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Table 1  Description of sampling sites and physico-chemical parameters of sediments
pH (g/ke) (g/ke) (mg/kg) (mg/kg)
S1 3.50 453.0 57.19 511.74 1 700.04
S2 6.36 165.8 19.66 374.78 970.40
S3 6.94 14.95 26.15 521.58 1182.18
S4 5.69 373.7 37.64 565.12 1 506.66
S5 8.67 82.8 7.35 203.89 526.85
S6 5.44 57.8 7.56 268.64 335.50
24 ~48h 791.92 ~ 856.47 mg/ke
24 h
O H(CoCeg)><VIW 0 1000
(mg/kg) CO (mg/ L) Ceq
(mgL) V (ml)
w (kg)

ln(Qe_Q):ane_klt( ) 1/ Qzl/kZQez—H/ Qe( )
Oe 0 t
ki

1.2.2

(Co) 0 0.02 0.05 0.10
0.15  0.20 mg/L

0 05 1.0 20 30 50 10.0 150 30.0
50.0 mg/L
KH,PO,4 ( 0.01 mol/L  CaCl, )
24h (25 =*=1 )
1.3 SiA%
SMT
/ ICP-AES
[15]
SPSS (13.0 )
? HRER
2.1 REMIRYFTEERIR =0 7%
1 6
10h S1 0

~10h
mg/kg 10~48h

497.01 ~703.93
703.93 ~ 856.47 mg/kg

W & (mg/ke)

B 1] (h)
1 R ERRM ) F i1

Fig. 1  Phosphate adsorption kinetic process on sediments

0~10h
45.79 mg/(kg-h) 10 h
4.5 mg/(kg-h) 6
0~025h 0~05h
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6
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1.00( 2) (D S1
(Qec) (Qo)
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Table 2 Parameters of adsorption kinetics equation on sediments
Qe
(mg/ke) K Ocmg/ke) R Ka(ke/(mg'h)) Oulme/ke) R
S1 791.92 0.08 341.38 0.97"" 1.11 833.33 1.00"
S2 476.62 0.01 287.44 0.99" 1.13 526.32 0.99"
S3 638.73 0.11 314.54 0.96" 1.41 666.67 1.00™
S4 608.84 0.10 281.04 0.99™ 1.51 625.00 1.00"
S5 331.83 0.10 200.56 0.93™ 1.55 370.37 0.99"
S6 343.28 0.10 195.64 0.92" 1.74 370.37 0.99"
* P 0.05 ok P 0.01
2.2 UARH X R Y B IR B C. EPC, C,
EPC, (16l 3
0 =mxC-—NAP 0 6 EPC, 0.002 ~0.033
(mg/kg) C. (mg/L) NAP mg/L EPC, S5 S1 S3 S4
(mg/kg) m (L/kg) S2 S6 ( S1
(0 ~ 0.50 mg/L) S3) (7
R? 0.86 ~ (SRP)  EPC,
0.96 2 S1 S5
6 EPC, ( 3 S1
S5 S5
(EPCy) (18] S1 S5
“e 7z S2 S3 S4 S6
50 B (¥ 3 7
XDOA
40 - e}
® 30 -
? | ™ X
1 20 +
2 gf X 0 = OnuKLC/(1+K C)(Langmuir )
U™ x X 0 = KiC'"(Freundlish )
X
0 @g %( ©S1 OS2 AS3
X84 X85 OS6 6 Langmuir
_10 1 1 L L 1 1 . .
0 005 010 0I5 020 025 030 R Freundlish — ( 3) Langmuir
Y RE (mg/L)
2 TRMIR AR R Langmuir 6

