), A= BE WK 0.05(BF).
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Table 6 Correlation coefficients among the total content of heavy metals

TLE Cu Zn Ni Se Cr Mn Cd As Pb
Cu 1
Zn 0.6484 1
Ni 0.007 -0.186 1
Se 0.019 0.300 0.306 1
Cr 0.059 0.183 0.193 0.172 1
Mn -0.029 -0.027 0.281 0.063 0.89744 1
Cd 0.5514 0.66144 0.191 0.377 0.118 0.061 1
As 0.044 0.305 0.206 0.306 0.172 0.313 0.481 1
Pb 0.6094 0.87744 -0.152 0.239 0.146 -0.027 0.71944 0.365 1

MR B EMKER 0.01( B, AFm BEHKFE R 0.05(B#F).
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