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Tab. 1 Position and brief description of sampling sites
TP SRP TN
(m) pH
(mge+L ") (mg+L1" (mg+LH (m) (mg e« L™ 1)
31°31'23"
L 1. 87 0.102 0.077 2.621 0. 32 7.86 2.29
120°16'35
31°24843"
2.34 0. 040 0.028 0.512 0.63 8. 90 5.59
120°15'242"
31°10'206"
2.70 0.052 0.031 0. 825 0.53 8. 65 4.75
120°19'477"
1.3
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) 0.5¢g 50 ml , 0 mg
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Fig. 1 Description of adsorption isotherms of phosphate on lake sediments
in different initial phosphate concentration
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2

Tab. 2 The parameters of the phosphate sorption isotherms equation on lake sediments

Qmax (mg *» kg™ 1) K(L+mg 1) m(L « kg™ 1) NAP(mg -+ kg ') EPCy(mg-+ L1
321.8 0. 590 556. 34 18. 34 0.033
307.7 0. 604 625.12 23.35 0.037
798. 3 1. 986 323.23 46. 28 0.143
2 3 o
Qmax.K.m.NAP EPC, s Qmax.K.NAP EPC,
, m . Qmax,K, NAP
EPC, , m R
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s Fig. 2 The phosphate sorption
. 2 kinetic curves on lake sediments
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Tab.3 The sorption rates of phosphate on different sediments
(h)
0~0.5 0.5~1.5 1.5~2.5 2.5~5 5~9 9~13 13~18 18~24
212 27 26 4 6 3 2 0
267 28 12 4 1 3 2 1
277 40 2 6 4 7 1 1
2.3
283K, 298K 308K , N
° ’ ’ s
R L3l Linear . Freundlich Langmuir
N . R?
s s N
o 4.5 6,
Linear . Freundlich , Lang-
muir o
4 5
Liner Freundlich
Tab. 4 The parameters of phosphate adsorption Tab. 5 The parameters of phosphate adsorption
isotherm under different temperature conditions isotherm under different temperature conditions
(K) K b R? (K) K n R?
283 0. 0211 0. 0599 0. 8644 283 0. 0830 0. 3678 0. 8853
298 0. 0324 0. 0649 0.9361 298 0. 0906 0.4645 0.9973
308 0. 0354 0. 0796 0.9267 308 0. 1100 0.4765 0.8751
6 Langmuir
Tab. 6 The parameters of phosphorus adsorption isotherm under different temperature conditions
(K) Qmax/ (mg -+ kg 1) K R?
283 283.2 1. 3478 0.9153
298 321. 8 1. 6962 0.9637
308 410. 3 1.7423 0.9241
(311,
AG’=—RTInK @)
AG'=AH'—TAS" (2)

(D (2)
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InK=—AH"/RT+AS"/R (3)
. AG’ , AH® , AS°
, R , T , K o
B (3) InK 1/T , , InK=—942.7/T-+
2.3489 (r=0.9574), InK=—1863.3/T+2.7523 (r=0.9750), InK =
—1032.4/T++2.3268 (r=0.9652), AH’ 7.84k]
mol™ !, AH® 15.49k] « mol™', AH’  8.59 k] « mol™ ', (1)
AG®  8.50 kJ » mol ', AG®  5.95 kJ » mol ', AG®  8.07 kJ
« mol™ ',
AH’ ,
’ AGO b o
3
@) s
Qmax K , m. NAP EPC, ;
(2) O’\’O. 5h )
(3) N 7.84.

15.49  8.59 kJ « mol™' 8.50, 5.95 8.07 kJ » mol™',
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The adsorption characteristics and adsorption

thermodynamics parameter of phosphate on lake sediments

WANG Sheng-rui, JIN Xiang-can, PANG Yan
(Research Center of Lake Eco-environment, Chinese

Research Academy of Environment Science, Beijing 100012, China)

Abstract: The adsorption isotherms., kinetics and thermodynamics parameters of phosphate

on three sediments that are in different trophic levels respectively were studied in simula-
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ted condition, and the differences of phosphate adsorption on different sediments were also
compared. The conclusions are as follows.

(1) The Qmax,K, m,NAP and EPC, of phosphate adsorption on the sediments from
the East Taihu and the Gonghu lakes were almost the same, and the Qmax, K, NAP and
EPC, of the two sediments were lower than that from the Wuli Lake, but m was higher.
That means the Qmax and K of the sediment from the heavily polluted Wuli Lake were
higher than that from the slightly polluted East Taihu and Gonghu lakes. At the same
time NAP and EPC, of the Wuli Lake were also higher, the risk of phosphorus release of
the sediment from the lake was higher, and m was lower. So the polluted state of sediment
has significant effect on its phosphate adsorption. For the sediments from the East Taihu
and the Gonghu lakes, they maintained a phosphate adsorption-desorption equilibrium
state between the sediments and the overlying water, and for the sediment from the Wuli
Lake,it tended to release phosphate into the lake's overlying water.

(2) The phosphate adsorption rate of the lake sediment within 0. 5 h was the highest,
and was 10 times or 100 times higher than that sampled in other time intervals, so the ma-
jority of phosphate adsorption on sediment was completed within 0.5 h. The phosphate
adsorption rate within 0.5 h of the sediments from the Gonghu Lake was almost the same
as the sediment from the East Taihu Lake, and the rate of the two sediments was higher
than that from the Wuli Lake. Phosphate adsorption on sediment mainly depends on its
physical and chemical properties such as distribution of sediment grain size. In this study,
the adsorption rate within 0. 5 h had no strong positive correlation with its volume percent-
age of fine particles less than 63um. This suggests that the phosphate adsorption on the
sediments studied was not only affected by its volume percentage of the fine particles, but
also by its other physical and chemical properties.

(3) The adsorption isotherms of phosphate on the sediments from the Wuli, the Gon-
ghu and the East Taihu lakes at 283 K, 298 K and 308 K were studied. The results show
that the adsorption process of phosphate on the sediments was the endothermic reaction as
the phosphate adsorption rate increased along with the increase of temperature. AH’ of the
sediments from the East Taihu, the Wuli and the Gonghu lakes were 7. 84, 15.49 and
8.59 kJ » mol ', and AG® were 8.50, 5.95 and 8. 07 kJ » mol ', respectively. The effect
of phosphate adsorption by temperature was lower for the sediment from the Wuli Lake,

and higher for the sediments from the East Taihu and the Gonghu lakes in this study.

Key words: phosphate; adsorption isotherms; thermodynamics parameter; adsorption ki-

netics; adsorption-desorption equilibrium concentration; sediment





