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Letter to Editor

In recent decades, the concern for the development of sustainable
processes, maintenance of natural resources, reduction of pollutants,
processing of waste products, among others, has generated many
investigations that seek to provide viable, effective and productive
solutions. Carbon dioxide (CO2) emissions have been monitored by its
alarming gradual increase in recent years. This pollutant is the main
greenhouse gas, and therefore responsible to potential climate changes.
International organizations have implemented measures aimed at
controlling and reducing emissions of this gas in the atmosphere [1].

Various CO2 sequestration techniques have been developed
worldwide. Of these, microalgae-based processes are considered one
the most promising. These systems aim to mitigate CO2 emissions
from various industrial manufacturing sectors, since that, microalgae
cells use CO2 as carbon source for synthesizing value added
compounds such as biomass, exopolymers and volatile organic
compounds [2].

The development of microalgae cultures requires the use of a
reactor vessel, usually called as photobioreactor, who is a bioreactor
which incorporates some type of light source, natural or artificial. Two
main kinds of photobioreactors are used in large scale: open and
closed systems. Closed systems are preferred because provides a
greater control of CO2 and lighting, therefore there is better use for
CO2 sequestration by microalgae, producing higher yields of
bioproducts [3]. The microalgae cells that develop in the closed
photobioreactor do not interact with the environment preventing the
contamination of the culture and large losses of CO2, which allows
better performances in terms of carbon dioxide conversion. The
available closed photobioreactor configurations are numerous;
however, the most commonly used commercially are the tubular types
[4].

Conversely, the industrial conversion of carbon dioxide is very
limited by the availability of an ideal photobioreactor. The main
bottleneck to be solved in the design of photobioreactors is the
configuration, basically represented by the geometric parameters of
the systems. Carbon dioxide is a pollutant generated in very high
quantities and, consequently, high working volumes are required in a
mature industrial process. In laboratory and pilot scale, the
conventional configurations meet the basic needs of the processes. In
the meantime with the increase in scale, they present operational
problems, mainly in the demand for lighting. Therefore, solve
industrial demand of photobioreactors to applied in full-scale at field
conditions is the main target of this technology.

The main limitations, disadvantages and faults of the conventional
photobioreactors are presented for various reasons such as: (i)
appropriate availability of light; (ii) CO2 loss during injection; (iii)
inadequate mixing and poor mass transfer; (iv) accumulation of
photosynthetic oxygen (O2), (v) the limitation of the working volumes
and (vi) scalability [5,6].

For design of these photobioreactors, it is important to maintain
parameters such as the ratio height/diameter column (H/D) between
5-10, thereby achieving conditions close to the ideal lighting, which
severely limits the scale-up [7]. In order to provide an adequate
working volume of photobioreactor, the diameter of reactor should be
high, that limit the light transfer to the system [8]. So, is imperative the
design of new photobioreactors configurations applied industrially
and the initial project conditions should be a H/D ratio below of 2.0,
not limiting the suitable light supply to the cells.

Finally, to date, none of the photobioreactor meets with the
requirements to industrial carbon dioxide sequestration. So taking into
consideration geometric parameters as the H/D ratio, it could be a
fundamental step forward for the consolidation of this technology.
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