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Layered double hydroxides (LDH) or hydrotalcites (HT), together with their cor-
responding mixed oxides, continue to arouse a great deal of research interest. Due to
their amazing properties [1], they are highly appreciated in various fields such as catal-
ysis [2-7], pharmacy [8,9], medicine [10-12], environmental protection [13-15], etc. All
the applications of LDH-based materials are due to their specific properties, which can be
tailored by their composition and the synthesis methods employed for their preparation.
Traditionally [16], the co-precipitation method provides a fast synthesis path with very
high yields, wherein salts containing the targeted cations are contacted with an alkaline
solution. Additionally, the traditional preparation methods for LDH include ion-exchange,
rehydration using the structural memory effect, the hydrothermal method, and secondary
intercalation. Currently, there are alternative methods for obtaining LDH-based materials
including electrochemical synthesis, exfoliation in an aqueous solution, dry exfoliation, and
the mechano-chemical method. These methods can be used to obtain LDH-based materials
with peculiar physicochemical characteristics and, hence, specific properties, including
excellent catalytic performances.

This Special Issue, entitled “Layered Double Hydroxide-Based Catalytic Materials for
Sustainable Processes” is a collection of 12 articles, including one review paper, presenting
the preparation of different LDH-based materials, their physicochemical characterization,
and the study of their catalytic performance in various chemical reactions.

In their review paper, Stamate et al. [17] emphasize the most relevant studies related
to the large group of polyoxometalate (POM)-intercalated LDH solids, with a focus on their
synthesis, characterization, and catalytic applications. Althabaiti et al. [18] bring to bear new
information about CoMgAl-LDH used in Michael addition of an aryl halide compound onto
activated olefin as a Michael acceptor. The ultrasound was found to have a beneficial effect
on this reaction due to the cavitation phenomenon. Zn is a widely used cation in obtaining
LDH-type materials with photocatalytic applications. Therefore, by two different methods,
Trujillano et al. [19] prepared Zn,Al-layered double hydroxides as well as their correspond-
ing mixed oxides by calcination at 650 °C, to be used in adsorption and photocatalytic
degradation of 4-nitrophenol in an aqueous solution. Here, the mixed oxides display a better
performance in the adsorption/degradation of the contaminant than ZnO, also showing the
memory effect. Zavoianu et al. [20] present a study of the influence of chemical composition
of ZnyAl- and Mgy Al-LDH (x = 2-5) and Mgy Zn,Al-LDH (y + z=4,y =1, 2, 3) on the olefin
epoxidation with HyO, in the presence of acetonitrile. It was found that the catalytic activity
and the basicity of the samples varies in the order LDH (OH~/CO32~) < Reconstructed
LDH (majority OH ™) < Calcined LDH (O?~), and the yield to epoxycyclohexane increases
almost linearly when the number of weak and medium-strength base sites in the brucite-
type layer rises in the range 4.5-8.5 mmol-g~!. The same author and coworkers [21] syn-
thetized MgZnAI-LDH by a nontraditional mechano-chemical method in the presence of
an organic base, tetramethylammonium hydroxide, with good activity in Claisen-Schmidt
condensation between benzaldehyde and cyclohexanone. Indeed, conversions higher than
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90% after 2 h of reaction with a total selectivity toward 2,6-dibenzylidenecyclohexanone
were observed. Korolova et al. [22] study the effect of Al, Ga, Fe, and In trivalent M3+
cation from MggM3*,(OH)14COj3-4H,0 in aldol condensation between furfural and acetone.
The authors conclude that the catalytic performance of the rehydrated mixed oxides is
determined by the “host” MgO component, rather than by the nature of M3*. Dib et al. [23]
provide further evidence that LDH-type materials can play an important role in environ-
mental protection, using CuAlCe ex-LDH mixed oxides in the total oxidation reactions of
both toluene and ethanol. The authors claim that the sample with the highest content of
Ce showed the best catalytic properties due to the improvement of the reducibility of the
copper species and their good dispersion on the surface. In the same vein of environmental
processes, Argote-Fuentes et al. [24] use active hydrotalcites in the degradation of Congo
red dye through processes assisted by ultraviolet (UV) irradiation and electric current,
where maximum degradation was reached with the photoelectrocatalytic process with
active hydrotalcites and a copper anode at 6 h with 95% in a half-life of 0.36 h. Addition-
ally, Nayak et al. [25] degraded visible light-triggered Rhodamine B in the presence of
MgCr-LDH nanoplatelets with an efficiency of 95% at 0.80 kW /m? solar light intensity
in 2 h. Additionally, Wang et al. [26] oxidized the formaldehyde with air at low tempera-
ture in presence of Mn-containing mixed-oxide-supported bismuth oxychloride (BiOCl),
and showed that the complete removal of formaldehyde could be achieved at 70 °C, the
removal efficiency being maintained more than 90% for 21 h. Another application of LDH
catalysts is the transesterification reaction. Tajuddin et al. [27] studied the catalytic activity
of NiAl-layered double hydroxides in tributyrin transesterification with methanol. The
activity of the calcined-rehydrated NiAl-LDH materials was found to increase with Ni
content and corresponding base site loadings. Huang et al. [28] obtained metallic Ni by
reducing a Ni precursor in a Hy atmosphere at 500 °C for 3 h dispersed on an ex-LDH
LiAl mixed oxide deposited on an Al structured framework, i.e., lathe waste strips. This
supported catalyst was studied in ethanol steam reforming (ESR). The relatively low acidity
of the ex-LDH LiAl oxide support led to low activity for the dehydration of ethanol and
high activity for H, generation.

All these studies clearly show that LDH-based materials have a great number of
applications as catalysts and catalyst supports for a broad range of chemical reactions
which are of interest and importance for the sustainable development of our society. This
being the case, future development in the research of LDH-based materials looks set
to continue.

Finally, we thank the Catalysts journal for this great opportunity to produce this Special
Issue. We also thank both the authors and the referees for their hard work and contribution
to the success of this Special Issue.
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