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Abstract−− A new organic-inorganic hybrid ma-
terial was obtained by the intercalation of L-(-)-malic 
acids into Magnesium Aluminum layered double hy-
droxides (LDHs). The intercalation was performed 
by reprecipitation and coprecipitation method, re-
spectively, from which high crystallized su-
pramolecular chrial materials were obtained and L-
(-)-malic acid was orientated perpendicularly be-
tween layers without carbonate ions. The structure 
of supramolecular chrial materials was character-
ized using XRD, FT-IR and DSC-TG, EA, ICP, and 
the supramoleclar structural model of the compound 
was given. 
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I. INTRODUCTION 
Hydrotalcite-like compounds, also known as anionic 
clays or layered double hydroxides (LDHs), have been 
investigated mainly because of their potential industrial 
uses such as catalysts, electrodes, ion exchangers, opti-
cal hosts and antacids (Cavani et al.,1991; Qiu and Vil-
lemure 1997). Among layered compounds, LDHs and 
organo-LDHs represent one of the most technologically 
promising materials because of their relative ease of 
preparation (Boclair et al., 2001). The LDHs also can be 
described as layered compounds of brucite-like structure 
(Mg(OH)2), with positively charged layers due to a par-
tial substitution of divalent M2+ metals by trivalent M3+ 

metals. Between the layers there are counter anions to 
balance the electrical charge and coordinating water 
molecules (Nakayama et al., 2004; Khan et al., 2001). 
Its general formula: [M2+

1-xM3+
x(OH)2]x+(An-

x/n).mH2O, 
where M2+ and M3+ can be any divalent and trivalent 
metal ions (with ionic radius similar to Mg2+), x is the 
metal ratio M3+/(M2++M3+) and An- is the interlamellar 
charge-compensating anion. Certain bulky organic ani-
ons may be used as pillaring agents via anion exchange. 
LDHs are used for preparing pillared layer materials, 
most frequently organo-LDHs (Parida and Das, 2000; 
Ambrogi et al., 2001). It is especially so, if the pillars 
are chiral, as these quasi two-dimensional channel sys-
tems are not only well defined structures with huge pore 
openings, but the optically active pillars create a chiral 
environment. Materials like these may be easily found 
using in chiral field (Aisawa et al., 2001; Jiao et al., 
2008).  

The paper reports the intercalation of L-(-)-malic 
acid (MA), served as a model of chiral drug, into LDHs 
through two different methods, reprecipitation and co-
precipitation. The interaction between the host sub-
stance LDHs and the guest molecules MA was investi-
gated. And then, the supramolecular structural model of 
the compound is suggested. 

II. EXPERIMENT 
A. Synthesis of LDHs 
All reactants used in this work have high purity degree 
and all water used is distilled.  This paper adopted the 
Reichle method (Dos Reis et al., 2004) to synthesize 
LDHs. Solution A was prepared by dissolving quantita-
tive MgSO4·7H2O and Al2(SO4)3·18H2O in distilled wa-
ter maintaining a [Mg2+]/[Al3+] molar ratio of 2. Solu-
tion B was prepared by dissolving quantitative NaOH 
and Na2CO3 (with a slight excess) in distilled water. 
LDHs was prepared by adding solution A to solution B 
in 3-4h with vigorous stirring while maintaining the pH 
> 9. The material obtained was submitted to hydrother-
mal treatment at 70 °C for 20 h. The slurry was centri-
fuged and washed several times with warm deionized 
water until neutral pH was reached and finally dried at 
70 °C for 18 h. 
B. Reprecipitation method (Ren et al., 2003) 
L-(-)-malic acid pillared LDHs (MA-LDHs) was pre-
pared by adding superfluous MA (6.5 g) to a suspension 
of the above LDHs in 100 ml distilled water. The sus-
pension slowly dissolved with effervescence and a clear 
solution was obtained. This solution was added drop-
wise to an alkaline solution (NaOH (2.0g) dissolved in 
100 ml decarbonated water) maintaining the pH above 
9, followed by refluxing for 6 h at 140 °C. The resulting 
solid was recovered by filtration, washed, and dried at 
75 °C for 14 h, giving the MA-LDHs that is named as 
sample 1. 
C. Co-precipitation method (Aisawa et al., 2001) 
7.70 g (0.03 mo1) of Mg(NO3)2·6H20 and 5.75 g (0.015 
mo1) of Al(NO3)3·9H20 were both dissolved in 20 mL 
of decarbonated water (solution C). 5.94 g (0.485 mo1) 
of sodium hydroxide and 3.91 g MA were both dis-
solved in 70 mL of deionized water (solution D). Solu-
tion C was added dropwise under vigorous stirring and 
nitrogen atmosphere to a 250 ml three-neck round-
bottomed flask. During the procedure, the pH value was 
maintained constant by continuous addition of NaOH 
solution (PH>8). The slurry was vacuum dried in an 


