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Adsorptlon of Phosphate on Mg/ Fé Layered Doublef Hydrexides (Mg/ Fe LDH)

and Use of Mg/ Fe-LDH as, an Amendment for Controllmg Phosphorus Reléase

from Sedlments oy

WU -Jun—h-n ; ‘LIN Jian-wei' * | ZHAN Yan-hlj?l = ‘CHENG Yong-gian®, BAI Xiao-yun', XIN Hui-min', CHANG
Ming-yue' .

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Chinese Research Academy

of Environmental Sciences, Beijing 100012, China)

Abstract: We determine the efficiency and mechanism of Mg/Fe layered double hydroxides ( Mg/Fe-LDH) addition for the control of
phosphorus (P) release from sediments by studying the adsorption behavior and mechanism of phosphate from an aqueous solution on
Mg/Fe-LDH. The impact of Mg/Fe-LDH addition on the mobilization of P in sediments as well as the adsorptive removal of phosphate
by sediments is investigated, and the stabilization of P bound by Mg/Fe-LDH is also evaluated. Results showed that the kinetics data of
phosphate adsorption onto Mg/ Fe-LDH fitted better with the Elovich kinetics model than with the pseudo-first-order and pseudo-second-
order kinetics models, and that the Freundlich and Dubinin-Radushkevich models were more suitable for describing the adsorption
isotherm behavior of phosphate on Mg/Fe-LDH than the Langmuir model. Phosphate adsorption possessed a wide effective pH range of
4-10. Coexisting Ca’* and Mg’ " enhanced phosphate adsorption onto Mg/Fe-LDH, while coexisting Na*, K*, and Cl~ had negligible
impacts on the phosphate adsorption. The presence of SO~ and HCO, in aqueous solution inhibited the adsorption of phosphate on
Mg/Fe-LDH. The phosphate adsorption mechanisms were deduced to be anion exchange, electrostatic attraction, ligand exchange and
inner-sphere complex formation. The addition of Mg/Fe-LDH into sediments not only greatly reduced the concentration of reactive
soluble P (SRP) in the overlying water, but also significantly decreased the level of SRP in the pore water. In addition, Mg/Fe-LDH
addition also increased the adsorption capacity for the sediments, and the phosphate adsorption ability for the Mg/Fe-LDH-amended
sediments increased with increased amendment dosage. Almost half of the phosphate bound by Mg/Fe-LDH existed in the form of
relatively stable P, i. e., metal oxide-bound P (NaOH-rP) , which was difficult to release back into the water column under normal pH
and anoxic conditions. Nearly half of the phosphate bound by Mg/Fe-LDH existed in the form of easily released P, i.e., NH,Cl
extractable P (NH,CI-P) and redox-sensitive P (BD-P), which had a high risk of re-releasing into the water column. We conclude
that it is very necessary for Mg/Fe-LDH to be recycled from the sediments after the application of Mg/Fe-LDH as an amendment to
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control sedimentary P liberation.
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WREN 6 mg- L™ WBEAW (pH {H =7)25 mL, PR
TR BT IR K IR 5 (25°C ) HRRLVE 24 by SO 45
%F‘u‘ﬁ% O B8 0 7 SRS I8, PR FH AR B BT

SRR E ISR DR B R B SRS ARE A
t(z)ﬁﬁmﬁﬁxf7k¢WMﬁﬂﬁﬁﬁfg.

