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WE  AURBRSARERIRAE, LR E s A, SRR AR, B | 28
— % FI AR At 4248 A A LA AU XRD, BET, SEM #0 FT-IR % F Bxtfifuplmpg | AFE

WM AT T RAE. SRR, AR AR AR T ER B, BHAE ggﬁgﬁ
RATHE G H B, AR BN, AR CEAAD, B e, B, |

DXt Al 2K R VO R B R R A 0 BRAT RN, F R T LA B L R

1 55

KT AT B R A G2 B JZ R G AL
FRAE L 7R L, H i LT MgeAly(OH) -
CO; -4H,0, 1EFAUISHA 2 MM, & oK A
R TR A B A B P K A KN AT DA D T A
WA, i ERIL R & R EX AT T K&
WEA R I, & K A X 2 OB TE M
ATE T, T 28 3o 6 Joe BT 45 TR G R A T T ) R AR v
REHERHTKEALT R T I8 4t 4R
e, RSN H &R S, Abello 5P
X Mg-AI/LDO 7K & 26 A B Foxt /K& B S 46
AP RE I SE AT T T, 4REH, KW
FHK G R 7K A B B v b 3 T AR A B 22 Bl vk
B, TKA JE TS 1 e A2 R AL IR T K OH, & J5
PRI G I 5 PR A0 G SN A AR B A A T

Aldol J & — A B b b e 1) B S v,
8L T3 72 B A o- S 1R I B E — 8 SRR R e
BRI E T, BSRE SR AR B, TE

JB-FR B BB AW TR B B AR
Bk, Db — B2 & A FE . BRI Tk
W, FAET BRI EE RS IE A VF Z BB Aldol X
RT3 DR R N AT 2 RS e G, BE RN
AR 5 . 33 b ] B 95 B2 JE A M0 R Bz I 3 6 1)
AR R TN . ST, AMIEEH T
PR ARYE, R T — RIS AR
P Wl XL ) e R A7) I 350 4 TR X T e A 771 110
IR R AR 1 T S ADL I 44 A 771 0 R FH 4T3k, = SEZHIE
T2 ok [ 0 — S L S N 3 3R Y B Ty e A A4 77
BT B A E PR, R A O mT D[R] B R Ak PR 2P B
A R Li & T B R A K R
HAEL, R LK R BRI B & A
O, PLEER I A AN 52 I BRI D) et AL ),
Deacetalization-Knoevenagel 5 25 [ W3R H T =ik
WS Y. Ordonez 251P1%) MgAI/LDO i1k
Aldol J N HRIR Bt O ke VR FHEAT 1 #R 1), kiR
KW, BRI E T Aldol [ M IEAT, BRIEAL(RZE =4
KRN pe A, BRPEA 2 E A B /EH. Hadnadev-
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Kostic 25" 5 MgFe & & ML T L& B &
I, HIX Mg/Fe=3:7 1L, Mg/Fe=7:3 H T HAHE L
BB T AL, BR AR AT EL A7) B3, P TR R 0 00R 8 4
PO TT O, BRI M 0 i £ B DL C 5 9 UG Ak
TR AR by [7 A0 S 87 A 7 K R M.

AR, AATEEXT Aldol N Wit TF R T 2 Fhir
TR T O Ty A AR AL 770 U171 S o 8 Ak 7R A7 A8 A 4%
ot Hil% TR RSN, AT TR A A
0 b AR HE . 3 Al 2 i A 3 I R A A R A
A FUAE o 1l A 45 v DA B A A 7700 358 e o ek IR e, it ok
I B30 (1) DG BEEAE T £ 6 0@ M B AR A B, 28K A M
BEHE BRI 55 15 B 1 A kL, B A B0 i #vEe e
SR T, 1E AR BRI T R AL 1 244, B
AR A AR AR A A 751 ) 1) 2% A . SRR A M RLE I
JZ T8 B S 7 T A e M 502 R N S A, IR H N
R VAT I 51N B3 T AR 0 28 R & 1E. A ORI R
B K& F B, 1 F B e e o v 7, 1 ek
KA R G NBREAL, 13 3 — Fh 3B 15 FH X3 e
1), BADIRE BOARMRER . AL 7S 1 e R A
T2 AR X TR -5 %o i 2 2 FR R 1) Alldoll e b7 B A R
U (AL SR

