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Abstract:- This project embarked on a journey to create
a basic battery using readily available household items
like aluminium foil, charcoal, tissue paper, and table salt
(NaCl). While this specific combination didn't yield a
functional aluminium air battery, the exploration itself
proved to be a valuable learning experience, shedding
light on the fascinating science behind batteries. The
chosen materials, though not a perfect recipe for an
aluminium air battery, offered intriguing possibilities:
Aluminium foil: As a readily available source of
aluminium, it serves as a prime candidate for the anode
(negative electrode) in a future, more refined battery
design. Its abundance and conductive properties make it
a valuable material to explore. Charcoal: While not
optimal for this specific application, charcoal possesses
inherent conductivity. This characteristic could be
harnessed in alternative battery constructions,
potentially acting as a current collector or even a
component within a specialized type of battery. Tissue
paper: Although not suitable as an electrolyte due to its
porous nature, tissue paper serves as a tangible
representation of the separator, a crucial component in
functional batteries. Its role in physically separating the
electrodes emphasizes the importance of proper
compartmentalization within a battery. Table salt
(NaCl): Though not ideal for aluminium air batteries
due to potential reactions with aluminium, NaCl's
presence as a common ionic compound highlights the
concept of electrolytes. Electrolytes are essential for
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facilitating the flow of ions within a battery, a key
process for electricity generation.

Keywords:-  Aluminum, Battery, Cathode, Anode,
Electrolyte, Voltage.

l. INTRODUCTION

Aluminium-air batteries, classified as a subset within
the broader category of metal-air batteries, have recently
garnered substantial attention due to their distinctive
composition comprising an anode made of aluminium and a
cathode derived from ambient air. The unique combination
of these materials has propelled aluminium-air batteries to
the forefront of energy storage technologies, primarily for
their commendable energy efficiency and environmentally
friendly characteristics. Representing a promising frontier in
the realm of energy storage, aluminium-air batteries harness
the electrochemical interaction between aluminium and
oxygen to yield a robust and efficient electrical output. This
inherent efficiency, coupled with their well-acknowledged
high energy density, positions these batteries as versatile
solutions suitable for a wide array of applications. Their
adaptability spans from powering electric vehicles,
providing energy for portable electronics, to contributing to
the storage demands of grid-scale energy systems. The
distinctive feature of aluminium-air batteries lies in their
environmentally conscious design. By utilizing ambient air
as the cathode, these batteries circumvent the need for toxic
and rare substances traditionally found in other battery
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types. This sustainable approach not only contributes to
environmental goals but also aligns with the growing
emphasis on adopting eco-friendly technologies in the
pursuit of cleaner energy solutions. The conscientious
selection of materials in aluminium-air batteries extends
beyond their environmental benefits; it also impacts their
operational efficiency and safety. The elimination of
hazardous components enhances both the sustainability and
safety profile of these batteries, further solidifying their role
in the broader context of green energy technologies.

Fig 1 Aluminum Air Battery Model

As societies worldwide place an increasing emphasis
on sustainable practices, aluminium-air batteries emerge not
merely as efficient energy storage devices but also as
champions of environmental stewardship. Their role in
contributing to a cleaner and more sustainable energy future
is becoming increasingly significant. In an ever-evolving
landscape of energy technologies, aluminium-air batteries
stand as a compelling choice, embodying innovation,
efficiency, and a commitment to a greener future.

1. LITERATURE REVIEW

» Unveiling the Science Behind Everyday Materials: A
Household Battery Exploration (Expanded)

This project embarked on a captivating exploration to
create a basic battery using readily available household
items: aluminium foil, charcoal, tissue paper, and table salt
(NaCl). While this specific combination didn't yield a
functional aluminium air battery, the journey itself proved to
be a valuable learning experience, shedding light on the
fascinating science behind batteries.

