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Population growth drives the demand for energy, which is the most pressing human need|
today. It puts pressure on other related sectors and increases wastewater production, which is
a big problem in some countries that is inaccessible to available wastewater treatment facilities.
Concerning the SDGs 2030 target, which mentions integrated sectors to deal with
environmental issues, energy, and water as a part of the water-energy-food nexus have a high
linkage to build substantial economic and ecological benefits. Therefore, they become the core
attention of the world at this moment.

To deal with the problem solving mentioned above, nowadays, an alternative energy converter
integrated wastewater treatment has been massively developed to achieve green label
production of products. Many countries, favored by their scientists and practitioners, compete|
to find technology that is user-friendly, eco-friendly, back-to-nature concept, inexpensive, and
can be accepted in any society stratifications. However, there is an available standalone|
converter technology known as conventional technology, which is a disintegrated system with|
no added value. This challenge opens an opportunity to develop a fully integrated system with
any advantages. One of the promising technologies needed for solving the environmental
problem and simultaneously producing other benefits for human living is a part of the]
bioelectrochemistry system (BES), which is microbial fuel cell (MFC). It could be easily assisted
with the available conventional wastewater treatment, and it gives more benefits not only in|
energy production but also for remediating the environment through the superior biocatalyst,
named electroactive bacteria (EAB), which has an availability to reduce organic and inorganic
matter and generating electricity. However, factors affecting MFC have been a drawback in their
field application that must be concerned extensively. Therefore, this study accommodates to
investigation more in order to get an optimum condition in operation so that the technology
could be widely used properly on full scale.

The disadvantages of the air—cathode single-chamber microbial fuel cell (AC-SCMFC)
performance can be caused by numerous factors, and retention time (RT) is one such factor. It
is difficult to conclude the ideal RT run for the specific tests under the same conditions. To
determine the optimum RT for various types of microbial fuel cell (MFC), an AC-SCMFC batch
mode reactor was carried out by comparing different types and concentrations of substrates

based on the main parameters of organic removal and power generation. The AC-SCMFC
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reactor was designed for the effective working volume of 500 mL and operated for 52 d in batch|

mode with factors being significantly correlated with the performance of the MFC reactor, which|
were two different substrates, sucrose and acetate, and three different chemical oxygen demand,|
(COD) levels of 400; 1000, and 2500 mg/L (low, medium, and high, respectively) equipped with|
two graphene nanoplatelets (GNPs)-based electrodes connected to 100 Q resistance and plugged|
onto a data logger. The results of this study indicated a significant pattern at the medium level,
at which the optimum RT of sucrose was achieved at 24 h and that of acetate at 48 h. In
comparison, the performances pattern at low and high levels of both substrates was
insignificant to determine the optimum RT. For further application, the recommended RT for|
both substrates at any concentration is 24 h due to high overall performance, and the optimum|
RT established in this study could be applied to all types of MFC research, particularly in|
oxidizable or biodegradable organic ranges, which ensures high performance.

One of the important factors in enhancing the performance of microbial fuel cells (MFCs) is
reactor design and configuration. Therefore, this study was conducted to evaluate the regressors
and their operating parameters affecting the double anode chamber—designed dual-chamber
microbial fuel cell (DAC-DCMFC) performance. Its primary design consists of two anode
chamber compartments equipped with a separator and cathode chamber. The DAC-DCMFCs
were parallelly operated over 8 days (60 days after the acclimation period). They were
intermittently pump-fed with the different organic loading rates (OLRs), using chemically
enriched sucrose as artificial wastewater. The applied OLRs were adjusted at low, medium, and|
high ranges from 0.4 kg.m=.d* to 2.5 kg.m™.d*. The reactor types were type 1 and type 2 withl
different cathode materials. The pH, temperature, oxidation-reduction potential (ORP), optical
density 600 (OD600), chemical oxygen demand (COD), and total organic carbon (TOC) were]
measured, using standard analytical instruments. In general, the power production achieved a
maximum of 866 + 44 mW/m?2, with a volumetric power density of 5.15 £ 0.26 W/m? and
coulombic efficiency of 84%. Two-stage COD and TOC removal at medium OLR achieved a range
of 60—80%. Medium OLR is the recommended level to enhance power production and organic
removal in DAC-DCMFC. The separated anode chambers into two parts in a dual anode
chamber microbial fuel cell adjusted by various organic loadings expressed a preferable
comprehension in the integrated MFCs for wastewater treatment.

With respect to both studies, RT influences the design and configuration of MFCs, particularly|
in this regard, modified anode compartment of DCMFCs adapted to the range of oxidizable or
biodegradable organics and reactor components towards control and dependent variables
provide the simultaneous performance of DCMFCs in organic removal and power generation.
In addition, DAC-DCMFC offers an opportunity to achieve optimal conditions in concurrent
IMFC-assisted wastewater treatment. Therefore, this study is one step closer to understanding]

the operating conditions comprehensively, which are the dominant factors affecting performance|
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