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M BRI s KRR, 3% 12 A, 3L
HACRPEAERNR 1o Fygierf i T B, o
2mm %, %M HCI-HNO; W fi#. Varian Spectr AA
220 FSKIA TR o e e 5 vl e 4 8 5 i, AR
i HZRAKR Y, ATHRYS 24h, B0, g, e
W
1.2 FENFEERE

R PEIRBEESSRAT . REFRIL. 1000 ml A,
PEug4C .
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B kA% 752 JPEds) (Eisenia foetide) , W [ ]
FRHy o JEFEELAT IR (A A B AT S5, e )oK
ANFIEE AT
1.4 REAHZE

W ] S S S i ] A 2 R P ARSI —
Gy HTE FMEISIAN, 4% Hh A 3 i o0 AN [F) S5 AN o
P, AR 4 s ok, nl btk % .

OFEETUH « FE K A RFF 34 T 100 H (40432005) B 58 T pd BLALT 78 K S FURI 35T H (2002CB410810) il [E A} 27 Bie &R G141 151 H (KZCX3-SW-429)
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BRI A E T e, AL T i Sk R SR 1
RAE I 1) £ RS, L AT BT
2: (contact filter paper test, OECD-guideline No.207).
AL 437k Cartificial soil test, OECD-guideline No.207)
AN 14870 (Artsol test) 5. A F S8 ACEhy AN
H AR LI VR T TS

F 1 HRiSRAYRIELE
Table 1 Origins and types of the tested sludges

T5eRIE TR VKT
TR GV AETS KN A%O
TIPS e TlbGK A E TG
g KT 1 AT KN 3 LTS e
[tk 75 e 2 Ay K 2 ke
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KT 4 TG K LTS e
[ itk 75 € 5 Ay K L ke
PR S TG K A%O
MK YE 1 AT KON 3 A%/0
MK 2 Ay K 2 A’I0
I e AT K A%O
R A Tl Koy 3 LTS e

AYO: RN E AT,

.41 JEACEAMYE OFM: I 5 MK, HIE
WAL 1 LG, I EIK, DARNRBEEAUH E . Bk
AR O b ], SRR b, R A
H, JERBTFILIL, KRS 20C £1°C,
WL 75% M TAMEMN, W 1 K. @KbEE:
FEEA 15 em [MRFFRILRAIATIEAC, AN 8 AT L
N HUE ST VE IR I — RV RIS
BB AR TR, DARGR R W g dCh H. G
N s i W IS s e i, I SR AR
WEISARR I Ky TRONRE TR o A — Kb 3N s
10 %o HYRLEBE T, JEHETHLIL. @R #
AR N TSR FE 8557, F6h o hruE sz 44
WA 20°C £ 1°C, AN (75 7) %, JElh 1333 Ix
(A, B 12h SEIE, 12h H2ED . @5 24 h,
48 h FAHEL 1 WKk, ADSAET E AR, M A
FITE RN AINFET:, 48 h Ja4s dakse . fF—AbHUA)
A% 3 NEH.

1.4.2 HK L P 5 5 XU A 30
VTR R BRI HHERAE G E b AT
BEAN, 2L 20 HPf, SRIHH M7k I A H Ak
PERG (32 2) o FRECEIE 5009, 4r54%E 10 glkgt.
20 g/kgt (FRIERNE AR T b 398 Fo v/ il FH 1) 5

KiGies) Ki5ies TR mRs . Wi RIS KE
I RFFKE) 60%, 2RJEH HIE S5 TR A G
Bt DUR NS . KrR. W M B R &
IR PEAGEAIL, FURKE LS Ry 7 K F1 14
K, 14 RIGSEEKEHR.

Fz 2 PR TIRAEARIE IR

Table 2 Basic properties of the tested soil

HHUR  HHUN A% P AHMK EC pH ZFiki<2um
(9/kg) (mg/kg) (mg/kg) (mg/kg) (mS/cm) (9/kg)
11.3 142 10.6 216 020 6.18  169.0

2 #ZR5E

H A3 A7 V5 e S v e A S 398 mhobfe 0] 1) 75 1
ARV ARAE, PIARIE 2 2% R 2yl Joe
TV RIAEL 2 AV R B M, [ R LR
J7 ARV AR 2 B e A 2 ) SO B | 1 22 A B
IR HE (LCs) HIA/INKRISY, LCs>10" MK
R LCs #E 100~ 10° 2 i) g #EZ; LCsp<10® Ky
R,