2 I

2.1 AT R

1% nMg):n(AD=3:1 I n(urea):n(NO3;)=1:1 fJLL
B, 7 AFREL— € i & 1] Mg(NO3), -9H,0. AI(NO;);
9H,O MR, BoH— & W KIS, W FL T ¥
WK HZE R, 7E 180°C 46 4F F [ 6 h!"*. K #
FIH ARAREEEE, A E. XE K%K
2, YT 100°C R 24 h, BFES IS 159 28R
/KW £ (LDH). LDH B T 5 #JH 500°C K55 8 h, 15
PR E A EMYI(LDO). EHFRE—ERE LDO 5
(NH,),S,0s, 7 HTiE & L8 7K, ERSRT %
T s AT UBR A9 3 P A 3 U R KA I i — B ).
KGR RS, PR 588 5 B, T B [
AR A5 3 3 B B AR 3 2 7K 9 4k & 40(S,04° /LDH).
¥ S,04”/LDH T 550°C 542 8 h, Hilf5Hifie ot e
REEFA(S/LDO). ¥Hl#31) S/ILDO 43 # T — &
JRER LB FKY, BEKAEFERE, W54

1,71 (S/LDH).

2.2 EALFIHRAE

{4 [} Bruker 23 7] (35 [H) D8 ADVANCE %4 X 5 £k
T AL (XRDYT BT il B i 3 AT RAE, R 40 KV,
FHR 100 mA, FHHEVEH 26 = 5°~80°. Quantachrome
A F](FE[E) Chembet-3000 74 I A 52 4 5 EE
R, BN Ny, RAEFTFES T 150°C B2 T4
FAALFE 4 h. Elementar 23 &) (f£E) vario micro & T
F TGI8 5 5 AR 42 J& oG 3R & Shimadzu 24 A
(HZ%) ICPE-9000 7T 2 43 H A3l & FF ity 1) <2 J& Jo 3
. it B R B P AR 9 2T AR S (FT-TR) 5 M i 2T 4p
Y61 (Py-IR)K ] Thermo Nicolet 24 & (3 [H) NEXUS
R fe AU B 20 A8 SO, WK S A
KBr JE F, #%04000~400 c ™. BXZ) 20 mg £ i & 1
B R, AR B TESaMb, BSEKNT
TT 150 CTALEE 2 h, AHE =R, REFRSBRHOL
WE 2SI PH 30 min. 150°CHIEL =S 2 h, FRER Y
WP PRI IR I, A E0 2R E I, A AT At B i W B
W BE SRV SUAE Hitachi 2 &) (H A) S-4800 #!4H
i RAEE FIHR. SR Hammett 677703725000 &
THE AR TG A R B, 2 R R VR Y U Rl o B =
Bt Hammett $6 75716 R E BB ByBK. 2,4- 1
FER AN 4-5-2-TH B8 i, A EBCHIN 0.5 wi%dRR
FIFF BV, SRR AR T 150°C F 2128 T ke
H o4 h DURE Bm TR R, A 0.02 mol L™ 1)
% IR T 7K PR I Y0 7 T A 7k 2

2.3 fEALPERE PR

DA fif 56 2 F RS 5 AR . Aldol [ BiAE RS I
N AT BEHEAT VR, K 1.1 g Xl 3 % I
0.05 g AL 10 mL ERVEA IO 50 mL [5G,
E I 60°C [ 30 min, HUFES:HT. #£ 5 # F Exformma
EX1600 = 20 AH (s A (GE D 7 #r, (i HE8 Arcus
EP-C18 (5 pum, 4.6 mmx250 mm, ), #IE&ME: %
AT ARG K A=254 nm; AR 25°C; B H R
IR /K =55:45, viv); HiiE 0.8 mL min™'; #EFf
& 20 pL. HEAFER AR IETAA—E B 1N
X B 2R S TR (1 R BT R, A A R
K=y, e B NG~
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(l.) OH O o
. )OJ\ Catalyst -H,O X
Heating
O2N O,N O;N

