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Abstract: Layered double hydroxides (LDHs) are anionic clays with special layered structure and have
attracted much attention in wastewater treatment due to their adjustable chemical composition, large
specific surface area and unique structural memory effect. Structure tuning of LDH, is an effective way to
further expand their application range and improve their adsorption performance. In this review, the special
layered structure of LDHs and their own properties were introduced, followed by summarization on the five
most commonly used LDH preparation methods, namely co-precipitation, ion exchange, urea hydrolysis,
calcination recovery and sol-gel method, and the principles and characteristics of each preparation method.
The influence of LDH structural tuning on their adsorption performance for heavy metal ions were then
reviewed, and the adsorption mechanism on heavy metal ions was further summarized. Finally, the current
challenges of LDH for the removal of heavy metal ion from wastewater were discussed, and the future
research directions and development trends were prospected.
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Fig. 1 Schematic diagram of structure of LDHs
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FREMEPY, ¥ LDHs 75— @ F ks, BEE R
B FHE, LDHs KR4 LA Fad . BERIZ MK |
MRERZ R 7 . BBk RS . BBRES K, B
BUARE & Jm Ak . MR T 200 °CHY, LDHs
Sk —ERRE ERZ KR, (2R A E K
SERIAT R U s SR S 200~450 °CH,
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4B T L Ef9 LDHs MUTHE, HA it fa
ZRAE 1 AR S5 4R 64T, AT A P IS Y pH
KARAFA I8 A A, I i sE e,
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FLPTVE T D0 ASAE T L0 L | AR fapfiE
HETERRE AR, ATZEE A BRI AR pH T
HEAT, 4 T S 50 28 w3 RRABE A 5 B i 4 D01
(RN £ AR, kB Ik R0 A K R
AR SR KNS | R S AT
22 BFX#HiE

LT LDHs BRERR —4E 2 R854, BB T
ZEATRFFIE RS, AR THE TP . £
Facteyk, LDHs nll i A5 BRI E T2 [0
P28 SR R 25, A T B IR BRI AR B i EA
O R S AU T AT W MR AR
B R R IEEEER, BB AT
22 () P14 A8 F80e 3 iy Bk 217 1 H 7 114 4 Ja BH S 1 2
FNAZ 4 B B 7 22 ] (el S B4 ol PR RS e e 5
BN ERZ, . P HEE 15
5. BB TRANRN . VK pH M IEE, #
HHEAZ BB B T R B R . RN, R
P RE ST iR s SCHA TR pH Mo, B R T
T BT . (H R T RRAERAR pH T3
BEWEIR %0 B R AE = R A pH = 4 (19 244 R E471%0

)20 BB 5 4 BH B 2 1) A e AR AR
DA K BH 85— 1T T 2 7 P A R ik B R
e A [ e miE L o) AR 1 2. L1 o O B i
MALLAKPOUR PSSR P RS T5
MgAl-CO3 -LDH i i3 B 738 e vk il 4 T 43 HLF-:
)= LDH. Hizik A& A MELIEE S, S5 A
245 B B T TAHER %P7 e fE il % 1R s ad 3
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B LR 2 0 1 1% ZnAl-LDHs, 2R J5 38 32 B 7 &5 4
Bt TR ER AN (SDS) i AE] LDHs JZ1H], il
£ SDS-ZnAl-LDHs.,

