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Advancesin environmental pollutantsremoval by biochar-base
bimetallic hydroxide composites
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Abstract: The biochar-based layered double hydroxides (BC/LDHs) composites, prepared from
loading LDHs, a class of inorganic functional materials with layered structure, onto biochar (BC),
combine the advantages of biochar and LDHs and show great potential in removing environmental
pollutants. The research progress in BC/LDHs composites for environmental pollutant removal was
comprehensively discussed in this review. The preparation methods of BC/LDHs composites, including
co-precipitation, co-pyrolysis and hydrothermal synthesis, were introduced. The regulation strategies
for BC/LDHs composites, such as heterogeneous atom doping, chemical impregnation and fugitive
magnetization enhancement, were then discussed in detail. The removal performance of BC/LDHs
composites for dyes, heavy metals, nutrient salts and antibiotics was further summarized, with the key
mechanisms analyzed. Finally, the limitations of BC/LDHs composites in environmental applications
were pointed out, including the removal efficiency of specific pollutants, the adaptability under
complex environmental conditions as well as the long-term stability of the material, and the
corresponding solution strategies were proposed.
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JZIRAS B S A ALY (LDHs ) &—2 BA 2R
SER I TCHLTIRER R, R I HL A 1) & B S A Ak
JE AR N2 )77 G e o B9 BH B F Sk A F Al i
45K (1i15 LDHs 7EMfEfL . FL Ak 25 MR BT LR 47 45 Sk
JEE B BRI N W T o AR BT YR B T
LDHs A 38 i3 )2 ] B & 7 1 T se ek, A kot 5 B
BRG Y YANG 2P AT 4 R sk AR,
BRRRILIG , 7E Mg . AUTRIBE R 3L A 2 [ J5 A 44
K2 $ 4 T Mg/AI-LDHs, I8 L W% i v fig
gERR P, £ 298 K HIXFER R U IR 2 1Y) fc K B
AR 25.107 mg/g. Wi WA IL IR R A T
Mg/Al/Fe-LDHs , & i H X6k 28l () e K W o o 3k
17.41 mg/g,

JER A4 B R E B E e i i, T
Bz AR, v RE S i 2 2 (R) 4548 50 I RN 1A R &5
B fg ] -0 Sy fige ik — ) AL, ] {fi FH AR 4 9% ( BC )
PERZRAR . BC DHH I 35 A FLEBRERE | 4 iy b 3w
B, 5 000 E RE DL L A W B RE T, BlA
S Je—Fh AR B B AR K LDHs 13k %] BC L
TE 1A A ) e 32 S22 R0 4 T A 41k ) ( BC/LDHs )
A MERHE R T 0 B 1 B 4R AT X
g GBS 4 T BC Ml LDHs ML, Al A %z
XS P R W R SR, ZHANG %O # A BC
Jlsok, HALUIRE R H % T BC/MgAL-LDHs # £},
BRI R B RERISE N, R 1 h 5 XTEERR R
1B R Bt 755 K 410 mg/g. HOANG Z!"RH
ZnCly, AICly B #2305 H HE i A% §il 14 BC/ZnAl-
LDHs, &3 H R IESE R, #5817 X IR R
W B, S R W B 45 4 R 41.98 mg/g, 5 IRAEHA
R, X DUPRZ A4 & W BE ST, TR B2 T
YK 33.97 mg/g, R4 BC/LDHs #BHE BRI
15 Yy B EOR R Ty, S N AMUT A G R
M, H H A= BC/LDHs M BHESR IR TG Y4 FBR 4
W RGNS

AR ETEA 43 BC/LDHs M RHK) 5 B F 5% 3 2
W & R SRR ik . RN b
BC/LDHs 7E 5815 Ye ¥ 2 Bk b i 1 FH AR, #R 13
LBRI5 Y SORPE-PLE], JFX BC/LDHs #4
L TE A SR R BT 15 Yl 458 i) 450 3 1 vk AE R FH 1T BE
P

1 BC/LDHs E&#HIBHI&HXE
1.1 HimiEE

HyiiEk B BC 5 2 e BER4G, #iEH
T pH B FRERME ST, BRI TRk
% BC/LDHs #1%F (& 1a), 7EfI4 g, pH Y