A: 4-hydroxy-4-(4-nitrophenyl)-2-butanone

B GRS i S AR 1 Aldol &M 75 25K

3 GREWR
3.1 AL FAL

3.1 LRI S TSR

TEALFRE ) XRD %2 WA 2, &by
PL(003), (006), (009), (015), (018), (110)FI(113) 7 7K
A S TR e RS — R SRR,
AT ORA IR K A ZIREE 1. % S/LDH 1545
LDH #EZExT bR B, 1T & R AR AT 5 U B 2 58 T e 3%,
oh S RBEWACT 5, RS R AR A
G A T PRG0N R VA K A R R R

(003)
(008)  (0og)
(015) (018) (110) (113)

| (®)

A - "
s

.é (5)

- “4)

Vind

()

oo - )

20 (%)

B2 ¥ XRDiEE. (1) LDO; (2) LDH; (3) 0% S/LDH; (4)
0.13% S/LDH; (5) 0.23% S/LDH; (6) 0.34% S/LDH; (7)
0.38% S/LDH; (8) 0.45% S/LDH

B: p-nitrobenzylideneacetone

FINUBER I £ 08 B P& T 7KW A UL, 388 K RE il L 3R
HAE SRS, & 3 5 LDH 5 0.23% S/LDH ] SEM
K. B 3(a)nT & LDH 23R LLERA I AR AR YN
¥, BIBYBR NN 1.5 pm, BRI S A6
AR, G55 RN RE B e 47 2%, IX 5 XRD RALLE R
—3. 1M S/LDH [FRURREE B LA 22, RN S
FEANTE, ABAE B 3(b)H Ak IH AT DL 0 %2 30 22 80 A
RIBURL, F I — RPN FE o, KA Bk 452
5 IR PR A, SRS AR, TR AS FolR
VSR DA T R T B R IR /N BORE, - B8 S5 R IR /N R 7
IK G FAE T 5 AN B U] f K L, 3 RS URE K
INBFEANTE. ACK A EDS X} 0.23% S/LDH {467
FE SR ETFAT G ER AT (B 4). 78407 (1) 2 TR )
F| Al Mg, C, 0, S by s, RHBIE SRR )
B I N B T AT R T

3.1.2 FT-IR &R

5(a)’y LDH 5 S/LDH [] FT-IR %, (3)~(7) 5
LR TE 3482, 1651 F1 1373 cm ™! AR A R AE I, 3 A
U 435 R B AR R AR B . HLO 1S il HR 20 04 1L
CO M FRAFLH IR BN . 765 F1 667 cm™ 2 WE4r 5l
C-O TH 4N M FOTH P 25 #h PR SRR AEE. T LDH 10
Y& FA X S/LDH B 1] BT S . 559 Al 448 cm™ S /K
AR BH B 5 AR T 2 TR PR R B R e, T
H R I AR SRS R R AR TR IS I, X 5 XRD 1%
GE ARV, BIVRR AR B bk 3o R K A s ) R i
AN, KA G ORAE TE L. 3)~(T)FE S Y FT-IR 1% &
FIYE 1120 em™ KbWLEZ B SR g, Li Z2IE0T

B 3 LDH (a)5 0.23% S/LDH (b)#: i ) SEM &
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a0 §
3004 Mg

