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Movement and Transformation of Heavy Metals in Water Sediment in Water-Level-

Fluctuating Zone of Three Gorges Reservoir Area

JI Fang-ying, WANG T jin, HU Xue-bin, HE Qiang, YE Jiangyu, LI Si, CAO Lin

(Key Laboratory of Ece-envionmeris of Three Gorges Resewoir Region, Ministry of Education, Chongging University, Chongging 400045,
China)

Abstract: According to the off-season regulation model for Three Gorges Reservoir, the characteristic of movement and transformation of Cu,
Pb, Cd and Cr in sediment of waterlevel fluctuating zone of Three Gorge Reservoir Area was investigated. The results indicated that the
chemical fraction composition characteristics of heavy metals are different. Cumainly exiged in organid sulphidic fraction and residual fraction;
Pb mainly exiged in cabonates, Fe-Mn oxides and residual fraction; Cd mainly exiged in carbonates and Fe-Mn oxides fractbn; Cr mainly
existed in residual fraction. In flood season, the exposure of sediment from river bottom to atmosphere caused the decrease of TOC, AVS and
pH and increase of ORP, and lowered the amount of exdtractable heavy metals. Heavy metals have the tendency to release to water body. The
migration rates of Cu, Pb, Cd and Crwere 30. 50%, 26. 10%, 33.50%, and 11. 77% respectively, the migration abiliy of heavy metals
followed: Cd> Cu> Pb> Cr. The contributions of exiractable fractions of Cu, Pb, Cd and Cr to the migrated heavy metals were 77. 15%,
86. 09% , 94.86% , and 32 34% respectively, extractable fraction was the mainly part of the migrated heavy metals. The off season
regulation model for Three Gorges Resewvoir lowered the ecological ham of heavy metals, the concenirations of Cu, Pb, Cr, Cd in the study
areas were low.

Key words: Three Goiges Reservoir; water levek fluctuating zone; sedimert; heavy metal; chemical form; movement and transformation

2
30 m 440 km
2
2
9 2
2 o
[
2 2
2
[7~ 10]
o
2 2
[2
: 2009-0211; :2009-05-08
AVS ORP pH : (2007DFA90660) ;
[3~ 6] (708071)

(1964~ ), . .
, E-mail: jfy @ cqu. edu. cn



3482 30

[12]

s Cu Pb E+Azim Tessier
Cd G 4 , , : Fe-Mn
. HCG HNO=HI-HCIO4
_ s 1
2
1
1.1
8 . 1
: 2008 8
2~3m
[11
(Hydre- Bios, )
0.45 Um ;
, -20C . ,
pH ORP 1
1.2 . o . .
Fig.1 Sanple stes in water level-flutuat ing zone of
Three Gorges Reservoir Area
1
Table I  Experiment conditiors for sequentially extraction procedure
1. 000 g 50 mL R 8mL 1 mo/L.  MgCl, (pH=70),25C 1
1 h, 5000 ¥ min 20 min, s 50 mL ) 5 mL s
s 50 mL
1 8mL 1mo/L NaAc (HAec pH= 50),25C 5h, 5000y min
2 20 min, 50 mL s 5 mL s s 50
mlL,
Fe-Mn I 20 mL 0.04 moJ . NH,OH* HCl = HAc(25%) L(%E2)C 6h, 30
3 min 1 ,5000 ¢ min 20 min, 50 mL s 5 mL s
s 50 mL
I 5mL 0 02mol/L  HNO;, 3mL 30% H,0,, (8%2 C 3h. 30 min
A 1, 3ml 30% H,0,. 1 h( 1), Sml 32 mofL
NH,Ac  HNO;(20%) , 5000 ¥ min 20 min, 50 mL s S mL
s s 50 mL
S v 30 ml. . HO+ HF+ HCIO,+ HNO, | 50 ml.
0. 100 g 30 mL S 50 mL
(GBW 07309)
AAnalyst 800 , CGu Pb & s