2 ZR5iTie

2.1 Mg/Fe-LDH FE

Bl 1 i Mg/Fe-LDH () XRD 3%, M rpn] I,
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Mg/ Fe-LDH i XRD &l i) 3= 22477 5 06 & T /K 1
A7 (R AE A S e 28 3090 s 50 B AR F 5 B A1)
Mg/ Fe-LDH A 2 1R (1) X 45 J@ S 8 AL 9 41 k. AR B
XRD & EE A hiAs I FE [ 2dsin(60) =nA , 2, d
IR RIEE 0 AT F A n AT A
X SRR ] MRS S T (003 ) AJZ RIS dy,
90.773 nm. % 1 4 Mg/Fe-LDH IR &= M
H] I, Mg/ Fe-LDH FE i FEZ & Mg, Fe, C1 fl O iX
4 FICER , FIME T /DR Na, 2018 AT R
%) Mg/ Fe-LDH Hyfb225rF 208 «

Mg, 163Fe (OH ) 6 356 Cly, 150 (H,0) g 55 0. 059NaCl
P EHE Mg/ Fe-LDH 1b27> 73 A IE HLFip 4k
BN 2.163 x2 +1 x3 =7.326, Ui ff B0 de 1 x
6.326 +0. 159 x 1 =6. 485. X EM: 3 Mg/Fe-LDH )2
[ Z5 R HP IR AE A — E B 1) COT DIAMEZ AN IE
%ﬁ”ﬂ )

(006)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
200(°)

El1 Mg/Fe-LDH K XRD B i
Fig. 1 XRD pattern of Mg/Fe-LDH

%1 Mg/Fe-LDH AL ETESE
Table 1 ~ Chemical composition of Mg/Fe-LDH

JLHE Mg Fe cl 0 Na

SR % 14.0 15.1 2.09 68.5 0.364

2.2 Mg/ Fe-LDH X 7K g £k 0 W fHRRAE S5 AL I
2.2.1 WMEh T

2 i Mg/Fe-LDH XJ 7K Higi i £k (1) W Bt 5 )
2. ] UL Mg/ Fe-LDH X 7K rf B 2 £5 14 1
6 2 300 < Ay B P R FE I g e AR Y AR AL R
L DR R L W B B T i B Mg/ Fe-LDH 7] D4
PEAL 22 AW BT A, 300 B o 3R A P i o O RS I
LY HETT , Mg/ Fe-LDH 2% [T 14 W B 37 A5 450k 240 38 i
W INTITES =04 B S N S B 1) e 2 1
B2l F127 0 R HE—2% . ME 9 F Elovich 3h /)
SERRL SR AR (4) ~ (6) 1% 3 Fr 2 4

w f. (012)
|l 015) 010 13 |
\ ,' (018) |-u1 :
| 1 1 1 1 1 1 | 1 1 1 1 1 1

PEATILE AR LA 2 AR S RN A E L 2.

Q, = 0Q.[1 -exp(-K;1)] (4)
K,Qt

Q = T+ K0 (5)

0, = %mu +afr) (6)

o e N RSIE] (min) 5 Q, F Q. 43591 ¢ B Z0
ST A B 220 W B 70X K R B B A B I B
(mg+g™) 3K, (min™") Fl K, [ g+ (mg-min) ' ] 35
R UG 0 B 3 2385 85 o0 R A0 e VR R 3
[ mg (gemin) '] ;B8 AR HEE (g mg™").

MFE 2 Fa] UL, Elovich BRYXS B ) 24503 1 401
BRI (R® =0.947) , Ok g — 9050 03 245
RI(R? =0.889) , % 3l J1 B WA BOR B 2210
We—2 2 12 REAL (R = 0. 557 ). Elovich FRfE %
B Iy A RN ] M/ FedDIUX K
PR ER (1) U8 B B A B ik e 0 S

—

-
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9
8 .
; i
6
T‘:" 501
g
SR |
| . TR
""" e gzh )
T — Elovich#h J) 2= Hi %1
0 1 1 1 | 1 | ) )

0 360 720 1080 1440 1800 2160 2520 2880 3240
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B2 Mg/Fe-LDH X7k i B4 #h i) W Bt 31 1 2 B 4%
Fig. 2 Kinetcs of phosphate adsorption onto Mg/Fe-LDH

