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Abstract

Microbial fuel cells (MFCs) have attracted a great deal of attention as a promising technology for recovering electricity
from organic substances by harnessing the metabolic activities of microorganisms. The objective of this study is to assess
the efficacy of a LiTa, sNb, sO4/g-C;N, (LTN/g-C;N,) heterojunction as a photocathode catalyst within a single-chamber
microbial fuel cell operating under both light irradiation and dark conditions. X-Ray diffraction (XRD), Fourier transform
infrared spectroscopy (FTIR), scanning electron microscopy (SEM), and Energy dispersive X-Ray spectroscopy (EDS)
were used to conduct a comprehensive analysis of the composite catalyst, revealing its exceptional purity and unique prop-
erties. After 120 h of exposure to visible light, the maximal power density of the MFC containing LTN/g-C3N4-modified
carbon cloth was determined to be 667.7 mW/m?>. The power density achieved with the presence of light was approxi-
mately three times greater than the power density obtained without light in the MFC (235.64 mW/m?®). In addition, the
study determined that the removal efficiencies of chemical oxygen demand (COD) were 88.4% and 66.5% when exposed
to light and in the absence of light, respectively. These findings highlight the potential of the non-precious LTN/g-C;N,
photocatalyst as a viable alternative for effective wastewater treatment and power generation in microbial fuel cells with
a single chamber configuration.
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Introduction

Meeting increased demand for energy production is proving
difficult for the power industry. In addition, one-fourth of
the global population lacks access to pure water and sani-
tation, which is a major global concern [1]. Therefore, the
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extracting of organic compounds or energy from wastewa-
ter has the potential to significantly decrease the expenses
associated with wastewater treatment and contribute to the
preservation of energy resources [2, 3].

Numerous initiatives have been undertaken to develop
novel methods for generating renewable energy. The micro-
bial fuel cell (MFC) is a method that has garnered signifi-
cant interest as a potentially viable technology capable of
concurrently producing electricity and treating wastewater
[4].

MFC:s are a type of microbial electrochemical technology
(MET) that employ biocatalytic reactions at the bioanode to
generate electrical energy from organic wastewater [5-9].
In the MFC, the anode compartment contains electrogenic
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microorganisms that oxidize organic matter to release elec-
trons. These electrons are then collected by the anode and
transferred to the cathode, where they interact with protons,
resulting in the reduction of electron acceptors and genera-
tion of power that can be harnessed through a circuit [10].
The efficiency of an MFC can be influenced by various fac-
tors, such as the type of bacteria, the choice of electrode
materials, the chemical substrate, the pH and temperature
conditions, the membrane employed, as well as the inter-
nal and external resistance of the cell [11]. However, it is
important to note that the cathode, which plays a vital role in
determining the overall efficiency of the MFC system, has
significant impact on both performance and cost [12].

Based on the conducted research, it has been observed
that the utilization of metallic electrodes in MFC yields sig-
nificant advantages in terms of generating increased levels
of current and voltage. Furthermore, single-chamber MFCs
have been found to achieve greater current and power den-
sity values [13]. However, the efficiency of the process is
dependent on the specific catalyst employed.

Microbes on a carbon electrode serve as the cata-
lyst at the anode in an MFC. Consequently, it is essential
to identify an appropriate catalyst for the cathode. Noble
metal-based materials, including palladium (Pd) and plati-
num (Pt), have been widely utilized as cathodic catalysts
in order to improve the kinetics of the oxygen reduction
reaction (ORR) occurring on the surface of the cathode
[11].Regrettably, the utilization of these catalysts in prac-
tical applications is restricted due to their exorbitant cost
[14-16]. Researchers from diverse fields have united to
improve materials for enhancing the oxygen reduction reac-
tion (ORR) in neutral media. Among these, M-N-C catalysts
(where M represents a transition metal) offer a promising
alternative to traditional materials like Pt, Pd, or activated
carbon (AC). These catalysts demonstrate superior perfor-
mance and remarkable durability over extended operational
periods. Consequently, they emerge as prime candidates for
optimization efforts aimed at boosting microbial fuel cell
(MFC) power output [ 17]. Various carbon materials, such as
carbon cloth, carbon fiber brush, carbon felt, carbon nanofi-
ber, carbon paper, graphite poles, and graphite plates, have
typically been investigated as potential replacements for
Pt-based cathode catalysts for 4-electron ORR. The moti-
vation behind exploring these carbon materials lies in their
cost-effectiveness and superior catalytic activity compared
to Pt-based catalysts. Nonetheless, it is important to note
that carbon-based materials typically demonstrate a com-
paratively diminished microbial inoculum and electron
transfer efficiency. To tackle this issue, one of the promising
solutions is to modify the carbon-based anodes to enhance
microbial immobilization, reduce electron transfer barri-
ers, and ultimately promote MFC electricity generation.
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Therefore, it is worthwhile to develop novel catalysts to
enhance cathodic performance [18, 19].

