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Abstract: Through batch sorption tests, effect of La-modified zeolite (LMZ) on phosphate sorption of Taihu Lake sedi-
ments was investigated. Langmuir and Freundlich equations were found to be quite useful to describe sorption equilibrium
of phosphate (1-15 mg + L™" in concentration) on Taihu Lake sediments in the lake. According to the Langmuir isotherm
model, the maximum phosphate sorption capacity of the original Taihu Lake sediment was 791 mg - kg™", and that of the
Taihu Lake sediments amended with 10, 25 and 50 g + kg™' LMZ was 937, 1 037 and 1 505 mg - kg™', respectively. The
pseudo-second-order model could be used to describe phosphate sorption kinetics of the Taihu Lake sediments in the lake.
The phosphate sorption capacity of the Taihu Lake sediments decreased with increasing solution pH. The sorption of phos-
phate on the Taihu Lake sediments was a spontaneous endothermic process. The phosphate adsorption/desorption equilibri-
um concentration of the Taihu Lake sediments amended with 10-50 g - kg™' LMZ was 0.129-0.241 mg + L™, which was
much lower than that of the original Taihu Lake sediments (0.386 mg + L™"). The phosphate adsorption/desorption equi-
librium concentration of the LMZ-amended Taihu Lake sediments decreased with increasing LMZ dosage. Sequential extrac-
tions of phosphorus from phosphate-sorbed original Taihu Lake sediments and LMZ-amended Taihu Lake sediments indicate
that most of the phosphate adsorbed by LMZ in the sediments existed in the forms of NaOH-P and HCI-P, which are quite
stable and unlikely to get released under anaerobic conditions.
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Fig. 1 Effect of initial concentration of phosphate on phosphate sorption by

Taihu Lake sediments amended with lanthanum-modified zeolite
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Table 1 Fitting parameters of the isothermal phosphate sorption model onto Taihu Lake sediments unamended and amended

with lanthanum-modified zeolite

w( L noges ?ﬁ‘ﬁﬁﬁ%l) Langmuir FFEY Freundlich 7‘:7%'4322)
%E),/l m/ i PNA/7 CO.EP{ 2 I/ ) KL/i 2 Ky 1/n r
(g-kg”) (L-kg') (mg-kg') (mg-L7Y) (mg - kg™') (L-mg™)
0 118 45.7 0. 386 0.818 791 0. 186 0.99%4 124 0. 641 0. 989
10 235 56. 6 0.241 0. 866 937 0.224 0.993 169 0.616 0. 990
25 650 107.0 0. 164 0.963 1037 0.311 0.991 232 0.573 0.987
50 735 94.9 0.129 0. 950 1505 0. 547 0.990 458 0. 530 0. 986
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Fig.2 Phosphate sorption kinetic curves of
LMZ-amended Taihu Lake sediments
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Table 2 Fitting parameters of the phosphate sorption kinetic model

w (B y W — R B S 2 WE 2 By Sy 2 A
WhAr)/ ( ”ka -1y ky/ Qe,ca’ N ky/ Qe,ca’ h/ N
(g-kg") e e min~! (mg - kg™") (g+mg™! - min!) (mg - kg™") (mg - kg™' + min™") r
0 304 0.002 74 223 0. 994 0.027 0 321 2.79 0.992
10 342 0. 002 66 157 0.983 0.057 8 348 7. 00 0.998
25 523 0.002 11 180 0.961 0.050 5 524 13.90 0.998
50 769 0.003 11 158 0. 955 0.081 8 773 48.90 1. 000
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Fig.3 Effect of temperature on phosphate sorption by LMZ-amended Taihu Lake sediments
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Table 3 Thermodynamic parameters of phosphate sorption
by LMZ-amended Taihu Lake sediments
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Fig. 4 Effect of solution pH on phosphate sorption by
LMZ-amended Taihu Lake sediments

JER R XT 7K A r 8 1 I i g ) 32 B TR RN
B gk A B A AL 2 I R
AT AR KA Hh A B R AR B 25 1 28 40, W 7 G TR 35
T P T AR B 8 1 2 5 8k BRI A s Z TR LY
B2 e AR AE e VR FH 2 B s s W o K
R FEHLR S L pH A ALE M K AR T
FEAEIEZS T AR RS e R gL fr . 24 pH
HA 4~ 10 B, KR BB IR R £ 2L H,PO, Al
HPO,” JE X AE 767 . H,PO, MWL Bt A i BE/N T
HPO,” , NIk, H,PO, kb HPO,” B 25 5 4% W b 5] 4
JRAA Y s E R Y 2 pH (E 4 BT
Tl 10 B, KR H, PO, Bz Wi/l | i HPO,™
B B, S 80 R AR I B R TR
TR, AS IR Z 8. 0 Bl AL AL
YIRS 2R 8. 01 MY pH IR T4 )8 Ak
Yok SEAL Y E L, 4R Ak sk S Ak
BRI 2571 1E L I 2, 4 ATk s AR P
T L, Y pH Z N2 4 )8 ALY s 2R



54 A5 A B A e R ORI G e F) W BRI -505 -

A ) 2 fL IS I R 8 2 T A I R g 5o 4 3
WD AN R B S T e 5 | 3 R e
1, 24 pH A 48 S sl & S L i & L %
SN 11 B IR I 2 AT 1 B F i R 2 T R
I, SO KR s B e B R R B B 2 Al
FHLHE R 2 WG 5 AN T T U6 R 7K A T
FRER B, 573 A, R0 RS Vi 3 e A M4 38 4/
FBR KR B IR ER 3 A 2 B O, B AIE pH
AT R U X 1) R B T s pHL S ] TR e R
(I FA
2.5 WRHBEEFEWHBRESS T

NS BT LA H W A e 406 e 1 s Ay el R
W JERY NaOH-P F1 HCI-P & 2 B i & T %R i
BD-P Org-P il NH,CI-P & &M #H2ZFAK, X
A A R A WA JEC U0 w0 e 2 s e T W I %) 9 32 2 LA
NaOH-P #l HCI-P JE & A4F7E, NH,CL-P R 55 W 25
Wl , 32 BEAR AR TRk % Y 7 3144 3% 1 ¥ 8% ; BD-P H)D
Xof S AR D SRR Tl | 2 A ] E R AR
LAY BB NaOH-P HI 4 8 B AL W 45 6 5
W, F2 B34 [ A AR AL ) 3R 10 Rk S AR P AR A
1% s HCL-P BIAGAS 5280 | 32 S48 w4 M BESE ) it
B E B8 . NH,CL-P F1 BD-P R4 5 & ¥ B¢
Ji%, T NaOH-P 1 HCI-P A XF F& %2, AS 5 1% o 8 B¢
Jac PRI B RS U R B b A T O B A B
BB RE L B AETE, IRA KM AR G i
BRI

800

700 O xJhg
00| S0k

0500 |
Lo 400 |
< 300
T 200 F
100 - BN

0
NH,CI-P  BD-P  NaOH-P HCI-P  Org-P
B

B 5 WHMBEHSUERAMRNERENBERESS
Fig.5 Distribution of P fractions in LMZ-amended

Taihu Lake sediments after sorption equilibrium
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