»

o

Q

> 2001

(%]

c

8

E Al
100{¢

LS

B4 0.23% S/LDH ) X 5t £k it 1K

o 1125~1090 em™ B3 H B A 40 AR i UG U1 45 1
S=0 X HIAEX BRIP4 IRSN, FIFHAE SO 5 s
SRR T LA AL S, A 1120 em™
A IR ST A SOLZIRT S=0 B AN Bk A 4 415 B e
SO 57K A7 F A (1 45 T R N BB RS A2 T 3
S=0 5 (1) 5 RS A 4 & TR 1 b1 1 1 S8R - i
BT INGE T 485 T Lewis MM B 5b) 0
0% S/LDH~0.45% S/LDH 6 /¥ ity (14 Ji A7 H i W B 41
HMEHE, S/LDH 7E 1450 F1 1540 em™ B S 30 A IR i
JEHT NILE 2 AITE Lewis BRERTEA 5 Bronsted FR (]
108 LR B BR)ER VAL B BT 2L, 1 0% S/LDH {7
1450 cm ' A7 B HIL T Lewis BE M Fff&. Morterra 25!
W R, R i ZrO, 1, S=0 L4 i iy ey
T ESMHE S MIERERNEEE 28R IR
A, R L BRI YERL, 85 L R TR 1 A5 A% 2 W B

KT, BRI TR L ERRR VAL b B = A2
THAEH, FPAE B BRI ML, A SCTR 2 Wik,
S=0 T = 17 A5 2 AHE R TH 48 R
T R RS R LR ER A, 2 11 7K 43+ W B
1E L BRIR YA, TR B BREZ A7, T 0% S/LDH F¥ fi
RS2 LR A, 3B AR B e fE AL 77 1) LR
FR 1t A 9 LRSS, HMER MK 7> T2 B ERBR A
Rtk BfR C eI AR, 5K A R R T KR
iR, RAREN B RS L BRRMEAL

TLR ST 5 B A 5

# 1 NLDH 5 S/LDH It & T 45 R, W LE
i, S/LDH ¥ S 7o 3 & = b B R B FH 21 2 T g
it e, HUEE, BT KER RS R T RES AR,
S/LDH #H%} LDH e & &% TR, ZocRtpE
ERL A LB, ICP JLR O 45 R BoR
LDH SRt 5 HR I T R B E, RIRRES
HOK I AN, T S/LDH HIAEER ELIE A 3K,
W — R ot R B KT A SRR A S, i
REEAR LI K, RS LDH MR K. d
HEAL 22 T R SR AT, oot K A R B R K
B A TR b 2R T AR FL AR R, B K b 2R T R
150 2 (RIS TEAL 15 LA 55, S5 T AL A1
HEATETE. (HFEE SRR & M BT, PR LR
AR SFLARTS A T B, 7768 5 2 6 iR 254 Fh FH
FEMEALTIFLIE, i AR o 10 bb 2R T AR A FLAR B
T&. 5K, Hammett 870 €45 0 BoR, 18
e R EAL R H N 7.2~15.0, MEALFBREAL
K [ P T TR T O, A R O

3.1.3

7) (@)
1651/ 1120
6) 3482 13765 667

I i A
A — N

1
1640 675

3460 1370680 559,45
T T

(b)

(7)

Tl

6) N

) N
4)

1A

(3) A
2)

1540 >

1450

T T T T T
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm-1)

T T T T T T T
500 4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

E'5 LDH LK S/LDH & # FT-IR (a)X5 Pyridine-IR (b)i . (1) LDH; (2) 0% S/LDH; (3) 0.13% S/LDH; (4) 0.23% S/LDH;

(5) 0.34% S/LDH; (6) 0.38% S/LDH; (7) 0.45% S/LDH
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R TIPS TR TR Y

Aggr Vi Am \%] Alkali number Mass fraction (%) ICP
Catalyst (m2 g’l) (cm3 g’l) (m2 g’l) (cm3 g’l) (mmol g’l) N C H S m(Mg):

2)im(Al)

