OPEN a ACCESS Freely available online

Journal of Thermodynamics & Catalysis

Opinion Article

Heterogeneous Metal Catalysts in Oxidation Reactions

Chenizu Ye'

Department of Chemical and Biomolecular Engineering, University of Peking, Beijing, China

DESCRIPTION

Heterogeneous catalysts with Various reactions are becoming
acknowledged for their extraordinary capacity to speed up
chemical processes at a low cost. They also reduce the usage of
chemicals in industry, making them environmentally friendly and
sustainable. Heterogeneous catalysts are regarded to be a better
option for synthesis of commodity materials. Silica, carbon, clay,
zeolite, metal oxide polymers, and other mesoporous materials
are used as inorganic solid supports. By using a heterogenization
technique, supporting materials may be produced as complexes
with transition metals and Schiff base ligands. The use of
supported polymers in catalytic oxidation has gained popularity
due to their inertness and nontoxic, nonvolatile, and recyclable
properties. Heterogeneous catalysts accelerate oxidation processes
by attracting oxygen from oxidants such as TBHP (tert-BuO,H)
and HP (H20,). TBHP has been utilized as an oxidant in a
variety of oxidation processes throughout the last decade,
including alkyl benzene and benzyl alcohol oxidation. Catalysts
stages in a
heterogeneous catalysis process. In actuality, solids constitute the
great majority of heterogeneous catalysts, while gases and liquids
constitute the vast majority of reactants. A phase separation

and reaction conditions occur in distinct

catalysis reaction considerably aids in the separation of reactant,
product, and catalyst at the conclusion of the reaction.

These catalysts are made up of fine nanosized powders that are
supported by technically inert oxide substrates and have all
crystallographic To
chemical and structural boosters or poisons are frequently added

conceivable faces. improve efficiency,
to the catalyst. Heterogeneous catalysis is now prominent in
chemical transformation and energy generating industries.
Approximately 90% of all industrial processes use heterogeneous
catalysis. The aerobic oxidation of glucose to gluconic acid has
lately gained a lot of attention due to its water-soluble cleaning
properties and use in food additives and beverage bottle
detergents. Previously, glucose oxidation was accomplished by
metabolic mechanisms that are time-consuming, multi-step
processes that are not recyclable, and costly. The discovery of a
catalytic method is most likely an alternate approach for large-

scale gluconic acid synthesis from glucose. In the 1970s,

researchers injected Pt or Pd onto heavy metals such as bismuth.
However, without any supporting materials, this technique has
significant disadvantages, including instability, poor selectivity,
and a low conversion rate. Bismuth on palladium or Pt/Pd on
carbon supports, on the other hand, displayed exceptional
selectivity and stability, as well as an outstanding conversion rate,
surpassing the limits of the heavy metal supports. Some
characteristics, such as catalyst type and the significance of
bismuth support, are still debatable. Silane is an inorganic
molecule with the chemical formula SiH, that contains the
silicon atom. It is a colourless flammable gas with an unpleasant
odour similar to acetic acid. Silane is being researched as a
silicon metal precursor. Silane can also refer to a variety of
silicon-containing chemicals, including trichlorosilane, trimethyl
silane, and tetramethylsilane. The oxidation of silane to
corresponding silanols (for example, dimethylphenylsilane to
dimethylphenylsilanol) is a crucial step in the organic synthesis
of silica-based polymers and nucleophilic couplers. Previously,
silanols were synthesised by stoichiometric oxidation of
organosilanes, hydrolysis of halosilanes, or alkali treatment of
siloxanes, all of which posed environmental risks. In contrast,
catalytic oxidation of silanes with water is an environmentally
beneficial method since it yields silanols with great selectivity
while emitting only hydrogen as a byproduct. In terms of
catalytic activity and selectivity on silane oxidation, supported
gold nanoparticles outperformed other transition metal catalysts.
Green catalysts and green chemicals have received a lot of
attention in recent decades to assure health and environmental
safety. For more than 90 years, industries have used supported
Pd catalysts for the direct synthesis of H,O, from H; and O,.
However, the produced H;O; is unstable and decomposes
or hydrogenates to water at low temperatures. The function of
the correct solvent in dissolving the catalysts and substrate to aid
the pretreatment and oxidation process is highlighted for a

better understanding. For the purpose of the industrial
process, reaction conditioning and the use of
appropriate and inexpensive catalysts are briefly described.

Future research should concentrate on the synthesis and use
of more efficient heterogeneous catalysts, as well as the

reduction of catalyst costs for large-scale synthesis.
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