B2sBE 12 M T L 1k 2% & (i
2009 4£ 12 A CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.25 No.12
2220~2224

g\\%\%\/-'/\/‘/-\%\‘;)

HIF 52 o 4 §

Cramamamamend

SRR B AR RIER EELERE

e e BRERA P N % K
(KRR IRFAFLIFE, KA 030024)

x fa

KB MBI A fiEfl RATRE 4B A TR
FES XS, 0614.61°1; 0614.121; 0643.3 XRRFRIRAD ;A XEHS : 1001-4861(2009)12-2220-05
Synthesis and Catalytic Application of Copper Chromic-Hydrotalcite-Like Compounds

CHENG Shu-Yan XIE Xian-Mei* LIAO Jia-You YAN Kai AN Xia WU Xu
(College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024)

Abstract: The CuCr-Hydrotalcite-like Compounds were synthesized by co-precipitation method. The samples
were characterized by XRD, FTIR and N,-adsorption/desorption measurements. The catalytic performance of the
material synthesized was evaluated for the synthesis of benzion methyl ether with benzaldehyde and methanol.
The result show that well crystallized hydrotalcites are obtained when ng/nc. molar ratio is 2.0 and final value of
pH is 4.3+£0.2. The crystal shape is remained the same while crystallinity, surface area, pore structure and activity
vary with the molar ratio of Cu to Cr. The catalytic activity is the best when the molar ratio of Cu to Cr is 2.0 at 50 C
andreaction time is 90 min. The highest conversion of benzaldehyde could reach 89.56% ,while the selectivity of
benzoin methyl ether is nearly 100%.
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Fig.1 XRD patterns for HTLcs with ng/n, ratio of

1.0 (a), 2.0 (b) and 3.0 (c), respectively
2.0,

F 1 AR R A e E L A CuCr-HTLes /9
XRD i b i 20, R 1 ATEUR H BEE no/ne
1724k, (003) &b T JZ B A 6] |, 24 ng/ne=2.0 I, 2
BUER K, 7 ne/ne=3.0 iF, W FZEHR L Cu 2,
Jahn-Teller ZL N 1Y 58 | S BUZ ML M ALY | J2 MR
75 , SRR /N I, CuCr-HTLes PR AR A4 7 {1

R1 AEYRHWEEL R CuCr-HTLcs B RS
Table 1 Cell parameters of HTLcs with different ng/n ratios

nm
ne, / ne a c d(003)
1.0/1.0 3.0252 25.8642 8.6214
2.0/1.0 3.0808 26.694 6 8.8982
3.0/1.0 3.0596 26.5350 8.8845




2222 Jd Hl fk

A 525 %

nedne EEA 2.0,
2.2 FTIR &#f

Kl 2 A ne/ne LA FTIR 35 &, B & 2 7T L
F i ,3450 em™ KbV 280K A E L OH- 4
PRGN | T8 5% 2K A 2 R X 0K S co
AT FEE AR A, DR R Bl O B T S A K Y
OH W WP 20K ; 7E 1380 em B I T CO2 1
4 s i W | BE A Curiet 138 in W A 14
A ER ) U Cu? gl A S il R R e
TPAR I 25 5 S 4 B HE AT 0 O R TE CH it Y
JEREH, I IE B9 ne/ne TEHZ ARESHD A REEL
R AE 600~900 em™ H I AN TE 0 | I 2 E

myaad

1 | " | 1 1 " | 1 " |
4500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber / cm™!

K2 AIE no/ne BCE T FTIR 35 #
Fig.2 FTIR spectra for HTLes with different ne/ne.
ratios of 1.0 (a), 2.0 (b) and 3.0 (c)
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Table 2 BET specific surface area and pore structure of CuCr-HTLcs

ne ! ne Sper / (m*-g™) d / nm V,/ (mL-g™
1.0/1.0 26 18.81 0.073
2.0/1.0 17 20.82 0.054
3.0/1.0 6 28.22 0.003

Note: Spr: Specific Surface area; d: Average pore diameter; V,: Pore volume
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Fig.3  Pore-size distribution for HTLecs with ne/ne
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Fig.4 Pore-size distribution for HTLcs with ne/ng
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Table 3 Activity and selectivity for the synthesis of benzoin methyl ether at 50 °C on CuCr-HTLcs

No Molar ratio of Cu* / Cr** Conversion of Benzaldehyde / % Selectivity for Benzoin methyl ether / %
1 1:1 84.89 96.6
2 2:1 89.56 100
3 3:1 67.99 97.9
A P 7k .
3 % it SR XM

7 pH=4.3+0.2 \na/ne=2.0 B 2RI TUIE A %
B CuCr-HTLes fmAH B — 455 BE T L no/ne HEBIZEAL
N EATEE SR e ST T O e Ty A e )
RALREGT AT A —E W, 4 ne/ne=2.0 I, CuCr-
HTLes HA & B 0 LR R/ I FLAR 00 A0 | 7E
B B H kA T B B R G AR P R R
fL33E 89.56% , % B4 H ik i BEE R F 100%
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