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e, P44 710001
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TR P W SR ) S e R TE AR . B, 5 AR T Rk A 4T JEUIR U8 (raw sediment, i B R-S) Fl 25 B 41 AT HILITE U8
(light fraction organic removal sediment, fj #& LFOR-S) {845 i 19 4 il B8 K AL, R-S A1 LFOR-S 1 e s W Ff 2
4352k 2 568 mg-kg™ A2 071 mg-kg ™", a4 o] KR R 2 4 054 mg-kg™ 14 014 mgkg . LFOR-S £ 24 h |4
BRI N R-S 1Y 161 % MM 5°C B FH5 30 °C B, A i A7 X5 R-S (1% % B st 42 1) 28 3% 7 F+ &7, i X LFOR-
S B BB R 90% T R 76% J M1 B JFK - XPS FRAE A& B, TE A S8 e 2 B 0 45 1 2 S U8 B i
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FEA, TS HE AT KR i FLeE R T RS, REEBEAUR AR 25 0 AR RO B S BR TR, R TR SR
NEURER A HLET & 2 T T, 7548 & B A 1 i LIRS R 8 AR B R .
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12.8 5, W BB A 3k 2R ik 20 3] S S 1) 4096125 e Ul T 888 A 10 RN 2 B et A T A I B BRI, R
Ve FR LA HLTON T AL R B SCR g, H TR RS .

AT VLB R E e X4, 5T B A X JEIS JE (raw sediment, i FR R-S) A2 BRr 4% 4H
A ML (light fraction organics removal sediment, ] K LFOR-S) i W [ ¥4 BE A9 52 Wi, 0 M1 1 4 6
A1 % R-S Fl1 LFOR-S B ¢ e Ay 42 il 35 1 B Lo I B AR A iy o 12, 38 3 XPS A 73 G487 T AH G HL
PR B 98 25 K Sk DR Ak R AR T S g b i R R RS
1 XWH*

1.1 $HANHE

R A 1 T B e BEOSCER D AT . BRI, 25 g MK 5 150 mL NaOH % W (M 2 molL™)
FTRAG, TEKII NI LL 95 °C RV 24 ho M EE ARG, 1) 75 B0 [ TR 5 v g i i Ak B
7 0.67 mol-L™" 1 LaCl, % ¥ 150 mL, [AIBFERHFFHEFE . Z R B0 By 75 LIS . iKMo BE
HUERER 2~3 Ik, IR TAFEE L 80 H i 5 H o
1.2 [RIEEE R-S) KR E M KRB A B I KR (LFOR-S) B &

JEVRHFE AL T 2022 4F 4 F 76 B 79 250 3 X R BB (34°13/34.95"N . 108°39'57.672"E) fifi FH &
TIH#s R4 . RAEFRRGET, i 80 H i Sk A3 4R IS8 (R-S). R BRBAHAWLIL M Tk S % X
BRE, BT 1 S g IR IA 20 mL HLEE N 1.7 (9 Nal i, BARE TIRA 10min, ZJ5
£ 4000 rmin”' F5F T B0 10 min, 3525 BIEWRG R RS IRE R 2 5, MR KB AR [R5k
WBIEVE 3, TR E R A A HLURE e (LFOR-S), {8 FH A T A 44 5 4% 1% 4 4804k 122 0 52 R-S Al
LFOR-S WA AL & &, fdf A o 0 R 490 - R 3 A 3250 22 R-S A LFOR-S Y B % &, T LLRH S5
FLBRBE /X (Ab 5T 42 238 28 W) F-sorb3400 A1) s BET L m L.

1.3 & N$## A S R-S 1 LFOR-S IR M &E

53 MFREL 0.4 g R-S 5 LFOR-S - 50 mL B0/ H, IS i 53 20R 2%(0.008 0 g) 5% 4%(0.016 0 g)
f B B A7 . A 40 mL 5 UK 0~100 mg- L' A KH,PO, I& W (£ 7 0.01 M Y NaCl 2 13 Ji).
1E 25 C F1EIRIR (180 r-min ")24'h, HUH 5 7E 3 000 r'min' R &0 15 min, #4860 20 Y66 v
M L VEWOE R SR e, ARYE X (1) TR VR B A9 W B 5 i  Langmuir(zX (2)) Ml Freundlich
B (2 (3)) $AA I B A TR 2 P

Co—-C.
Q.= (IBOOm)
K. 0, K VA it , mgkg™; C, Ml C, R NHTE RIBE T W, mg' L5 VoRIRIRIAR,
L; m NERSURR/AAIRA YN ER, ¢
c. C. 1
0. Om ' KiQm

xV )

2

1
ngc = ;lch + ngF (3)

A H 0 Ko Langmuir % 4385 O, N M 35 Langmuir £ Y 71 55 1 09 5 KB &, mgke's K b
Freundlich % %% ; HARMF 5 & XIAIHT .