%2 Mg/Fe-LDH R BEER & s N FE BB S SH
Table 2 Kinetics model fitting parameters of

phosphate adsorption onto Mg/Fe-LDH

R S8 A E
Q,/mg-g”! 8.13
We— Y gh 12 A K, /min " 0.060 3
R? 0. 557
Q./mg-g”! 8.48
WE ol Jy Ay K,/g+(mg-min) ! 0.0129
R? 0. 889
@/mg- (g-min) 7! 2 445
Elovich 3l J)2##5#! B/g-mg™! 1.80
R? 0.947

2.2.2  WRHAREIR LR

3 2 Mg/Fe-LDH X 7K H il 1R £ 114 5 1 W o
2k WA LI, Mg/Fe-LDH % 7K v i 2 5 10 1%
6k YA Tl ST 67 e 19 B T 348 . Sy B e T
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i A B Aok R 4 s W AL i — 2R F Langmuir |
Freundlich F1 Dubinin-Radushkevich ( D-R ) % i W Ff}
BRI SR (T) ~ (9) 174 b S g B A 7
WA AR IR 3.

_ QunKiue,
Qe - 1 +KLACe (7)
Q. = KFRC(I:/” (8)
Q. = Qurexp( - DR‘92) (9)

Ko, e, R Bk 27 B K TR B (mg- L7 )
Qe %%MIJ&?U%@IHTE’Jﬁ{J@Q%MJE(mg g ),
Quax M T 1 Joe KB A T2 B # (mgeg ™' )5 Ky N
Langmuir WWT%’Z&(L . mg_] )5 Kig M 1/n K
Freundlich W% %0 0 AR YE D-R BEELHA E 1Y fix
KBS (mg-g™") 36 N Polanyi #¢, % T RT
In(1 + 1/c,), o R S H AR %0[8.314
Je(mol - K) ~' 1, T Hy S W I BE , e, S 7K v 8 1) F- 7
HEPE (mol - L71) . AR LR 23 3K, Koy T8 2R 5
PB4 11 BB (E, k) -mol ') 1
1 f
(2KDR>05 ‘. i 3
Mi% 3, *:{:‘TFL[, 5 Langmmr *%*uﬁﬂ(‘ff{ =
0.903), Freundhch(RQ =0. 992)%[1 D- R(R /20.995)
BEALEE N F T 8 Mg/ Fe-LDH x‘h}@lﬂﬁﬂ&ih

EI’J%/E' W70 X BLW] Mg/ Fe- LDH FE R HE & 4 7/

ﬁ‘é“ﬁj \?ﬁxsf;’r BB AR Freundhch"*j‘é*"ﬁ
FAF 1/n HHKT 0 /NTF 1,3X 39 Mg/FeLDH
XoF 7K R PR R 4 R B A SO Rl D-R A
RUTHEAT B A0 BE B FHAE A 15,9 kJ-mol ™', X
ULH Mg/ Fe-LDH X 7K o a4 12 £5 1Y W B 925 K Ak 2 1%
B, DR SA i B B 1) E {58 5 /N T 8 kI -mol ' T Ak
LR E AN H KT 8 kJemol 1 X SR 4
Bl 1A ESE AR B 45 5 — 20 . AR 3 A AT AT
Mg/ Fe-LDH Xif 7K il 1% & 114) 5 A BRLA67 % ff £ 28 /0

# 3 Langmuir, Freundlich 1 D-R B K& B& A S
Table 3 Langmuir, Freundlich, and D-R isotherm parameters

for phosphate adsorption

i 4 WA i
Langmuir 25 Quax/mg-g™" 1.3
g A Kyy/Lemg™! 1.70
R 0. 903
Freundlich 2 Kpp/(mgeg™") +(Lemg™")""  6.00
L B A5 2 1/n 0.237
R 0.992
Qpr/mg-g~' 22.8
D-R ik Kpg/mol® -kJ = 0.001 97
B E/ -mol ! 5o
R 0. 995