Previous studies have indicated that Perovskite-type
oxides derived from lithium niobite (LiNbO;) and lithium
tantalite (LiTaO;) are commonly employed as photocata-
lysts in single-chambered MFCs. It has been demonstrated
that the application of light to these materials results in a
power density of 131 mW/m?, a value that is three times
greater than the power generated by LiNbO; in the absence
of light [11]. Similarly, the power density and open-circuit
voltage (OCV) of LiTaO5 [20] were observed to experi-
ence an increase from 17 to 55 mW/m3 and 158 to 349 mV,
respectively, when exposed to light. The performance of
Lig 95Tay s;Nby 35Cu, 1505 was further examined by Louki et
al. [21], who employed both slow and rapid cooling tech-
niques during the preparation process. They found that the
maximum power densities were 20.10 and 205.35 mW/m?,
respectively.

Crafting the cathode of microbial electrolysis cells
(MECs) using light-responsive photocatalytic materials is
an effective strategy for increasing the circuital current and
improving the rates of chemical and heavy metal reduction.
These light-active materials generate photogenerated con-
duction band electrons when exposed to artificial or solar
light, which can facilitate the reduction of electrotrophs and
heavy metal ions. Moreover, the utilization of these mate-
rials has the potential to decrease the interfacial resistance
at the cathode, resulting in an enhancement of the external
circuital current of the cell [22]. In order to accomplish this
objective, the utilization of graphitic carbon nitride (g-C;N,)
has been proposed as a viable semiconductor photocatalyst
due to its efficient reduction capabilities, economical nature,
exceptional stability, and responsiveness to visible light.
The material exhibits a band gap of approximately 2.7 eV
and a conduction band edge position of 1.2 eV relative to
the standard hydrogen electrode (SHE), indicating its sig-
nificant efficacy in facilitating reduction reactions [23].

The aim of this study is to evaluate the potential appli-
cation of g-C;N,/LiNbjsTa,sO; as a cathodic photo-
electrocatalyst within a single-chamber MFC setup, under
conditions with and without exposure to visible light. The
goal of this study is to examine the photo-electrocatalytic
behavior of the material in order to ascertain its potential for
enhancing power generation. This suggests the first example
in which this particular combination of materials has been
employed within MFC system.
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Experimental
Photocatalyst synthesis
Preparation of LiTay sNb, ;0

The synthesis of LiTa,sNb,sO; (LTN) was carried out
using high-purity precursors include Li,CO; (98%, Pan-
reac), Ta,05 (99%, Aldrich), and Nb,Os (99.5%, Aldrich)
via the conventional solid-state method. The oxides under-
went ball milling using agate balls and an adequate amount
of alcohol. Afterwards, they were transferred into an alu-
mina boat for calcination at various temperatures. The cal-
cination process was initiated at a temperature of 600 °C in
order to facilitate the release of CO,. Subsequently, the tem-
perature was gradually raised to 800 °C, 1000 °C, and 1100
°C respectively. This process was carried out for a duration
of 12 h within a muffle furnace.

Preparation of g-C;N,

The preparation of g-C;N, sheets involved annealing urea
in a semi-closed system with modifications to the method
described by Zhang et al. [24] Specifically, 10 g of urea was
placed into a crucible and heated to 550 °C for 4 h in a fur-
nace with a heating rate of 5 °C/min. The resulting yellow
product was collected after cooling down to room tempera-
ture naturally and ground into a powder using an agate mor-
tar, and was subsequently referred to as g-C;N,.

Preparation of LTN / g-C;N, heterojunction

The binary mixture of 15% LTN and 85% / g-C;N,, based
on weight ratio, was synthesized using a straightforward
solid-state method. A typical experimental procedure was as
follows: 0.15 g of LTN and 0.85 g of g-C;N,, were subjected
to ball milling using agate balls for a duration of 30 min.
Subsequently, the resultant mixture was transferred to a cru-
cible and underwent calcination at a temperature of 550 °C
for a duration of 2 h. The resultant outcome of this proce-
dure yielded a yellow substance, which was identified and
labeled as LTN/g-C;N,.