LDH 77 0.13 29 0.15 0.32 0.43 2.54 3.05 0.00 3.26

0% S/LDH 297 0.85 373 0.83 2.63 0.00 1.52 4.38 0.00 3.37

0.13% S/LDH 279 0.78 350 0.78 2.21 0.01 1.47 4.12 0.13 3.53

0.23% S/LDH 265 0.74 346 0.75 1.87 0.00 1.55 4.12 0.24 3.47

0.34% S/LDH 258 0.69 343 0.71 1.20 0.00 1.61 4.13 0.34 3.66

0.38% S/LDH 244 0.62 337 0.66 0.83 0.01 1.58 4.09 0.38 3.63

0.45% S/LDH 228 0.58 315 0.59 0.55 0.00 1.53 4.07 0.45 3.58

a) Aggr: BET VEHCE TR Vi BFLE (p/pe=0.99); Ay: BIH v LL R TH A Viy: BIH 4L AR

. LIRRAESE SRR W], B fe ok i REX AL (0 45
Ha) 5 R A o 8 7 A T L I 41 SRR 45 R
AL, TR AR OV R AR KT A MR TR TR
MRS L A T HGRM B RRIR LA S L BRI 1L
fr. T Hammett $57R 7145 RZ 7R, B AL £ 2D,
RWIR BRI (1 52 i #E — € R B (0 A4 T
SO, T RE S R IR kS 36T 08 73 Bl P R R K 3 R .

3.1.4 AL E A

K 6(a)y LDH ) TG-DSC . 155~240°C ;4 LDH
FIEE— RS B B, XN DSC b f 25 — W A0
(225.5°C), LEE N 23.6%, X T EZZA H,0 54
TR H,O (I BRI, 240~590°C N5 — 7 Rk &
M, X DSC % kg (568°C), REEN
31%, %K EWER MK A FKBA R ER S Z 0
TRIR AR B T R #orfie. B 6(b)>N 0.23% S/LDH [
TG-DSC . 30~215°C 4 0.23% S/LDH %5 — 4 ik 2k
HETEL, ARDSC F R R AIE(210.5°C), KEE
N 18%. 5 LDH HL# & B, 0.23% S/LDH £ S {E 55—
BB B BbrR K, ERKR /NS, 1 LDH
FERZ R K. 1 T S, 280t — R B e

100 4 (a) LDH

90

80 -

Decalescence

70

Weight loss (%)

60 -

50 4

40

400 600 800

Temperature (°C)

200

B 6 LDH (a)55 0.23% S/LDH (b) ¥ & &40 #7 [
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AR, EALFIGE A KN EE J1 52 B M. 215~590°C N
B R EY B, XN T DSC b A R A
(384.3°C), KREEN 23%. 5 W & 1 FT R,
U 0.23% S/LDH [ #4ta e i A W LDH. B XRD
AR AT %N, S/LDH 5 LDH AH L &5 & A5 BT S b, 2
3R LDH B 4245 K, 4 a4 8 S8y 2 5 m iR
B, PR, LDH BEAA 5 s i #vkeoe tE.

32 fEfbIaEE 52

RS 3 BT i 35 2 FRY S 5 D R 1) Aldol S B AR
Bf, 8T AT AL PERE (SR 2). S/LDH R LK
B E 9T LDH 5 0% S/LDH, % BB oo i A2 xt
TEALFIME AL BB HE R 2. BE% S/LDH FER R & &
MI3E N, MEARCR I S, U A RIA ] 0.23%Hf
CLREIA B UT AL R, 2 AL RO B W T 46 R
Fé. IX AT BESE BT Aldol 4 & e M. 32 ZEAERR H 0 34T,
it b AR AR HEVE 2. Hammett 8787145 5 BoR, i
AR BRR A A7 50 3 T il 2>, AT T A A 7 A A R
PRSI Zeidan S PTVE I FC AR AR R XU AEAL 1)
SBA-15 HEALRARIET, & H (44 77 R TH] 0 R A A7 A0 i
PE A B 17 B 375 40 79 B T 144 e o (R0 0 b, P55 % A

100 - (b) 0.23% S/LDH

90 -+

80 4

DSC (mW)
Decalescence

70 4 384.3°C

Weight loss (%)

60

50 4

40

400 600 800

Temperature (°C)
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B R AT R R N L. 5 R [F B, Climent
2 BVLE BF 0 XU T it Tl IR 0 A BRI 5 2 P S 4
PSR T HEACHLEE, AT, R A TS A R
BERIRILAE C=0 ML, BN T BREERR A T IE
f, A R T 50T 3 . PE B FIT R 1 1 s B £ T 1
R, A RCERZ .