(10)_;,

13

12
11
10 -
9
T 8+
e
Er
S 6 R
5L === Langmuir i g FHH g
4 Freundlich 25 3 g Pt L U
N e D-RAGl 0 b
2 f
1L
U 1 1 1 1
0 4 8 12 16 20

('ng-L'l
B3 Mg/Fe-LDH %7k AR ES £ i % iR IR B 2%
Fig. 3 Adsorption isotherm of phosphate on Mg/Fe-LDH

H11.9 mg-g ™' (PATCEBET) . X & T Je 1 STk
A1) B B e L < i S e 1 1) 5 R (9. 8
mg-g~ )P B FHE A ﬁﬁﬁﬂﬁ)ﬁ/ﬁ'ﬁ,ﬂﬁz =37
e ——E i ( Eﬂﬂﬁ]iﬁ W R 3 - Phoslock® VY B
R B 3 (9. 5 ~10.5 - g Y, i.l}ﬁlﬂﬂzliﬁﬁt
JIT il 25 11 Mg/Fe LDH Af Eﬁaﬁﬂﬁwwmﬂﬂ@%@ﬂ
fRE j V ,

2.2.3 Wb f

itk 2L A Mg/Fe LDH XT7J<¢@%*“E’J”&-*

LT, AT R XPS (3% W B Bl i 5 Mg/
Fe-LDH #4536 , 5 4L WL 4. AJT 4 (a) ATIE, 0%
T Mg/Fe-LDH R 7{E*Mg | Fe, O Fll Cl iX 4 f
fhafoeE, B S = R A AX 4 Pkt &,
HRAEE 4 (a) , $F—25 T H 00 BT S Mg/ Fe-LDH
RIS TT R EE R 080, 25 R W3R 4. ]
U, W4T Mg/ Fe-LDH R A & #EoC &, MW BE 5
PR R WAFE—E RO B e R, S Ah , SRk
Mg/ Fe-LDH #H Lt , W 5 J5 7= ¥ R MAFAE 1Y Cl % &
W B A, I AT UL, Mg/ Fe-LDH B9 2 M55 15
K H R R R 8 - 22 ) 9 B sS #AEH , J2: Mg/
Fe-LDH W 7K FR B iR 45 i B ZLAL . X 5 R e T
Mg/ Fe-LDH W[t 7K rf il i £5 ML I 52 1) 25 SR 02 —
R N 4 (b) BT UL, W% BB R R )5, Mg/ Fe-
LDH ' Fe 2p 3/2 FRIEWERL B RE 712,06 eV #3)
BT 712.36 eV. XEWRE , BRI AR SHEREEZ
] A EC A AR sS4, DA AR S B IR 56 2 (B 2 L A9
HITE G, & Mg/ Fe-LDH W B 7K il 2 4 Ay = 22 L
il 355 3h 7 2% S TR R 5T 0 45 SR e — B0, B
Mg/ Fe-LDH W B 7K A i £5 5 S Ak == W Fif 2 7. DA
E 4(c) I WL, W5 Mg/Fe-LDH 1 P 2p FIFRAEI4
HBLAE 133.08 eV Ab. Jemi AT & B, Bl w1 BH
BT KBRS (MCH) F—N* ( CH, ), i 1o 4 g 1 5
YEFH BT B b P 2p FRAFE W BUAE 131.9 eV, 1Bk
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9] 308 2 A AR S A8 0K T 8 P 2 I A AT L) o O A
AT P 2p MIRRIEIE R A 7E 132.7 eV Ab. Wi
TR EE 5 Mg/Fe-LDH 1Y XPS K3t P 2p FRAFIE 45
ABRERT 131.9 eV, HHWARF T 132.7 eV. Kt
K 4 (c) LIRS T E— IR S T e A7 R3S e fn iy J2
BB PP BUZ Mg/ Fe-LDH W B 7K o @l /2 46 ) 8 %2
01 S O s T U 5 e et /N £ 3£ T
PEARASHR AN JZ BL A I R & Mg/ Fe-LDH W i}
FBRIK B R £ 1 FE AL
2.2.4 VW pH AR

