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Abstract: Layered double hydroxides (LDHs) are anionic clays with specia 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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FasE kP9, f LDHs fE— IR FIBbs, Wi IRE
B FF, LDHs 2RIRZE LA F i BiBRIZ K
JRERIZ IR T . BB R ML . WbREs K, B
AR E & Jm A . MIREEART 200 °CHY, LDHs
SR —ERRE ERZ KRR, R E A
GERTA KA ek s s IRl 200~450 °CHY,
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HULE) LDHs A iy ik 24 LI . B35
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FZLH, (1) 52T LDHs 2o E 0y nl A8k,
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WAVE I S BA S F5I A JZ R, a2 R & 152
e, KUK ENETFEAFENESRE T
[ € 7 LDHs )2, SCBLE &8 B Lbk; (3)
FIH LDHs M 45 () 541042800, i X% LDHs i
BB F S 3575 LDO, LDO 7EE R FEhfigis
WE SR PR EZ0, SCE E AR & TR
ff; (4) 2T LDHs A& # T, X LDHs #17
DIRefb &M, W5 A5 H 48 &1 N i3 A 5
ZERA Sy, R LDHs X 54 @ B T 1 e F v
Hlt, LDHs 7F 4 & B /K 036 By i 2 A 58
K. LT FE1HE LDHs Ew&ERHE 7. 2
[ B 1 . HBobe ik 2 DL R Ty RE Ak o L o o 4 i
TFHERE I
3.1 EREETI LDHs K ELE B FIERERIZMm
— K UL, LDHs M2 L&A M & )mHE
T (M*) M= & EHE T (M*), LDHs F{&2
Merb 4B PR TR 288 . WY e EL AR 25 B3
Mol | O 4 T B T R BRPERE . YR BR AL R
AR FLAR LR B 4 7 A RSE K 3 AR, MRl
B, 78 LDHs (il &b, MR M3 1 4 i 1o
Ho CRP4: @ BH S T4 i i) bl ) ] 4%, 242
M 42 @ B & T Y i LU (B A 1~4 1F, LDHs /Y
o e AR R FLAR SR, o 4 S ) R R Ak SR
19, LING 2P I3yt se 4l T A lA ColFe
YIF R H(x=2: 1.3 : 1 f1 4 : 1)) CoFe-LDHs,
EREH], #1451 CoFe-LDHs X HIE4E (MO) Yy
BRI Cr(VI) A B = W ae 1. sk 1 P,
CosFe-LDH HA fifm 0 FFLAR KWt &
27.62 mg/g, It H A 1A W % v T HoAth L 51 9 LDHs,
LU 27 i s i i 46 17 AR NifFedy JFi iy
e (4:1,3:1, 7:3Ff11:1) ) NiFe-LDHs,
25K, NilFe i s1Ly 4 1 B, LDHs X}
MO 1 Cr(VI) AW MR it . ZHAO 8145 1
AE Mg/Al ¥pifgtrl (2:1, 3: 1 /1 4:1) 1Y
MgAI-LDHs, Ji¥HIF A KAER F 40 (WT)
b, TN RIERES T EA SR E T As(V)H
Cr(V), #5931, Mg/Al W&l 2 - 10,

g B2 PR e . HUANG 250905 58 L-3i0p g s |
ANBWH, BT NiZ-Fe?-LDH ., HAE /K FHAbY)
TR L RAVE T AN M e As , R8T Ni™-
Fe*-LDH (W& 2 firs ). aliid 48 Ni-Fe-LDHs fY
P25 R 8 7 H SR TR H ey 28 BE RN DR, DT 4 e L
Xt Cr(VI)AY W B fE . 45580, Ni**-Fe**-LDH %}
Cr(VI) 4 55 KW iy 35.86 mgl/g, %L T Ni%*-Fe?*-
LDH #£5 T 150%.
# 1 CoxFe-LDH [k 2 if BIFL B 4 i 150)

Table 1 Specific surface area and pore characteristics of
CoyFe-LDHP

Averagepore  Porevolume/  Surface area/

Samples

diameter/nm (cm®/g) (m%g)
Co,Fe-LDH 3.16 0.070 168.82
CozFe-LDH 3.60 0.048 159.25
CosFe-LDH 8.40 0.047 108.84

Kl 2 Ni-Fe-LDH il # & 2Bk Cr(VI)x i E )
Fig. 2 Preparation of Ni-Fe-LDH and schematic diagram
of Cr(VI) removal®