ZEA IR 2 Bl RIMLEE, HEW A SCR] A8 A S B HL
HL(FE 7): B ERIR 1A 55 0o A 36 2 FR RS P B3 U 7 R
AVER, i C=0 MR T =M O i Fimfe, ik
PRI E T IE R RE s, SRHAE IR, KA R
FETERIE S B ER R M AL i )35 A0 A B 43 126 )
B H () A0, T 30T AU i i % PR RS 1) B 3 B 8
PINES N, (EIX L, B R R P B A 21 184 580 5 FR R
FIIAE L SR 2 By (R0 Bk  57 355 Ak P9 TR T2 o 445 1
E R ER. MK\ ARMMIEERELZES
Aldol [ 1 I, F b R sl iy [70 8 b s B2 3t 47, g fef
I 0.23% S/LDH 4k F PR R B A kv ok s B
FHAE TR S, 2 E AR T AL, IER
Rrle /K A BRI AR, 6 FAE S 048 4 R0 AT R AL
REZER (KR 3), MAFIMEAEEAELT 5 KEER
B AL N B, GRS SR L R AT BEIA 2] 96.7%,
R IR B E 92.9%. TN, AL A BT i
A 5 g

F2 o iR R Y

(0]
H
Hj‘gkcH3
H
- @
w Activation O |O
)OJ\ Base site '\j)H C\)\ |_1
g -0
. =S O~
CH [ 0=} V\/°TH <
HsC 3 Q oo Aciasie 0N
S/LDH

B 7 S/LDH #4671 AT e 1 s i AT 3

4 g

AT F S R o e R, e pikiRe . R
PR 7 — RS (e Sk B s K T A AL 77, JFXS
RO T BEHEAL AT T — RIIRALNKX. XRD.
TLER T E TG-DSC 45 R &or, AT RA JFK T
ARG, I BB LB, K B R A
SelF. (EAEAL RN IARRE VERS AT F B, X AT e (AL
SEELE T BEA R, EHEALFIR) Pyridine-IR L5 £

Total conversion of

Entry Catalyst Selectivity of product A (%) Selectivity of product B (%) p-nitrobenzaldehyde (%)
1 LDH 100.0 0.0 35
2 0% S/LDH 98.3 1.7 35.1
3 0.13% S/LDH 96.3 3.7 65.7
4 0.23% S/LDH 922 7.8 974
5 0.34% S/LDH 94.7 5.3 92.3
6 0.38% S/LDH 97.3 2.7 91.9
7 0.45% S/LDH 96.5 3.5 40.2

a) Ik AL 0.05 ¢ RMIRFZ 60°C; SBIITIE] 3 h

# 3 0.23% S/LDH 1k 7 74 {3 g

Total conversion of

Entry Regeneration times Selectivity of product A (%) Selectivity of product B (%) p-nitrobenzaldehyde (%)
1 1 91.6 9.4 97.6
2 2 94.2 5.8 96.8
3 3 93.3 6.7 97.2
4 4 94.8 5.2 96.5
5 5 92.9 7.9 96.7

a) N &M AT 0.05 g5 MR E 60°C; [ BT [E] 3 h
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TR BIRY LIRIRVESL, RGP ES RS AR, SR HES%, RNEE 60T, &
K A R PR B2 3 9. Hammett 575 7KK BT, BZIF(A] 3 b, 6 Al 508 HI R e A0 300X 51 97 .4 %, BE =™
BE & A B & R 2, AL FIBMEN S H 1B PR 94.7%. AR 5 IRFAE S, AL
WL, PEACTIB B Wk S. FEMEAL T R RO BE R B R R B, 0T R HR R A Ak AT RE A 2
5 Aldol )R i, 0.23% S/LDH #£ & RIMHMAE  96.7%, B =Mk #1E 92.9%.