PR ZE K A5 I 0 05 4 T R A% 38 2 42 1 A R
FBTE], A% LDHs () AHZS H R ~F %0k
Hil 5 0) LDHs &5 B, NG HER, BRI,
24 BIREIFEE

T LDHs $A3 &5 fc 28, ¥ LDHs if
B, BEHZNDIK . B FMERES S, B
BIR G4 mE Y, B LDO, MBpefdi LDHs HA 5
KB LR TRL T 22 A4 06 M7 A5 RN T 4 i 2 A2 e
PE. N THAY" LDHs MR ERESH, S5 H4s
MLL 1 °C/min B FHE R T I KBRS =)
LDO ‘& T & F# i , B i A LDHs 2],
XEREGESEAMY L SEHHE N &H BhrHE T
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T TP UBRBR TR EE | BRI ] R P R
RS 2R, YRR EE R = i, LDHs AYig123
N2 FEARIY, XU SR B E Ik A i T P30
)2 MgAl-LDHs ( LDHs-P ), ASCI ZM3)fgi fjjtt
LVEE R4 MgAL-CI-LDHs, %) HEA T peab 2
¥ LDO & T SDS W Brfk 2 d, 4% 1 SDS #i
JZ 1) MgAI-LDHs., 7% BB 8500 bR I A 2 [ BH 25
Ty, HEH A AR H, A LDHs
SERBERAR . R RS U . XU SR
T Mg/Al ¥R b 3 0 1 89 LDHs, BfiJ5 R 4%
e 52 R £ T R ) ( SA ) 4 )2 LDHs.
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LDHs, & madfErhibe T 4 )8 s THLH & 75
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AT, R I A K A DA 4 SR A 45 s 4l
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il % MgAl-CO3 -LDHs, Z5EM, HAEABK KM
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FSERENAIESEIRY/N
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- ALY — R R N, S ) A A
& B A ALY B IO T R A S A 4R AL iE
W, FEMEE T RIZI R, (05 4 )N A B LDHs,
TEA A R P 7 A S N VA TR pHLo R UK N4
JEERE W, W) pH 2B TFRE, (HlT4)8
ALY e, WIS B ER pH, BT LA
TR INA & B e Jn , B O VR 3RS LDHs,
RS Wik B A, H S SRR A, (HA R
LDHs 25847 FR, H Uil 4 (9 LDHs fa g 220",

B A ke —Fh R A7 s LDHs 154k, i
B m el (Mg, Al) BCE 7E S ACENE W b B T4
Fi, PR AGE R R R o R TS O B AR
R — R, e T, 3819 LDHs. A&
PR AT B B, T iR D i AN 2
pH 875 70 A0 H A Ak 2 50 B

MUBRIF B v 2 — Fh f] Bl &5 % LDHs W77
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3 L DHs BYZH R 54 xoF IR B 145 BE B =2 i

LDHs JIr LA B8 R 2 4R 4548 I ZAUZ () 2 A
Rl PAAS M, AR O B A T AR B
EWEH: (1) BT LDHs J2HRICE B Al AR
AT LA LDHs JZ2 M4 @ e KA . WY LA
WA, EAHE HARES S Z WA A AR
M0 4& IR TEN, Aeisf 24t LDHs X & 4%
BT IEBREES; (2) HT LDHs HAZHHAE T
BRracHe s, ik, s A A, B EE
e s B F ol A2, a2 E 558
e, KUK EGINEFIEEENESRE T
[ %€ F LDHs ()21, SCHE SRS FEE; (3)
I LDHs 4% () 5481042800, i % LDHs #F
TR AL 3 S 815 LDO, LDO £ &8 R it fath fgig
WESEEFRHREZN, SCE EAE TR
ff; (4) T LDHs 4Ua&5# v, X% LDHs #17
DIRe &M, Wit 5] A S H 48 B N 3 A 5
SERYL4Y, %5 LDHs X 5 43 8 B 7 1Y e Bk RE

Rlt, LDHs 7F 548 E /K 036 By i 2 A 5
K. ULF FE1HE LDHs EWRERHE 7. 2
[ B 1 . HBobe Ak # L K Ty RE Ak X L o 4 i
TPERERY I .

3.1 EWRPAEFXS LDHs R ELEE FHEAEH SN

— kUL, LDHs M2 L&A M & )m HE
T (M) MI=M&EHE T (M), LDHs F{k2
Me b 4B PR TR 2880 . WY e EL AN 25 B3
Wi T HO 4R A SRR YERE . YU A R R
AR FLAR FEIR B 2 7 A RT3 e, MRl
e4arBY, 7E LDHs My il £, MR M4 5 i)
e CEP &8 BH e P9 Ry b ) hrl s, )2
M b 4 BHES T o i B FL (o 1~4 BF, LDHs %
o e AR R fLAR SR, o 4 S - ) R A Ak SR
1, LING ZEPOUR L UUIE A B T A Co/Fe
YIF R H(x=2: 1.3 : 1 14 : 1)) Co,Fe-LDHs,
2R, HI 45 CoFe-LDHs %f FH 4% (MO ) 4
BRI Cr(VD R AR =W ae 1. ik 1 P,
Co,Fe-LDH HA fifm 0 LR, U KWt &
27.62 mg/g, It HAT U5 W [ 2% i T HoAth L 45149 LDHs,