Preparation of LTN / g-C;N, coated cathode

In order to prepare the working electrode, a solution con-
taining the catalyst powder (60 mg/cm?) deionized water,
isopropanol, and polytetrafluoroethylene (PTFE) (solid,
Sigma-Aldrich, Burlington, MA, USA) was created with
a mass ratio of 1:9 (solution : catalyst) [25], The resulting
mixture was then applied onto a carbon cloth with a surface
area of 1 cm” using mechanical pressure. Subsequently, the

coated carbon cloth was left to dry overnight under ambient
conditions, resulting in the formation of a thin film.

Photocatalyst characterization

The X-ray diffraction (XRD) technique was employed
to examine the crystal structure of g-C;N,, LTN, and
LTN/g-C;N, photocathodes. The analysis was conducted
using a PANalytical X’Pert PRO diffractometer, with Cu-Ka.
radiation (A=1.549 A), over a 20 range spanning from 10°
to 80°. The QUATTRO S-FEG-Thermofisher scanning elec-
tron microscope was utilized to examine the surface mor-
phology of the synthesized particles. In order to analyze the
functional groups present in the materials, an Fourier-trans-
form infrared spectroscopy (FTIR) (PerkinElmer Spectrum
two) was used. In addition, a Perkin Elmer Lambda 900
UV/Vis spectrometer with an integrating sphere was used to
generate the UV-Vis diffuse reflectance spectrum (UV-Vis
DRS), allowing analysis of the band gap and optical proper-
ties of the materials.

Wastewater

The analysis of the industrial wastewater sample revealed
a chemical oxygen demand (COD) concentration of
1740 mg/L and a pH value of 7.3. In order to preserve the
integrity of the wastewater, the gathered sample was stored
within a cold environment. The chemical oxygen demand
(COD) was measured in accordance with the American
Public Health Association’s (APHA) established protocol
[26], using a photoLab 7600 UV-visible spectrophotometer
manufactured by WTW, Germany.

MFC configuration and operation

A cylindrical glass bottle with flanges (Schott Duran,
Germany) was utilized to construct a Microbial Fuel Cell
(MFC) with a single chamber. The total volume of the MFC
was 250 mL. The composition of the anode consisted of 100
cm3 of graphite granules and a graphite rod with a diam-
eter of 3 mm. This graphite rod was connected to the cath-
ode electrode via an external resistance of 1 kQ. In order to
enhance the division between the anode and cathode, a pro-
ton exchange membrane, specifically Nafion (NRE-212),
was used. The membrane underwent a series of treatments
in order to condition it before implementation. Initially, the
sample was immersed for one hour in a 3% hydrogen per-
oxide solution at 80 °C and a concentration of 3 mM. Sub-
sequently, it was submerged in a sulfuric acid solution with
a molarity of 0.5 M for an additional hour.

The anodic chamber was filled with 160 mL of feed
and tightly sealed with lids in order to create and maintain
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anaerobic conditions. To maintain a constant operating tem-
perature throughout the duration of the experiment, a jacket
and a thermostatic bath manufactured by Selecta in Spain
were utilized. Figure 1 shows a schematic representation of
the experimental apparatus. A total duration of five days was
designated for the testing process, during which the Metal-
Organic Framework Composite (MFC) was subjected to
illumination by visible light utilizing a 20-Watt Light Emit-
ting Diode (LED) light source.

Measurement and analysis of single-chamber MFC
operation

To perform a comprehensive examination of the Micro-
bial Fuel Cell (MFC) performance, the operating voltage
was carefully monitored at regular hourly intervals using
a precise variable resistor box. In order to ensure precise
measurements during the subsequent polarization study, the
MFC was initially operated in open circuit mode. This pro-
vided an ample duration for the MFC to achieve its maxi-
mum open circuit voltage (OCV), a crucial parameter for
subsequent analysis.

To characterize the power density and polarization
behavior of the MFC, the voltage (V) and current (I) were
systematically measured across a diverse range of external
loads. These loads encompassed a spectrum of resistance
values, spanning from 11 MQ down to 1. The construction
of voltage-current (V-I) curves required a stepwise variation
of the resistor from high to low resistance values. The volt-
age and current were recorded once they reached a steady-
state, ensuring reliable and consistent data acquisition.

