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Surface Characterization of Copper-Aluminum-Magnesium
Hydrotalcites Investigated by Inverse Gas Chromatography

Fu, Xiaowel Ni, Zheming* Liu, Jiao
(College of Chemical Engineering and Material Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract Cu,Mg;-.Al-LDHs have been synthesized by coprecipitation, then characterized by FTIR and
inverse gas chromatography (IGC). Surface characterization of CuMgALl hydrotalcites has been investigated,
link up with outcome of computer simulation. With increasing amounts of Cu®”, surface free energy and the
dispersive component of the surface energy increase, then the chemical stability of the system become
worse, this may attribute to Jahn-Teller distortion of Cu*" which affect stability of brucite-like layers, to a

large extent; the alkalescence of hydrotalcites decrease originally, then increase with increasing amounts of

2+
Cu .
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Figure 1 FTIR spectra for CuMg;—,Al-LDHs (x=0~3)
(a) Mg;Al-LDHs; (b) Mg,CuAl-LDHs; (¢) MgCu,Al-LDHs; (d) CusAl-LDHs
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Table 1 FTIR data of CuMg;-,Al-LDHs (x=0~~3)
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Mg;Al-LDHs 3451 1629 1382 441
Mg,CuAl-LDHs 3451 1635 1384 439
MgCu,Al-LDHs 3448 1635 1386 441

Cu;Al-LDHs 3442 1635 1384 461
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Figure 2 Plot of R7InVy values versus carbon number at dif-

ferent temperature for Cu,Mg;-,Al-LDHs (x=0~~3) to determine
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Table2 —AG’values of CuMg;—Al-LDHs (x=0~~3) at 403 K
—AG"/(kJsmol ")
Mg;Al-LDHs Mg,CuAl-LDHs MgCu,Al-LDHs CuzAl-LDHs
Begi 34.81 35.79 37.66 38.59
(& 32.29 33.68 34.90 35.02
B 31.19 32.13 33.30 34.23
Fhi 30.03 30.83 32.08 32.28
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AW e R ST VE A B CuMg;— AI-LDHs (x
=0~3), A FTIR X IGC ¥xF JUR KIS A7 AT R AL,
ENGH Ny B Cu® TR, MR K
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AL S5 A 8, wTRE T Cut AR BT
Jahn-Teller WEAZAR A Hb 52 M AR RS2 P, 305 47K
AR R MR G, BiE Cu® BUR Mg g,
P P TR A A B A K I A SR THD Y R ) 1 e 5 ik
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#3 CuMg; Al-LDHs (x=0~3)IHifit (4415 ,p

Table3 7% values of Cu;Mg;—,Al-LDHs (x=0~3)
Mg;Al-LDHs Mg,CuAl-LDHs MgCu,Al-LDHs CuzAl-LDHs
P /(mJem™?) 45.29 47.24 51.53 56.23
#4 CuMg; ,Al-LDHs (x=0~3)F H W1 B b
Table4 —AG®™ values of CuMg;-,Al-LDHs (x=0~3)
—AG®/(kJemol ")
Mg;Al-LDHs Mg,CuAl-LDHs MgCu,Al-LDHs Cu;Al-LDHs
CH,Cl, 5.39 2.26 5.14 5.17
CHCl; 3.33 —2.35 3.22 3.45
CCl, 1.81 —0.8 1.79 1.93
Ce¢Hg 2.74 2.34 2.11 2.10
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