LU PR AL Ui 2 46 7 R[] Ni/Fe 9 5 )
b (4:1,3:1, 7:3F1:1) ) NiFe-LDHs.,
25K, Ni/Fe ¥ sLLy 4 2 1 B, LDHs X}
MO Fil Cr( VD)W IR Beif o ZHAO Z50%5i 45 T
ANE Mg/Al B (221, 3: 1 fl4:1) 1Y
MgAIl-LDHs, Jf¥HEA A K IER 405 (WT)
b, AFAEERES T EAESEET As(V)H
Cr(V), ZE5FE0, Mg/Al MR EHL A 2 1 1 B,

W B R R B i . HUANG 285908 b6 L-PidR iz 5l
ANEW P, ARUT Ni**-Fe*"-LDH, HAE /K HAtb)
TR L RE R R & A NS AE R4S T NIt
Fe’*-LDH (& 2 fi/R ). 833 8% Ni-Fe-LDHs [
A5 R R SR TR R ey 2 BE A2 (RIHE AT B v L
Xt Cr(VD R W FfHPERE . Z5 %, Ni*'-Fe’-LDH %t
Cr( VD) d5e K W it K 35.86 mg/g , FHAR T Ni**-Fe*'-
LDH £/ T 150%.

21 CoyFe-LDH H bt 2% AR AL B4 A DS

Table 1 Specific surface area and pore characteristics of
CoxFe-LDHP®
Samples Ayerage pore  Pore vt})lume/ Surfacze area/
diameter/nm (cm’/g) (m“/g)
Co,Fe-LDH 3.16 0.070 168.82
Co;Fe-LDH 3.60 0.048 159.25
CosFe-LDH 8.40 0.047 108.84
g - %oa o 0°0§ 8 o Air T’ ,° o ~;:—; Cr(VD)
W - c e Pcen I\
Ni**-Fe?*-LDH Ni**-Fe**-LDH

K2 Ni-Fe-LDH Ml % K £ Bk Cr(VI)7R B E P
Fig. 2 Preparation of Ni-Fe-LDH and schematic diagram
of Cr(VI) removal™!

i LR, JZHPHE X LDHs MR r 52
M) EAREAE LR O E . (1) s 8 LDHs 2
W4 @ BB F9 R A e b, 2038 LDHs B9 Fb R iR
FFLAR KN, $2 55 LDHs X8 4@ B 10 W2 [ 1 1
(2) A% LDHs JZ2 M 48 P F A AN 2,
P LDHs R ff 2, H55S HirE &R
BFZ A A EAE A8 TR, AR
1= LDHs X} 5 4 J& B+ 1Y W B PEBE
3.2 EEAEFX LDHs KMt ESEE FIERERI RN

LDHs JZ[E & A K] s e 7, nl LFE
VAT HP 3 Ao J2 1] BR85S e i B A B g 0ot
¥4 R HE T AR IR . 2 EBHE A [F A LDHs,
2RI BHE T B Fh 2 B35 T LDHs 1P 3 738
RE N, ZM B T4 54 A LDHs J21], mifRar
BT 45 55 3¢ e . KHITOUS 20004 1% 7 K[ )2
[EI B (NO5. SOF Ml CI') Ay LDHs, HF5EA[H]
2 18] B 85 1% MgAI-LDHs £k o Cr(V) 520
LR, 2] FHES T NOsAY MgAI-LDHs {¥ 30 min
FIRE TP, BB E 71.91 mg/g, X ]
REZH T NO3 5 Z M Y 4@ Z (B 9 55 40 ELAE T,
SEE A NOsK LDHs HAA K2 B, FiR
BT %5 NO T B 28 . KIM 2610V & 7w Ff
ANl 28 BB T MgAl-LDHs, 858 T ANE) 2]
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PSSR IR ER Y 25 PRt . ARTEIL R Lk, 2R
BHES T4 Cl ) LDHs #4745 Langmuir 7R 6 AY | I
HHEWMZ R (60~70 mg/g) VLK FEBIBHEFH
CO3 Yy LDHs. TIPPLOOK Z:1“LR i — 44 FMb ¢
A 45 T NiFe-LDH, %4k J5 (4 BT 9K A7 8 4 7K
H e TR | SR COT B LB, FASHHFH
5 NiFe-Cl-LDH W57 ( NiFe-LDH-Con@Cl ) ( 411
K3 R ), HHHERRS ] T R T, 25 RN,
NiFe-LDH-Con@C1 X BEFREL | AL s IR EE A ik
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