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The increase of environmental concern is currently promoting the development of sustainable
and green chemistry. In this scenario, a growing interest in biomass and waste valorization processes
has been promoted in the last decades. Among these routes, thermochemical ones are those with the
best perspectives for their full-scale development. Indeed, pyrolysis is an efficient and eco-friendly
process for the production of fuels, chemicals, and hydrogen from different types of biomasses and
wastes (e.g., plastics and waste tires) [1–3]. In addition, flash pyrolysis can be developed at full
scale by using equipment that has reached a suitable stage in technological progress [4]. However,
the commercial success of pyrolysis is restricted by the products’ poor quality and the process’s limited
selectivity. Thus, biomass pyrolysis oil (or bio-oil)’s limited quality, especially its low heating value,
poor stability, and corrosiveness, hinders its direct use as fuel [5–7]. In the same line, thermal pyrolysis
of waste plastics gives way to wide product distributions, which limits the commercial perspectives of
the process [3,8]. Therefore, catalytic pyrolysis is a feasible alternative to overcome the commented
limitations of thermal pyrolysis. The incorporation of acid catalysts into pyrolysis processes has proven
to be a key factor for the production of fuels and chemicals, such as light olefins and aromatics [6,9].
Furthermore, the use of reforming catalysts allows for the development of alternative routes for
hydrogen production [10,11]. In spite of the interest in catalytic pyrolysis, there are challenges that
must be addressed prior to its large-scale implementation, such as improving catalyst design, studies
with real wastes, in-depth deactivation and regeneration studies, and the optimization of product
distribution, to enhance the production of high value-added products.

This special issue includes relevant contributions in the valorization of different types of biomass
by catalytic pyrolysis. Some papers in this especial issue present significant advances in the catalyst
design field; moreover, interesting innovations in the development of catalytic processes are also
reported. In addition, it also includes a complete review paper dealing with catalytic pyrolysis.

The paper by Bi et al. [12] pursues the development of highly selective and stable catalysts for
biomass pyrolysis oil upgrading. Thus, hierarchical zeolites (HZSM-5 and Hβ) with an enhanced
mesoporous structure were prepared by desilication, using an alkaline solution. The performance of
these catalysts was evaluated in the catalytic cracking of Kraft lignin in a Py-GC/MS unit. Interestingly,
a remarkable deoxygenation capacity, without higher coke deposition, was reported. The authors
associated this improved cracking activity in relation to conventional zeolites with the reduction of
mass-transfer limitations and the better accessibility of Brønsted sites.

Another paper published in this special issue incorporates the use of catalyst to biomass pyrolysis
with a completely different purpose, i.e., to improve the hydrogen production. Solar et al. [13] proposed
a novel strategy for the combined production of charcoal and hydrogen-rich gas in a two-step process.
The first reaction consisted of a slow pyrolysis in a continuous auger reactor, aimed at charcoal yield
maximization. In addition, a second catalytic reactor was included in the reaction unit for the in-line
reforming of pyrolysis volatiles. Different catalysts with variable Ni loads were prepared; moreover, the
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influence of process conditions was deeply analyzed. It is notable that, by operating at high pyrolysis
temperatures, high-quality char was obtained; in addition, the used suitable catalyst gave way to
hydrogen concentrations of around 50% vol. in the gas product.

The performance of an original pyrolysis auger pilot plant in the valorization of sewage sludge
was analyzed by Liu et al. [14]. The utilization of char as a catalyst was proposed for the upgrading of
pyrolysis products, with a special focus on the increase in the gas product yield, because of its feasible
application as fuel. The catalytic activity of pyrolysis char was analyzed, both using it in situ in the
auger reactor and ex situ in a secondary fixed bed reactor. It is notable that the downstream catalysis
showed a superior performance, with higher gas productions, in relation to in situ strategy. Moreover,
the composition of the gas was greatly improved with the subsequent increase of its heating value.

The understanding of the catalytic role of biomass ashes in the thermal degradation process
represents a significant challenge. Zhang et al. [15] analyzed the role played by biomass ashes under
fast pyrolysis conditions in a py-GC/MS unit. Thus, biomass samples were impregnated with different
amounts of H2SO4; the acid promoted the reaction between ashes and lignin to form lignosulfonates,
which provoked the inhibition of their catalytic effect. Accordingly, the production of anhydrosugars
can be enhanced as long as the degradation of these compounds to yield carboxylic acids, aldehydes,
and ketones was suppressed. This study not only reveals the influence of ashes in biomass pyrolysis,
but also proposes an interesting route for the production of valuable chemicals. In fact, a maximum
yield of levoglucosan of 21.3% was reported under optimum conditions.

Moreover, the present special issue includes a review by Zhang et al. [16]. This paper widely
analyzes the most recent advances in biomass catalytic pyrolysis and co-pyrolysis of biomass with
plastic waste. Moreover, the application of different catalysts in this process was thoroughly revised.
Other fundamental aspects of the catalytic pyrolysis process, such as the properties of the products,
especially bio-oil and technological development, were also discussed in depth.
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