» Delving into the Realm of Aluminium Air Batteries

Our initial aim was to construct a household version of
an aluminium air battery. This type of battery leverages the
inherent reactivity of aluminium as an anode (negative
electrode) with oxygen from the air acting as the cathode
(positive electrode). However, as our research revealed,

NISRT24MAY072

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/lIJISRT24MAY 072

specific components are crucial for optimal functionality
(Zhang et al., 2018).

The paper "Aluminium-Air Battery: Fundamentals and
Recent Developments (2018)" by X. Gregory Zhang et al.
served as a comprehensive guide. It delves into the core
principles of aluminium air batteries, explaining their
operational  characteristics and highlighting  recent
advancements in the field (Zhang et al., 2018). This resource
emphasizes the critical role of optimized electrolytes,
typically solutions like potassium hydroxide (KOH) or
sodium hydroxide (NaOH), which facilitate the flow of ions
within the battery. Additionally, suitable cathode materials
are essential for efficient oxygen reduction from the air.

» Exploring Alternatives: Beyond the Aluminium Air
Battery

While the chosen household materials possessed some
potential, their limitations became apparent. The inherent
properties of charcoal weren't ideal for the cathode in this
specific application (Zhang et al., 2018). Tissue paper,
though offering a physical separation between components,
lacked the necessary properties to function as a proper
electrolyte due to its porous nature. Table salt (NaCl), while
an ionic compound, could potentially react with the
aluminium, hindering efficiency.

» Inspiration from Innovative Approaches

The research by F. Gomez-Cordes et al. titled "An
Inexpensive Paper-Based Aluminium-Air Battery (2017)"
provided valuable insights, even though it didn't directly
apply to household materials (Gémez-Cordes et al,2017).
This work showcases innovative approaches to constructing
aluminium air batteries, particularly the utilization of low-
cost, paper-based designs. It reinforces the importance of
selecting appropriate components for optimal battery
performance.

» Moving Forward: Exploring Safer and More Achievable

Options

Although the initial goal of creating a household
aluminium air battery wasn't achieved, the exploration
process unveiled a wealth of scientific knowledge. For
future for days into household battery construction,
alternative options present themselves as more viable
choices. These readily available materials, like lemons,
copper, and zinc, offer a safer and more achievable approach
to grasping the fundamental principles of batteries. These
options are frequently referenced in science projects and
educational resources.

In conclusion, this project, despite not yielding a
functional aluminium air battery from household materials,
ignited a thirst for scientific exploration. It highlighted the
importance of selecting appropriate components for
constructing functional batteries and underscored the
fascinating world of electrochemistry at play within them.
The cited literature offers a foundation for further
investigation and showcases the ongoing advancements in
battery technology.
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11. MATERIAL AND EQUIPMENT

» The Material and Equipments used for Making the
Aluminum air Battery are as Follows:

Table 1 Meterial and Equipment

o

Material and Equipment

Battery box

Aluminum foil

Charcoal

Sodium hydroxide (salt water)

Tissue Paper

Copper wire

Battery separator

Multimeter

ol N|o|g|~ w2

Total costing was around 2000rs

e Above Material is Essential and all Together they Cost
Around RS.2000.

V. BATTERY CONTRUCTION

Fig 1 gives us the idea about the systematic diagram of
the battery.

Fig.2 is of how a battery looks internally.

The step by step procedure for making a individual
battery.

ACTIVATED

CHARCOAL [0 |
PAPER TOWEL ["carvook |

\ RS

ANODE

ALUMINIUM FOIL )

* SCHEMATIC DIAGRAM OF ALUMINIUM AIR BATTERY

Fig 2 Schematic Diagram of Aluminium Air Battery

e Cuta 10 by 7 cm piece of aluminium foil.

e Make a solution of saturated salt water on: In a glass of
water, dissolve the salt until the salt is the only substance
left at the bottom.

o Place the tissue paper (Used as paper towel) on top of the
foil After folding it in half and dipping it into the
mixture. A tissue paper is inserted to enhance electrolyte
retention.
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e Fill the activated carbon with salt water until it is fully
wet.

e Ensure that the foil is not touched by electricity; a three-
layer, special process should be used to create a collision
with your lead battery.

e Connect copper wires to aluminium and charcoal-
electrolyte system

e Check the voltage with the help of multimeter.

