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Chemical fractions of heavy metals of sediments in Meiliang Bay, Lake Taihu and tracing
for its pollution history
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Abstract: The concentrations of heavy metals in different Chemical fractious of sediments collected from the Meil-
iang Bay, Lake Taihu, were measured. Sequential extraction method was used to gain the concentrations of sedi-
ment-bound heavy metals in six fractions, i.e., soluble, exchangeable, bound to carbonates, bound to Fe-Mn ox-
ides, bound to organic matter, and residual. By use of >'°Ph and " Cs activities to obtain age of sediments, tempo-
ral variations of heavy metals in different fractions and their enrichment factors were shown. Among them, varia-
tions of heavy metal concentration in Fe-Mn oxides fraction of the sediments can be used to reflect contaminant in-
put by human activities. On the basis of our data, the history of catchment human activities was divided into three
periods, among which the most heavily affected by human activity was from 1977 A.D. to present. By comparing
the concentrations of heavy metals in Fe-Mn oxides fraction with historical industrial product values of Wuxi City,
their similar trends suggest that the increasingly environmental pollution is due to a fast development of industries a-
round northern Taihu region, further indicating that heavy metals was mainly as a form of bound to Fe-Mn oxides
into the Lake Taihu ecosystem.
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Fig.2 A sketchy scheme of experimental conditions and operation procedure of sequential extraction
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Fig.3 Variations in element concentrations in various fractions and bulk samples of Meiliang Bay sediments, Lake Taihu
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Fig. 4 Percentage of element concentrations in various fractions of Meiliang sediments, Lake Taihu
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Tab. 1 Enrichment factors (EF) of leached elements of Cr, Zn, Ni, Cu, Mn, and Pb
in Meiliang sediments, Lake Taihu
BE EF(Cr) EF(Zn) EF(Ni) EF(Cu) EF(Mn) EF(Pb)
FMo Org Res FMo Org Res FMo Org Res Car FMo Org Res Car FMo Org Res FMo Res
MO3 -1 2000 2.081.961.013.891.861.102.631.731.033.861.822.301.534.243.372.521.084.791.10
MO3 -2 1998 1.611.950.992.781.521.001.761.270.974.211.651.921.463.511.851.490.933.171.14
MO3 -3 1995 1.931.890.953.011.701.031.451.250.955.451.941.901.421.761.191.170.913.581.15
MO3 -4 1992 1.981.830.993.111.601.081.431.171.016.102.081.811.501.881.261.190.933.651.17
MO3 -5 1989 1.851.500.942.661.531.051.511.150.993.971.981.571.282.211.401.310.923.711.05
MO3 -6 1986 1.721.490.952.381.391.001.361.050.994.271.801.371.222.041.181.200.933.421.11
MO3 -7 1983 1.321.310.921.691.120.951.100.930.983.261.541.011.132.161.171.070.872.881.09
MO3 -8 1981 1.031.200.891.071.020.980.870.830.922.761.270.930.991.450.870.960.832.431.02
M03 -9 1979 0.951.180.880.980.981.170.810.840.902.321.220.810.971.400.931.030.862.330.97
M03 -10 1977 1.081.151.041.101.091.060.830.860.961.891.270.761.021.270.951.07 1.182.381.11
MO3 -11 1975 1.131.121.191.031.101.150.780.921.08 1.68 1.120.841.210.960.83 1.001.212.231.20
MO3 -12 1973 1.101.111.170.921.051.090.860.891.171.501.030.951.211.260.880.991.032.041.12
MO3 -13 1970 1.201.151.121.121.071.150.800.871.091.821.190.861.201.140.951.071.022.37 1.11
MO3 -14 1968 1.161.080.921.111.080.930.840.840.941.891.160.920.971.090.850.960.942.361.03
MO3 -15 1966 1.181.120.931.081.030.960.860.900.95 - 1.270.951.00 - 1.781.440.922.431.14
MO3 -16 1963 0.991.260.920.891.130.970.780.960.921.170.831.001.101.360.811.050.861.78 1.01
MO3 -17 1960 1.101.210.901.041.270.930.941.091.001.710.841.092.151.510.971.170.921.991.00
M0O3 -18 1958 1.081.220.940.961.260.930.841.050.931.480.840.961.110.950.821.070.921.951.03
MO3 -19 1954 1.061.350.941.061.231.020.901.090.921.571.031.031.021.030.831.020.942.031.03
M03 -20 1950 1.391.371.111.471.261.110.941.121.071.831.101.031.291.731.151.161.072.461.27
MO3 -21 1946 1.451.351.021.511.231.011.041.071.021.791.121.001.131.831.101.121.022.511.15
MO3 -22 1943 1.161.021.271.321.441.240.930.871.231.351.150.961.361.771.241.131.121.571.26
M03 -23 1941 0.931.061.041.091.551.080.910.871.091.130.960.961.081.470.861.000.991.281.09
MO3 -24 1939 0.940.991.011.021.081.010.830.821.061.361.040.861.051.390.900.980.941.321.08
M03 -25 1937 1.050.930.961.100.961.000.87 0.831.01 1.221.140.891.011.300.991.09 0.94 1.511.03
M03 -26 1931 1.160.851.001.250.940.981.000.841.021.301.160.861.021.871.111.031.031.531.11
M03 -27 1927 1.080.881.011.140.971.040.940.861.020.901.060.951.001.18 1.00 1.051.06 1.340.95
M03 -28 1922 1.080.930.991.201.000.970.930.880.990.881.030.890.981.050.961.030.991.361.07
M03-29 - 1.190.940.931.411.050.911.040.880.941.031.171.100.941.291.211.170.98 1.66 0.93
MO3-30 - 1.341.101.101.821.161.121.121.011.101.241.301.111.231.211.081.111.062.04 1.13
MO03 -31 - 1.130.901.131.341.031.161.080.951.100.981.060.891.121.041.091.031.121.471.05
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MFE LRI UFEN, RESHAEANTTEFERRIILE 0.9 - 1.1 (8], A /N Bl A8 1k, 103 12 Xk
SRR B RS i — A E AR 1 BRI AR B AR . O A R R O S A X Tk &
JRE 1 =AW B Y 7 I B, b s 4 R RS R AR AR E = HAERT M B L R B R . B RN
BAh B LS A A PR Zn Ni R Ph, RRER 45 & B A ML LS A AR Cu, BRI ZE & & A A k) 45
AR ANYEEE TN Mo, 4350 8 A IR 3.89.2.63 4.79 3.86.2.30 4.24 3.37 2.52 f% Ul HEFEE Y
NZETE % PR BE R A 5, 0 HGE L4 DO X RIS AR T R 2. IR R M s A s A &
Ry CrERREIARMERH T —F2 , AL ESWHEARMEMN 2 5. SAHAES Cumy EF A XS
AR, SR RIS T I S A AR — B B AL S A SR Ph Y EF KB T R i W R, AN I
A4 11993 AE g P AT AR 5T Y I T A 56 A SCRFSE R R ATIAN MR TS Ph 15 e IR T 35 Bk IR 3
AR TS Y b A R R R AAP A Ph A Al KA TRt Ph V5 3 i 5 — R EORIE. SRR A
FERFSE, R R AR B A e IR R A IR AR TS YRR 2 R R R RS
X A I TR S B 50% 35% AN 15% 0