K5 i pH (EXT Mg/Fe-LDH 1 Fff 7K b
FRER A RZ . AT L, VAW pH (N 4 ~ 7 B,
Mg/ Fe-LDH XJ 7K H i R £k (1) 5057 1 B 122037 T 8. 68
~9.55 mg-g ™" ;24 pH 2} 8 ~ 10 A, - 5407 1 B o
MAEF 7.99 ~8.28 mg-g™"; M MW pH {H i 10
HME] 11 I, Mg/Fe-LDH F4 i 115 £h 2407 W57 FfF -+ 0]
BEMM 7.99 TR 6.18 mg-g™', T T 2
23%. LI £5 9 T Me/Fe-LDH 7E pH 4% ~ 10
ST BB I B AE 7 B A FE pH R 11 4%
T B B A% e T Mg/Fe-LDH fm@] 1
pH, fﬁ«a@m@ A 10)XT7J<£P’@€@&%££-ET u_%'ﬁli
WHaeS. I 6 Mg/Fe -LDH %0 pH! R R i
U\EPTm ,Mg/Fe-LDH f@%ihﬁ{ﬁ*miﬁgﬁ =
497, 884 X TR, WIS pH N 4 ~ 7 R,

Mg/¥e-EDH| H’J%‘%Emﬁﬁﬂ”ﬁ ﬁ'ﬁil{ﬁf“%ﬂﬁp pH. ﬁ,/"

H9 8/~ If H,E%Emﬁ%ﬁ MYRTR pH 4 K~
11BN K i S B LA 10 e A 9 1 8 T
AFE 2 pH (R 4 ~ 7 IS, F A 1E H A (1
Mg/ Fe-LDH 57K i £ v i 9 ol R #:h =2 18] A7 7 1Y
LR 5 |/ FH 2 (R K TP R R A W B 5 Bk >4 pH
B 8 ~ 11 B, ZR 1A 71 L Y Mg/ Fe-LDH 57K H
A 70 PR AT AR B 19 6 =2 A2 1 e L HE e 4 T 2 i it
K VBT 6 0 IR o 2 B3 R il MW pH B 11
i, 38 22 B S AR e iR U R HE R AR DT 3K
Mg/ Fe-LDH B2 ER W 68 7 (9 2081 R R, 5550, 4
pH {EH 10 B4 m 3] 11 1, AP ) OH - ¥k B 2 2R
B, misE Y OH - 23 5K th B RR Eh 5w 4 Mg/ Fe-

LDH 2 [f1 (0305 1 W B2, 5 850 1ok i (o7 AR 5 e 1
LR A BERREL 1Y T B, 1 F 2 Mg/ Fe-LDH XJ7K

43]
A R e YA I B B 1) R A
@4k Ols
Mg s
After Fe 2p
-—"‘1‘\1 cl2p
O ls b‘—n——-—l_g,.q
Mg 1s
Before Fe 2p
L) 2p
1 1 1 1 1 1
1400 1200 1000 800 600 400 200 0
(b) Fe 2p Yt 712.36) Fe 2p™

712,06} pe 2,3
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(c) P 2piilk 133.08 eV
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Ay

B4 WRHEERELET/S # Mg/Fe-LDH #J XPS &
Fig. 4 XPS spectra of Mg/Fe-LDH samples before and

after phosphate adsorption

x4 IRYE XPS WER R M BEER TR I/E Mg/Fe-LDH RES W ETENERIE %

Table 4  Atomic percentage of elements on the surfaces of Mg/Fe-LDH samples before and after the adsorption of phosphate measured by XPS/%

W2 B0 64 Mg Fe 0 cl p
% fRiT 4 Mg/ Fe-LDH 25.1 6. 81 66.2 1.92 A
IR B Y Mg/ Fe-LDH 24.0 7.36 67. 4 0.22 1.07

