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B (Scirpus
mariqueter) (Phragmites australis) 1 g( 0.000 1 g)
(Spartina alterniflora) 250 ml 100 ml
JE 0.1% 2
(2] (25£1)C 200 r/min
16C 1273 mm 1 2 4 7 10 16 24 32 483 72h
10 5 ml 3 000 r/min
10 min 0.45 pum
( Skalar San++)
3 +5%
0 (mg/kg) =
(C—C) x VW 14
w w kg) G
(mg/L) C (mg/L)
2{7‘ \\\ n
) 20 km T [16]
B 1 R E R Elovich
Fig. 1 Location of the study area (10, 17] O =a + blnt 0 t
12 (mg/kg) ¢ (h) a b
1.4
4
oK 1 g( 0.000 1 g)
" (€K) 50 ml 20 ml
2"“11 (SM) (SA) (PA) 0 0.10 020 0.40 0.60 1.20 2.0 5.0 10
03 s 3 05 25 50 mg/L 1.3
- Toom (25+1)C 200 r/min
Lk 3 48 h Sml 3 000 r/min
( & 10 min 045 um
(LGJ-
( Skalar San++)
10C ) (2 mm)
Malvern 3 ey
Mastersizer 2000 -
(TOC)
H EC H PHS-3C
P (EC) P ( ) Langmuir Freundlich
(DDSJ-308A) (TP) ) )
Langmuir Freundlich
- (IP) 1 mol/L HCI )
(OP) Langmuir
TP [pli3-14] (NAP-Native adsorpbed
13 exchangeable phosphorus)
) Zhou Langmuir
0
(02mg/L) (0.6 mg/L) (c - ) V _ QmaxCeq | CmaxCeq LoV 1
a € (&
(2.0 mg/L) 3 PO} -P Vw o Kpteg | Kp+eq 0w
7% pH 8.0 Ohmax PO; -P
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(mg/kg) ceq PO; -P (mg/L) K. PO;-P
Langmuir (mg/L) caaa 0.2 mg/L lh
(mg/L) V PO; -P
(L) w (kg) cog PO -P
POI-P 0 70% 2~4h PO; -P
(mg/L) (1 NAP
PO; -P 4h
2 3 4) NAP
(ECPy) (K) 10h a
0 16 h PO; -P
_ Qmaxceq 0
NAP = —0+ ch V/W (2) 30%
K, + Ceq
o o o PO; -P 24 h
EPC KLQmaxCeq/(KL +Ceq)+KLcqu/w (3) 32 h
)=
KLQmax/(KL + Cf(:)q ) - ng V/W - PO47-P
K, =NAP | ECP, 4) 0.6 mg/L 2.0 mg/L
) (0~1h)
(1 ~16 h) (16 ~ 72 h)
2.1 0.6 mg/L 16 h
2 3 POy -P (0.2 0.6 2.0 mg/L) PO; -P (16 ~ 32 h) (32 ~48 h)
2.0 mg/L 16 h
(16 ~ 32 h)
(32 ~48 h)
16 50 e SR
10 100 _@8:8;2;2//' I
2 2% E;
) ) )
é é 20 | g/
= = =
= = 10 =
0 0 —¥-PA O~ SM
T‘ —A—SA —e—CK
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
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Fig. 2 Kinetic curves of POj -P adsorption by surface sediments in Hangzhou Bay wetland
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26 mg/kg 2.2
(P<0.05) (37 mg/kg) (38 mg/kg)
[ Langmuir 3
(41 mg/kg) 2.0 mg/L PO; -P 2 Langmuir
60 ~ 114 mg/kg
0.6 mg/L R? 0.98 3 2
1 Elovich POy -P (Omax) 1545~
R 436.2 mg/kg
(P<0.05) Omax
PO; -P 02 mgL R 2.8 Omax
PO; -P NAP 1853 ~4.777 mglkg ~ NAP
Qmax 4
0.6 2.0mg/L EPC, 0.034 ~
PO; -P 0.049 mg/L  NAP  Omax
1] EPC, (P>0.05)
R
Wang 17 500 -
1.35 1.79 2.54 mg/L
. 400
Elovich
o
ﬁ 300 -
F1 TEEHERTINRY POI-PRMZH H R A £
Elovich # 5 % B ol
Table 1 Simple Elovich model parameters of phosphate adsorption =X
on sediments (
PO -P 100}
(mg/L) a b R
PA 0.2 8.64 0.61 0.86 ok —¥—PA 0 SM
—A— SA —e— CK
0.6 29.79 2.06 0.98 ! ) ! ! ) )
2.0 69.62 7.57 0.9 0 10 ,29 - 30 40 20
SA 0.2 9.75 0.11 0.85 PR (me/l)
06 3087 207 0.99 3 B Langmuir SRR R 20 M 12
Fig. 3 The adsorption isotherms of phosphate simulated by
2.0 77.99 7.96 0.99 modified Langmuir model
SM 0.2 9.69 0.63 0.85
0.6 35.06 1.78 0.98 23
2.0 79.27 8.68 0.99
CK 0.2 5.81 0.92 0.89 (o] ( 3) Ohmax
0.6 16.11 2.43 0.98 TOC (P<0.05)
2.0 30.61 6.23 0.98 (P<0.05) NAP
*R 2 i Langmuir B2 S MM ERESHRERITELSER
Table 2 Parameters obtained from the modified Langmuir model
O Ky R coq NAP EPC, K,
(mg/kg) (mg/L) (mg/L) (mg/kg) (mg/L) (L/kg)
PA 361.2 4.063 0.98 0.04 4.321 0.049 88.2
SA 436.2 4.542 0.98 0.04 4.609 0.048 96.0
SM 367.6 2.611 0.99 0.03 4.777 0.034 140.5
CK 154.5 3.667 0.99 0.03 1.853 0.045 41.2
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Table 3 Correlation coefficients between P adsorption parameters and chemical-physical properties of sediments
pH EC TOC TP 1P OP
Omax 0.91 0.98" -0.98" 0.79 —-0.97" 0.97" 0.51 —-0.95" 0.59
NAP 0.98" 0.99™ -0.99™ 0.82 -0.91 0.99™ 0.25 -0.98" 0.65
EPC, -0.34 -0.14 0.17 0.18 -0.20 —-0.07 0.72 0.21 -0.67
*x P 0.01 * P<0.05
TOC PO; -P (201
(P<0.05) EPC, TP
b PO; -P
(anaX)
3 Onmax (2
(4 Onmax
[20] Elovich b
F 4 FRIXRFRIRY R R MAREE XS E LR
Table 4 Parameters obtained from modified Langmuir model in different areas
Orex (mg/kg) NAP (mg/kg) EPC, (mg/L) K, (L/kg)

