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a b s t r a c t

Copper-succinate-layered hydroxide (CSLH), a new nanohybrid material, was synthesized as an
inorganic–organic nanohybrid, in which organic moiety was intercalated between the layers of a single
cation layered material, copper hydroxide nitrate. Microporous scaffold carbon material was obtained
by thermal decomposition of the nanohybrid at 500 !C under argon atmosphere followed by acid washing
process. Furthermore, the heat-treated product of the nanohybrid at 600 !C was ultrafine mesoporous
metallic copper particles. The results of this study confirmed the great potential of CSLH to produce
the carbon material with large surface area (580 m2/g) and high pore volume copper powder
(2.04 cm3/g).

" 2011 Elsevier Inc. All rights reserved.

1. Introduction

Copper hydroxide nitrate (CHN) is an anionic layered material
with brucite-like structure whose layers are constructed in the
monoclinic lattice with its composition – Cu2(OH)3NO3 (Card 15-
0014). In each layer, one-fourth of the hydroxide ions are substi-
tuted by nitrate anions that are positioned between the layers
and are coordinated with copper cations via one oxygen atom. This
decreases the basal spacing to around 6.9 Å compared to that of
other single metal layered hydroxides with the same interlayer an-
ion such as zinc hydroxide nitrate with 9.7 Å basal spacing [1–6]. In
zinc hydroxide nitrate, nitrate anions together with water mole-
cules are free between the layers and are not coordinated to the
layers. These single cation layered materials, similar to the better
known layered materials, layered double hydroxides (LDHs) with
at least two types of cations have a capacity to intercalate various
functional anionic species into their interlayer by ion-exchange
process [5,7–10]. This produces various tailor made host–guest
composite materials that have frequently been used in different
applications [5,7,11]. On the other hand, the layered materials
and their composites have been used as precursors to produce

various upcoming products. For example, hierarchical flower-like
boehmite and TiO2/AlOOH superstructures with their enhanced
photocatalytic properties were synthesized to use layered hydrox-
ides as precursors to prepare various porous adsorbents including
mesoporous alumina [12], boehmite hollow core/shell and hollow
microspheres [13] and also, hierarchical spindle-like c-Al2O3 mate-
rials synthesized by a non-template hydrothermal [14] were pre-
pared for water purification with excellent performance.

Porous carbon materials have been used in various industries
due to their excellent adsorption properties accompanied with
good chemical stability [15–17]. Therefore, different methods,
including templated syntheses (exotemplating and endotemplat-
ing) have been used to produce carbon materials with pore size
capable of being tailored for specific applications [18,19]. Various
carbon materials are produced by the heat-treatment of different
inorganic–organic layered materials, such as, LDHs, zeolites and
clays as templates [20–23]. Also, mesoporous metals that have
attracted a great deal of interests due to their applications in fuel
cell electrodes, electronic devices, catalysts and magnetic record-
ing media, etc. can be produced by templated synthesis [24–26].
The synthesis contains usually either using mesoporous silica as
a hard template by deposition of metals within the mesopores fol-
lowed by the removal of the template or by direct-template meth-
od from lyotropic liquid crystals made up of non-ionic surfactants
at high concentrations [24–26]. As a result, the type of inorganic
template host and organic guest materials can play a role in deter-
mining the properties of the resultant products.
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