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Abstract: Layer Double Hydroxide are drawing much attention as solid catalysts in recent years and have applications in various
organic transformations as they possess a variety of basic sites which could be obtained by exchange of metal ions or by intercalation of
suitable anions into their interlayer space. Al based complexes have widespread catalytic applications in many organic reactions.
Method: Ternary LDH multifunctional catalyst containing Zn, and Al was prepared by co-precipitation and hydrothermal treatment.
The catalyst was characterized by elemental analysis, Powder XRD, FT-IR, BET, SEM and TEM. The products of the reactions were

characterized by *H NMR and GC-MS.
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1. Introduction

Layered double metal hydroxides or synthetic anionic clays
having hydrotalcite like structure are receiving increasing
interest in recent years owing to their potential applications
in various technologies. LDH were discovered in the mid-
19th century. Hydrotalcite was discovered in 1842 in
Sweden but the first exact formula, [Mg 6 Al 2(OH)
16]C03.4H20 was not held until 1915 by Manasse. Interest
in LDH chemistry increased in 1942 with a series of papers
by Feitknecht on what he called double sheet structure [1,2].

The structure of LDHSs consists of positively charged mixed
metal hydroxide layers separated by charge-balancing anions
and water molecule. A broad range of compositions of the
type[M2+1-XM3+X(OH)2](Am-)x/m-nH20 (M2+ = Mg2+,
Zn2+,Ni2+etc, M3+ = AIl3+, Cr3+, Ga3+ etc) arepossible,
wherein the M2+ and M*'metal ionsoccupy octahedral
positions in the hydroxidelayers. The value of x is typically
between 0.17and 0.33, even though there is no strict
limitation to this value. The interlayer anions Am- are
exchangeable, giving rise to rich intercalation chemistry.
The guest species may be organic or inorganic, simple or
complex [3].Layered double hydroxides (LDH) with brucite
like structure was modified with various anionic surfactants
containing sulfonate, carboxyl, phosphonate and sulfate end
group through ion-exchange method. XRD reports indicated
that the sulfonate group containing surfactants led to an
adsorption process whereas the sulfate, carboxyl and
phosphonate group containing surfactant led to an
intercalation process [4].

Intercalation of a desired anionic guest is achieved by direct
synthesis, ion-exchange, or by reconstruction of the layered
structure when contacting the material calcined at300-500°C
with solutions of anions. LDHs uses as catalysts and catalyst
supports, adsorbents, anion scavengers, anion exchangers,
polymer stabilizers, and antacids [3]. Inorganic or Organic
anions can be introduced between hydroxide layer by ion
exchange or precipitation. The incorporation of the
vinylicpolymers, poly(acrylic acid),poly(vinylsulfonate), and
PSS between M2AI(OH) 6 § (M Mg,Ca, Co) and Zn 3M

(OH)8 § (M =AL,Cr) layers by a templated reaction to form
nanocomposites . The resulting materials contain organic
layers with thicknesses of 14.8 to 16.8 , which correspond to
the incorporation of polymer bilayers between the LDH
sheets [5] .Novel biohybrids of LDH and Biomolecules are
designed and organised artificially on nanometer scale to
provide opportunities for reservoir and delivery carriers of
functional biomolecules in gene therapy and drug delivery
[6-7]. LDHSs can act as a chemical flask jacket protecting
host from degradation. LDHs materials being unstable, in
acidic conditions, do not survive for long in stomach[8].
However, given a suitable enteric coating, slow release of
drugs into small intestine could be realized leading to
effective delivery of fragile genetic materials into cells [5].
Naturally occurring LDHs can be found in two polymorphic
forms- Rhombohedral and Hexagonal. Most naturally
occurring crystals are of Rhombohedral symmetry, however
crystals containing both symmetry types have been
discovered [9-10]. LDHs intercalated with carboxylate
anions have been studied in recent years because these
materials have interesting properties and potential
applications [11]. The intercalation of terephthalate and
benzoate has attracted particular attention because these
anions can be arranged in different orientations in the inter
layer domain under different conditions [12]. Jones and
coworkers  have  demonstrated by  experimental
measurements and computer simulations that the orientation
of terephthalate is strongly dependent upon the charge
density on the layers and the inter layer water content of the
LDH [11-13]. Zn-Al LDHs containing terephthalate, 1,2-
benzene dicarboxylate, 1,3- benzene dicarboxylate and
benzoate were reported recently and the results showed that
terephthalate was preferentially intercalated from mixed
pairs of organic acids[13-14]. Thus it may be possible to use
LDHs for the chemical separation of these anions from
solution .In the present work, Zn-Al LDHs intercalated by
terephthalate (TPH) and bipheny I-4,4'- dicarboxylate (BPH)
have been synthesized directly by co-precipitation from
aqueous solution. The materials were characterized by
powder X-ray diffraction (XRD), thermosgravimetric
analysis (TGA), FTIR and FT Raman spectroscopy,and
MAS NMR spectroscopy [3,15].
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2. Experimental
2.1 Catalyst Preparation

