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Distribution and potential ecological risk assessments of contaminants insludge in
dredged sediments landfill sites
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Abstract; Direct disposal of dredged sediments in landfill sites may possess potential ecological risks to environment as they are a-
bundant in contaminant. An experiment was conducted to analysis the concentrations and potential ecological risks of different con-
taminants including heavy metals, polycyclic aromatic hydrocarbons ( PAHs) and polychlorinated biphenyls ( PCBs) in dredged
sediment landfill sites in Lake Taihu and Lake Chaohu in China. According to the potential ecological risk assessments of heavy
metals and risk quotients of persistent organic pollutants, the potential ecological risks of different contaminants were quantified.
Results illustrate that potential ecological risks of dredged sediments are relatively low in landfill sites in Lake Taihu, while are con-
siderable in Lake Chaohu. In addition, the high accumulations of PCBs in dredged sediments possess high potential ecological risks
to environment, and need more attention from managers.
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X EPAG2S IRFRRFEHEATRAN , % SE 6 K. 25 b &P HE 25 B AE 2% ~ 15% . Tl AS [V B i AR RE 1647 43
M, A BObR e IR M 56 R R AR RS r Y03A 5] 0.99, LANUZS 3 A7 ST XoF 10 v BE A AR , (R T
R0 B AR 5 B P A A

LR E R R S AR RS AT AR RE S PR R LR 10 LA IE C b - TR R BRI AR S 3 B0
JE AR AR, 8 0E B b5 R A HL T R 25 A A SR8 09 Varian3800 T S AH (354 53
Br. 3 . CP-sil24CB (30 mx0.25 mmx0.25 wm) , #FAEEEE 260°C , Kl #5EE 300°C. &)l . A1 ia i
180°C , £ 83 0.5 min,30°C /min B B FHE 2 260°C , 4% 18 min, #X)5 15°C/min B FHE Z 270°C , 145 2 min.
TCATHAERE 1 pl, A AEAL, F R 1.0 ml/min. JRRAEH] AR Pt B P AT i as (A R AR
SEATAE L BAR FHCRMGE. 21 Ff PCBs 1RFR (10 pg/kg) RYBEFTINAR 14 FIA R 72.0% ~ 109.8% , FHXT A5
TEIRZEIE 3.13% ~57.3% , {XAHAMBR N 1.43~5.10 pwg/kg, TR RN 1.33~3.45 pg/kg. KL SR IERE
A FUBR A I A 1 2, AR O P Bt ) bR Ak A A7 52 PR A0 AT, SR P e T BBk 1A T d 1A

BARERA 3 RPAT, BOL ST T TR, 4575 Je iy i o0 A 25 57 SR T B0 IR 7 O 25 A e il A 7
WA
1.3 E£ BB ELESREITMNFE

T4 A TR AR A5 UG R ) Hakanson $2 B9« VEAE AE S XU F 4000 2 b AT D40, 75 4 U A0 T 7 XU

BHOE R

R[=2E’,=2T,-C} (D

¢-=36=3%¢ @

A, RIH 48 e AR S RS HE AL, B, S B —d 4 i KU (R 7+, T, O o 4 g PR s 1 (8, 43301l i
5EH Hg=40,Cr=2,Ni=Cu=Pb=5,Zn=1,As=10,Cd=30""""C, NR—FE&BHOTB RN T, ¢, WELETG
Qe C, A C, 53500 2 4 JR MR B SEME BH38 BTt 2 LU B, 25 LU Al — A e BT 5 X B i 7 3t X+ 38 95 55
{8, A1 T ORI e | FLIE Mg e ST FEMESZ) 43T L TV B2 U8, IR 3 0 R JIVL IR A8 B2
(19 T R SR AR TR 0 S L. TR TS Y VB e AR S UG A 8 bR o b L5 1.
1.4 ERFRESSBREENEBEEESKE TN G E

X 22 IR T5 4 e 22 G IR ] SR FH XU 7 (risk quotient, RQ) iEATPEANY , MRIEUURM v 2455 1 i e KT fo
Y H¢ BE (maxim wm permissible concentrations, MPCs) M R Z W& B ( negligible concentrations, NCs) ™ X
o 7 AT A UK