SRy R Ty 000 s A T DG e I BRS 3 A DT R, AR 2= 0, A5 B A T N e I R R i v
fndE, FEERDASOmM e B0k A B a, PR X (4) T kA A B
_ Osi (m+my)— Osm
Q= my. x 1000 @)

Kb O BB AR, meg's O I BOIARHE A R R TR M, mgkeg's O WIKTEA
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BRI, mgke's m MIRRTRE, g5 m ABIHEAEINE, g; 1000 A FE R R
1.4 2 MMiA#AE R-S F LFOR-S BB MITH

43 I FREL 0.4 g R-S 8 LFOR-S T~ 50 mL B.0 48 1, %5 & 23 % 29%(0.008 0 g) 5 4%(0.016 0 g)
ROBREE A o A 40 mL ¥ & 4 0.01 mmol-L™' ) NaCl /5, HIRIE (180 rrmin™") — @ERFTR]. Sz Jvj 4%
W, 7£3000 rmin' F &0 15 min, WE FIE RO IEBERRER W B . FEBEREISN T 22 505, O
WFEH 025, 0.5, 1.5, 3. 5. 8. 12, 24h, JRWIRER 25°C, TEAERE F B mh, &
RS E A 24 h, JROWIRE R 5. 10, 15 F130 C.

3o S K B v BT B R R R G (5))o T R E TR EE T, I AR B R 4 1SS
BB R AR AL, SRIT R A IR IR T e R R (X (6)).

r=Y 5)
m
K. ROWBERE, mgkeg'; CAHRBUSLIRES RIG /KB T EW A, mgL'.
K= RS*;_ Rs w1009 (6)

R KRS IRE T BB BRI, %; Re, 1R 2051 ki Ve A6 B8R il A7 I 45w 0 i
B, mgkg ',
1.5 XPS FR{ELLE

Yo BB 14 RO TE ASUR I0 B B A A0 L 3R 45 R-S 3 LFOR-S 8 B0 [ i W, S A R A
24h, LARPAP LVE W P IEBERR SR PR EE 0 B0 1.79 F12.89 mg- L' H 2 Fh W45 0.008 0 g
B AR A, THIRIR (180 rmin )24 h, B0 Ar AR B R E (B A1, 45°C FHF . A H A
Ulvac-Phi 23 7] PHI Quantera SXM 4 i {5 X 5 2t 7 e 15 2 XPS K3, #2 8 Cls 1845 5 e
2488 eV HEATALIE, JFAH ] casaXPS BEAT AR
1.6 3% /N$8% A G R-S #1 LFOR-S iz 75454k

I3 HIFRHC 1 g R-S 3 LFOR-S T~ 50 mL &5.0 48 1, W8 I BT 5t 732X 2%(0.020 0 g) 5% 4%(0.040 0 g) 1Y
b A . W40 mL KB K, £E 25 °C R EIREYRY (180 rrmin™)24 h, HUH JS7E 3 000 r-min™' () 4514
FEL 15 min, SHTFEIRICHBHIEA, R E A h 8 R . BB S B BR FHE S Bk
2 B8 ORI R BB 2 o 6 MBS, HiR NH,CI-P I BD-P JE 25 H A 858 A B0 i /1, NaOH-

P Ml Org-P JE 745 A W& B /1, HCI-P I Res-P JE 548 MFa E — A2 B, 8 i BB S5k
S R T AR B | AR TR AR (R (7).
T= (Q'Q;Q) x 100% ©)

A PRI S AL LI BT AR, %; O M O, 40 B R Ak 52 36 45 3R s AN T B i %
WA E &, mgkg ',
2 HBR51FR
2.1 REERBREABNRAIEEXMERMNT K

KBB4 HLBT AT S K U B AR BT ) AR #z1 ERBRABHIRAIERENERELER
bt 1 im. TTUES, 2BBRAH VLR Table 1 Basic physical and chemical parameters of sediment
. R NUR A ?F%T 0.18%. AT before and after light fraction organic matter removal
WA HLRR TR AA BT BAR RS, e (mgf: S tﬁff*)/ L
EY@EF&VJ@L#:%@E%ME Eu'éﬁfﬂ)ﬁﬂ’a F[: s ™ SPTNT 1 s
B2 R 7%, T AP paigts . 5
AN N i 1 = B R N S/ N N iR AL RE

