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ABSTRACT
The solid oxide fuel cells are a battery that can be used to substitute battery cells in practically any
portable devices. Existing DMFCs have double the energy density of modern battery packs and can
be recharged instantly The Development of critical thinking skills is committed to produce higher
voltage gain if the biofuel material's core – the polymeric electrochemical membranes (PEM) – is far
more resistive to the gasoline. As a result, intensive studies are underway to create Nafion® (a most
frequently employed PEM for liquid fuels) alternatives with higher electron density and low ethanol
penetration (superiority). Polymers are indeed a cost-effective and profitable way to develop barriers
with the necessary transport characteristics. To yet, there was an only significant study into PEM
mixes, as well as a variety of questions unanswered. Its effects of mix content, biochemistry, and
treatment on polymers shape, as well as transportation characteristics and selection, are investigated
in this work. The comparability of cast materials to temperature compressed membrane is indeed a
significant influence in this research. Its ultimate goal is to meet both barriers to produce insoluble
mixes with fewer data, whereas annealing liquid casting membrane enhanced miscibility but, as a
result, analyses, according to the study. Where at higher methanol fueling percentage, overall DMFC
efficiency of an annealing seamless integration portion sizes of Nafion®/poly (vinyl alcoholic)
(PVA) (only with Five wt percent Polymer) was found to be 33 percent greater that Nafion® (the
market norm).
KEYWORDS: Direct methanol fuel cells, crossover methanol, polymer electrolyte membranes,
permeability methanol, composite membranes, electrolyte, PEM, fuel cells, electrolysers.

I.

INTRODUCTION

Power devices in these days are quite possibly the most encouraging clean energy innovations.
Direct methanol energy components (DMFCs) can possibly control future microelectronic and
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convenient electronic gadgets [1]. The immediate methanol energy components offer a few points of
interest of successful activity at low temperatures, straightforward plan, and ecologically considerate
nature. In addition, methanol is simpler to deal with as a result of its fluid nature at room temperature
[2-4]. It is of minimal effort and accessibility at modern scale just as simple to store, and protected
being used and conveyance. All the more critically, not at all like hydrogen polymer trade film power
devices, DMFCs dependent on methanol watery arrangement don’t require humidifying framework
and uncommon warm administration auxiliary gadgets [5]. Furthermore, the force and energy
densities are predominant, in any event, when contrasted and circuitous power device and recently
created lithium-particle batteries [6]. Potential utilization's of the DMFC incorporate camcorders,
electric wheelchairs, versatile controlled portfolios, note pad PCs, keen transportation frameworks
(street signs, traffic signals, and so forth), and military interchanges. When all is said in done, a
power module works by changing over compound energy of a fuel into electrical energy.
Mostly on cathode and anode surfaces, DMFC has a flow area (including authoritative rib and
passages), a Dissemination Layer (DL), as well as an Impetus Layer (CL), similar to a polymeric
membrane. [7-8].
Streams factors allowed reagents to pass through the cell. It DL is typically made from carbon cloth
or paper, that also evenly disperses the reagents along the outside impulse layers, but also provides
an electronic signal in between CL as well as the flowing authorities [9]. The impulse layer, that are
linked to the 2 sides of a movie, are where electrical reactions take place [10]. The incentive layers
must be designed to promote the transport of proton, electron, and reaction conditions. The liquid
input DMFC has typically operated at temperatures below 100°C [11]. The alcohol feed system is
forced to flow through the width of the flow path and into the DL before arriving at the cathode CL,
in which it is electrochemical reaction destroyed to form proton, electron, and Carbon dioxide [12].
The Carbon dioxide provided inside the CL then travels backwards thru the DL to the river system,
where it is cleaned by a rush of watery state as it exits the river system. Charged particles formed
there at anode CL are transported to a cathode by particles guiding polymers within the impulse layer
as well as the films, whereupon they combine with water & electron transported along the outside of
the circuit to frame water [13-15].

I.

LITERATURE SURVEY

Luo et al [16], The efficiency of a dual stacks DMFC were evaluated in Luo throughout this study
with both the effect of operating variables, comprising operational temperature and time. The dual
layer Fuel cell with the Polymeric anode channels showed the best efficiency amongst these dual
stacking DMFCs under those operation condition examined. The Polymeric Fuel cell has weakened

www.i-jrp.com/journalrp.editor@gmail.com

2

JRP

Volume 1,Issue 2,2021
Journal of Research Proceedings

even as working heat and fuel air flow have increased. This weakness is not visible under
temperature and high mass flow circumstances, but it is slightly higher than a single battery pack.
Rai et al [17], suggested using methanol as a fuel for the development of micro-DMFC. The MEA
was consisting of micro-porous layer which regulates the process of micro-DMFC. Methanol to the
catalyst at the anode, a catalyst layer of high efficiency for the generation of Methanol protons (H+),
a conductance membrane layer for the movement of methanol, For oxygen and H+ conversion,
protons and a high-performance catalyst at the cathode with water. The author analyzed the effects of
the width of the channel on the fuel cell. Efficiency, taking into account different channel widths
using different distributions and dimensions. Simulation results show that with an increase in cell
voltage, the cell voltage decreases the thickness of the membrane is 50 to 200 micro-meters.
Zhao and Xu [18], Loss of activating, crossing of alcohol and inner current flow, positive ions, and
setbacks in mass transfer were all included in his overall performance monitoring of fluid DMFCs
and DMFCs. The emphasis is on various operational situations. The implications of DMFC operation
condition on energy storage performance. The operating temperature, feed methanol solution
concentration, and flow rates The fuel and the oxidant both have important effects on the efficiency
of the cell. The stated effects of these operating conditions on the fuel cell are recognized as having
the use of the Nafion membranes in DMFCs is limited in efficiency. Revolutionary efficiency leap
calls for novel high- proton membranes conductivity, but poor crossover methanol and
electrochemical high- performance catalysts.
Rao et al [19], Using polarization charts, the impact of the 10 mm thickness identity P(VDF-TrFE)
laminate on Nafion membrane on passively m-DMFC efficiency was investigated. Active mDMFCs using triple polymer composites of 10 mm P(VDF-TrFE) layers showed considerable gains
in current and voltage efficiency. For the very first generation, an identity P(VDF-TrFE) laminate of
Nafion membrane has been used to increase the power efficiency of passively m DMFCs. This has
been characterized by a considerable decrease in methanol penetration, which results in a metallic
substrate on the Nafion membrane and a huge increase in energy efficiency. The amount of
composite materials and their density was indeed a disadvantage.