ROy = Conn/ Covines) (3)



1188 J. Lake Sci. (#ia#+3) ,2016,28(6)

1 HE R TR A S TN 248 bR S b ife

Tab.1 Factors and corresponding classification criteria of potential ecological risk assessment of heavy metals
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K1, Gy FREFIHMITEIEE , Covnrs +Conmnen S HIZER NCs MPCs V. 55775 e 09 5 48 i
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Pyl BEAR T2 B, RIS Y R A X AR B BAT A 25 KUK, 15 e WDk BETE NCs Il MPCs L P[RR,
DEWTEAT T SRR B A A S KU T80 6 T 2 IR MPCs [ NCs fBL, HEAHNE NCs e MPCs {E AT IR ]
Long' ™ 41 4 1) A 25 IS 80 107 AR LA A 285 XURSE RSO P A AR SR HEA T I , 2 5 — 75 S ik B IR T 000 9 LR
{H (the effects range-low, ERL) B} , 7R8NS AU , HoA A5 XU RN AR T 10% 5 1 2475 YL vk B 5 T3
3 FE FP 1A (the effects range-median, ERM ) B, 2781275 Yty ELA AR 15 14 A8 25 XUBS: , H: IXUBS: 3800 K F 50%
MG YY) AL ERL 1 ERM Z [R]IN , 2e/R BAT i SR BE A A5 XU
2 LWHER ST
2.1 HEFR IR E AR

HE IR G R TR (0 SSIRTE (K 2) , B EDN 1.26~1.30 g/em®, F/KF 22% ~27% , ek it
H 3.76% ~4.70% A HURK AR 0.67% ~ 1.12% , 45 M+ HERIAE I L 2~ 20 m AURPRLR 2.
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Tab.2 Basic characteristics of slurries in dredged sediment landfill sites

bR

i35 pH HHE/( g/cm3 ) KR/ % AR % BERE/%

<2 p.m/% 2~20 |.Lm/% >20 }Lm/”n
e 6.30 1.30 22.30 0.88 4.50 11.62 73.37 15.01
L 6.33 1.26 26.82 0.67 3.76 23.84 75.89 0.27
M E 6.17 - - 1.12 4.70 26.66 68.28 5.06

22 IFNEL ESEN T RBEESKEIEH

SO i N & AR S s, ORI Ay, KL N R4 R S nhl £E4
JB & AR 3 AN AR A HUAEE, Foh Zn Cr ZE &AM N & B i, P S A S e FLIS A
FEHE 4R BB 1 60% \58% 1 69% , HoAxH 42 & 7 & i KEI/NER I . Ni>Pb>Cu>As>Cd>Hg, Hrr Cd
MHeg BERNGAELSE RN 0.1%. 72 Irai mREW] Bk Cr A Ni 76 3 MHEGIRYE M 5310 25 7 A B
BANHAFESE S B 3 MG oA A D EEZES. K - R E R R dE GB 15618 —
1995 FLI Hi b b U6 5 4 & B AF & — bRl s e HE S 48 As Cu Hg Zn & BB A—HbnifE,
Cd Cr.Pb & HAFE ZHARE, Ni WAL T =5k mEHEA L As FF & — bR, Cu Heg Pb £56 —gUbrifk,
Cd . Cr Ni Zn ¥J4bF = HARifE.
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Tab.3 Concentrations of heavy metals in dredged sediment landfill sites and
guideline values of heavy metals

e N ‘ AR b LA
ey B ALIHE W
As 11.67+0.34" 9.86+0.12* 13.64+0.04¢ 15 40 40 10 9
Cd 0.29+0.01" 0.13x0.01* 0.62+0.01°¢ 0.20 0.30 1.0 0.126 0.097
Cr 107.07+16.35* 74.77+1.69 227.77+98.26" 90 150 300 77.8 66.5
Cu 33.02+0.78" 23.64+0.62° 35.34+0.77" 35 50 400 22.3 20.4
Hg 0.097+0.022" 0.045+0.004* 0.25+0.00° 0.15 0.30 1.5 0.289 0.033
Ni 48.75+2.68" 36.56+3.19° 92.50£32.24* 40 40 200 26.7 29.8
Pb 39.18+1.06" 31.31+0.73° 64.64+0.86° 35 250 500 26.2 26.6
Zn 87.08+2.63" 64.85+1.95° 231.96+3.15°¢ 100 200 500 62.6 62

