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Abstract : Adsorption isotherms and kinetics of phosphate onto the 11 sediments taken from shallow lakes in the middle and lower
reaches of the Yangtze River were determined in laboratory, and the effect of physical and che mical properties of the sediments on its
phosphate adsorption characteristics was also analyzed. The results indicate that: (O The process of phosphate adsorption onto
sediments mainly occurred within 0 ~10 h, the maximum adsorption rates occurred within 0 ~0.5 h, and then attends to a dynamic
equilibrium ; @ Between the NAP and its organic matter, CEC, total phosphorus , inorganic phosphorus , organic phosphorus, Fe/ Al
phosphorus and total nitrogen have re markable positive correlation; between the maximum adsorption of phosphate and its CEC,
inorganic phosphorus, organic matter and total phosphorus have remarkable negative correlation; between the total maximum
adsorption of phosphate and its organic matter, CEC, total phosphorus, inorganic phosphorus, organic phosphorus, Fe/ Al
phosphorus and total nitrogen have re markable positive correlation; @ As regards water quality of the shallow lakes in the middle and
lower reaches of the Yangtze River at present, its sediment exists desorption. Between the adsorptiom desorption equilibrium
concentrations of phosphate onto the sediments and its organic matter, CEC, total nitrogen, the total phosphorus and the content of
every form phosphorous have a re markable positive correlation. Even the sediment from heavily polluted lake also has the tendency to
release phosphate into the overlying water in this study .

Key words :sedi ments ; phosphate ; adsorption rate; adsorption capacity ; sediment composition, shallow lakes; middle and lower
reaches of the Yangtze River
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’ ’ Fig.l The phosphate adsorption kinetic curve on the
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Table 1 ~ The adsorption capacity on the sediments from shallow lakes in the middle and lower reaches of the Yangtze River
TG TC BI B2 Cl C2 Y H X TW
Q max/ mg'kg'1 82.43 70. 40 85.94 86.43 48.09 71.41 49. 49 71.24 69.96 66.59
, .CEC . CEC ,

b}
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Table 2 Coefficients of correlation between the adsorption capacity