26 SCRR[29] 70 BT T 7 v/ bnte il 2, DA iis| 5
TCRAREAKR, LLVGYe © ACH AR, BRI RYE
THEAC R AL, AR5 SR JEACEE kv 2 A3 1) 2 BB
WRE (LCs) AHX M 75 R SKHME (RewLCs)o A
PRI A LI A3 AR5 Ve 1) Rew—LCoso {E I
78 107 ~ 10° Z0F), AT glkg H3EZ, W KT
mo/kg T3ELL, KU TR A

W LA b 5 VA Sk 232 Sk Al it e ) i | 1 B
P, BRI V5 Y8 K 22 6 M| i Sk dE P AR
2.1 ELRIERE

HARSEEG e R 3. haiE R EEE: G52
W, AR, BRI, AR ammsl, ™
BEHGUABI. Feill. . KIEHE IR,
Ui 50 68 1958 -

MF 3 FTLCAE i, AN )G U8 0] Wieis] 1) a i /N 22
WK, Rew—LCso (351 1 ZK)VEHILE 0.0010 ~ 0.0242
Z 08, EIVSIRAIK I HEAE 0.0010 ~ 0.0242 2 JAJisf, %
HER Y5 YR ] (SO R 50%. Ve dEtER R, 1T
RowLCoso HAIG, HULATLLE Y, AEAHRIGIR V5,
e i e W sl () BB OR, B KYEYE 5
o e ] 1) RE PR B /I o 3 T V5 Y TR 3R BV S0 0 ) e 5] 1)
HHEEER AR IR WIAE, R R 1075 108 12 R i i Ak 2
sl 2 ~ 3 h whIFaRIZL Sk 1), PR R
K, ARG, A ERABL, MEE SRR
B Felli JERE, FET-HN 100%. R % (10
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1) (R R AL PR B 5] 3 ~ 4 h S JTUR A
B BN, bl s ) S e ] B AR AR A, SR R,
A BRBERS, IR kRS, HFEAT; KA
WG VR IR LM ER 10 5 MR AL Bk 5 24 h
ETHRIE 90%, 48 h FET RNy 100%. HiFfRE mifis
(50 f5F1 100 %) BRI P i 8 o3 Ak 2 110 i |
Ao 12 h A TR A RN, Ko h 2
RABATRT S, LT FRAT 0~100% < [A],

TR B I LU, Horb (0 B TR BT
AN, AT AR, BRI v e AR T ) B

KEARMEN 20 glkgt, RUAH T4 L3EFGRE 50 %,
USRS A5 YK B, AH S TSP K Eh 1:50, B 0.02,
KM 3 diRes kA, WS, Xk
WK 4 A BB KSTE 5 1 Ry LCs KT
0.02, thmh/duEtkm/l, HRVGIRIEIEAIRA, XnqE
SR EHEERIENSMARESBEERIOCR (K
Do T me S A B ERER Cus Zn,y Niv Cr, bt
ISR EHBEZW Zn 5. [FIN b T Vs le s m A
%%, HAr MG L ELEA PR (TOC) &
HAT T REXH S YR T r= AL I Bt = A AN R R BE (R 5

R 3 EKEMENIEEAMEHRRER
Table 3  Acute toxicity on earthworm of contact filter paper test
5ie JEW (1:10) ke 10 f% Fik% 50 1% i 100 % Rew~LCso
24h J%t 48h  24nhZET- 48h FETSHR  24hZET-R 48h FETR 24hBET-FR 48h TR (1578:7K)
FET 3 (%) (%) (%) (%) (%) (%) (%)
payiict 0 0 0 0 0 0 0 -
TRV 100 100 100 80 90 0 10 0.0175
TIPS Ve 100 100 100 100 100 20 30 0.0104
KIS 1 100 100 100 70 80 20 40 0.0012
g IBK TR 2 100 100 100 100 100 40 40 0.0068
LB K5 Y2 3 100 100 100 50 60 0 20 0.0119
KIS 4 100 90 100 10 20 0 10 0.0223
iKY 5 100 100 100 30 30 0 10 0.0242
PR )W SE 100 100 100 60 60 20 30 0.0115
MK TS 1 100 100 100 90 90 0 10 0.0175
HNBEAK TR 2 100 100 100 30 50 30 40 0.0088
LRI ity 5 e 100 100 100 100 100 50 50 0.0010
F AL e 100 100 100 90 90 50 50 0.0013
16600
16100
15600 - !
15100 ", o
14600 ",
14100
13600 OCd ECu MENi
13100
12600
12100 EPb @z QCr