# AR FREFOR AN I HESZ IR L 2 R AR P<0.05 K225 B3

TESLIT R FE M N 4 i 5 e I s, e Ph Cu As BT SRR AY TS B4R T, T Zn , Cr Ni DL R
Cd Hg 154 N FHR R s A% 5 ; FUE ML M4 48 15 Je IR F WA X 80K, 28 AR Y, IR
He M5 F R0, KRR S B Y BA P ERE N7 e LSS, Cr As \Hg 4815 5
THAL, HAES R EA PERE SRR T G RRER/NT AR (B 1a). STHESE & &0
RIL, BAR Cd Hg 7EIAVR PN & BER AR, (A5 e BT R DU R AE j R I, Cd He BT R =i 15 L
HF, BIEAE FUFE S LIS HE A, Cd B35 Y AR X 5. FFE LS R0 Bl e 3 37 7 4 B (T YL BE 40 31 A
11.427.80 F1 30.03 , 4 JA 7EFLIEHES U6 P15 YLK, 78 PR HE A IS U8 9 A b S5 A8 B8 0975 e | T 7 /e
WM RS RS (R 1).

SR IR R Cd  He 4 XU PR TR w o, F A 5 4 I 14 AU PR 49 AR 5 AW (1 e Mk 3 Tt
TerN Cd HA 45 B2 1 KUK R, LAY TR 4 e XU PR U ARAEG , S IAFLIS HE 37 00 V8 9 T A & I T e R 735
A, {5 Cd  Hg AR T oAt 43 Jm W ELAG 43¢ v A XU PR {5 € Hg B RURE R 76 FE L FLIS FNRE FE ME S 9 4%
S 7 SRS R 19 67% (55% Fi1 89% , SR T, 3 AHEL N & B S 1Y Zn | Cr, FoE XU TR F4X o 5 42 R
W PR F 1 249 3.6% 4.3% A1 1.9% (B 1b). 32 H N E 48 He, Cd Y8R R 7R K, BT 2E 5K & 1Y)
5 190 JH RSt R X LAY B 4 R R, T Zin e DU Mk A X 20040 R bt BT 5 R AR v L XU B3I, P
LV FI R R T 4 i TR A AR S R 504 1 121.35 ,68.45 F1 561,16, [ M LIS Wi N T 42 Jm i v 76 2
BAEFIECYARAR, 1w FEH 7 N 3 48 0% 8 A S A B s W AR A BAaH F2RIE T o &
/K Cd 1 Hg.

23 RN ERFTRESSBEFSEN 1 R EBELESKE T

Z I 95 4% DahA [ InP Fla, Ant Pyr F1 BghiP 75 3 iz A K H (& 2a) , B H 75 s 05 A9 2 DahA
1 InP, B RSB I295 e FLIE R M 23055 R B8 10 76% .63% 1 41% , 51X 6 Fi 235548
175 2T R W B Fla Pyr /i A BB ZE RN, KRB L5 RS M ARG B EEER. §
WIE FEMES IR N 0 2 3R 05 8 & b di =, Fh St 22, 3645 11 # Horp BbF (BaA [ Chr ¢ Flr iX 4 230515
AXHE TG FEHE SRR I BIRG HE  (H SRR R, A ot S A Y 13% . R AL e 4G 23R 3508 7 A, oK
W EFEHEI UG 6 FhE T 1. 16 TR B & mTE 3 NG IR T Yt R B/ N R B B 1 e 3> LIS
Heb> Y.

