30 ¥ 42 HE LB RN K2FFH Vol. 30, No.2
2009 4 4 H Journal of South China Agricultural University Apr. 2009

8 LU T 2P 75 7 S 3t 1 55 A R € HY
BEETHRAESTEM

= M, RE¥, Z 4, EE2%, REH, REAHE, LR
(1 LA EHASR 24HERR, /& M 528231; 2 SR XE FERAER, /K /M 510642)

FE X ILTIRR S MAGESCHERUK T RNESENESRBRROET THREST. SREH, FEXML
MESBIERILE™E, A FXESRYR Hg M Cd, B3R5I 93. 88% M1 12. 24% , K 77. 5% ) L REL G5 RIR
¥RKTF 1; Bri-mt3EBR Heg & B 2R S L AFRFEIRMESN, Cr.Pb Cd HF A [FB BB, Er R o512 28.57% |
14.29% F 21.43% .
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The Investigation and Evaluation of Heavy Metal Pollution
in Wastewater Irrigated Soils and Vegetables in the Suburb of Foshan

LI Mei' , WU Qi-tang®, LI Rui', NIE Cheng-rong' , LIANG Jia-rui', OUYANG Feng-mei' ,CHEN Cai-feng'
(1 College of Life Science , Foshan University ,Foshan 528231 ,China;
2 College of Resources and Environment,South China Agricultural University , Guangzhou 510642 , China)

Abstract ; The heavy metals pollution on soils and vegetables for some sewage-irrigated vegetable bases in
the suburb of Foshan were investigated. The results showed that the heavy metal contamination in soils of
the suburb of Foshan was serious. The contents of Hg and Cd exceeded 93. 88% and 12. 24% respective-
ly in the collected soil samples, comparing to the Grade II limited values of the national soil environment
quality standard. The comprehensive pollution indexes of 77. 5% of the soils were greater than 1. The
leaf vegetables grown in these fields were suffered from the pollution of Cr, Pb and Cd to a different ex-
tent, except heavy metal Hg. The contents of Cr, Pb and Cd exceeded 28. 57% , 14.29% and 21. 43%

respectively in comparison with pollution-free food standard.

Key words:soil; vegetable; heavy metal contamination; evaluation; suburb of Foshan

BT AL BRI = AW, ERESHEE TR BHREAR. 230 LR Rk
ARG 2~ WTTHURT L T8 05 BH LA S 104 M £
B R, SR SR AR, S K85 RARMNE SRS LRSS TRERIEN, S
A0 T A HE L T 350 T 38 JE 9 9 A Y, B Xﬂ‘LuLUraiVaikj:%rsﬂéﬂ%*—r SN E B £
SELROGRY AR AEREARE LM, SRR EEHEE SRR 2R,
B+ S R BUR, R R R IR B i s
Sai B AR A, BRK ks L AT TR

30% 2 RS HAR, R ALELSE, L1 SR HENERNRE
RESARFREBRGE LRAERNELRERE 2007 43 A UG LT K. BH
BLRE R R T, S AESTE BRELRRL RN 5 MORE, E2 50 SR BB AR (

Wr 5 B #A : 2008-06-23
EE®IT:F #(1973—), %, 3 0F , #8+ , E-mail : limei73@ 21 cn. com
EEHA: DR AAE A4 (40571141) ;7 & L4334 %R B (2006420601001 ,2007A032303001 )




