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Editorial

Sustainable process with a minimal environmental impact is
still one of the major challenges in organic synthesis. This
strongly requires our chemistry researches to meet the
requirements of green chemistry, especially in various
chemistry synthesis. According to the requirements of green
chemistry, green synthesis is emerging as an important
developing direction. Green synthesis often includes the green
aspects of synthesis process, including starting materials,
catalysts, solvents, reaction temperature and pressure,
reactivity selectivity, catalytic reaction or molar reaction, atom
economy, toxicity of the starting materials and products,
renewable biomass materials rather than fossil materials,
nontoxic degradable products. For materials synthesis, the first
thing we should pay attention is to design an ideal synthesis
route. To choose those raw materials that are environmental
friendly is one of most important bases. As starting materials,
renewable bio-based chemicals should be employed in place
of fossil-based raw materials as much as possible. Keep in
mind that these renewable starting materials should be
related to the concept of “carbon neutral”, no to increase the
carbon dioxide emission. In addition to the bio-based
chemicals, environmentally benign reagents, such as water,
oxygen from air, hydrogen peroxide, carbon dioxide, etc. are
also applicable.

The new reaction medium is another important way for
green synthesis. Our group has developed various types of
ionic liquids as novel solvents. Due to their favourable
properties such as negligible vapour pressure, non-
inflammability, reusability, high thermal stability and
favourable and easily tuneable physical and chemical
properties, ionic liquids technology has been successfully
applied to many areas of organic synthesis, bio-catalysis
reaction, separation process and electro-chemistry.
Specifically, we have published related studies about the
applications of ionic liquids in enzymatic synthesis of flavours
and fragrances, and enzymatic resolution of secondary alcohol,
and as novel solvents in extraction. In addition, one of the
main challenges faced in the synthesis is controlling the
selectivity, which mainly refers to the method of restraint by-
products. Therefore, future synthesis should offer a clean
reaction system with producing no or minimal by-products.

And above all, we should aim at exploring highly efficient
synthetic approaches, which should be of the value in the
industrial production.

For catalytic technology, various natural enzymes have been
widely used as biological catalysts in many fields because of
their high specificity, reaction rate and non-toxicity. However,
the inherent weaknesses of enzymes limit their applications in
industry. These limitations include fragility, short lifetime,
thermal instability, high production costs and difficulty of
separation after reaction. To further improve their catalytic
behaviour and to decrease the cost, reliable enzyme
immobilization with excellent activity is required. Enzyme
immobilization can be achieved by simple protein adsorption,
by affinity or by covalent coupling. This avoids agglomeration
of the active species during chemical reaction and enables an
easy catalyst recovery and repeated use. Various carriers
provided relativity larger enzyme loading were developed.
However, the immobilization process for supports inevitable
results in the loss of some enzyme activity. To date, there is
still a great need to develop high-performance for enzyme
immobilization for ensuring enzyme with high catalytic
performance.

Heterogeneous catalysts are supposed to be one of the
most promising catalysts to their robustness and operational
practicability in the recent vyears. Among various
heterogeneous catalysts, solid bases are of great interest,
because they have many advantages over their liquid
counterparts. They exhibit great potential for the ease of
separation, continuous processing and catalyst recycling. The
reactions catalysed by solid base usually show higher
selectivity to target product and the formation of tar as a by-
product can be hindered. Hence, solid bases offer an
environmentally benign and economical pathway for the
synthesis of chemicals. Immobilizing homogeneous catalysts to
heterogeneous ones also becomes a new direction of this
field.

Another research aspect is to develop novel artificial
enzymes as replacement to meet the requirements for the
further applications. Recently, many efforts have been
attempted for the design of Nano catalysts with remarkable
catalytic activities and selectivities. Various synthetic strategies
of different kinds of nanomaterial including metals, metal
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oxides, semiconductors, fluorides, etc. with controlled
nanostructures have been developed by many research
groups. Later studies should improve our understanding of real
catalytic processes. Only at that point, will we have a scientific
basis for manufacturing nanocatalysts for a broad range of
applications in the chemical industry, new-energy resources
and pharmacies.

Our group has been researching on the synthesis of
nanomaterial and graphene-based materials and their
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composites. In addition to the catalytic applications the journal
mentioned, we carried out a wide range of studies on the
applications of the materials we synthesized in electro-
catalysis. And the results demonstrate that graphene-based
materials and metal nanoparticles exhibit excellent electro-
catalytic performance. So we think the exploration of high
performance of electrochemical materials is also of great
importance.
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