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DESCRIPTION

The process industry requires that operations be carried out in
the most efficient manner possible, whether in terms of product
quality, energy, or time, or in terms of economics. Alternative
novel technologies are constantly sought to reduce total
processing costs while maintaining or improving product quality
while remaining environmentally friendly.
enormous potential for increasing the intensity of physical or

Cavitation has

chemical processing while using less energy. Cavitation is broadly
defined as the formation, growth, and collapse of cavities,
resulting in extremely high local energy densities. Cavitation in a
reactor produces very high temperatures and pressures (100-5000
atmospheres of pressure and 500-15000 K of temperature)
locally, but the overall environment remains equivalent to
ambient atmospheric conditions. This enables the effective
execution of various physical processes or chemical reactions that
require stringent
Furthermore, free radicals are produced during the process as a
result of the dissociation of vapours trapped in the cavitating
bubbles, which either intensifies the chemical reactions or

conditions under ambient conditions.

changes the reaction mechanism [1].

Cavitation also causes local turbulence and liquid micro-
circulation (acoustic streaming) in the reactor, which increases
the rates of transport processes and eliminates mass transfer
resistances in heterogeneous systems. Cavitation can also be
classified as transient or stable based on the degree of intensity,
which can be expressed in terms of pressure or temperature. The
energy requirements for these two types of generation are
significantly different, so proper care must be taken when
selecting the operating parameters for the specific type of
application [2]. The temperature of the vapour within the bubble
may be several thousand Kelvin at the point of total collapse,
and the pressure may be several hundred atmospheres. Small
bubbles in a liquid are forced to oscillate in size or shape due to
some form of energy input, such as an acoustic field, in the case
of stable or non-inertial cavitation, when the intensity of the
energy input is insufficient to cause total bubble collapse. This

type of cavitation has much milder cavitational effects than
transient cavitation [3].

Most quantitative engineering theories and calculations rely on a
combination of three fundamental concepts: balances (e.g.,
mass, elemental, energy, momentum), equilibria (e.g., force,
reaction, and phase equilibria), and kinetics (e.g. momentum
and mass transfer, reaction and growth kinetics). While balances
and kinetic models have been extensively developed and used in
biotechnology, equilibrium aspects and thermodynamics have
received relatively little attention thus far. One of the many
reasons why development and design of biotechnological
processes  are
empirically and why bioprocesses

currently primarily conducted essentially

are frequently not as
thoroughly optimised as many chemical processes is the result of
the lack of fundamental data

properties, thermodynamic equilibrium position, formulation of

concerning biomolecular

driving forces, and energy efficiency relations in biotechnology

[4].

Industrial biotechnology in combination with industrial
chemical technology is poised to alter the modern world in the
same way it did in the 20th century. Chemical and biochemical
engineering is the discipline that underpins these achievements
(C&BE) [5]. In order to develop better materials, products, and
processes that benefit society, the discipline applies, among other
things, the fundamental concepts of thermodynamics, reaction
stoichiometry and kinetics, biochemistry, and cell biology as well
as transport phenomena. To put it another way, on a technical
level, chemical and biochemical (C&B) engineers work with unit
operations for the purposes of chemical and/or biochemical
synthesis followed by downstream separations, all of which are
based on phenomena like thermodynamics, reactions (chemical,
biochemical, or thermal conversions), transport, and so on
(mass, heat and momentum).
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