Dimitrova et al [20], has presented the features of widely viable Nafion R substrates and enhanced
efficiency of Nafion R in DMFCs by utilizing chemical fillers, wherein potentially being generated
only at cathode, results to a reduction in current efficiency and systemic transformation, He explains
how well the addition of hydrophilic artificial materials helps to maintain more moisture and
improve methanol rejection. The conductance increases significantly when artificial substances are
added, according to the researcher.
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Smit et al [21], has reported how the Nafion membrane are altered to minimize alcohol pass in fuel
cells by deposition method of polymers within the membrane surface as well as on the anode
(DMFC). The polymers that was found mostly on the membrane or inside the liquid phase, and also
the polypyrenes, were formed as minute granules with sizes of 100 nanometers and 700 nm,
according to the SEM.
Jiang et al [22], Nafion is perhaps the most often utilised membranes solution in electrolyte solution
and solid oxide fuel cell (PEFCs and DMFCs), according to the researchers, who reached an energy
density of 16.5mWcm–2 to use a polymer composites of polymer (ethylene oxide) poly (acrylic acid)
(PEO–PAA).
Yildirim et al [23], resulting in better catalytic usage through the microscopic design, has developed
DMFC, the hp N-117, that has comparable result towards the conventional N-117 membranes. This
authors then investigated the effects of pressure and temperature on hp N117 & up N117 membrane.
Ren et al [24], He used wet Nafion 117 membrane in this research, and the Carbon dioxide
penetration he found matches the published estimates. He noticed a difference between the values
obtained and the dried membrane. He claimed that in order to quantify CO2 penetration in dry
barriers, a certain amount of CO2 infiltrate flow is required to achieve the plateau's real standard
limit. As a result, the polymerization process was retarded.
Pivovar et al [25], has stated that now in solid oxide fuel cells, the membrane should transport
simultaneously proton plus act as a methanol barriers. He discovered that one of the most popular
power cellular membranes is a great insulator however a weak barriers, while polyvinyl alcohol
evaporating layers are effective alcohol barrier yet weak conductivity. He discussed the benefits of
Nafionin methanol fuel cell deployments in this paper.

I.

SCHEMATIC

Figure 1:Schematic portrayal of the immediate
methanol energy component (DMFC).
The features of our proposed fuel cell with the consideration of the above schematic is as follows:
Usually, the liquid cells supply DMFC operates at temperatures below 100 degrees Celsius. The
methanol input configuration is forced to flow over the width of the river channels and into the DL,
eventually arriving only at electrode CL, in which it is polymeric oxidized to produce proton,
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electron, and CO2 [26-28]. Furthermore the CO2 provided throughout the CL then travels backwards
via the DL to river channels, where it is cleaned by a rush of watery state as it exits the river system
[29-34]. These proton are formed just at anode CL and afterwards transported towards the cathode by
particles guiding polymers within the urge layer and the layer, when they oxidise and electron
moving via the outside circuits to form liquid [35-38].
The anode, cathode, and generally cell responses can be composed as follows:
CH3OH + H2O → 6H+ + 6e− + CO2 (1)

At the anode :
At the Cathode

:

3/2 O2 + 6H+ + 6e−→ 3H2O (2)
Overall reaction :

CH3OH + 3/2O2 → 2H2O + CO2(3)

The most squeezing issue related with this DMFC is that the fuel hybrid due to the penetration of
methanol along with water from the anode to the cathode side. Methanol hybrid during DMFC
activity brings about low force yield in light of synthetic oxidation of methanol at the cathode with
the assistance of the cathode impetus, causing
1) Anode depolarization,
2) Blended potential, bringing about the open- circuit voltage (OCV) of the DMFC beneath
0.8V,
3) Utilization of O2,
4) Cathode impetus harming by CO (a transitional of methanol oxidation) and
5) Genuine water amassing on the cathode (water being delivered by methanol oxidation).

II.

PROPOSED SYSTEM

In order to conduct protons, a proton-exchange membrane is a semi-permeable-membrane usually
made of ionomers and constructed to serve as an electronic insulator and reactant barrier. In
membrane electrode assembly, the important task of the proton exchange membrane is the transport
of protons thus blocking a direct electronic route through the membrane. Another the most widely
used and relatively inexpensive PEM compounds is nafion. In fact, among the greatest problematic
challenges with DMFCs utilizing nafion membrane is indeed a methanol spillover from its anode to
cathode, that results in a mixture possibility upon this electrode and so decrease the overall voltage
level. [39-45].
The objectives of the project are:
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1.

Design, simulation and development of DMFC using PVA-Polyaniline composite on Nafion
membrane.

2.

Optimization of fuel crossover from anode to cathode and thereby enhancing the Power density.
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