LFOR-S 2.36 2116.22 8.15 10.21
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FIEER, WAL TR U S T R U B KO X ERIE T AT A D& EE T Y bk YT 1)
IRV PR A WL & R AT RBRRAANEE, IRV BBEM 227211 T %8 2 116.22
mg-kg™, RS A 0 B AT ML S PR BT . IRV L R AR BB B A A ML S A &
A B, KM pHEKBRBAAIEA THE T L. RIS LR (UL2.6), R-S Al
LFOR-S ' BD-P fil NaOH-P & fit Z Fl 5 B G W 19— 2247 . 5 RY], X4 5 ek ( sk
WSS E MRS, LERE ST S poKk i OH 5 AT B 40 DM BE 5 ke P20, R, LFOR-S X 1)« 3
25 B JIAH b R-S & R B 0 0 T B, T AR A A R
2.2 §##AXT R-S #1 LFOR-S 5% MK M 68 11 A9 520

R TSRO kA X R-S A LFOR-S il W B 68 7 (52 M, %€ T R-S A LFOR-S 7£ £ i 44 il A1
1T I B W B 45 R 28, I {8 Langmuir A1 Freundlich #52 A4 X H 047 7 L&, g5 anE 1 f13 2 Fros .
53R W, R-S Fl LFOR-S TE B A 3 A T S A9 WA o 45 Ui 4 349 AT LA b 3R A~ A R A 4 b AL 5
PR A VLTS, VA i R B M 2 568 TRE %] 2 071 mg-kg "o Freundlich #5551 451 & A 25 1 %
B, R-S Fl LFOR-S i Freundlich % %043}y 68.13 F1 13.57, [RIFE 16 W 2 B2 40 A HIL I 5 i I %o i 11
W B RE A BT T R, X5 WANG 55 (2011) X A 51 53 159 7 A 22 v A0 w10 W91 U 2R 4 7 28 U 5%
H 25 AR, IRVE RBR A A VLG B M i TR Z 2 LT 2 MR 1) BT S
JIE U AR AR Ak W 2R 1T OHL ik A & A T A 22 4 ie i B, TRl PR ik Hh OH, pHL F i B 7K v OH &
FESE I S5 33X — R 5 2) A AL IS U o Bk AR T 4 3 T W B A B B — o <R PAE I, R

20007 o R 2000 Lror-s
4500 b A R-SH2%HIHT 4500 - A LFOR-S+2%Hiflill 1
4000} B R-S+4% i f1 & 4000 | © LFOR-S+4% i f1
= o
b 3500 B 3500
s .
s 3000t s 3000 f
o £
S 2500+ A = 2500 f
I]H" £ X Eﬂm’
= 2000F g & 2000
=X 1500 o & X 1500l
1000+ & 1000 |
500 f 500 f

O 1 1 1 1 1 1 I 1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 1
-10 0 10 2030 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100110120

SPfl R ((mg - L) Al S (mg - L)
(a) R-SBEMHAFIRLL (b) LFOR-SBM 5Lk

B 1 H#miRH ARG R-S A LFOR-S % ) I i IR 2k
Fig: 1 Phosphate adsorption isotherms of R-S and LFOR-S before and after LMZ dosing

%2 H®MEHARE R-S 1 LFOR-S S M IR MI ERELRMIMESER
Table 2  Fitting results of adsorption isotherms of R-S and LFOR-S before and after LMZ dosing

Langmuirfi 71 Freundlichf& %1
SEUGA A
On/(mg'kg!) K /(L'mg') R KJf(mgkg')mgLhH"™ 1n R

R-S 2568 0.014 0984 68.13 0.696 0.992
R-S+2% Bk A7 3055 0.152  0.986 965.16 0.252 0.988
R-S+4% ik A1 4054 0.532  0.996 1 805.09 0.209 0.966
LFOR-S 2071 0.007 0938 13.67 0.998 0.990
LFOR-S+2% $lli £1 3004 0.059  0.989 400.22 0.437 0.974

LFOR-S+4% il 41 4014 0.201 0.987 1307.37 0.262 0.992
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AL 1 2 3% (0 A5 350 o e 4 2 T T A T, LR e A PR 7 34 5