A co-precipitation method was used in the preparation of the
Zn Al LDH.Dissolving 2M Zn (NO3)2 and 1M AI(NO3)2 in
presence of 2MNaOH / 2M Na2CO3 at basic condition
(PH=9), get a slurry mass/mixture.The mixture is then
stirred continuously[16]. The resulting mixture is
centrifuged for 10 minutes at 15000 Rpm.It is repeated for
6-10 times. It is then separated into two parts-resultant
precipitation and resultant solution.The solution is
discarded[17-18]. The precipitate is then dried at 50-60°C in
an air oven. The precipitate is Zn Al LDH which is used as
catalyst. The catalyst preparation is supported by FTIR,
DRS, SA, PXRD, SEM.

2.2 Characterization of Zn-Al LDH

PXRD study- The PXRD of ZnAl LDH shows the
characteristics reflections from the planes of 003, 006, 009,
012, 015, 018, 300,303 as shown in the figl. and the
reflections are also given in table 1 and values are also given
in table 1.
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Figure 2: PXRD of heteropolyacids intercalated ZnAl LDH

Table 1: PXRD of Zn-Al LDH
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From the above table it has shown that, the d spacing of Zn
Al LDH intercalated increases and thus the catalytic activity
increases as a result we obtained maximum yield [19-20].

A. Surface Area (SA)

The Surface area of neat LDH is 31.54 m2/g and
heteroplyacids intercalated ZnAILDH is 76.06 m2/g. The
images of SA of Zn-Al LDH and Intercalation of poly acids
are shown below ( fig 2 and fig 3) [17-18] . SA increases
considerably with the intercalation of poly acids.
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Figure 3: SA of heteropolyacids intercalated ZnAl LDH
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B. Scanning Electron Microscope (SEM):

The SEM images show the layered structure of ZnAl LDH
and EDX shows the presence of Zn, Al and O as shown in
fig 4.
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Figure 4: SEM and EDX of Zn- Al LDH

3. Friedel-Craft Acylation reaction
3.1 Benzoylation of anthracene:

Procedure:

1.25g of Anthracene and 1.75g of Benzoyl chloride was
dissolved and stirred with 0.1 g of catalyst at 50°C for 1
hour [18-21]. The colour of the solution changes to dark
green. The catalyst was removed by centrifugation and then
evaporated to dryness. The green coloured solid was re-
crystallised from alcohol [22]. The products m.p=148UC
and IR-Spectra shows the Vcoat 1684 cm-1. The percentage
of H=5.05% (4.9) and C=87.93% (89.96) [17-18] The solid
product was recrystallised and identified as 9-
Benzoylanthracene from NMR. [Proton NMR (300 MHz,
CDCI3), ppm 8.437 (6H, doublet), 8.145 (3H, triplet),
7.651(5H, triplet). The isolated product yield was about 76%
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Figure 5: Benzoylation of anthracene

3.2 Benzoylation of benzene

Procedure:

1.32g of Benzene and 1.78 g of benzoyl chloride was
dissolved and stirred with 0.05 g of catalyst at 500C for 1
hour [23,24]. The colour of the solution changes to dark
green. The catalyst was removed by centrifugation and then
evaporated to dryness.The brown coloured solid was
recrystallized from alcohol. The Products m.p. 48 UC, VCO
= 1650 cm-1, C= 86.23% (86.35%) H=5.46% (5.57%)
conforms the product as Benzophenone [24]. The solid
product was recrystallised and identified as benzophenone
from NMR.[Proton NMR (300 MHz, CDCI3), ppm 8.152
(4H, doublet) 8.127 (2H, triplet) 7.725 (4H, triplet)]. The
isolated product yield

0 0

Benzene Benzayl Chloride Benzophenone
Figure 6: Benzoylation of benzene

3.3 Characterization of the compound

A. 9-Benzoyl anthracene- FT-IR spectra:
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Figure 7: FT-IR Spectrum of 9-Benzoyl anthracene
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Figure 8: NMR spectrum of 9- Benzoyl anthracene
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4. Conclusion
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Figure 9: 1H NMR spectrum of benzoylationofbenzene using Zn-Al LDH as catalyst
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Figure 10: FT-IR Spectrum of Benezophenone
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