The internal resistance of the MFC was subsequently
determined by calculating the slope of the I-V curve on
the polarization graph. This parameter provides valuable
insights into the overall performance and efficiency of the
MFC system [27].

Fig. 1 Schematic representation
of the single-chamber MFC
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Equations (1) and (2) were employed to evaluate the
power density (P) and current density (I), respectively.

P=VxI/A (1)
I= I/(cellvolmge)/ReJct (2)

Here, I represents the current, } denotes the voltage, R sig-
nifies the resistance, and A represents the area of the elec-
trode. These equations offer a quantitative understanding of
the power and current characteristics of the MFC system.

In addition, an evaluation was conducted to assess the
COD of the wastewater inlet and effluent within the anode
chamber, with the aim of determining the efficacy of the
MFC in removing COD. The COD determination was car-
ried out using a spectrophotometric method with a Spectro-
quant Nova 30 spectrophotometer manufactured by Merck.
The percentage COD removal was calculated using the
Eq. 3:

[CODJi — [COD] f

CODremoval% = COD]i

x 100. 3)

where [COD]i (mg/L) refers to the initial COD charge in the
wastewater entering the anode chamber and [COD]f (mg/L)
reflects the final COD concentration of the effluent in the
anode chamber following the experiment.

Results and discussion

Characterization

Figure 2 depicts the X-ray diffraction (XRD) patterns of
g-C3N4, LTN, and LTN/g-C3N4 heterojunction samples.

The X-ray diffraction (XRD) analysis demonstrates that the
diffraction pattern of the LTN phase closely corresponds

Resistance

LTN/g-C:N.

coated carbon cloth

) / Cathode

NRE-212)
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Fig. 2 XRD pattern of g-C;N,, LTN and LTN/g-C;N, heterojunction
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Fig.3 FTIR spectrum of g-C;N,, LTN and LTN/g-C;N,, heterojunction
material

to the standard lithium niobite (JCPDS No. 020-0631),
suggesting a trigonal symmetry characterized by a space
group of R3c. The peak observed at an angle of 27.36° in
the pure g-C;N, sample corresponds to the distinctive inter-
planar stacked graphitic layered structure and specifically
represents the (002) plane, as identified by the JCPDS file
No. 87-1526. These peaks are aligned with the findings of
g-C3N, and LTN as documented in prior research papers
[28, 29]. Nevertheless, it is worth noting that in the LTN/
g-C;N, heterojunction, the diffraction patterns belong
to LTN and g-C;N,, exclusively correspond to LTN and
g-C3N4, without any discernible diffraction peaks originat-
ing from additional impurities. This discovery validates that
both LTN and g-C;N, retain their inherent crystal structure
without undergoing any formation of additional impurities

throughout the synthesis procedure. The confirmation of the
presence of the LTN/g-C;N, heterojunction photocathode
is subsequently discussed through the utilization of Furrier-
transform infrared spectroscopy (FTIR), as elaborated upon
in subsequent sections.

The FTIR analysis was conducted to examine the struc-
tural features and functional groups present in the materi-
als g-C;N,, LTN, and heterojunction material LTN/ g-C;N,.
Figure 3 illustrates the peaks obtained from the analysis.
The spectrum of pure g-C;N, spectrum exhibits a peak at
809 cm™ ', which can be attributed to the breath mode of the
s-triazine unit [30, 31]. Furthermore, an intense peak rang-
ing from 1136 to 1634 cm™! was detected, indicating the
presence of a robust bond. This peak aligns with the antici-
pated stretching vibration of conjugated CN heterocycles,
signifying the characteristic features of carbon nitride [28,
31]. Moreover, a wide spectral range spanning from 3087
to 3282 cm™! was attributed to the stretching vibrations of
N-H and O-H bonds that are inherent in the photocatalysts
[32].

In contrast, both LTN and LTN/ g-C;N, exhibited a com-
parable spectral pattern within the 554572 ¢cm™! range,
which can be attributed to the vibration of Nb\O [33] and
Ta\O [34]. Furthermore, a small band at 1473 cm™! was
observed in the LTN/g-C3N4 spectrum, originating from
the aromatic C—N stretching. This finding suggests the for-
mation of a heterojunction structure between the two mate-
rials, indicating their binding nature.

