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Abstract:- The adoption of new battery technologies in 

Information Technology (IT) rooms is a promising trend 

that can enhance the performance and sustainability of IT 

systems. New battery technologies, such as solid-state, 

cobalt-free, and iron-air batteries, offer advantages over 

conventional lithium-ion batteries in terms of energy 

density, charging speed, safety, and environmental impact. 

This article examines the potential of new battery 

technologies in IT rooms, discussing both their benefits in 

improving system reliability and efficiency and the 

challenges they face. 

 

I. INTRODUCTION 

 

IT rooms are essential components of modern 

organizations, as they host servers, routers, switches, and other 

devices that support IT operations. However, IT rooms also 

consume a significant amount of energy and require reliable 

backup power sources in case of grid failures or emergencies. 

Therefore, the choice of battery technology for IT rooms is a 

critical factor that affects both the performance and 

sustainability of IT systems. Most IT rooms today rely on 

lithium-ion batteries, which are widely used in consumer 

electronics and electric vehicles. Lithium-ion batteries have 

high energy density, fast charging, and long lifespan, making 

them suitable for IT applications. However, lithium-ion 

batteries also have drawbacks, such as fire risk, limited supply 

of key materials, and environmental concerns. These 

challenges have motivated the research and development of 

new battery technologies that can offer better alternatives for 

IT rooms. This article aims to explore the emerging battery 

technologies that can be used in IT rooms, highlighting their 

advantages in improving system performance and 

sustainability, as well as the challenges and considerations for 

their adoption. 

 

II. HOW NEW BATTERY TECHNOLOGIES 

IMPROVE IT SYSTEM PERFORMANCE? 

 

New battery technologies can bring several benefits to IT 

systems, such as higher energy density, faster charging, and 

improved safety. These benefits can translate into better 

system performance, reliability, and efficiency. Some of the 

new battery technologies that can be used in IT rooms are: 

 

 Solid-state batteries: These batteries use a solid electrolyte 

instead of a liquid or gel one, which eliminates the risk of 

leakage or fire. Solid-state batteries can also achieve 

higher energy density and faster charging than lithium-ion 

batteries, as well as longer lifespan and lower 

degradation1. Solid-state batteries can provide more stable 

and efficient backup power for IT rooms, as well as reduce 

the space and weight requirements for battery installation2. 

 

 Cobalt-free lithium-ion batteries: These batteries replace 

the cobalt-based cathode material, which is expensive and 

scarce, with other metals, such as nickel, manganese, or 

iron. Cobalt-free lithium-ion batteries can reduce the cost 

and environmental impact of battery production, as well as 

improve the safety and performance of the batteries3. 

Cobalt-free lithium-ion batteries can offer a more 

affordable and sustainable option for IT rooms, without 

compromising the energy density and charging speed of 

lithium-ion batteries4. 

 

 Iron-air batteries: These batteries use iron as the anode 

material and air as the cathode material, which are 

abundant and cheap. Iron-air batteries can store more 

energy than lithium-ion batteries, as well as have longer 

lifespan and lower self-discharge rate. Iron-air batteries 

can provide a low-cost and high-capacity backup power 

source for IT rooms, as well as reduce the carbon footprint 

of battery operation. 

 

III. REDUCING ENVIRONMENTAL IMPACT OF IT 

SYSTEMS THROUGH NEW BATTERY 

TECHNOLOGIES 

 

New battery technologies can also help reduce the 

environmental impact of IT systems, by using more 

sustainable materials, reducing greenhouse gas emissions, and 

enhancing recycling potential. Some of the ways that new 

battery technologies can contribute to environmental 

sustainability are: 

 

 Using more abundant and less toxic materials: New battery 

technologies can reduce the dependence on scarce and 

harmful materials, such as cobalt, lithium, and solvents, 

which are often associated with human rights violations, 

environmental degradation, and geopolitical conflicts. By 

using more abundant and less toxic materials, such as iron, 
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nickel, and solid electrolytes, new battery technologies can 

lower the environmental and social costs of battery 

production and disposal. 

 

 Reducing greenhouse gas emissions: New battery 

technologies can also reduce the greenhouse gas emissions 

of IT systems, by improving the energy efficiency and 

renewable integration of IT rooms. New battery 

technologies can enable more efficient energy use and 

storage in IT rooms, as well as facilitate the integration of 

renewable energy sources, such as solar and wind, into the 

grid. By reducing the reliance on fossil fuels and 

increasing the use of clean energy, new battery 

technologies can help mitigate the climate impact of IT 

systems. 

 

 Enhancing recycling potential: New battery technologies 

can also enhance the recycling potential of IT systems, by 

using more recyclable materials and designs. New battery 

technologies can increase the recyclability of battery 

components, such as metals, electrolytes, and separators, 

as well as simplify the recycling process, by reducing the 

complexity and diversity of battery chemistries. By 

increasing the recycling potential, new battery 

technologies can reduce the waste generation and resource 

consumption of IT systems. 

 

IV. CHALLENGES AND CONSIDERATIONS 

 

While new battery technologies offer promising benefits, 

there are also challenges and considerations for their adoption 

in IT rooms. These include the technical maturity, economic 

viability, and regulatory compatibility of the new battery 

technologies. Some of the challenges and considerations are: 

 

 Technical maturity: New battery technologies are still in 

the early stages of development and testing, and they may 

face technical barriers, such as scalability, durability, and 

compatibility, before they can be widely deployed in IT 

rooms. For example, solid-state batteries may suffer from 

low conductivity, high resistance, and poor interface 

stability, which can affect their performance and lifespan. 

New battery technologies may require further research and 

innovation to overcome these technical challenges and 

demonstrate their reliability and suitability for IT 

applications. 

 

 Economic viability: New battery technologies may also 

face economic barriers, such as high cost, low availability, 

and limited infrastructure, before they can compete with 

lithium-ion batteries in the market. For example, cobalt-

free lithium-ion batteries may have higher manufacturing 

costs and lower energy density than cobalt-based ones, 

which can affect their profitability and attractiveness. New 

battery technologies may require more investment and 

support to reduce their cost and increase their availability 

and accessibility for IT users. 

 

 Regulatory compatibility: New battery technologies may 

also face regulatory barriers, such as safety standards, 

environmental regulations, and market policies, before 

they can be integrated into the existing IT systems and 

networks. For example, iron-air batteries may pose safety 

risks, such as hydrogen production and corrosion, which 

can require special handling and disposal. New battery 

technologies may require more coordination and 

cooperation among stakeholders, such as manufacturers, 

users, regulators, and utilities, to ensure their safety, 

compliance, and interoperability in IT environments. 

 

V. CONCLUSION 

 

The adoption of new battery technologies in IT rooms is 

a promising trend that can improve the performance and 

sustainability of IT systems. New battery technologies, such as 

solid-state, cobalt-free, and iron-air batteries, can offer 

advantages over conventional lithium-ion batteries in terms of 

energy density, charging speed, safety, and environmental 

impact. However, new battery technologies also face 

challenges and considerations in their implementation, such as 

technical maturity, economic viability, and regulatory 

compatibility. Therefore, the successful adoption of new 

battery technologies in IT rooms requires a holistic and 

strategic approach that considers the benefits, challenges, and 

implications of these technologies for IT systems and society. 
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