.. Cd . 3 < 5%, 105% ~ 120%
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AVS ORP  pH
' [5.14] ' ’ ’
2.2 Cu 50 mg*kg ' Pb 70 mgrkg ' Cd 1 mgekg ' Cr
90 mg* kg | B Cu
2. , ,Pb ,Cd , Cr
Cu Pb Cd Cr
2
Table 2 Contents of heavy metals n overlying water and sediment
Cu Pb Cd Cr
[Hge T [mgekg ! Mg 1! [mge kg ! [Hge L [mg kg ! [Mgel” ! [mge kg™ !
1. 9 31 119. 82 3.82 69 33 033 0.92 1.18 116 9
2. 976 138.95 3.42 80 91 Q35 1.03 1.59 114 37
3. 776 109. 76 5. 14 68 P9 Q35 0. 64 1.21 91 %
4. 8 87 106. 48 3.21 58 50 a 27 0.68 1. 34 116 42
5. 6 63 70. 36 3.84 48 &4 Q36 0.47 1.57 95 76
6. 558 78.58 4.20 53 66 Q32 0.49 1.41 87 21
7. 504 50.31 4. 06 39 4 Q32 0.36 1.28 75 2
8. 535 52.92 2.05 3516 024 0.20 1.29 75 27
729 90.90 3.72 56 & a3 0. 60 1.36 96 62
« »( GB 3838-2002), \
Pb Cd Cr 3% 32% 15. R% ~ 46. 89%, 31.67%,
14% ; Cu 73%, Cu ,
Cu [ 17~ 19 )
(0.01 mg/L). Cu :
I , ,
6 )
3~ 6 , ( 2 4,
ter, 2 Cu Pb Cd G Cu ,
( / Pb Cd ,
), 0.08x 10" 0.065x% 10’ Fe-Mn 6 \
0.53%x10°° 0.014x 10 °. Cr ,
3 ,Cd , FeMn
. Fe-Mn s
2.3 pH , FeMn
[20~ 24]
: pH
6. : ( 5) ,
Cu )
;Pb Fe-Mn , FeMn ,
; Cd Fe-Mn , Fe-Mn
;0 G ,
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3
Table 3 Migration rates of heavy metals in sediment and the contribution of extractable fractions in the period of lov water level
Cu Pb Cd Cr
Jmge kg™t /% [ % /% |mgkg ! % /% % [mgkg™! /% /% /% [mg=ke™! | % [% | %
1. 422 3527 8&.3% 5320 1229 17.73 1. 66 27 % 023 24.48 99.12 26.04 2741 2343 3518 6399
2. 2828 20.35 93.8% 3548 16.26 20.09 107. 2 3554 0 40 38.96 99.92 40.064 7 60 672 4.2 278
3. 4113 3748 50.42 3834 2394 3470 & 23 4507 016 24.60 91.20 27.37 124 1352 168 3249
4. 910 85 120.31 19.10 3.78 6.47 475 43R 017 25.71 90.85 2692 1674 1437 7.12 1713
5. 1214 1726 41.5% 17.11 9.67 19.79 8&.43 2545 00 19.69 96.04 24.10 117 12 103.07 18 6
6. 5411 8.8 5307 7472 30.77 57.34 71.30 7553 03 65.73 99.48 70.79 1393 159 12.11 3001
7. 1873 37.23 W0 6467 1594 40.43 &6l 5420 016 4518 87.66 47.06 89 112 19921 34606
8. 1007 19.03 9217 44.01 432 1228 9.72 1926 005 23.64 94.59 27.43 S 4 6% 17.9% 1700
2698 30.50 77.15 43.33 1462 26.10 8.0 35091 020 33.50 94.86 36.29 1L70 1177 32.34 302
77.15% 86.09% 9H.86% 30 m,
2
32.34%, , 440 km”, ,
2 2
2 2
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3
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, , ORP pH ,
2
; , (2) , Cu
« 2 . Pb
’ ’ ?
’ Fe-Mn
; Cd Fe-Mn
; Cr
: (3)
, Cu Pb Cd Cr
, 30.50% 26.10% 33.50% 11.77%,
Cd> Cu> Pb> Cr.
s Cu Pb Cd Cr
2 2
, 77.15% 86.09% 94.86%
32.34% ,
2 2
(4) 3 ”»” s
2
N 2
<« 2 9
[ 1] ,
[J1. 1999, 8(1):757.
2009 ’ [2] [M]. : ,
175 m, , 1992. 32-70.
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