B A 5, JCIRJE R-S i J& LFOR-S MY B Ml st %8 A 1 1 2 48 o X F R-S, - 8 i =
H BN 2% 4% )8k A J5, B KB 3 3 055 mg-kg ! Al 4 054 mg-kg ' Xf T LFOR-
S, TEAARIAI AT, B AY e MR 00 1 7H2) 3 004 mg-kg™ A1 4 014 mg-kg ™' b o #4945 &k 41
I3 RK A EALE, Hob La¥ ] DL it 5 PO BLUTTE B s bRk th 8%, HLULIE =) LaPO, A
2352 BB T pH AV AL R A AR AL A 2 i 1 AR R L O . A 2 NIRRT
BRE A L 20 o A b I i At Ak e 0 1O

Sy B A TP U Tl R R T Dk, AR 4 X (4) THBE T 8 A 7E R-S i LFOR-S Hh ) 5
PRl e BF o . S5 SRR, BN 2% 1 4% B A E, B A TE R-S ) S B I B ) R 27.41
mg'g ' 14120 mg-g™', 7E LFOR-S H (% SEBRug e il 4 49.65 mg-g ' Fll 52.59 mg-g™'. LFOR-S H il i
A7) SEBR W B RO T R-S, 156 W1 B A 0 W BFERE ) 7 LFOR-S Hv ] 5 21 B A b & 4%

2.3 B AHEMRT R-S 1 LFOR-S BB 0 1 ¥ 52

R-S il LFOR-S My B B sl Sy 2 B AN 2 Fim o vl AR M, AR 0 DR 8 R i i 340 i sf i) 3 347
FTF, fE 120 5B . R-S OB AL 179.40 mgekg Y, A AT A ZE TR E K A A5 2 1 45
U AR ZE RS e i B R P B R, X T BE R S AR R R e P B A KR R A
Ko EBRBRAFIEE, KIS RE L TH%]289.03 mgkg™!, ML R-S EFT 1611%, X555
SCRNEEAE DU T R o LW AN 5T O SR A SR AR Y, AR A A LRSI e B R
WA FE S pH W F & A C, JREFEARC 215,

B4Rk A 1T LA s R U FR B A B . W 2a) TR, BN 2% BRI AT LA B R
FEAKE) 9.97 mg-kg ™, T B8 s A L0 4 A 4% B 00T LLSE 4450 R-S MBS R . RBRBRA AN,
R0 A7 T BB 4 R R R I SR AR 2% L N 29% 1 4% B BREE A7 23 A DR B PR AR B 94.68 mgkg !
H159.80 mg-kg (Kl 2(b)). UNFTFrIA, 4k 4345 LFOR-S H 47 %5 5 i 19 W i i, D9tk LFOR-S i il
T v N % R AR A S WY IR . SR LFOR-S W B 1A A5 ), 1R e A Y,

200

300 ¢

o © °
)
250 o

=~ 150 Q = ©
o o) £ 200}
B o o RS B © O LFOR-S
E 100} A& RSMH A E 50| 6 A LFOR-S 20l 1
= o gl = 150 O LFOR-S+4%4 71
e o O R-SHA%HHA e A a -S4
= =
& % . & 100 f R A
g 0r=AL ) Fod o o o

3 A 50 -

o N A
op,/ %0 0 o . o, 0f . . .
0 5 10 15 20 25 0 5 10 15 20 25
Bl /h il /h
(a) R-SHARE B 2% (b) LFOR-S# s 717

2 RINEA%ARTE R-S F1 LFOR-S RIB R M 3N &
Fig. 2 Phosphate releasing kinetics of R-S and LFOR-S before and after LMZ dosing
24 FRHARMMAELIRET R-S #1 LFOR-S 8 F2 hU 40 #21
A EE T R-S F1 LFOR-S 1 B RIS B AN IE] 3 IR o % T R-S K3t , IR EEAE 5 °C I RE i i
BR (21824 mgkg ) il L THE] 10 °C KLY, BEMCEFF 2 119.04~145.49 mg-kg ', FFORFFAEXT
FasE . X LFOR-S Kift, R H 5°C LIH#] 30 °C iyt frp, BERcmFrse T, BMOREL, 5°C
I R O 99.20 mg-ke ™, ZJE BRI AR LT, B 30 °C 1A E] 322.96 mg-keg o TR UE Y
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250 - 350
[ IR LFOR-S S
] U AR-S+2% 8 A1 300 f LFOR-S+2%4ilh 1
_200F BRI R-S-+4% il £ = BRI LFOR-S+4% il 11
o T 250} —
- Y
glm- gzm_
'@ 100 | ”ﬂg 150
% 2 %l%- z
50 | -
i HW, i /
. . =70
5 10 15 30 5 10 15 30
AL/ C TREE/C