PRI DO R A A R . LT HP—
BC N A% Mg/Al #hiaW iR &39%5), 76 pH Ry
10 (Y 60FF i LT s kil 4 T BC/MgAI-LDHs,
AR B SR B o X2 BT, BCER
AKX 5025 LDHs A EHEAEH, 840 T %44k % %
IR B 24 . XUE 250304 BC 208 i A S Ak i
SALERIR A VA0, FH NaOH ¥ RR Y 1R A1)
() pH A 10, I Ef 1246 T8, #l74+ BC/MgFe-LDHs
MRE, AR REX fiF R £h B AR B e T, Bk
W B 25 by 24.8 mg/g. KONG 254 ] i i w45
T BC/AlFe-LDHs #1#}, JfHIT£ER HoS, X H,S
() 225 %353 80%., ZUBAIR 255 150 i v i
#11) BC/LDHs #EHEA RAF I M, TG S
IR T AR B T (EBT) 1 LR
TRET 1%,
1.2 HIHRMEE

LR BC 5 2 Fh & i b im iR &
JEBET, 7 N B T A%, 193] BC/LDHs #4
([ 1b), BIAN ZEU8E 500 °CTF i o 4
T BC/MgFe-LDHs #18}, WEMCRTScgn R, &0k
X Wl Y B PE DR L R BN RSO R KR B A
379.4 mg/g, HUDCOVA 407 Rk B fi = ) 45 10
BC/MgFe-LDHs #+ £ %F Zn(11)H1 As(V ) B IFr)E
B, ZBRRAIE 60%H 70%, 1EHl & e,
I P AR Y OGP 2, R ) A TR Y
i B4 L X5 Y 1 2B %% LEE 45" 48 $5 5 BC
RA, VEW T 748 =0 v AR TR] A T B R 7 7 4
i, A5 T AR IR B BC/MgAL-LDHs #
R AN [ Aot T o] 6 1 R 3R 1 PR B B L R
HRe A AALBR R, SRR 500 °C. Mg
AL WBR R 2 0 1 B, 458 BC/MgAl-
LDHs A BB R £ 19 22 BR 0T 35 97.6% . 14 kHlL
BA RAFIEAE, TR 5 X BEm iR &
BRFABRREAE 80% 2547 o
1.3 K¥MERE

KA RISk BC M HE—E B EE T
K, MA&BEREROMHIGEBEPHR G, SRR
EEEET, IR TNG T/, ZE Tk
Y. TH:. BFEE, 15%) BC/LDHs #K (& 1c).
GHOLAMI % V5% 3, F K #4432 il 45 1
BC/CuFe-LDHs #4 6} i 3k 63 W8 bk 44 119 25 Bk %6 7T 3K
97.6%. At —L 4K A LT & BC/LDHs
FREHG Qe r LR PERE, XU P00 TR RS AT BC
by JEARRE A K A Bl 4 T BC/MnFe-LDHs 44
BE, R HAVEBAAT R, SR FH HL 57 Xof DU 3 2
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AT RBRACI, X PO PR 2 e B v A5 R BR AR
EBRFEATIR 94.2%, X &, LDHs [ B 148K 4E
MEHET BC MHFHE, ANWi= A4 [ hEEA
A HEE, TR R LR,

BC/LDHs M ¥Rl £ J7 i 5 540 DL RORE 5 G
YIS CR g 1 R . iR 1 AT RLE H, Tl

WeEE: YRS REREW
Ve, THR. BT
)

/
AR IR A
X Jmih

i

HEYIRIR AW Y B RERIR A

‘ﬁ—
BB

# 1) BC/LDHs #FRHERAT KA1 L BRACR , {H 3 Fif
il #5 I7 I A — RE 0 SRy PR o b T0 5 0k 4 il X
Ky ERIE G & R A D KRR, R T R
BHPERE ; AKPVE BUET AN 48, 27 A 4L
USRI, AR AR, BRI BT A R
P BRRLAR FA 7 ROR, PR ISR #0715

U8, VEs. TH
 —

IYES. EH

——)

. TH

a—HRPIHERE s b—HIR L c— K IVE IE
1 BC/LDHs BHH il £ J5 i
Fig. 1 Preparation method of BC/LDHs materials