20 B Kk W K F % R w30 %

EMNINME/ KB A EBHEURSKE) G, EHFK 2.2 1TEHREERESERE
PR % B ERE 6. 7 hm? U L B EE SRR A VEARAER(F 2) XM, LRI e T 28
X, ZGeZ R ERA FRFELRGERMREHRER EBRME,pH/NT 6.5 RS 5 65% , 14 6.36, 11
RESRAE i, SR B KR 134N, 38 AN, MR Hg~~..Cr~,.Pb 1 Cd 437124 0.68.51. 54,53. 49 Fi 0.23
M-3ERE o 35 4, HH 3.0 Brassica parachinensis 19 . Bk Cr TESN, HARF TR FESE
A, P8 ¥ € Nasturtium officinale 7 >, H 3 Brassica ﬁf“ ,?F/é e85 =l , THR He, i Qs 806k
chinensis 9 1~ TEREBE/KIE /K OALREE 500 mL 7Kk 2|7 8.72 #110.46, Lk B Cd, FWESFIRET KA
HTRLERS, LZIMA 1 mL iR ZE pHI ~  MeEETFER 404 712,33 4%, Ui 2o 1 15
2, U REERZRKBAFPRFEHRPFAN,EFLE HEZIAFEEREE. RBER HIEREREN
KAEELBIEZ R (5 ~12) NRNBEE, RFRE 0~ #E(GB15618—1995) —ZRbnitk, +3E Hg 5B N
20 em, BFEARELIE 1.5 ~2.0 kg, XN B  TOH, BArRIAT 93.88% , HIKE Cd, & 12. 24% Ik
mhR3E 1.0 kg. RUEBAR,Cr M1 Pb & @8R, B8 1T AB T #E S 1%
1.2 HERAEBESSH HERBRGEEREECEY RN 1.37, CRE TRER R
THEERLEELZEARARNT, B4 100 HiF  ABE, K218 (77.5% ) EES RS ST RIEECK
SRR AT, KA TR SRR - EEBRAMTEK T L0, HdH 6 M HMNESTHEIEAE 2.0 DL,
-ﬁ%@“ MR (140 ~ 170 C) HAL, BEEH FhEEREEFEU L. AfR, XS ERM L IEES
=1% KR IERIE R, THEER. ﬁ%‘i#nnﬂl_lﬁ BIEH R E. SHAMAMR T AT RBSE AT L, 61U
ﬁBﬁJ‘{:ﬁiF& LT, BT 1.0 8 TRIABARBY HisEESmtEESRE Cr A Cd B&E/KERE,
E/Ak A 15 ~ 20 min J5, BT f.‘:a‘mJ;F' FIK 4k Hg #1Pb & BKERE.
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(550 °C.6 h) , K=/ IIA 1 1995%@5 ml. 7518 , 2 2 HUHBSEHEINESALR

AZE 50 mL. HREFHRW 6 E T (Z -2000 B, Tab.2 The contents of heavy metals in the soils irrigated by
Hitachi ) #l] & U FEMEREBERPHNNEERBRS sewage in Foshan suburb

B LRGSR & T H Pb.Cr,Cd AR IRHOL Mgk ) HHERW(g ) BR O BR RS
BV, He IR BT WBOERERI, iRy ™ G 8 5 4B B0 B0 RRS

fFRRE - AEA TN TIRIB B AR (140 C) 535 By 0.68:0.% 0.2-160 008 0065 87 1046 B8
W, KSR - MBS EME Y. KR o sL%els WS-%1 050 600 L 0%

COD, FAELSBMLENMES. HERHBEEAIS b 50:55 3L1-80 %0 260 L9 206 0
iedit B HIER LB ES TS S G4 0.3:0.07 0.2-0.44 005 0097 4M 23 DX

1) FR#BRELI=FHE/ T RLBRT A, TERH2=F
- %%Ejﬁ‘*ﬁ' MU/ AR IRY B R B A AT RE LB RER
2.1 NRIFEBKBEEFR F 474 (GB15618—1995) — B #7465 8 41k

RERILTHAE 13 R SREBKRHETAE, 2.3 THEEIESESESRER
GERIAE 1. 3 A Hg AR 2 MREAR Cd MABEE T RE SR SR BRI, St
BAN 1 AR H Pb RN R HE MK AR s up KB, U He & RBEIEER +

——-

(GB5084—92) ,COD, A 2 /~#f S #f4%, Hg 5 BT e — AR HW B Cd,HUERZR It L E i
PHECEERHERKERE. BRHXERIEE s AR XS5 &EMARF R

BR7K BB RIRMBEARRS, KU RLIE (58 %fﬁ) il
£1 EUHEEKERR Tk, HA3% He SEXF0.82 mg - kg ™', B2 H
Tab.1 The quality of irrigation water in Foshan suburb % I BARAER 2. 73 £, A& A TFE WY
. - = S PbHICd SERE(FE3).
i mg + L™ PR/ B
7R e P 24 MR RS RRR A
Pb 0 ~0.108 0 0.011 2 0. 100 g LT SR V5 HE SR BT 7= SRR S A FE R L T
cd 0~0.0125 0.002 6 0.005 R AXPHNESRSERAEKRKNER I CRE
Gt = 0~0.0160 0.010 3 0. 100 TEEMRBKIE, ﬁ% + Cr.Pb S BREHANNE
Hg 0 ~0.001 5 0. 000 8 0. 001 (RERY 5. 24 F13.25 4%, Cd BEERF 42.5 15 (3 4).
COD,, 18.57 ~279.00 88.71 150. 00 MIETLTAERXEES Jﬁ R & Fr # ( GB18406. 1—