The surface morphological characteristics of the as-
synthesized LTN/ g-C;N,, hybrid material were thoroughly
examined utilizing Scanning Electron Microscopy (SEM)
techniques. The obtained results, as depicted in Fig. 4(a),
confirmed the successful synthesis of nanosheets-like
stacked g-C;N,, which served as the host structure for the
intricate loading of LTN particles. The micrograph exhib-
ited a high level of resolution, revealing a distinct organi-
zation of g-C;N, nanosheets. This arrangement formed
a hierarchical structure that enhanced the dispersion and
immobilization of LTN particles. On the other hand,,
Fig. 4(b) presents an illustration of the LTN particles, show-
casing their characteristic spherical morphology. The par-
ticles were observed to exhibit a tendency for aggregation,
resulting in the formation of significantly large masses with
an estimated size of approximately 1.89 pm. This phenom-
enon serves to emphasize the interaction between the LTN
particles and the g-C;N, nanosheets. The present studies
have contributed to a deeper comprehension of the struc-
tural attributes and arrangement of the LTN/g-C;N, hetero-
junction. Furthermore, these investigations have yielded
valuable insights into the potential applications of this het-
erojunction across diverse domains of scientific inquiry and
technological advancements.
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Fig.4 SEM images of (a) LTN/
g-C;N, heterojunction, and (b)
LTN material
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DRS spectra measurements were used to assess the opti-
cal absorption capacity of g-C;N,, LTN, and the LTN/g-C;N,
heterojunction, as shown in Fig. 5. Two distinct absorption
peaks between 300 and 400 nm were observed for g-C;N,.
Interestingly, the band gap of protonated single-layer g-C;N,
was consistent with the LTN/ g-C;N,, heterojunction, which
showed similar peaks to g-C;N, [35, 36].

To calculate the direct transitions band gaps, the Kubelka-
Munk relation (Eq. 4) was employed,

ahv = A(hv — Eg)n/2 “)

where o represents the diffuse absorption coefficient, h is the
Planck constant, and v denotes the light frequency.

The plot of (ahv)? vs. hv (shown in the inset of Fig. 5)
was used to determine the band gaps. The computed band
gaps for g-C;N,, LTN/g-C;N,, and LTN were found to be
3.01 eV, 3.77 eV, and 4.37 eV, respectively. In contrast to
the observed behavior in the LTN sample, it is worth noting
that the band gaps of g-C;N, and LTN/g-C;N, exhibited a
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close correspondence, indicating that they did not simply
mix together, but instead formed a heterojunction.

Power density and polarization curves

The evaluation of the Single Chamber Microbial Fuel
Cell (MFC) performance was conducted after a duration
of 120 h through the utilization of polarization and power
density curves. The evaluations were carried out in vary-
ing light conditions, including both light and dark condi-
tions, in order to examine the photocatalytic performance
of the LTN/ g-C;N,-modified carbon cloth electrode. The
resistance of the electrode varied from 11 MQ to 1Q, and
the power output was recorded after the values reached a
stable state.

Figure 6(a) illustrates the polarization curves, which indi-
cate a slight increase in the open circuit voltage (OCV) from
703 mV to 710 mV in the presence of light. Theoretically,
OCVs in Bio-electrochemical systems (BESs) are closely
linked to the concentrations of redox substances [27].

In this particular system, oxygen served as the primary
oxidant reduced at the cathode. As the cathode structures
were nearly identical and the same gas source (air) was
used, the oxygen reduction reaction (ORR) had minimal
impact on the change in OCVs [37].

Figure 6(b) displays the power density obtained on the
5th day (after 120 h). It is evident that the maximum power
density achieved under light conditions (667.7 mW/m?) was
approximately 65% higher than that observed in the dark
conditions (235.64 mW/m?) for the LTN/ g-C;N,-modified
electrode. The observed improvement can be attribute to
the photocatalytic characteristics of the electrode, enabling
the absorption of visible light and promoting the expedited
reduction reaction of dissolved O at the cathode through
the generation of electron-hole pairs on its surface [38].

The carbon cloth electrode modified with LTN/g-C3N4
demonstrated a significant synergistic effect when exposed
to light, leading to a greater power density in comparison
to the absence of light. The findings of this study indica-
tethat LTN/ g-C;N, exhibits promising potential as a highly
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Fig. 6 (a) Polarization, and (b) Power density curves of LTN/g-C3N4
based MFC

Table 1 Maximum power densities noted in this study with other stud-
ies on single chamber MFCs

Cathodes
Platinum-coated
carbon paper

Power output Membrane  References
790 mW/m2 [39]

Non — catalyzed 1122 mW/m2  Nafion 117  [40]
graphite plates

Pt layer coated carbon 0.15 mW/m2) Nafion [41]

cloth

LiNbO3 coated carbon 131 mW/m3 Nafion [11]

cloth (NRE-212)

LTN/g-C3N4 coated  667.7 mW/m3  Nafion This study
carbon cloth (NRE-212)

effective cathode catalyst, offering a viable alternative to
conventional and expensive catalysts such as platinum. This
is primarily attributed to its notable catalytic performance
and cost-effectiveness.