ELEHR  (mglky)
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Fig. 1 Contents of heavy metals in tested municipal sludges
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SIS AR NEK 4. PERER: A SEZEE .
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FRERIR, AANIAE IS SRR, BRI K,
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0 AR YK £ Y AL PR N | A L Y A
UK, ARy i A BT M 0] 4 T A 532 Wiy 223 2 L L 8
RN o RS [R5 KU, VoI RGN, Ox b bl A B
FEARR LA o W T PBOKTTIE S T B P 5 e
TR TGYe s et ys Y frg sianlkigde, b
FTGUe R AN, Ml A AR WAL, (H L
isKv5e 1. B liaKyG e 2. BRI 3. L
fisKi5 e 4« EHEBUOKTGYE 5. W MBS 1A
PRSI 2 WA 75 e R 3T 0, - | AR FE 0 4
I B, mBLESSRAT A, T S A5
By B, AR AR S S rh ] f) 5% i 45 2Rt KA
MR EG5 g AR fidids v LLEMATS H 5 Fhis e A H
Je g - S e s 9 A (1 B N S A% by e ot Bl Y
BEE RN o
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Table 4  Acute toxicity on earthworm of natural soil test

151 518 7 R ERIKE (%) 14 REEMKRE (%) 7 KTH (%) 14 RILTHE (%)
Ragiis - -0.072 -0.138 0 0
- -0.068 -0.140 0 0
TR KTV 10 g/kg - -0.021 -0.060 0 0
20 g/kg + -0.033 -0.063 0 0
TP TBYT Ve 10 g/kg + -0.075 -0.149 0 0
20 glkg + -0.081 -0.141 0 0
iK1 10 g/kg + -0.106 -0.211 0 0
20 g/kg + 0.050 0.134 0 0
LK 2 10 g/kg + -0.019 -0.054 0 0
20 g/kg + 0.017 0.031 0 0
g KE R 3 10 g/kg + -0.053 -0.120 0 0
20g/kg + 0.157 0.217 0 0
LK 4 10 g/kg + -0.069 -0.125 0 0
20 glkg + 0.095 0.171 0 0
g KE R 5 10 g/kg + -0.082 -0.190 0 0
20 g/kg 0.041 0.094 0 0
RIS 10 g/kg + -0.001 -0.009 0 0
20 g/kg -0.027 -0.084 0 0
MK 1 10 gkg - 0.040 0.124 0 0
20 g/kg + -0.020 -0.060 0 0
M AKTGYE 2 10 g/kg + -0.101 -0.236 0 0
20g/kg + 0.039 0.089 0 0
IR e 10 glkg - 0.058 0.096 0 0
20 g/kg + 0.046 0.073 0 0
B AL T 10 g/kg + 0.748 0.174 0 0
20 glkg + 0.597 0.163 0 0
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XTSI ) LCs 39 2.3 mg/kg A1 1000 mg/kg.
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Acute Toxicity of Municipal Sludges on Earthworms in the Yangtze River Delta Area

SHEN Rong-yan*?, LUO Yong-ming', LI Zhen-gao®, TENG Ying', ZHANG Gang-ya'
(1 Soil and Environment Bioremediation Research Centre, Institute of Soil Science, Chinese Academy of Sciences, State Key Laboratory of Soil and Sustainable
Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 2 State Key Laboratory of Pollution Control and Resource

Reuse, School of the Environment, Nanjing University, Nanjing 210093, China)

Abstract: The contact filter paper test and artificial soil test were used to determine the effects of acute and chromic toxicities of municipal
sludges from the Yangtze River Delta region of China on earthworms in bronze and violet soils. The results indicated that the toxicities of sludges in
the contact filter paper test were higher and faster, and the toxic symptoms were very obvious. The ranges of Rs,-LCs, (sludge/water) of all sludges to
earthworms in this study ranged from 0.0010 to 0.0242. In all sludges, the toxicity of Shanghai mud pond sludge was the highest and Shanghai
dehydrated sludge 5 was the lowest. But most toxic symptoms in the artificial soil test were not obvious and the earthworm mortalities of all
treatments were 0. The influential differences among different sludge treatments on the growth rate of earthworm weight were small. The toxicity of
sludges treated with soils on earthworms abased enormously.

Key words: Municipal sludge, Agricultural application, Earthworm, Acute toxicity
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