2.2.5 HAFEFRIRH H:ijiﬂ A
RIRIKAKR PRI A Na* | L Catt Mg2+
AEPHES A €17, SO |, HCO; %Bﬂ‘ﬁ‘%% Hit, 7

i3 LB RF BH B 1 1 AF A6 X Mg/ Fe-LDH W Fff /K A i
PR 8 AR S0, T 17 P 42 T 7k A PR TR R 2
WA, F 5 NIAFE T X Mg/ Fe-LDH Wtk o
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pH;

pH,; BRI pH {8 ; pH, WU pH {H
B 5 A% pH &%t Mg/Fe-LDH W B 7k s is &k A9 52 1
Fig. 5 Influence of solution pH on phosphate
adsorption onto Mg/Fe-LDH
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6 Mg/Fe-LDH %47& % pH EHF M
Fig. 6 Impact of Mg/Fe-LDH on solution pH

wEmR R 2. ] W JEAF 2 mmol - L ™" NaCl ﬂl
KCl %} Mg/Fe-LDH Uﬁﬁﬁﬂiqjﬁﬂ@&ﬂ\ F) 52 M R /)N,

VLR AW — B BCE#Y C17 |, Na™ AT K™ X Mg/
Fe-LDH %zwmq:mwmafnmﬂumwﬁ. P

172 mmol-L~" Na,SO, il NaHCO, i, Mg/Fe-LDH
XoF 7K H AR R 14 WA B 255 £ 5 0T HRZE R LG 23 3l R R T

26.7% F19. 50% . iX Ut A AL A — 2 B 19 SO~
FHCO; 234 Mg/Fe-LDH XF 7K th s 12 £k 14 1%
. 24 4E7F 2 mmol - L' (Y CaCl, g1 MgCl, Hﬂ’,Mg/Fe-
LDH X 7K EP@'&@E*“ () B A5 T B St 0 S0 3G T
77.3% FI17.0% . X @R THRILAF—EHEn

Ca’ " Fll Mg®* {2k Mg/ Fe-LDH % 7K Fh i iR 5 i) 1%
Bf, FLILAE Ca® " BOSEUEVE B B T Mg . BifR iR
U IR R R E Y TR K s A AN iy
Yy, RV 2o A AR S 4V P B 1 P9 2 B 45 40
T R I S FE B AN 2 LA A SR BRI
HILASNZBLA Y R £ B3, IR 4 4 I8 S AL xd
K PR TR 6 14 TR 6 B 0 3 2 B A A F A vk
PR o i R AT 7 S 12 BREATL ) A PN 2 5 0T B
j@ﬁzﬂ@iﬁ AR 24 J B A W K HP g IR 8 A W B 3

2352 B IAT AR A A S — e R
cl- XT Mg/ Fe-LDH W [ 7K rbi 2 5 ) 5 ma AR /s (3
5) , X BB B SRS e AL N JZ LS B e Mg/ Fe-
LDH Wy Bt 7K FR B RSk A0 B ZAL . 7 — e o i)
SO;™ F1 HCO; 23X 0 B 7~ A= — e py 3 il £ FH (5=
5) UL B T HC AL AR S8 e A A1, 6 H 1T]  F
LS Myy/Fe-1DH W K et itk ) o S50/ Ca®*
Mg (AR VEFEFH 0T LA B R MV T pH {Eja 7
B, Ca* il Mg“/zé'ﬁ7k"ijl§ﬁﬁ§’€ﬁaih(HP04 ;)’%ﬁi%
FXF CaHPOS Il MgHPOQ! ;5 H,PO, /Fl ‘HP.Qﬁ'ﬁFH
k., CaHPQ! %n MgHP@O Eﬁ%%ﬂi%ﬁf%ﬂ%ﬁﬁﬂ:%
i'%ﬁﬁf/ﬁlz JDEEAJFZI—-—Fe 0(PO) (O2HCa) ;pn
—Fe-0(PO) (0, HMg)# P BUTE ca“/,,Mg“,MfF
T Mg/Fe-LDH X 7k H B 8 55 W B 5 T A48 75