1) 4 W # 9K A7 (GB5084—92) 2001) , ZFPSENE SR S B Hg SNSA AR
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Tab.3 The contents of heavy metals in the soils irrigated by sewage in different towns
Py pH wy/(mg - kg ™) we/(mgkg™)  wp/(mg-kg™) wey/ (mg + kg ™)
i Tk EH)E jo ke FH1E i FE (i FHE eN: FHE
Ak 576 ~6.90 6.15 0.37~0.74 0.53 26.10~50.60 39.07 31.30~61.40 46.46 0.12~0.27 0.19
K 6.34 ~7.351 6.91 0.40~1.30 0.82 18.50~81.30 43.46 38.70~83.00 55.50 0.17~0.32 0.28
T 5.61 ~6.49  6.31 0.40~0.93 0.62 31.70~96.10 67.77 31.10~65.40 42.93 0.16~0.44 0.25
E3)an 6.00~7.14 6.65 0.40~0.78 0.61 56.40~67.80 61.15 65.40~73.20 70.35 (.21~0.36 0.26
BEAS 4,80 ~6.67 6.06 0.32~1.60 0.75 30.40 ~80.40 46.85 40.50~73.80 55.68 0;13 -0.29 0.22
R AR, Cr.Pb 1 Cd MBI R4 5 & 28.57% . KENELSKIR S KABEESEIRTAE, BEKH
14.29% $121.43% ,Cr K FRFRILFEBERX R NEE;HK, =VHARAR, BE. PR . BEFT
initE, Cd R AR ENEZRHER 6.8 5. M BA7 b 3T R A (i b B 78412 R % ARl #
NS, T P MFREE He NEEWAEER HARTREENEERL, &R E, 3R
g R BARELUUA, PR RBERIMERN T4 SRERGSE, BRES 850 8 =, iR 1L
Z—, X5 1% He H’Jﬁﬁiﬁﬂbﬁxcr’ﬂl% BFaER TEAGERREETRE, ESESIR N HHb L
PRUERTT BRI ERTR K. LIERMIR R B, A E 5 ZZ" T 15 B F oL, R IE £ W5 e R 6l 4y X
FMNELBRNERENAR, MAMEESFARE ARV D, LHAETS R X, R4 Rk A
SRNEFEIMEZERY . — AT Cd Z‘Efﬂnnﬂﬁﬂlté SH 0, RS EE BT NEHXE
REBEE 5, X Pb.Cr FHERBEAES, H  SFREE, SERB BRI, HESM.
WA EE RO RRERETEHNERREL ey
RHHFERS  HARESSEERXPHNELRS
B AL, BAHEN B RS EEmA s (1] BIUWETTR. fhlm 2007 F5ETFEIM]. fhl - 6
B RITE R, BAREE %EERARBIA. WZEirs, 2007,

Fd4 FUHBSERMHFEXRFENETESR
Tab.4 The contents of heavy metals in leaf vegetables by

wastewater irrigated in Foshan Suburb

2o LWE/ (mg « kg~ 1) FRHEEY 7 BARHA
0 VIIE R HEE (mg - kg™') /Yo
Hy 0.007 0.000 0.001£0.001  0.01 0
Cr 1.100 0.210 0.498 +0.071 0.50 28. 57
Pb 0.270 0.083 0.118 £0.016 0.20 14.29
Cd 0.340 0.008 0.083 +0.032 0.05 21.43
1) BRERANTREFTLEMR 474 (GB18406.1—2001)
3 Hig

AR FR BT AR EHE R IR SN
BERISEENE, T IRES BB E S REE L
b, 58 H R TR EER, KSR FER He, H
A2 Cd. V5HEERHFTT=H K6 Hg 5B EFE LA
H B AAES D , R Cr . Pb.Cd ¥R R AR, HBin
B PR 28.57% 14. 29% F1 21. 43% .
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