Fig. 2 Adsorption isotherms of phosphate on sediments

(Ormax) 294.12 ~1111.11 mg/kg
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Table 3 ~ Parameters of phosphate adsorption isotherms equation on sediments
SRP Langmuir Freundlish
(mg/L) EPCo(mg/L)  Wyar(mg/kg) Omn(mglkg)  Ki(L/mg) R K R
S1 0.018 0.022 29.24 111111 0.90 0.84" 141.16 0.78"
S2 0.011 0.005 5.47 666.67 0.47 0.91" 96.34 0.83"
S3 0.013 0.008 6.48 833.33 0.41 0.87" 104.71 0.86"
S4 0.010 0.007 14.49 625.00 0.64 0917 111.35 0.78™
S5 0.010 0.033 4.22 400.00 0.18 0917 35.22 0.90"
S6 0.013 0.002 0.70 294.12 0.29 0.89" 55.99 0.79"
1 (r =0.43) Omwx  Fe/AIlP TN OM Al
River Lugg!" Onmax Aloy (r
=0.97) Borling Otabbong?" Omax Al
S1
Ormax S5 S6 Omax  Fe/Al-P
(Occ) 6 NAP  Fe-P (221
(Ky) 0.18 ~0.90 L/mg S5  S6
™ OM
2.3 WMSHSEUMERMEXES R 2
(NAP) Lopez M
Bl 4 6 NAP
(OM)  (TN) (Aloy) ( 5um) OM TN Al,
(Fe/Al-P)
4 MIRYEEIR M S H S B L 1 R B B9 AR S M S AR
Table 4  Correlation coefticients between parameters of P adsorption and chemical-physical properties of sediments
EPC, NAP m Ky Ormax
TP —0.32 0.64 0.84" 0.78 0.75
P —0.42 0.58 0.86" 0.76 0.69
Ca-P -0.47 0.46 0.96" 0.66 0.33
Fe/Al-P —0.11 0.43 0.30 0.49 0.81"
TN 0.15 0.86" 0.83" 0.92" 0.88"
oM 0.08 0.96" 0.74 0.98” 0.89"
(<5 um) 0.10 0.95™ 0.83" 0.96" 0.76
(10 ~ 50 pm) -0.25 0.73 0.88" 0.89" 0.84"
Al 0.18 0.93" 0.62 0.93" 0.97"
Feo —0.37 0.55 0.85" 0.74 0.75
Langmuir (K1)
™ OM Al OM Ca-P
oM
( 4 m EPC,
m TP 1IP EPC, NAP
TN (Feox) (r=0.30)
Ca-P TN
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Characteristics of Adsorption Kinetics and Isotherms of Phosphate
on Sediments in Swan Lake

GAO Li, HOU Jin-zhi, SONG Peng-peng
(Ocean School, Yantai University, Yantai, Shandong 264005, China)

Abstract: Adsorption kinetics and isotherms of phosphate on six sediments collected in Rongcheng Swan Lake (a nature
lagoon) were determined in laboratory, and the relationship between the physical-chemical properties and the adsorption
parameters of sediments was also discussed. The results indicated that the adsorption kinetics curve of phosphate at different sites
all followed the second-order adsorption kinetic model. The adsorption reaction mainly occurred within 0-10 h, and the maximum
adsorption rates occurred within 0-2 h. According to the Langmuir isotherm equation, phosphate adsorption capacity (Qpax) of
surface sediments from Swan Lake varied from 294.12 mg/kg to 1 111.11 mg/kg. Phosphate sorption potential on the sediments
from the northern and center areas was much higher than that from the south. The zero equilibrium phosphate concentration
(EPCy) changed at the range of 0.002-0.033 mg/L, which had no significant positive correlation with the native absorption
phosphate (NAP). At most sites the EPC, values were lower than soluble reactive phosphorus concentration in the overlying water.
The phosphorus in the sediments from the northwest and southeast of Swan Lake had a release potential into the overlying water.
The NAP of sediments was closely related to the concentrations of organic matter (OM), total nitrogen, clay and aluminum
extracted by ammonium oxalate (Al,y), and the Q,,.« was closely related to Fe/Al-bound phosphorus (Fe/Al-P), OM, Al,, and silt
concentrations. In conclusion, amorphous aluminum oxide, organic matter and grain size in the sediments were the main effecting
factors of phosphate adsorption.

Key words: Sediments, Phosphorus, Adsorption kinetics, EPCy, Rongcheng Swan Lake
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