(a) R-SHERE

(b) LFOR-SHERE ik

B3 A REIEE T R-S#LFOR-S 7% NRiH ARG M BRH 2

Fig. 3 Phosphate releasing amount of R-S and LFOR-S before and after LMZ dosing at different temperatures
T TIOR8 0] i 1) W R FBE i 2 AN ad R O 4528, B 2R (E . DRWRR R UL, il 25 A
TR X B W B s MRERIOR UL, 35 BE T v 2 W T B ik S TR R AR DR SR BRI R AR I CO,, &
B Fe/Mn 4545 WA Ca 255 B AR il PRBE I B E 12110 °C LLERS, R-S i T W0 B 1 4%
SRR B AR Xk LFOR-S, i B2 T i 5 S R i o i 80 oy 2 A

B4k 41 )5, R-S 1 LFOR-S f BB 45 B[R 2 B a0l o 35X (6) 115315 2 Bl B ik
PEHR (£ 3) M R-SRUL, WAL 5°C LFHEI30°C, BT 53K 2% AP A0, BRI
FM 60.61% Z A EIHE 92.31%, X 32 B th T 0wk A1 B9 R T IR RN, LA E 23 B A UL E Y
FEimmidE mt7, %t LFOR-S Sk i, B iRJE It &

R R R BRI s B
RSB A BN E o 2%, \ER S°C L
F+ 2] 10 °C B 8 B i 7 il Z5Hh 90% TR
62.67%, i ik FE 4k 25 Tt e 458 il 252 0] 3z 20 Jm]

*3 AREEE T#% A% R-S F LFOR-S
BRRESIE
Table 3 Phosphate releasing control efficiency of LMZ for
R-S and LFOR-S at different temperatures %

R-S LFOR-S
? [374]5 l;ﬁ?@ ;E”/:i;;s E j'i ifi ;;2'2*; *%?fzg WEC T Wb uWbE ArhE
5 60.61 83.33 90.00 90.00
BEMZIE. BE. BEAEHRBRE 0 e oo
E/‘J/E/ﬂs ’ Hﬂy%ﬁ:l/i_t 2/1\ %% IZF‘%Z urﬂ]%jﬁ 15 93.18 100.00 70.00 88.75
Fo WA SI0°C, REBBIRINING . oo n v e

Wil B K, T AE 10.°C DAL Bk A A0 W B i A
PTG = SR
2.5 XPS FRIE

TR Ve s o & 4%, AR ME B3 8 FH 1 2 T B 3R AE 0% A 45 RS VR B BRI B HLERCY, (R IE
fif 11 R-S FI1 LFOR-S B¢ i 24 h J5 45 2 09 L3 W 5 9wk A s v, W8 1T B g 11 8 6 A7 79 XPS i
B, RS BR A BE H  FE i L

i 1 XPS FE i AR 3 FPAE S R OC R A RN 4 ok . T LUE H, #3471 R-S/LFOR-S B¢
W NS, RIEAABEITRER S, Ul A AT A RO B 2 R W R e S A S
Jo R . AR BE R LGB S A, TR ST T A A U S 1% PO, TE i A 2 T B
Bk 47 5 R-S F1 LFOR-S B 375 52 0 B J 7Y La3d Bl XPS K5 43t (& 4) 260, 839 A1 76 5L vi
JG, La3dBUEZSGReA THIRM EF . AU R0, B A ok & Ak 8 4 4 35 1 Y R
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LIRVE

B, ATLLS PO [A] AR TC AR AE 4 A LA P
WaW . RAERKZHRIG, LaliT Kk
FIE R AT AR, HBLE S A R W

mhEZ It

b, #a5 2F LEwS

Tk B VE R AL 259 7 A FC AR 52 #1401
2.6 $E#EAX R-S 1 LFOR-S i A B4k
P B A1 7T /5 R-S Fil LEOR-S Hr i B 245

RV

5() i/ . ATLAE 1, TCigxt

F R-S it /& LFOR-S, #m#iis A )5 FEfa e &

% (LB-P. BD-P, NaOH-P, Org-P) i &

A

TR AR, AR E JE A BE (HCI-P Fl Res-

P) 1 & 1 A

JEJE AR TR E S AL N T R

T BT, Ul R

zu\o j‘jL#

A LBk 49 7E R-S Fi LFOR-S Wi IE &5 1k
e, WX 7)) HE THE MBS

% [43]