Zi Bk, EMPHE X LDHs WM RE A9 52
M FEEARBLAE LA rmr: (1) nldad JE4E LDHs 2
WEEHE YR E, 2 LDHs R
FFLAR /N, 2 LDHs X 4 )& 251 W [ 6k
(2) "J$E LDHs JZ2 R 4 J& BHE F s AN 2,
W5 LDHs R A L2, MRS BirE4S )R
B ZEA A EENN SR E T2, AR
175 LDHs X 5 42 & B 1 1 W B RE -
3.2 EEAEFX LDHs WM ES BB FIERERI 2

LDHs 28 & A K] s #e B+, nl LAFE
VA P gk 2 18] B A2 g A B g 1606
X T4 JmHE AR . JZE A LDHSs,
JZIR A TR FPSE R T LDHs BB 155 #ie
RE 10, ZMIHE T4 S A LDHs 2], Mk
BB 70 25 5 354 . KHITOUS %1004 1% 7 R R J2
[E] BB (NO3. SO3#1 ClI7) iy LDHs, W55 AIA
J2 18] BH B 1% MgAI-LDHs Z:B5 7K H Cr(VI) AR
g, JZM]FHES T NO3AY MgAI-LDHs {¥ 30 min
PIRE TR, BRI 71.91 mg/g. X T
fesE T NOSEMH 148 Z B 55 5 EH,
SHEEA NO3 LDHs HA KBY)Z M HE, & A
BT 55 NOgth AT 728 # . KIM ZE18%0H] 4 71 i fif
AEZ BB E 719 MgAI-LDHs, F1F5E T ANIE 2]
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RS X B TR AR 11 2 BRACR . ARG AR LR, 2
FHES 724 CITRY LDHs £ Langmuir S5 A58, Jf:
HHEW 2 (60~70 mg/g) kT2 BHE TN
CO3 ) LDHs, TIPPLOOK %5457 Fl— 54 fMb 2
AR T NiFe-LDH, %4k J5 (4 BT 9K A7 8 4 7K
rhk A TR RIS 2] COSHE IR, FRIGHRTH
7% NiFe-ClI™-LDH W57 ( NiFe-LDH-Con@Cl ) ( 41
E 3 i ), HUBTERE 2] T BH WAL T;, 25 F %M,
NiFe-LDH-Con@Cl R £k e FAfis £k it i kK
W B4 A 194.92, 176.15 Al 146.28 mg/g.

3 NiFe-LDH-Con@CI 1145 i K o i 7% 75 P 164
Fig. 3 Preparation and adsorption schematic diagram of
NiFe-L DH-Con@ClI'®"

3.3 MRIGGAIEXS LDHs IR M E & B & F I 8Er 2N
H1 T LDHs T BA fMEF 9 IC14800, LDHs

HE— RS N E&SIBRA G, AT fE—ES&UET
WA BN F KRR E5H . FIFH LDHs BYiciesy, mifa
RO LA 5 B IR E N B AR 3 Bk
WEHRAAR R T LDHs Ay He e m AL, 1 B T
LDHs &M 5, MM HE R T LDHs my Mz EHEfe
ZHANG 2SR Ui A W Mo/AL B R 1t L
{5 1 %9 MgAI-LDHs (LDH ), Jf-7E 500 °CF %}
HEA TR AL B AR A B be P ) ( CLDH ). #F58 T LDH
M CLDH *tsuwh Po(I)B WM, & LDH A
CLDH #fZR3 th R 4r B e 71, JF H CLDH mynk
BARSR B AT . Y UAN 2500805 5 JR ok kbl 45 T4
BJHIMgAI-LDH ( G-MgAI-LDH ) #kE &8 8,

JEXTH AT iR Agbe , T R BRAK W Y
Cr(VI)., 54l MgAI-LDH #1tt, G-MgAI-LDO Ay
M . HEEAL, R KWK AERAR
172.55 mg/g. PUZY RNAYA %1675 3 5 i 1 il 4%
T Mg/lFe it (2: 1, 3: 1 /4:1) W
MgFe-LDHs , X . i 17 48 5 b B J5 R 18 T
MgFe-LDO, 45 MgFe-LDHs il MgFe-LDO i F
W B K S W A JE B Cu( ). Co( 1) Fn
Cd(1l). Z5A3RMI, AR 48 i i L 4T LDHs
%) W B BB M 28/ 0N , T AT MgFe-LDHs, MgFe-
LDO X} 5 42 Ja 25 7 (1 W8 FFFRCSR B 47 L1 2518 Yk
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Fig. 5 Schematic diagram of adsorption mechanism of
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Fig. 6 Schematic representation of probable adsorption mechanism of calcined MgAIHTS for heavy metal ions (Cu?*, Zn?*,

Ni2+)[76]
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Fig. 7 Schematic diagram of MgAIl-LDHs nanosheets for
adsorption of pollutants!™
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