it ATERRERE R R IR TR (2009CB72470 1) 40T 7 B AUR 3 FH A T A2 9 8 51 H (PAPD) ¥t B,

%3k

1

10

11
12

13

14

15

16

17

18
19

20

21

200

0k —F RO

Wang Q, O’Hare D. Recent advances in the synthesis and application of layered double hydroxide (LDH) nanosheets. Chem Rev, 2012, 112:
4124-4155

Zazoua H, Saadi A, Bachari K, Halliche D, Rabia C. Synthesis and characterization of Mg-M (M: Al, Fe, Cr) layered double hydroxides and
their application in the hydrogenation of benzaldehyde. Res Chem Intermed, 2014, 40: 931-946

Basahel SN, Al-Thabaiti SA, Narasimharao K, Ahmed NS, Mokhtar M. Nanostructured Mg-Al hydrotalcite as catalyst for fine chemical
synthesis. J Nanosci Nanotechnol, 2014, 14: 1931-1946

Jimenez-Sanchidrian C, Ruiz JR. Tin-containing hydrotalcite-like compounds as catalysts for the Meerwein-Ponndorf-Verley reaction. Appl
Catal A, 2014, 469: 367-372

Abello S, Medina F, Tichit D, Perez-Ramirez J, Groen JC, Sueiras JE, Salagre P, Cesteros Y. Aldol condensations over reconstructed
Mg—Al hydrotalcites: structure-activity relationships related to the rehydration method. Chem Eur J, 2005, 11: 728-739

Liu B, Wu SJ, Yu XF, Guan JQ, Kan QB. Optimizing the matching between the acid and the base of cooperative catalysis to inhibit
dehydration in the aldol condensation. J Colloid Interf Sci, 2011, 362: 625-628

Jiang L, Yu HW. Enzymatic promiscuity: Escherichia coli BioH esterase-catalysed aldol reaction and knoevenagel reaction. Chem Res Chin
Univ, 2014, 30: 289-292

Machajewski TD, Wong CH. The catalytic asymmetric aldol reaction. Angew Chem Int Ed, 2000, 39: 1352-1374

Yu CG, He J. Synergic catalytic effects in confined spaces. Chem Commun, 2012, 48: 4933-4940

Motokura K, Tada M, Iwasawa Y. Layered materials with coexisting acidic and basic sites for catalytic one-pot reaction sequences. J Am
Chem Soc, 2009, 131: 7944-7945

Bezen MCI, Breitkopf C, Lercher JA. On the acid-base properties of Zn-Mg-Al mixed oxides. Appl Catal A, 2011, 399: 93-99

Li P, Yu Y, Huang PP, Liu H, Cao CY, Song WG. Core-shell structured MgAl-LDO @ AI-MS hexagonal nanocomposite: an all inorganic
acid-base bifunctional nanoreactor for one-pot cascade reactions. J Mater Chem, 2014, 2: 339-344

Ordonez S, Diaz E, Leon M, Faba L. Hydrotalcite-derived mixed oxides as catalysts for different C—C bond formation reactions from
bioorganic materials. Catal Today, 2011, 167: 71-76

Hadnadev-Kostic MS, Vulic TJ, Marinkovic-Neducin RP, Nikolic AD, Jovic B. Mg-Fe-mixed oxides derived from layered double
hydroxides: a study of the surface properties. J Serb Chem Soc, 2011, 76: 1661-1671