%1 BC/LDHs ¥RHR 6 K S350

Table 1 Preparation and parameters of BC/LDHs materials
il &S5 ZBRTERE s
3 A 5 E

il # T7 k BC/LDHs BC 5l EJm R BEC  pH @fﬁ;ﬁ@t ;;ﬁ g R
eyivErk BC/MgAl-LDHs  HEERF  AI(NO;); 1 Mg(NO3), 105 10 3:1 KH,PO, 80 [12]
ILVIE R BC/CuFe-LDHs U4 Cu(NO;), Fil Fe(NO;); 60 9.5 2:1 EBT 4k} 80 [15]
ek f ik BC/MgAI-LDHs ~ Ffi% Mg(NOs), fil AI(NO;);  300~700 10 2:1  NaH,PO,H, O  97.6 (18]
LA 1 BC/MgFe-LDHs £ KF5#F  Mg(OH), fl FeCl, 300~600 10 2:1 W 99.7 [16]
KA L BC/CuFe-LDHs — Cu(NOs), Fll Fe(NO;); 90 — 2:1 S ALK 97.6 [19]
KA REE  BC/MnFe-LDHs — EXKFEFF MnCl, Fl FeCls 80 — 3:1 UEZS 94.2 [20]

“—7 ARERSCHOR G B . TR

2 BC/LDHs E & ERERE

21 REREFEH

SRR B4 ETE BC Ml LDHs 5l A& . #ii .
MAEET, " A 24T+ BC/LDHs & & AR #E4L
% PRI IR BT S Y M bR RE . LU FPUH A
KRR BC, JFH T £BR Cr(M). 4558 %8, A
FEF 5 AR IS BC R LA RIE AL,
4G BC ML, 5l AR BC & m AURLEFLIAFR

SRR T 131 A1 141 4%, SEEFLAERE K 1.05 £,
AR T A Cr(VDBY 2Bk, ZBRFEN 85.67%;
RS LDHs R B4, T LDHs #ynf
SAPERN)Z ] 854 P B TRy il s ek . ZHU #”‘”ﬁ
CuMgFe-LDHs 84445 , 1] 4 %03 5 A4 b X 2851 =
M LBRPERE, KPBRFRE N 88.9%,
22 HEEER

LA TR AR ST BC ik, sessk
T 4B RE R RS TG, PRI e AR5 Je i 2=
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BRYERE . ZENG 5P ISR BUE 1 BC KBk Cr(VI),
SR LI, BHE BC MALBRE R, Rmfy
i (1265.56 m*/g, AIELE BC HERFN 25325
m?/g ), ¥ 75 LDHs Mzl mF A Cr(VIAY LBk
= REFER 99.76%, LIANG Z52M4 NaOH %5
) BC 5 LDHs 454, k¥l BC RIEHHILSTRILZ,
L5 LDHs M5 AIE T 3 2 Wit s, 3858 7 #k
XU 2 bRTERE, ZPRFT K 97.9%.
2.3 WEEEL

kR4 B4k 28 7E BC/LDHs 5| AREVEY) BT LA
BRI REYE , 2E T AR A W B L TR
MFaEER, YOU &8P ok BC A JEURE, HIFEUT
JEEH 4 T BC/CuFeNi-LDHs, I T X Bikib 2
MIERBR, SRR, ZARHEA R0 W g
Mo 0] [P IO e 1, X B v B A 25
BRR K 93.1%, it 10 GG, 2BR% H R
KT 6.5%. CUI ZPTHPIAL s imhkfile 7o nE
BRI FesO4 W1 45 BC/MgAI-LDHs #1#{ FBC/MgAl-
LDHs ), JFHT LbrbiiREh. 45938, FBC/MgAl-
LDHs X BiRRER 19 foe M B 75 5tk 252.88 mg/g, £t
5 W RE-f# GRS, FBC/MgAI-LDHs H4RE% B2
LRI B 2R 25.71 mg/g, EBRFENL 51.43%, 1]
(G =r B A B R TRk K- IR A L (L]
Fe;04/CoFeCu-LDHs, HAE 20 min J& o] 58 2 LR W) 1A
ik B R 50 mg/L W% P, A RIS M i
R, EFARmAb BRI i mEE A, &5t 10
KGN, Fe;04/CoFeCu-LDHs F4 R [H1 1 #%>91%,
Xt B FH ) 2 BRFAT R EEAE 98.95% ., WANG 201
FEFEBC R JFRL, HZK A i il % T BC/MgFe-LDHs
MR, PR IS AR R B RS SR, 4R T
IR RBRACR, JBR#N 545.35 mg/g.
24 HaAEAAK

