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Labile Fractions and Potential Pollution Risk of Cu and Zn in Sediments in Coastal Waters of East China Sea
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Abstract: Sequential extractions were used to study the geochemical characteristics, influencing factors and potential pollution risks of Cu
and Zn in sediments collected from the coastal waters of East China Sea in August 2011. Copper and Zn were mainly associated with fine
particles of sediments in the southern area, and were significantly negatively correlated with particle sizes but positively with clay and silt
contents, indicating that the natural source was a main factor controlling the contents and distributions of Cu and Zn. Higher labile fractions
of Cu and Zn were observed at the Changjiang River estuary and Hangzhou Bay. The labile Cu was dominated by Cu fraction bound to car—
bonates, while the labile Zn was the fractions bound to carbonates and Fe/Mn—oxides. The natural sedimentary conditions had significant im—
pacts on the labile and total contents of Cu and Zn, whereas hydrochemical conditions showed little influence on the labile fractions of Cu
and Zn. The enrichment factor(EF ) was Zn>Cu, with higher EF appeared in the southern area. The EF of Cu was less than 1, suggesting its
terrestrial sources with little exterior inputs, while that of Zn was close to 1, indicating slight Zn pollution in the studied area. Based on their
fractions, Zn and Cu were generally at slight pollution levels. However, the pollution degree was different among locations. Copper and Zn

were more polluted in the Changjiang River estuary and Hangzhou Bay than in other sites, with heavy Zn pollution at C5(P=369.14% ). In
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summary, Cu and Zn had higher total contents but lower labile fractions in the southern area, suggesting their high background values,

whereas in the Changjiang River estuary and Hangzhou Bay Cu and Zn were greatly impacted by anthropogenic activities, thus having high

potential pollution risks.
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Figure 2 Distributions of Cu and Zn in sea water
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Figure 3 Distributions of Cu and Zn in surface sediments
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Figure 4 Percent of Cu and Zn in different fractions in sediments

D1 X A LA A, 78K BRI sl o7 75 e foe s
e s HBLAE C5, de oS HBLTE B4, LA it
KF  RERERSS A 25 T ] A A5 A0 2 R 538 27 Ay i VR
JE A, BRIV B R B T o e, R A
B ARG HLLE SN E THNEE T, BN 5
R AT

AT Cu 1 Zn AR 028 LB LA
g K A B A A RRAE SIS Z K AT Cu Fl Zn
MORTERGIRANG G F WIRDRITH S L0 5 C i
TR, MRZEKAEHIES Cu Ml Zn HITEK
YL VR S 1 o s T MR R B B i
AL DRI B 1) 1 B XA AR R 22 57 i DR T B S AT
T ILHV I 32 B ZRIE sh s K, Bl Cu Al Zn
SR RIS PR A, TRV R 5 B 3 1A 35
W AE—E R T Z BTG S B2, B AR Cu Ml Zn
BRSNS R R A MEAIG (AR IR A o it
HI T AN o PG, Cu 1 Zn ZEK T 1T FIAC M2
W AE AL ERNTRE,
23 ¥mMEZE
2.3.1 AR

FILA Cu Fl Zn FUAHSCA AT INER 1 B/, Cu
Zn Z[A) B IAEE 4T IEA DG (R>0.90) , H1 F Cu F1Zn

FETCE JRIAZR APAHAR , A2k B AL, AR ] | 38
T AR AR R B 5RE SRR
Cu Zn MR AFATE S, BEIAXT Cu Al Zn AR IEHE
P ERBARIE A A KALR . Cu TGRS
FRERIRER 25 A5 SRR Cu AHSCERRAT, Zn BOAS 151
TS AL A AL 25 B2 FEE Zn A5, B Cu
PIBRIR AR A AN Zn R SA L2 & 8 B2 8
R R BIE TR A
2.3.2 hifiF

TR ORI A AN, E B LUK AR RS Ay
F, BT RSNG| R AR R, TR R
JEZHTE/N . Cu 1 Zn #RAE B R REIE TS 1 HH B S
X, SIS KRS A= o3 A FEAR— 35, I
AFA“TCRRLBE I , S5 S A FTURL ) W B 22
BEAEHERZ0 Cu Fl Zn SR FERN R, 5 3 Hb A
BT Cu Fll Zn 80 A AANURL 20 At — S AOHFAE .