Chen HH, Wang YN, Wang QL, Li JH, Yang SQ, Zhu ZR. Bifunctional organic polymeric catalysts with a tunable acid-base distance and
framework flexibility. Sci Rep, 2014, 4: 6475

Li MM, Xu X, Gong YT, Wei ZZ, Hou ZY, Li HR, Wang Y. Ultrafinely dispersed Pd nanoparticles on a CN@MgO hybrid as a bifunctional
catalyst for upgrading bioderived compounds. Green Chem, 2014, 16: 4371-4377

Oliverio M, Costanzo P, Macario A, De Luca G, Nardi M, Procopio A. An erbium-based bifunctional heterogeneous catalyst: a cooperative
route towards C—C bond formation. Molecules, 2014, 19: 10218-10229

Ogawa M, Kaiho H. Homogeneous precipitation of uniform hydrotalcite particles. Langmuir, 2002, 18: 4240-4242

Di Cosimo JI, Diez VK, Xu M, Iglesia E, Apesteguia CR. Structure and surface and catalytic properties of Mg-Al basic oxides. J Catal,
1998, 178: 499-510

BEE, e, BAER, XIEZ, Tol%, RiBL, BAER, KEE, FRKR. RRIEE KL RERKEA. THLR, 2003,
19: 485-490

Miyata S. Anion-exchange properties of hydrotalcite-like compounds. Clay Clay Miner, 1983, 31: 305-311



hERE: (¥ 20154 F45% H2 W

22

24

25

26
27

28

Okamoto K, Iyi N, Sasaki T. Factors affecting the crystal size of the MgAI-LDH (layered double hydroxide) prepared by using
ammonia-releasing reagents. Appl Clay Sci, 2007, 37: 23-31

Li WS, Shen ZQ, Zhang YF. Activity and mechanism of rare earth solid superacid for initiating ring-opening polymerization of
chloromethyl thiirane. Eur Polym J, 2001, 37: 1185-1190

Xu HH, Guo DS, Jiang QZ, Ma ZF, Li WJ, Wang Z. Catalytic performance of sulfated silica MCM-41 for cyclization of pseudoionone to
ionones. Chinese J Catal, 2006, 27: 1080-1086

Morterra C, Cerrato G, Emanuel C, Emannuel C, Bolis V. On the surface-acidity of some sulfate-doped ZrO, catalysts. J Catal, 1993, 142:
349-367

O’Hagan D. Pyrrole, pyrrolidine, pyridine, piperidine and tropane alkaloids. Nat Prod Rep, 2000, 17: 435-446

Zeidan RK, Hwang SJ, Davis ME. Multifunctional heterogeneous catalysts: SBA-15-containing primary amines and sulfonic acids. Angew
Chem Int Ed, 2006, 45: 6332-6335

Climent MJ, Corma A, Fornes V, Guil-Lopez R, lborra S. Aldol condensations on solid catalysts: a cooperative effect between weak acid
and base sites. Adv Synth Catal, 2002, 344: 1090-1096

Preparation of sulphur-modified Mg-Al hydrotalcite and catalytic
performance to the Aldol condensation reaction

Xi Hu, Jinhua Liang, Feng Zhang, Junge Wang, Xiaoqian Ren’

College of Chemistry and Chemical Engineering, Nanjing Tech University, Nanjing 210009, China
*Corresponding author (email: xqren @njtech.edu.cn)

Abstract: A series of sulphur-modified hydrotalcites catalysts was prepared by the way of calcination method, dipping
method and reconstructed method. Catalysts were characterized by XRD, BET, SEM and IR technology. The results of
characterization indicated that catalysts still remained layer structure. At the same time, acid sites and base sites were

observed on it. The strength and content of acid sites of the catalyst increased, while the content of base sites decreased
obviously with the increase of sulfur loading. The Aldol condensation of p-nitrobenzaldehyde and acetone was selected
as probe reaction to investigate the catalytic performance of catalysts.

Keywords: hydrotalcite, ammonium persulfate, acid-base bifunctional, Aldol condensation
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