B Bk 7540, @it LDHs 7 2 PP i
Bl 2 PPV i 45 5 48 3% BC/LDHs AR HERE
7 2 E\%5 T BC/LDHs #BHPEREIRE J7 ik o (31T
B, MR IEEA —E N RRE, FE
THBRP R A EoR s, HIEB 2
A RETH I A AR S5 R 2 B BB 2R B I, fhiR
15 ] e T BO AR R R R, LR
AT IG5 BC/LDHs PRI AS E P A m] i A1) ]
P, (AEAE B —E M E et AR, XL
BT BEXT AR £5 A M e S AR T 3 A
FIEm, B, 7% BC/LDHs M 8K PERE 32,
I AR AR PR REFE B . 15 Y G A B R T
T PRS2 07 A & 52 A ORI L BR P RE

%% 2 BC/LDHs # 8P BE R 2

Table 2 Performance modulation of BC/LDHs materials

=N IES

W HEE
REEF AETF il 25.6 104.3 [34]
Bk % 47.04  197.8
AT WHE  — 97.17  [35]
fhezRm AR WWHZE 2566 1477.67  [36]
IR AR i 51.02 2653 [37]
] 2291 3207
WEML=% R 14.5 54.14  [38]
LDH #fZ 2 &N 4% — 47.62  [39]
O ¥ %,

3 BC/LDHs E MBI EBRIFETEY

K A5 Y HER B IR, XK AR £ 45
IR T R AR, TR e 24
PERE ZebE, ME R R ARR i, Wik, A
A6 52 3215 Y A K RN R — 00 S50 Bk ik
31 FRRER

TEARL YL RL L K 47 AR, BC/LDHs M EHC 4
B I 5E Y ANTHONY SAMY 454004 MgAl-LDHs
B EBRKM P Ym (RSSB) [, 5%
RSSB/MgAI-LDHs # s}, S H GG PEE 5 A R 47
PR RE T, BRIt 45 125.88 mg/g, i T
JFiE BC AW 255 (58.69 mg/g ), LI ZHILIAZHE
BC gk, SRHZKIA ML HI % T BC/NiCr-LDHs
MRL, %54 LDHs #1 BC A, BC/NiCr-LDHs
ARk X F A A 2 BRAIOR W R R, 60 min P X
BB B BRI IK 100%., AR J7 459 BC/LDHs
MR YR LR A —E 2257, FHLUREH
JREZE KSR (Urea ), fHE pH Ui (CC-H), #
AR (U-H) #1464 BC/NiCoCr-LDHs A 1 i
ANFY F R AR I 54, BT R w51k
112.8272. 11.4561 Fl 33.6076 m*/g, ‘SEAEMz R4
X AR I R B A e R R 25 e, R
pH FLITTE kil 5 A9 CC-H AR FE A8 (41 i ) e
o, ORI 2S5l 390 mg/g, Urea. U-H il #5461kl
(1) e R B 25 3t 53 904 355 i1 278 mg/g.

% 3 J AN [A) 7 125 45 19 BC/LDHs AR Sk Y
FBRBCRAE LS . 3 3 FTLIE H, BC/LDHs
ARk X Gk i) 2 BRAIL A AT E W L BT b2
B, B S r-n RIS, BOPESE B R R ekt
HA B89 £ B 80UR . MUNONDE 28 K B i
41 4% T BC/NiFe-LDHs, & PLECIHE 5 ARG L 2 1T
R, FWAERT RS 8 S M ERer, e
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TXRHEPELT 120 (R BRHRCR , B M B 251 118.2
mg/g. ZUBAIR ZEWILLFe bR 5Ok, L DITE Ik
il % T BC/CuFe-LDHs # ¥}, HHAFEEFHF M E

AEMI( C—O ,«OH . HI*NO; ), it 1 5% BC/CuFe-LDH
AREXT B B A e R SR T B i R B 2
(806.4 mg/g ), MWL TJilh BC (476.19 mg/g ).

%3 BC/LDHs R Gkt 25 R
Table 3 Removal of dyes by BC/LDHs materials

SN TR s
BC3E¥i LDHs ik AR AR 1 5L /(mg/g) FBRHLH ;#ﬁ
Kotk s
)8 Mg/Al  FyiiEs: MEE M BC LR MIARRAR, MR M P 436.28  727.04 e ug [43]
B, HAB/NYFLAELS
WAJE  Mg/Al e BeEE I BC HRTAREAL, H/C, O/C ot W H:AE 22 21.8  FrepL g bt [44]
RO R EALRBUR S, SRARMERBK g 1.6 23.6
3R, O—H F1 C—C N, AL
KE N Mg—Al—O Fl Mg—O 4t
i CwAl  HPiiEs: HAB/NYILEGHAE R ILEEF  Procion Red 20.886 175.439 WBH ., b2 M [45]
lU=s Ni/Fe  JLyijesk tHM KM RmBMILAR, AFEEM Gk 120 2349 1034 B, Rkt [46]
TP
W Zw/Al PR HER LR AR, A RE A W R 25 56.09 eI, m-x fEHT [47]