B R MES A P 3 D 3] 9 oA [R) R 2 i 22 R AR (&l 2b) L, 43 D PCBS PCB18 ,PCB28 ,PCB44
PCB52 .PCB77 .PCB138 .PCB195 il PCB209. H:th PCB77 .PCB138 PCB195 1 PCB209 1Y 7F 41 W B 1 i 3% it
TN, AT L AR 3 N (BT Rk 2 MR 3 M NS R B B
25 K AR R 02 PCBS, 16 3 Mgt Ie N3 2 5 ZEBOR B8 1Y 90% . HLiTEE R I N £
SUBHE AR I0E 158 3094 pg/kg, HAGH £ GBI £,
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Fig.1 Potential ecological risk indexes of heavy metals in sludge in dredged sediments landfill sites
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Fig.2 Concentrations of PAHs(a) and PCBs(b) in sludge in dredged sediments landfill sites
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SRR U B AN LA AR AR, FE S R R N, B Fle Chr BaP Fll BghiP AN EA AN, Hax 7
R 1 238 55 S 35 LA v S5 AR B A A A5 AU FLYS AN (L REME I, B Fla, Pyr 1 BghiP R B A A 45 KUK
Sh HAHE N I 2 S5 R B T S TR B B A S KRR 7E 3 N HEI Y, Ant Bl DahA BYRQ . (YK T 50, %M
X 2 FhZ IR IS IR T H A 22 2155 48 ot HL A B R ) SR B XSS
2.4 HEERR S X KRS &M AR LR

ABFFERR Ni Heg R0 B R KAE S B SR S5HN B X N IURY E &R &m0 h
AP0 SRR T A RS ET AR B H Ni He, W AE RS He B R LI GB BE R LA 4. M
Xt TR VS W X OB R i 2 3R 5500 16 Rt Se s i 22 3R 05 e & AR B TR VR DR P U R B T T B A
IS, HomT RE IR R e Sl A — BEnt [R5 |, B R UR K AW b B i E 1T, 2 3 55 ke Sl i S fk
Ffi A% R B ) BARERAR IATIE RS AL, N LIS YR IS U R BT , IR N 2R A i AR (A
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Tab.4 Risk Quotients of PAHs and total PCBs in sludge in dredged sediments landfill sites

B MPCs/ NCs/ HiEMY) LB A
( Mg/kg) ( pbg/kg) RQNCs RQMPCs RQNCs RQMPCs RQI\'Cs RQMPCs
Flr 2600 26 - - - - 0.09 0.00
Ant 120 1.2 50.07 0.50 74.97 0.75 86.03 0.86
Fla 2600 26 0.54 0.01 0.58 0.01 4.42 0.04
Pyr 2600 26 0.49 0.00 0.59 0.01 3.47 0.03
BaA 250 2.5 - - - - 7.15 0.07
Chr 10700 107 - - - - 0.12 0.00
BbF 2400 24 - - - - 2.69 0.03
BaP 2700 27 - - 1.53 0.02 0.43 0.00
InP 5900 59 1.97 0.02 1.97 0.02 2.26 0.02
DahA 260 2.6 62.12 0.62 62.03 0.62 62.44 0.62
BghiP 7500 75 0.02 0.00 0.02 0.00 0.18 0.00
J PCBs 180 M 22.75RL 42.52 5.36 71.30 8.99 136.28 17.19

# —FIR I AR .

4 N 22 SRR AT R SRS ) N Ak, T 5 A ME S 04 U A SRR, TR X PR I3 Al T 7 9 Bl f , I
HORZ R S e KT ERM R, X R85 BAT AR R A PR A 25 AU, B2 5 AL 4 B i e % 1 f
N E SR T YY), AR Zn Cr & ik (0 HOE AR A S WU ARG, S22 i B IR Cd  Hg 204 BRI 3R
SRS DRI, 8 T3 57 PN 75 S P R PR A A 25 AR, AN S 25 R HL 5 i /DN, TR s ks 7 255 R ) e ) 1 B 85
AT R FE T R AR A IR R . IR A 35 Sy vl e 2% A X 1] Jo L PR B3 v 7 I % T o o e A4
ARG HE RN ;15 Y R e T Vo R T 7 A ) 3 TR A U DA T 17 ] B K A T i, B B B AR
IR S TR RN 15 Y, DU TS o A TR A 2 A [ 2 75 e b T 5 2 ) R AR
JBCRAE FITTHEALE IR 2 AR TR 208 I 10 AHES) 6 R BE R AT SR PR B v | pH 23 B2 BAIE, 3
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