Comparing the maximum power densities noted in this
study with other studies on single chamber MFCs (Table 1),
it is clear that significant variations exist. For example,
Touach et al. achieved a maximum power density of 40
mW/m? using industrial wastewater, which increased to 131
mW/m?® under UV-visible irradiation [11]. In another study,
Cu,O/rGO cathode catalysts were analyzed alongside com-
mercial Pt/C, and it was observed that the microbial fuel
cell (MFC) utilizing Cu,O/rGO exhibited a greater output
voltage (0.223 V) in contrast to the MFC employing com-
mercial Pt/C (0.206 V) [42].

Wastewater treatment

The objective of this study is to investigate the process of
bio-photocatalytic oxidation of organic compounds in MFC
during electricity generation. Our study was centered on the
elimination of COD from a sample of industrial wastewater,
which initially had a COD concentration of 1740 mg/L. Fig-
ure 7 illustrates the variations in chemical oxygen demand
(COD) removal over the course of 24, 48, 72, 96, and 120 h
under both illuminated and non-illuminated conditions.
The concentration curves illustrated in Fig. 7(a) displayed
apparent differences. Under lighted conditions, the removal
of COD exhibited a more pronounced and rapid decline,
decreasing from an initial concentration of 1740 mg/L to
a final concentration of 202 mg/L. This outcome suggests
a superior performance in comparison to the COD removal
trend observed in the absence of light, where the COD
concentration decreased to 583 mg/L.On the initial day of
operation, after a duration of 24 h, a modest COD removal
value of 19.37% was observed when exposed to the light
source depicted in Fig. 7(b). Nevertheless, there was a nota-
ble surge in the percentage, rising to 49.6% after a span of
48 h, which was then succeeded by a substantial elevation
to 62.42% at the 72-hours, all while the light illumination
was sustained. The removal of COD exhibited a continu-
ous improvement, with a value of 75.98% observed at the
96-hous. Subsequently, the removal efficiency reached its
maximum value of 88.4% upon completion of the opera-
tion, which occurred at the 120-hours. The observed peak
removal rate aligns with the peak power generation, sug-
gesting a significant correlation between the removal of
COD and the production of electricity. On the other hand,
the rate of COD removal in the absence of light conditions
reached its maximum value of 66.5%.Furthermore, higher
initial concentrations of COD were found to enhance the
anaerobic conditions at the anode, leading to a prolonged
period of power generation. The enhancement of anaerobic
conditions additionally facilitated the removal of COD [43].

In summary, the research findings indicate that bio-elec-
trocatalytic oxidation in a MFC is a viable method for the
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removal of organic compounds. This is supported by the
substantial reduction in COD observed under lighted condi-
tions, as compared to the absence of light. The inclusion of
light was an essential contributor in enhancing the overall
efficacy of the system, resulting in higher levels of COD
removal and enhanced power generation. Furthermore, it
was observed that higher initial concentrations of COD had
a positive influence on the anaerobic conditions, resulting in
extended power generation and enhanced removal of COD.

Conclusion
The objective of this study was to evaluate the environmen-
tal impacts and energy efficiency of a newly developed com-

posite material incorporated into a carbon cloth cathode,
employed for the purpose of converting wastewater into

@ Springer

usable energy. To accomplish this goal, a single-chamber
MFC was utilized, with the LTN/g-C;N,, catalyst employed
as a photocatalyst in the cathode, operating under both illu-
minated and non-illuminated conditions.

The results indicated that the electrode that was devel-
oped demonstrated a greater power density when exposed
to light (667.7 mW/m?) compared to when it was in a dark
environment (235.64 mW/m?). Furthermore, the maximum
efficiency of COD removal was observed to be 88.4% within
a duration of five days in the presence of a light source. The
observed outcomes indicate that the LTN/g-C;N, catalyst
exhibits favorable characteristics, rendering it a potentially
advantageous and economically viable substance for the
conversion of organic substances into electrical energy,
alongside the concurrent purification of water.
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