and che mical physical parameters of the sediments from shallow

’ : ’ lakes in the middle and lower reaches of the Yangtze River
> (n=11) R?
CEC ) y=-0.18x+15.41 0.6226"
CEC y=-0.48 x+48.92 0.8682" "
y=-26.45x+2505.10 0.6751°
’ y= - 19.53 x +1820.00 0.7358" "
2 y=-6.23x+601.26 0.5445
« 2, 10h, 10h s Fe/ Ak y=-8.16x+792.58 0.4791
Ca y=-0.06x+85.41 0.5746
2
[4] y=-88.95x+7851.10 0.5717
’ ’ * p<0.05; % * p<0.01,
, 3
3 / mg*(kg=h) '
Table 3 The adsorption rates of phosphate on sediments from shallow lakes in the middle and
lower reaches of the Yangtze River at different sampling intervals/ mg*( kg*h) '
/h
0~0.5 0.5~1.5 1.5~3 3~5 5~7 7~2 12 ~24 24 ~ 48 48 ~ 60 60 ~72
TG 80.18 17.28 4.57 0.44 0.63 1.41 0.23 0.04 0.20 0.01
TC 77.18 10.50 3.52 0. 41 0.50 0.83 0.44 0.00 0.25 0.03
Bl 59.17 12.46 2.94 2.20 2.69 1.72 0.82 0.16 0.28 0.03
B2 66. 44 15.66 10.71 4.33 3.06 1.24 0.41 0.12 0.17 0.02
B3 46.17 12.74 10.39 6.44 1.77 1.60 0.29 0.02 0.09 0.01
Cl 64.05 0.11 0.33 0.47 1.47 0.41 0.47 0.12 0.39 0.03
c2 116.06 6.50 0.33 0.25 0.88 0.27 0.07 0.07 0.05 0.02
Y 114.18 0.94 0.46 0.44 0.28 0.04 0.06 0.45 0.30 0.04
H 61.17 2.50 0.74 0.81 0.02 0.15 0.07 0.35 0.08 0.02
X 106.18 1.42 1.00 0.04 1.46 0.69 0.72 0.47 0.14 0.02
TW 75.18 11.00 1.33 1.59 0.36 1.72 0.17 0.21 0.10 0.01
2.2 / - 0.012 mg=L™".
-1
. 0.416 mg=L™",
2.1 0.416 mge L '1171,
2
> >
’ 5
- ,CEC,
[15]
. R ,
5. -
> ,CEC, ,
0, - -
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Table 4 The phosphate adsorption linear equations and its adsorptiom [4]
desorption equilibrium concentrations on sediments from shallow
lakes in the middle and lower reaches of the Yangtze River/ mge L™’ 6.
R [19]
TG =523.56x-16.16 0.031 . o
y x 0 9782‘ ) .CEC. .
TC y=689.08 x - 24.76 0.038 0.9738
B y=861.34x-10.71 0.012 0.9707"" Fe/ Ar
B2 y=1031.4x-22.81 0.022 0.9865" " 7
B3 y=1032.9x- 18.03 0.017 0.9794" " ’ '
cl y=182.59x- 6.98 0.022 0.9910" " , CEC. Fe/
c2 y=712.12x-19.18 0.027 0.9663" " AF
Y y=258.62x- 107.66 0.416 0.9855" "
H y=367.74x- 39.63 0.083 0.9751" " CEC. . . -Fe/ Al
X y=317.31 x- 52.35 0.122 0.9885" "
TW y=350.04x-45.13 0.129 0.9685" "
B
6
Table 6 The parameters of the phosphate adsorption isotherms by linear equation on the sediments from shallow lakes
in the middle and lower reaches of the Yangtze River
TG TC Bl B2 B3 Cl C2 Y H X TW
m/L'kg'1 523.56 655.00 861.34 1031.40 1032.90 782.59 712.12 258.62 480.00 428.00 350.04
NAP / mgekg ™' 16.16 24.76 10.71 22.81 18.03 16.98 19.19  107.66 39.62 52.35 45.13
R 0.9782  0.9738  0.9707 0.9865 0.9794 0.991 0.9663  0.9855 0.9751  0.9885 0.9685

(TQ= Q+ NAP)
2 ; © ( NAP) (Q
; . , , (T Qua)
( ) @ ( NAP)
; ( Quay) : 11
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Table 7 Coefficients of correlation between the NAP and the che mical

physical parameters of the sediments from shallow lakes

3.4, in the middle and lower reaches of the Yangtze River
> (n=11) R?
’ ’ y=9.03x+10.36 0.9578" "
CEC y=3.80x-19.98 0.8931" "
2 , y=0.06x- 3.34 0.9437" "
, .CEC. y=0.09x-2.36 0.9544" "
y=0.23x- 0.4 0.8538" "
Fe/ A y=0.16x+1.53 0.8202" "
) y=0.02x+10.58 0.8568 "~
.CEC . N
8

Table 8 The results of Q,,, NAP and Q,, + NAP of phosphate on the

sediments from shallow lakes in the middle and lower reaches of the Yangtze River

TG TC Bl B2 B3 Cl C2 Y H X TW
Qmax 73.80 69. 40 85.94 86.43 90.78 78.09 76.50 49.49 68.96 61.10 53.40
NAP 16.16 24.76 10.71 22.81 18.03 16.98 19.19 107. 66 39.62 52.35 45.13
T Quax 89.96 94.16 96. 65 109.24 108. 81 95.07 95.69 157.15 108.58 113.45 98.53
180 ) , 5
160 —
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Table 9  Coefficients of correlation between the NAP + Q,,, and
the che mical physical parameters of the sediments from shallow

lakes in the middle and lower reaches of the Yangtze River
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