154.5 ~436.2 1.853 ~4.777 0.034 ~ 0.049 41.2 ~ 140.5 (2

26.32 ~204.08 1.23 ~ 36.05 — 21.5~248.3 [21]

610~ 1 130 4~093 0.038 ~ 0.193 105.2 ~755.1 [22]

307.7 ~798.3 18.34 ~ 46.28 0.033 ~ 0.143 323.2~625.1 [4]

[10, 20, 24]
[18] 3 O [12, 25]
Jin 01
[20]
PO; -P
<20 pm
70% [7,19]
NAP NAP
0~5cm PO; -P
(PA SA  SM) g
NAP
Omax TOC IP (24] NAP
EC TOC 1IP NAP
PO; -P TOC  Fe* NAP
TOC NAP
0.945121 Zhu & ( 4
(Ca Mg Fe Al) EPC, “« oo

Ca
PO; -P

5.26] Zhoy  1©
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Adsorption Characteristics of Phosphate on Sediment Under
Typical Vegetation Types in Hangzhou Bay

SHAO Xue-xin"?, LIANG Wei', WANG Meng', WU Ming'", YE Xiao-qi', JIANG Ke-yi'

(1 Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Wetland Ecosystem Research Station of Hangzhou
Bay, State Forestry Administration, Fuyang, Zhejiang 311400, China; 2 Institute of Environmental Science and Technology,
Zhejiang University, Hangzhou 310058, China)

Abstract: Phosphate adsorption kinetics and isotherms on sediments under different vegetation types in Hangzhou Bay
wetland were studied, and the influences of the sediment physicochemical properties on phosphorus sorption characteristics were
analyzed. The results showed that there are three stages during sediment adsorption process with rapid adsorption (0—1 h), slow
adsorption (1-16 h) and balance (16—72 h). The trend was not affected significantly by different plants. Indexes fitted from
improved Langmuir model showed that sediment Q.. was between 154.5-436.2 mg/kg, and was significantly higher in sediment
with plant growth than that of bare mudflat. Sediment NAP was between 1.853—4.777 mg/kg, indicating a low native adsorbed
exchangeable phosphorus. NAP trends between different types of sediments were similar to that of Oy, values. Sediments EPC),
under different vegetation types were lower than soluble reactive phosphorus concentration in the overlying water. So the
sediment acts as the “sink” of phosphorus from tidal water. The variation of EPC, between different sediments was minor.
Correlation analysis showed that the sediment Q.. and NAP in Hangzhou Bay wetland were affected by organic matter, particle
composition and total inorganic phosphorus concentration, and Q,.x was also affected by the electrical conductivity value.
However, there are no significant correlations between sediments EPCy, and physicochemical properties. In conclusion of that,
plants can affect the physical and chemical parameters of sediments, thus can affect the adsorption kinetics and isotherms of
phosphorus.

Key words: Hangzhou Bay, Adsorption kinetics, Adsorption isotherms, Vegetation type
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