SEIRINIE 5(0) Fron o ANARFR E & Bk

E, FHNHEE A )5 R-S #1 LFOR-S 7 [y 54 {3

A O IR H R/,
AW AR R T . R E P

R

Wi B Fof RS 8 R

BWEORAE, BB A5 ARl

H LFOR-S W& 4k R iy 45 Xl /N T R-S. Bk
KUt , BN 2% 1Y 8k A B, R-S HUHCL-P Y
54k % 41 -86.58%, LFOR-S 1 HCL-P 14 %% fk. %
1L H}-75.92%; R-S H Res-P [543 45=33.73%, LFOR-S 1 Res-P 155 1L #6401 -8.89% ., 3 13 B 4% fin
Wk A 5, LFOR-S R TE AW Sl /N T R-S. M8 kM, Bm 2% #3415 R-S HaAER

AR & B EAE T 710.85 mgkg !, i fa & S #E N &
BT 71751 mg'kg !, Mt

LFOR-S HhiEfa

TE S WS

*4 TRARENFHTRSARATRARLERLE

Table 4 Surface element composition and molar ratios of LMZ
under different reaction conditions.

] JERIETH 5 /%
R La:O
La Si C o p
oy iva) 1.240 47.130/21.300 26.890 — 0.046
A +R-SEE LVEWR 1.120 42,920 24.130 28.460 0.870 0.039
il £1+LFOR-S 0.830 36.580 29.530 28.730 0.650 0.029
PO B ’ ’ ’ ’ ' ’

854.8 eV

852 854 856 858 860

GifitleV

4 %A 5 R-S #1 LFOR-S B M & K 8 5 Y
La 3d 5/2 $iE 5 L

Fig. 4 High resolution La3d5/2 XPS spectra of LMZ before
and after reaction with releasing supernatant of
R-S and LFOR-S

846 848 850

O T 755.48 mgkg !y AEAHE AL FER
FE B S EAOE I T 632.52 mg'kg ',

HUEUL, LFOR-S Hisk /b A AR A8 B W R 8 2 L AT E IR .

2000
1800+ [_JR-S -
R-S+294 i £1

1600 R R-S+4% il f1
7 | E=LFOR-S
2. LA00T S ROR-S+29% gl 7
%y~ 1:200 | [T LFOR-S+4% 3 £1
:% 1000 -
r%; 800 -

600 +
\.E(

400 |

| 7R,
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Effect of light fraction organic matter in sediment on its phosphate releasing
controlling by lanthanum modified zeolite

WANG Zhe', WANG Yajuan', WANG Liling', ZHANG Yi', XUE Yifeng’, LI Jiake""
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*Corresponding author, E-mail: sys@xaut.edu.cn

Abstract  Light fraction organic matter in sediment has a significant impact on. its phosphorus releasing
behavior. Lanthanum Modified Zeolite (LMZ) could effectively control phosphorus release from sediment, but
the effect of light fraction organic matter in sediment on its performance was. still unclear. Therefore, control of
phosphate release from raw sediment (R-S) and light fraction organic removal sediment (LFOR-S) by LMZ
were investigated in the present study. The results showed that the maximum phosphate adsorption capacities of
R-S and LFOR-S were 2568 and 2071 mg-kg ', respectively, and they could increase to 4054 and 4014
mg-kg ' after dosing LMZ, respectively. Phosphate release amount of LFOR=S was 1.61 times of that of R-S
within 24 hours, leading to a lower controlling efficiency of LMZ in LFOR-S. Controlling performance of LMZ
on phosphate release from R-S gradually became better when the temperature rose from 5 °C to 30 °C, while that
of LFOR-S decreased from 90% to 76% and then returned to the original level under the same condition. XPS
characterization showed that ligand exchange was the main-mechanism of phosphate releasing inhibition by
LMZ. LMZ could convert unstable phosphorus in R-S to stable forms, while a completely conversion of
decreased liable phosphorus did not occur in LFOR-S, some unstable phosphorus entered water phase which led
to a higher release than RS and worse phosphorus release control effect of LMZ. In engineering practice, it is
necessary to increase the dosage of LMZ to maintain a stable controlling performance when the amount of light
fraction organic matter in the sediment decreased under elevated temperature.

Keywords lanthanum modified zeolite; sediment; light fraction organic matter; phosphate
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