K ICR R ALY R ML S G A AR R d T BT AR SO K T A AE A A AR BR A R AT A O 4
(P<0.05) 8] F%2 . MHXCHEEST R, EBERA Pb M Cu MH X RELF 0.669, HAWMKT
0.6, UL FL I+ e b & U R AR (E LI AR AL B e Z BRI 2T M 2 7. AHLLE A8 P A Cu
A Cr FAHE R R, 0. 821, BB Cr Fl Cu 7 K WA R v B A AH [R] 14 B sk £b 2= 4T . 4% 70 38 A0 AH G 1
S I R A W 45 B A AR R BN AE 0. 611 - 0. 948 Z (R, 355 0.75 LU B A 73.3% , 6 W DL 2K 41
AR AWIR RN ITCE LG B E MR TEE. Tk 2470 5 7K 96 U5 5 #6075 4 7= 4 a5 40
B, 978000 4B A Kk AL T R T R AR ML AT KRR S R KRR E SR L E, X
AT HE 7K BTN K CHE R B A i, T X AT 0F SR TT A 1 SRl I A e BTV Tl 4 R e AR
1998 47 )i [l 45 B I6 A T 380N 48 — 1T 54T 1 R IO 38075 Y YRR AR HE AT 3h (B AT B ), F A X R
P X 9 HHE Tl /K 100 ¢ F COD (30 kg LA b 1 2 5 HETS 4k 7. PR 3 vl Y BB 0 £, 2000 4E Cu,
Mn ,Cr Ni Pb Fl Zn &k S LY 455 2 & M 1L 1998 4543 W LAY RRAR , “ B A 74T s s R B 3. ol At —
PR AL S G A TT R HEB A IR A R — M —— T 5 K. H R L 2 W, Tl S K
v T 4 Jm S DT SRR A P i kAR R A 85 B S B HE AT

2 RMBREIRY TR BE DS B A YEEE ALY SR
Tab. 2 Correlation coefficients of elements in fractions of residual, bound to Fe-Mn oxides

and bound to organic matter of Meiliang sediments

A& C Cu Mn Pb  Zn ziiiﬁ Ct Cu Mn Phb Zn ZZ? Ct Cu  Mn 7Zn
Cu 0.505 Cu  0.901 Cu  0.821
Mn 0.040 0. 032 Mn  0.671 0.611 Mn  0.513 0. 682
Ph  0.349 0.669 0.077 Pb 0.916 0.875 0.655 Zn  0.678 0.666 0. 551
Zn 0.386 0.575-0.0770. 454 Zn  0.948 0.885 0.759 0.839 Ni  0.588 0.728 0.670 0.576

Ni 0.576 0.527-0.1000. 399 0. 417 Ni 0.821 0.762 0.871 0.703 0.911

A4 HBENUNLEST P RESTEFEIU~EN L

IR BT R PR S AP B 5 ST W XN S T Sl 6 A R 4 JR 0 3R i g A B A S AR SC L
Ph Oy {R 3 5 085 47 09 Toll 77 (42 04T %S e (PR 5 ). AP vh il LA i g 7 1) Ph 75 ek A K 35 30 1 o i
A s, DD st bR A, 50 R T8 T R PEAT Az 7= 16 3, X U R B A S AR 3, Tl A Ak
WA, B 70 ERE M EAS, NOARWIHE 2, A7 AR W, 4 Fl A 7 22 50 00 3 B 45 48 5, 7 B DR
ST T B 3 BRSSP 5 ) S T B R AR D T 9 e A A A A
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T i BB 28 55 2R ™ T 3l S CHG 5 i) 2 UTAH O

R BRI, VA DR B A s A B B R S 0 T RF IS A R B B 5 D s s f il A
718 B 00 T 4 J T Ul I R Bk TRUR AR N (B AR B AR
M AMTEHFRORTREE N AT HEERLEFPRATHNANARREETRIRPL T O i
S EEEW ko] A R R F 2 T 6 9 A SR 3R K F A R B S AR 6 19
Bb R EH R R RS GG LI F R R RS 8 R

1990+ 1990

-

Meiliang sedimento and historically industrial

product values of Wuxi city since 1950s
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