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Preparation and Catalytic Application of Copper-containing
Hydrotalcite-like Compounds
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Abstract: CuFe-Hydrotalcite-like Compounds (CuFe-HTLes) were synthesized by coprecipitation with Cu(NOs),
6H,0, Fe (NOs); -9H,0, NaOH and Na,CO; solution. The titration curves for different Cu/Fe ratios of mixed salt
solution were discussed; the effects of some main factors on preparation of CuFe-HTLcs were studied such as pH
values, different ratios of Cu/Fe of mixed solution, temperature and time of hydrothermal treatment. The
characterization of samples was carried out by XRD, TG-DTA and FTIR. The synthesis of benzoin isopropyl ether
with benzaldehyde and propanol was performed to evaluate their catalytic activities of the material obtained in this
work. CuFe-HTLes (Cu/Fe=2) presented an excellent activity in the synthesis of benzoin isopropyl ether. The highest

conversion of benzaldehyde could reach 58%, while the selectivity of benzoin isopropyl ether was nearly 100%.

Key words: CuFe-HTLcs; preparation; catalysis; benzoin isopropyl ether

7K 1 (Hydrotalcite) J& B A 7K A7 (brucite) )2 4R
SSRIRITES TR L, T HAR)Z BB R TR R R G
PEFNJZ (8] 18 1 T g4t | i R & i AoAS [+]
4 8 B UG 257K 1 A Ak B W (Hydrotalcite-like
compounds , & FX HTLes)">, KEBFFEED] 4 M0
4 I8 B TR AR AE 0.065~0.080 nm 38 [F P, — & 5 A
AT =4 B AP FetTE B HTLes, MEZR
HA Cu®(r=0.069 nm)FlFh, T Cu®7E 52 HE L A7 1Y
JNTHI AR 25 48 v 22 KB R0% ™ 8 Cu> 5 = & 8 5
Wes H 39 .2007-07-23, B ki H 1 .2007-11-16,
NP5 [ SRR 42 (No.20001015) B B T H
SRR, E-mail : xxmsxty@sina.com; Tel ; 13603534554

TREATICDCTEMS | DUSe e U N IR S A5 R A
RETE BUZ ARG K Y 2K W A & 4, BB REJE R,
IR B W 2], A R e E PR 22, (5
K AT TR A — e AL | e R Ty
TR 32z 1R i L5 4 2K K3 A A A W iR
RGBT T A B A AL B LE R TR |
B UKL R/ 20 (9 R o A AR I B AT AR K
T8 7107 Ry it 0 5 B S K A A W R N
FARA WL E

SR B, 246 & T R BT 5 1) TEALBRAL A BRI 5 1 B BT TR



1

B A A5 L AR Bk T TSR A I W B T A A A P BT Y 33

A S N EEAE O — ARl b O
NG il B — 2 W B (1) AU A AR R
B 5 Bk AL T A R B ()
TERRTEZEAF T, R T I A st R 22 S A8 18] 8 3 7K A= B
YR FNEE, AU RO RS — L&
G, B R AR b B 0 A A AR AR AT I B B e LA
] 3 Y e L, SR A R 4R AR R B, IR Eh i
W8 B B, IXRE A Rl AN R )z
BT Tl A=, hie e e B 24k —FE
A H AT

AR SRV T Hi 2R 2K 18 0 A& Wy i i 25 i 7
X BRI R AT T B EE, ik A K
AEPIIE B, PR IR TR RS RN
Tt B2 1 A B L A S TR T SV (Scheme 1), 5 42 2 7K
A AL S P AL R B A 5D A Ak R I 5 O T B S
IO AR 2 A S N O ELR AR A S B A A T
W e Tl AE SEAE AL R (3 VBT R R £h)
oK Y B iy

