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Mg Modified NiGa Hydrotalcite-like Compounds

CHEN Chuan, XUE Xu-ming

(School of Chemical and Materials Engineering, Changzhou Vocational Institute of Engineering, Changzhou 213164,
Jiangsu, China )

Abstract: A series of Mg modified NiGa hydrotalcite-like compounds (Ni;Mg,Ga-LDHs, x=0, 1 and 2)
were prepared by coprecipitation method. The structure, composition and the amount of surface basic site of
the samples were characterized by XRD, SEM, FTIR, ICP and Hammet indicators method. The performances of
these catalysts in the selective oxidation of alcohol to aldehyde was investigated. The results indicated that
introduction of Mg could not only efficiently improve the surface basicity of the catalysts but also enhance
their catalytic activity in the selective oxidation of alcohol. Under the selected conditions (benzyl alcohol 1
mmol, mesitylene 5 mL, Ni;Mg,Ga-LDH 0.5 g, reaction temperature 120 °C, O, 10 mL/min, reaction time
4 h), the conversion of benzyl alcohol and the selectivity of benzaldehyde reached above 99%. The catalytic
system could tolerate various substrates. The catalytic activity and selectivity of catalyst Ni,Mg,Ga-LDH
did not decrease significantly after being reused 4 times, indicating this catalyst had high stability.
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Fig. 1 XRD patterns of Ni,Mg,Ga-LDHs (x=0, 1 and 2) samples
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Fig. 2 SEM image of Ni,Mg,Ga-LDH sample
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Fig. 3 FTIR spectra of Ni;Mg,Ga-LDHs (x=0, 1 and 2) samples
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Table 1  Analytic results of ICP and the amount of basic sites
of the samples with different Mg contents
e n(Ni) : n(Mg) : n(Ga) H{v ;g;(::nfo?gk
Ni,Ga-LDH 21:0:1 0.20
Ni,MgGa-LDH 23:1.0:1 0.22
Ni,Mg,Ga-LDH 231191 0.26

m=E 1 FrR, ICP MERY n(Ni) : n(Mg) : n(Ga)
SECBHEEAM S, ULIHEI S B AR pH iE
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1M LDH R 5 25 A0 577 (g i AL B, 3 $Aa0h 25 1
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Table 2  Effect of solvent on the reaction

75 pasil RH AR % R R B %
1 HXR 86.6 >99
2 14- 45N <5 >99
3 N,N-ZHSE 28.3 >99
4 FHEER 33.5 >99
5 ORIk 74.1 >99
6 H=HIR 89.8 >99
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A RFEZN, BRI EER R RN, LT
WA F 3 S 7 402 R 1) 2R Al o BT 45 R s
SRRV R (A = H R ) AR 128 F B R 46
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Fig. 4 Effect of temperature on the reaction
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Table 3  Catalytic activity of different catalysts

fiEALF AR B % KPR FEE/%  TON
ZEH 0 — —
Ni,Ga-LDH 91.6 >99 0.30
Ni,MgGa-LDH 94.5 >99 0.42
Ni,Mg,Ga-LDH >99 >99 0.51
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Fig. 5 Recycled ability of Ni,Mg,Ga-LDH
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Table 4 Catalytic oxidation of varied alcohols under Ni,Mg,Ga-

LDH
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