JT 58T Cu F1 Zn 5 TE AT R RL R 2 8] 1) il
AKFR, HRIELL 4.16.63 wm AL, 43 AR+ By
W 4is 7. MWBIEA Cu.Zn FURiAZR 2 [l f9AH 56 6
FE(FR2),BEnl im0, Ca A Zn 1 HAE A 3L
AR EEHPRAR A B Cu DU HRRFREL 454 A
FHLES A SRS AR ARG 1 IE ARG, S5 40ab A



552 RAIMERZ 2 EREET KR
* 1 REMRYERSEISEZ EREXRE
Table 1 Correlation coefficients between Cu and Zn in fractions in surface sediments
Cu Zn Cul 1 ZnlL1 Cul.2 Znl.2 Cul.3 Znl.3 Cul4 Znl4 CuR5 ZnR5

Cu 1.00

Zn 0.94%3* 1.00
Cu-L1 0.16 0.20 1.00
Zn-L1 -0.15 -0.21 0.73%* 1.00
Cu-L2 0.67%* 0.58%* 0.34 0.13 1.00
Zn-12 0.45 0.48* 0.20 -0.15 0.66%* 1.00
Cu-L3 0.34 0.30 0.04 -0.14 0.18 0.19 1.00
Zn-13 0.51 0.61%* 0.40 -0.09 0.57%* 0.64%* 0.48%* 1.00
Cu-L4 0.40 0.46 0.45 -0.03 0.50%* 0.61%* 0.22 0.66%* 1.00
Zn-14 0.10 0.08 0.51%* 0.44 0.21 0.19 0.05 0.26 0.45 1.00
Cu-R5 0.92%%* 0.88** -0.02 -0.26 0.35 0.22 0.23 0.29 0.18 -0.03 1.00
Zn-R5 0.83%%* 0.87%* -0.04 -0.29 0.29 0.04 0.18 0.24 0.11 -0.22 0.91%* 1.00

0 FRAGHT P<0.05 ;%% FRAGHKT P<0.01,

zR2 RETNBRYAERE S ENHEXRE
Table 2 Correlation coefficients between Cu and Zn and

particle size of surface sediments

JLE I Hif%/m |
0~4 4~16  16~63 >63 PRt

Cu L1 036  043* 039 -028  -031
12 0.62%%  0.72%%  —0.57%% —0.71%% —0,75%*

L3 0.32 0.35 -029  -034 -039%

L4 0.61%%  0.71%% —0.68%* —044% —0.52%*

R5 0.63*%  0.59%% —0.56%% —0.55%% —(59%*

ME 077 0780 0.71%F —0.73%F  —0.78%*

7n L1 -0.09 001 008  -006 -0.03
12 0.56%%  0.58%% —059%* -036 -045%

L3 0.71%%  0.76%% —0.77%* -046% —0.57%*

L4 0.20 036  -023 -032 -034

R5 0.55%%  0.52%% —0.48%* —051%% —05]%*

ME 0790 0.80%F  —0.76%% —0.67%F —0.72%*

TE:* FORAGLHREE P<0.05;** FRR ALK P<0.01,

W AAEDG; B Zn DLSCHBRIREL 25 G A8 AR Ak

S50 B SR LA R B R IEAR G, 5 A I O

A SN
AH I (BRARIR L 25 6 B MK T 63 pm RPAAER )
Cu F9E MR A ik R $h 45 6 A FUR B AR Sk i b
Zn WA F AL 45 5 SRR M fe . IXEp
UE T IRFRER 45 A 51 Cu FEREE A ALYISSE & 51 Zn
SE YIRS R S RS

24 EBINEEM

2.4.1 KINEE
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Table 3 Principal component analysis of Cu and Zn

5 Component
1 2 3

Cu 0.721 0.360 -0.369
Zn 0.776 0.246 —-0.355
Cu-L1 0.388 0.296 0.757
Zn-L1 -0.044 0.188 0.854
Cu-L2 0.650 0.575 -0.050
Zn-1.2 0.695 0.215 -0.050
Cu-L3 0.485 -0.086 -0.147
Zn-1.3 0.856 0.076 0.009
Cu-14 0.662 0.375 0.179
Zn-14 0.377 0.149 0.597
L -0.806 -0.282 0.094
T -0.111 0.417 -0.531
Salt 0.510 —-0.798 0.080
pH 0.268 —-0.549 -0.120
PO -0.379 0.681 0.218
TIN -0.560 0.693 -0.205
Sio¥ -0.602 0.645 —-0.084
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Figure 5 Enrichment factor(EF) of Cu and Zn in surface sediments
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Figure 6 Percent ratio( P, the ratio of secondary phase to primary phase ) in surface sediments
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