|\ Catt /Mg R AT BB

P17 Sy W o 590 4% Jn 8 X Mg/ Fe-LDH 1 fff 7K H
BERRER AR (JE4F Na® L K, Ca", Mg®* | Cl™
SO;~ FIHCO; X7 Fag WEg+) . Iml UL, 247K rp
FLAEH WA PHES F-1F K i R R v FE B % Mg/
Fe-LDH #0384 fin 11 32 3 F% K. 24 Mg/ Fe-LDH
B 0.2 BhnF] 2 o« LW, K gk B8 A 1
MIHy 6.76 TFFEF 0.378 mg-L~". X5 B, # 0 /2 %
B Mg/ Fe-LDH W] LU 7K Hh i) 8 v 2 e IR 2] 4R
MRAKSE. BB 7 36 7] UL Mg/Fe-LDH %} /K rf 5 g
3 118 A7 I o i A o 2 0 184 g AR, 24 Mg/
Fe-LDH /it M\ 0. 2 B4 2 o« L' B, F A7 I
BFE DU 16. 2 T RSN 4. 81 mg-g ™', HHIL AT UL, 247K
R AR 7EH WL BH B -, Mg/ Fe-LDH X 7K Hh i i £h
Ao B R W B & = /D ik ) 16. 2 mg-gfl. ﬁ%%%,
Mg/ Fe-LDH X 5% i K SR K fR g it it 2 AT B 4 1Y
W B g

x5 HEBTF Mg/Fe-LDH WKM7k hBEER 2L A9 200/ mg - g !

Table 5 Impact of coexisting ion on phosphate adsorption onto Mg/Fe-LDH/mg-¢g

-1

i H popiict NaCl KCl Na, SO, NaHCO, CaCl, MgCl,
SHUH 8.63 8.71 8.79 6.33 7.81 15.3 10. 1
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Fig. 7 Impact of adsorbent dosage on phosphate

removal by Mg/Fe-LDH
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—E I RE ST, 4 Mg/ Fe-LDH ¥ iR e J5 |
TR XK IR £ % B A R, L MG/ Fe-
LDH £ Mg/ Fe-LDH X} i i}%‘@e%ﬁ# Jimy
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ﬁ&;ﬁt@il)mﬁ;ﬁﬁ%ﬁaﬂz R Y Mg/Fi LDH 5
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Fig. 8 Effect of Mg/Fe-LDH addition on phosphate

adsorption onto sediments
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Fig. 9 Effect of Mg/Fe-LDH addition on the DO concentration,

pH value, and SRP concentration of the overlying water
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0.7 mg-L~". X UL, AWFFE 45 B % PR e ¥4k 1
SAECIRES. NE 9 (b) AT UL e i 7 B ], X HE 4 1
FEIKIY pH (HAL T 7. 41 ~7. 93, Mids /il Mg/Fe-LDH
25| FEK pH H— B o (AR A
1t 8.5. X, Mg/Fe-LDH ¥R X b A /K pH A1
MR A FRAY. L9 (o) ol LU Y YR P HE SR
)N O 3 #] 21 d B, %o BE 20 52 o 2% 1 7 7K
SRP ¥ 0. 169 mg-L™" L F%] 1.73 mg-L7". X
WA, AR5 i FH JES 8 25 3% 1 1) L 78 7K A rp B i 1
SRP. 7EHUESAE T, IRV T = Mk A ik A A ik
YIS pd I — Mgk A A A, FBUR e
PR R R, HE T S 805 R 25 A 1 [ S
CIPILAC R AR AR BRI e itk A B K A
S AN Y Mg/Fe-LDH &4 2.5%. 5%,
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