{iENa

32 EEEWMER

BC/LDHs #4181 AT A 2% 2 B £ 5 Fok 4k b i) &
&R, GAO ZEPULL T KAEFF BC MR, HIFLUT
TEHEH 45 T BC/ZnAl-LDHs #18l, 554 BC ML,
BC/ZnAl-LDHs M BT 3 5 W3R THE REHT, & 17X
AR RFRE 77, B KGR 25 16.7 mg/g, A RUBH IE
THIER ., YIN ZBA7 BC A ECRE, 3R
fif 145 7 BC/MgAL-LDHs MBF, %R i) G 4k 2
Bt pg gl gy, e BC Xl AT 19 25 B R
(16.33%F1 3.42% ) 43l =i 55.9%F1 40.6%, iX &
PR, MR R RE AT AT SR kAR AL DT
WA, FEMER T A SEESREE P ITBEN
AR

BC/LDHs AL AT A 2L L bR AR IR B E 48 .
SU %3 MgAI-LDHs i # /e3¢ BC b, #il#4 T
BC/MgAIl-LDHs #BF, 28X 7K 44 A ) 45 A4 1
WeRHRE 11 (294.0 F1 38.6 mg/g) =T BC (13.3 Al
11.4 mg/g) Ml MgAl-LDHs ( 126.0 il 22.7 mg/g ).
T il & BC/LDHs BRI, A5 [R) 4% 14 il £ o A4 k%o B
LB RCR AR KIS . LYU P985 TR
[i] LDHs 71 2% 1 BC LA M A [l # it i B2 1 &5 19
BC/LDHs # BLX i Fl47 25 B e T s . 25 31 %
B, 7¢ LDHs 5®iPE BC RN 2 : 1. PRiE
&R 800 °C &M T il & By A4 R, H X i R4 114 e
KW 75 1 & LDHs 5#EME BC a1 2,
PARIRE N 400 °CHl& MBI 2 f50L 1, X2 H

T, BEn e R SR PRI E RN T BC K
FEHBURE e A i, S A MO TR AL X A R 4
4 25 BRAE 77 o MRS I 2505 e B AR [ B 4k 0 T A
2 I 4509 BC/MgFe-LDHs B4 E X6 4% 145 i %
BRE S, SR EM, MESHY R EZ N 3 :
1, HEBIREE R 500 °CHY, Fril £ 09 £ R 45 A
BRI B 7 E iR B R s, A oA 183.69 T 149.72
mg/g. B T ARl #8525 140, BC 2 &5 52
i) A4 A6k Xof ¥ e 0 ) 2 BRACR . AR R, LAY
7 R AR 45 1 BC/LDHs 4R} % it #1167 14 22 55 i
TR F LLI5 IR e MK G BC oA 2% 44K FIr il & 19
BC/LDHs #1454,