?O|CH(CH])2
S—CH
2 T 4 ChcHCHyon Qrima, 7 SC +H,0
o i
/

Scheme 1

1 SEE#ES

1.1 CuFe £XKBAULEWEH &

AL P VE TP O £ T Bk ook A kG
Y, $%— % B 1.0 mol- L7 Cu(NO5),.0.5 mol-L™
Fe(NOy); IR &, FEA s 24+ T, UL 1.0 mL-
min™ ) EE T T NaOH F1 Na,COs I, E 5 pH
B, ot ek et 0.5 h A5 B DITE 5 BHRCE
FAEM ST, BEIEEARRRE T 174
B RK A4 3SR 5 g RV T 80 C R LT F
BEREF
1.2 CuFe ZKBRLAWHIRIE

XRD 4341 H A Rigaku 23w D/Max 2500 %4 X-
SYERATHHAL #4707, Cu #8 Ko 4R (WK A=
0.154 18 nm), fAAHAAZ FHE 40 kV, B
100 mA , FAH# 3 # 8°-min™!, FH Al [l 5°~85°, [N 4
THEGEHC R FTIR 20T H A B A 7= 1)
ST LT ARG % S BT AX FT-IR8400, I £l i ¥15 [l
400~4 500 cm™, TG-DTA 7M1 ;2R FH L ifg K 2% B~
ACER AT BRS B] KAFARS T A 7= i A T - 22 A B R A
AT ZRY-2P A EAUR B NE IR T E 700 °C

FHEHEE 20 °C-min™  BLEE 2T R H A8 5 427
1) LA-300 Z9OGHURRL BE 2 A A, TR 3B 6 Ik
-t R BT E] 3 min, BRVEIR EE 15~35 °C, AT
INT 85%(TCTR HE),

FEXT &5 i B F DU 5 . XA B ] 28 HTLes 7= 9
AT XRD Y AH 3 B, B 5 He v 19 (003) 5 1IE 41T S U
W 5 B e K 45 i R 100% , HB &1 T IR &
5 Z W8, DLk e H O X 45 & B (Relative
Crystallinity & #% R.C.)

1.3 CuFe /KB A& & Y #LEEERNHR

W2 Bl A — B 1 o 7E A G E TR
W1 BEFERS L, A —E s ORI IR N EE
CuFe-HTLes AL (FSETE 80 CF H N, L4
2 hy, [ BN IRLEE  H R R RN A B EORE 5 S
E HP C6890A/5973MSD < AH €8 3% Xf S i A& & i 17
IR, BT SR A5 FE OV-101(0.2 mmx0.25 pmx
50 m), HA M N,, HiE 1.0 mLomin™, MR N,
30 mL-min™'; R FFHE 50~210 °C,50 Ci5 &
5 min,210 CE# 8 5 min, FHEHEE 5 C-min™; 7=
260 °C, FID 270 °C,#iFE R 0.2 WL, 200 ek 1:100,

2 HR5WR

21 &REHBEIELES pH BT E
R ERE I T IR R BETIERE A
LA S 3 L | DA% N § I -6 Y A i
B UUVE , pH 1 AE 1k 5 472 52 ) 31 & 75 e 08 TP i 2 K
WAL EYZREH, R IE R — A 2K
KiAEY, LR R pH E K/NEE B CuFe-
HTLes B REER 2R | A IS E B ne/ng HEASTH BYTR

G PR ER U, D e th 4, 25 R 1,
14 4

12

10 A

pH values

0 +— T T T T T T — T T !
0 10 20 30 40 50 60 70 80 90 100 110 120
HNaOH+NayC03 / mmol
A: ne/ne=3, V: Fe(NOy);, B: no/ne=2,
@: Cu(NOs),, @: ng/np=1

1 S TRIHR A 5 8 A 8 A It 2

Fig.1 Titration curves of different mixed salt solutions
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1 AEEKEA HTLes X HER~TH# M
Table 1 Particle size of different CuFe-HTLcs

ne, / N Particle size / pm
1.0/1.0 80.52
2.0/1.0 85.69
3.0/1.0 89.31
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