Electrochemical reactions that take place in aluminium
air battery.

The fig.3 shows the electrochemical reaction between
the aluminum and air (Oxygen).
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Fig 4 Chemical Reactions in Aluminium Air Battery

Anode: Al —  AlN3++3e-
Cathode: O2 + 2H20 + 4e- — 40H"-
Overall: 4 Al+ 302+6H20 — 4Al (OH) "3
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» Advantages

o Abundant and Cost-Efficient Materials:
Aluminum, abundant and cost-effective, replaces
scarce lithium and cobalt, reducing production costs.

e High Energy Density:

Aluminume-air batteries offer a compact, lightweight
design with high energy density, crucial for extending
electric vehicle (EV) range.

e Reduced Environmental Impact:

Aluminum's recyclability minimizes environmental
impact, contrasting with lithium-ion batteries' reliance on
environmentally taxing mining practices.

o Safety and Stability:

Non-flammable electrolytes enhance safety, and the
stable aluminium anode reduces risks associated with
overheating or combustion.

e Scalability and Efficiency:

Simplicity in materials and manufacturing processes
allows for efficient scalability, meeting the increasing
demand for energy storage solutions.

e Longer Lifespan

The inherent stability of aluminum as an anode
material contributes to a longer battery lifespan, a valuable
characteristic for various applications.

V. RESULT AND OBSERVATION

» The Output we Got from Our Batteries are as Follows:

We can see from below table and graph that as the
number of batteries goes on increasing the voltage produced
also increases.

» Result

One battery gives 0.7 voltage. By connecting the
battery into series we can increase the voltage. So we had
connected 28 batteris in series.

Table 2 Result

No. of Battries Voltage
5 2.72
10 5.44
15 7.72
20 10.44
24 12.44
28 14.44

By this connection , we got 14.44 voltage by 28
batteris.from the above table we can see the increase in
voltage with no. of batteries.
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Fig 5 Voltage VS No. of batteries

» By this Graph we can Clearly see the Increase in Voltage
with Adding each Battery.

e Each battery produced 0.7 volt.

e The battery instantaneously supplies the necessary
voltage.

e As such, the battery may be useful in situations where
instantaneous electricity is needed.

e A salt particle was discovered at the terminal a few days
later.

e It was noted that as the anode, cathode, and electrolyte
solution react, the voltage drops. Meanwhile, an
increasing amount of salt is added.

VI. CONCLUSION

In conclusion, our study emphasizes the considerable
potential of aluminum-air batteries as a cost-effective
alternative for electric vehicles. While our initial findings
are promising, addressing key challenges such as electrolyte
stability and battery lifespan is imperative for achieving
widespread adoption. Future research should prioritize the
refinement of construction processes and the exploration of
innovative materials to propel these batteries into
mainstream use.

The optimization of construction methodologies holds
the key to enhancing the overall efficiency and reliability of
aluminium-air batteries. Integration of inventive approaches
in material science and engineering stands as a promising
avenue for overcoming current limitations, paving the way
for a new era in energy storage solutions. Continued
dedication to research and development in these areas is
essential for unlocking the full potential of aluminium-air
batteries.
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Looking forward, the potential transformative impact

of aluminium-air batteries on the electric vehicle industry is
substantial. Their environmental advantages, coupled with
cost-effectiveness, position them as innovative players in the
broader landscape of energy storage. As we persist in
refining these technologies, aluminium-air batteries stand
poised to not only revolutionize electric vehicles but also
contribute significantly to the global shift toward sustainable
and economically viable energy solutions.
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