4 2257 BC/LDHs A RERT K A4 8 4 Ja i) 2
BRECRFALE . 3 4 \TRAE 1, BC/LDHs £k
HEJE N LRI 25 5 R, BAR R EUIRE |
FRELR G B T30l . RIELKA M r-r SEALPAE
FH (4n& 2 fr7R ). BC/LDHs M4k B A iy 2ok
SEHIPNAE EEMZMAE T, XA RN 5K
WP E SR B T AR, T ESEN L
B AN 20T, sk, BC/LDHs Fokh2 TH ELA R0k 14
HELRT , BB A e W R AT A S R A 1 A S S TR 2t
4 )E; [WAF, BC/LDHs MBHL AL 7-n
MEERAEERESES BT XL,
BC/LDHs #1818 & A 4 & 1 F G il 48 A
k¥, WTSESEE TSNS Y, JHEd
UUBEAE LB E 4IRS,
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Table 4 Removal of heavy metals by BC/LDHs materials
EE S LS N SN Ead
, s Z¥
#4)7%  BCKIR  LDHs ZEELEI ki Bl ik vk /(mg/g) LBRHLH :
- SCHR
Bme/L) et mote)s
FLyivEis BFerde  Zn/Al HATEEEEN ARG Ni(Il) — 106.95  LIZJZW M3, Fm [56]
10~250 HEVEH
EAITRY7S il ¥ e Mg/Al  fgkE thRm AU K, RmEA UV 87 96 PiZ 20t b3, Fm [57]
MocE G R ILEE 1.8, 5F 10 2 2 R e PR AR R A=
W EUE e ®e
WvEE: FORFERF Mg/Al REAHEBIMN Mg, ALSURCIR, Cd(II)s50  38.05 9834  FWESIEM. #hmg [58]
FREBUAR, REA LW ppcryso 3919 9359 SIEH
HHhE
FLyivEis s Ni/Al  C, P, Ni fll Al JLEEEANH Cr(V) 2215 2715 WG] R AT [59]
B s oA, RERE K 10250
ILPIE R 5 Zn/Al H 8 g 3R 0 BUE 7RSS Po() 32.02 109.40 e 5| Fn 5 F miE A [60]
H, LRERE RN K 100 Al fb2E s
LA 5 e Mg/Fe  FimtlhE, &AHKEMMEE Cd(l) 50 97.67 157.50 @ ¥yiivE . EFaxci. [61]
i, [ Mg fl Fe TREIFHE pp(1) 50 166.17  188.06 & 4 H Ak 4 & F 4 Jd
FeOH & % H e 1 R K3 hn L i
KA 2% Fe/Mn  fomg ik i 7E BC #mm, H Sb(ll) 77.39 183.49  BFacie . MR BHE T [62]
HRi4£<50 nm, 7F BC BYHCIRFL 10 1) % T8 2% & 0 F I N
Bt A AR A A R AR fEHZ
KA RIE ISR Mn/Al - Zeifis o5 5 Rk a5 Cu(Il) 10.14 74.07 [F] AR . ALy [63]
100 IE. BlEracH
KAWL 5k Mg/Al - R Rk, BA RRE5H, Po(Il) 12.000 62441  FEdLicEME B IEN  [64]
REEPNiE- Y| 100

¥l 2 BC/LDHs # B} X 4/ 1 22 BRAL

Fig. 2 Removal mechanism of heavy metal by BC/LDHs
materials

33 EFBMER

HTii, BC/LDHs MR8 12 T 2Bk ik rh
A B WANG 25105 B, il MgAL-LDHs
M YSE SR AR A Y ( AMB ) X NO3 o I Fff 25 4
JEARMNE BC 1Y 7.43 15, i KI5 50 156.84 mg/g.
WAN 2175 5, MgAl-LDHs Fll MgFe-LDHs gk %)
Y1 BC AIA R MK A B R L, BC/MgFe-LDHs

B B 0 e KR 25 54 7.58 mg/g, BC/MgAl-
LDHs #4440 114 f5c A W Ff 25 8202 13.11 mg/g.

BC/LDHs A48 AT B[R] B 2 B 7K {4 i 1 45
R LE . L1 28R B0, 24 Mg Al Al i L
31 B, FHALUTEE LT £ BC/MgAI-LDHs Xf
WERRER RIS RRER M KBR300 47.5%F1 27.7%,
KT BC MEERAES) (7.0%F 10.7% ). FfH
BC/LDHs M kX35 55 £ 0 W B 5 AT pH &5 BEAH DG 1 o
YANG ZE1) FRFEAT BC M URl, PR
% BC/NiFe-LDHs 1 BC/MgAl-LDHs #1%F, 4 pH
M 3 Hfm#E] 5 i}, BC/NiFe-LDHs 1 BC/MgAl-LDHs
R AR R 1Y 5B W BT, 24 pH #EmE] 9
BF, KRR B WAL

& 3 /R T BC/MgAl-LDHs XJflfREh (a) H
BEERER (b)) MLBRHLEIOCOT, 3 i ARG o B 1Y
MgAI-LDHs ZARE5# 51 A3 BC R, AU 1
AR e R T AU FLIARR, iR FE T MR R
&R AR E REA; HLAN, MgAI-LDHs 7= A i
AHHAEH1$15 BC/MgAl-LDHs 45 i HLfar, M
B T BB T B RE . X EF I R
W R @A R R BC ANMUEF T RIEE
AEH, WK T HhRmA, I HREWIER, A
RO T X E SRR R BRACR .
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Inner spherical Outer spherical | a b
urface complexes surface complexesi - ............... HPO?/H,PO; (Physical adsorption)
SOE : °pvm
o i — _'m HPO? /H,PO; (Electrostatic attraction)
ETzEng IN o) ¢ W o g
70 iR e
) ¢ ¢ HPOY ° p (Bidentate mononuclear)
Metal-bonded bridges it Electrostatic attraction L ? o M n/ \rj
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