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Abstract: Addition polymers are a type of polymer formed by the addition of monomers with double bonds. The 

polymerization process involves the breaking of the double bond and the formation of a single bond between the 

monomers, resulting in a long-chain polymer. Addition polymers are characterized by their high molecular weight, 

high melting point, and high tensile strength. They are also resistant to chemical and biological degradation, making 

them useful in a wide range of applications. 

Addition polymers have a wide range of applications in various fields due to their unique properties. For instance, 

they are used in the production of medical devices, such as catheters and implants, due to their biocompatibility and 

resistance to degradation. Due to their high electrical insulation properties, they are also used in producing electronic 

devices, such as circuit boards and displays. Addition polymers are also used to make adhesives, coatings, and paints 

due to their high adhesive properties and resistance to wear and tear. 

The use of addition polymers in various applications brings about challenges and considerations that necessitate 

attention to their sustainable and effective utilization. Environmental and sustainability concerns and performance 

limitations must be addressed to ensure additional polymers' safe and efficient use. By identifying these challenges 

and implications, this research paper lays the groundwork for future research endeavors, aiming to overcome these 

obstacles and further advance the understanding and utilization of additional polymers across different industries. 
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1.  INTRODUCTION 

Adding monomers with double bonds results in the formation of additional polymers. These polymers have various 

applications in various fields due to their unique properties. For instance, adding polymers to surfactant solutions can 

decrease the critical micelle concentration of surfactants, forming polymer-surfactant complexes (Yang and Hai). The 

degree of branching is used to describe the average topological architecture of highly branched polymers (Zhu et al.). 

Parylene chemistry can be used to synthesize semiconducting light-emitting polymers (Vaeth and Jensen). Radical polymers 

can be generated without metal catalysts, which can alter organic electronic materials' electronic properties and device 

stability (Tomlinson et al.). Biodegradable synthetic and biological polymers are gaining increased importance for their 

high biocompatibility, biodegradation, and bioactive properties (Azimi et al.). Molecule-based organic solar cells can rival 

their parent polymer-based devices (Leliège et al.). The addition of nanoparticles to polymers can drastically transform the 

properties of the host polymer due to the extremely high surface area-to-volume ratios of nanoparticles (Hamming et al.). 

The use of addition polymers in various applications brings about challenges and considerations that necessitate attention 

to their sustainable and effective utilization. Environmental and sustainability concerns and performance limitations must 

be addressed to ensure additional polymers' safe and efficient use. By identifying these challenges and implications, this 

research paper lays the groundwork for future research endeavors, aiming to overcome these obstacles and further advance 

the understanding and utilization of additional polymers across different industries. 
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2.   AIM 

This research aims to provide a comprehensive overview of addition polymers, including their types, properties, examples, 

and applications. The aim also discusses the advancements and future prospects of adding polymers in various fields. 

Additionally, the purpose highlights the challenges and considerations associated with the use of addition polymers, mainly 

focusing on environmental and sustainability concerns, as well as performance limitations. The document aims to 

summarize the findings and implications of addition polymers while also identifying areas for further research to address 

the challenges and enhance the understanding and utilization of these polymers sustainably and effectively. 

3.   CONTENT 

Types and Properties of Addition Polymers 

Addition polymers are a type of polymer formed by the addition of monomers with double bonds. The polymerization 

process involves the breaking of the double bond and the formation of a single bond between the monomers, resulting in a 

long-chain polymer. Addition polymers are characterized by their high molecular weight, high melting point, and high 

tensile strength. They are also resistant to chemical and biological degradation, making them useful in a wide range of 

applications. 

Several examples of addition polymers include polyethylene, polypropylene, polyvinyl chloride (PVC), and polystyrene. 

Polyethylene is a widely used addition polymer in producing plastic bags, bottles, and containers due to its high strength 

and durability. Polypropylene is another addition polymer used in making packaging materials, textiles, and automotive 

parts due to its high resistance to heat and chemicals. PVC is a versatile addition polymer used in producing pipes, electrical 

cables, and flooring due to its high strength and resistance to fire. Polystyrene is a lightweight addition polymer used to 

produce packaging materials, insulation, and disposable utensils. 

Addition, polymers have a wide range of applications in various fields due to their unique properties. For instance, they are 

used in the production of medical devices, such as catheters and implants, due to their biocompatibility and resistance to 

degradation. Due to their high electrical insulation properties, they are also used in producing electronic devices, such as 

circuit boards and displays. Addition polymers are also used to make adhesives, coatings, and paints due to their high 

adhesive properties and resistance to wear and tear. 

Applications of Addition Polymers 

Polymer composites: Addition polymers are widely used in producing polymer composites. Polymer composites combine 

two or more materials to achieve specific properties that cannot be obtained from any of the individual components alone. 

Addition polymers are used as the matrix material in composites, while other materials such as fibers, particles, or flakes 

are used as the reinforcement. The resulting composite material has improved mechanical, thermal, and electrical properties, 

making it suitable for various aerospace, automotive, and construction applications. 

Packaging materials: Addition polymers are extensively used to produce packaging materials, such as plastic bags, food 

containers, and bottles. These materials are lightweight, durable, and have excellent barrier properties, which help to protect 

the contents from moisture, oxygen, and other environmental factors. Addition polymers such as polyethylene, 

polypropylene, and polystyrene are commonly used in packaging materials due to their low cost, ease of processing, and 

versatility. 

Construction materials: Addition polymers are also used to produce construction materials, such as pipes, fittings, and 

insulation. These materials are lightweight, corrosion-resistant, and have excellent mechanical properties, making them 

suitable for harsh environments. Addition polymers such as polyvinyl chloride (PVC), polyethylene (PE), and 

polypropylene (PP) are commonly used in the production of construction materials due to their low cost, ease of processing, 

and durability. 

Electrical and electronic applications: Addition polymers are widely used in producing electrical and electronic 

components, such as wires, cables, and connectors. These materials have excellent electrical properties, such as high 

dielectric strength and low electrical conductivity, making them suitable for use in high-voltage and high-frequency 

applications. Addition polymers such as polyethylene (PE), polypropylene (PP), and polyvinyl chloride (PVC) are 

commonly used in the production of electrical and electronic components due to their excellent electrical properties and 

ease of processing. 
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Advancements and Future Prospects 

Advancements in addition to polymers have opened up exciting possibilities for their application in various fields. 

Regarding emerging trends and technologies, researchers have been exploring using all-organic polymer dielectrics for 

energy storage capacitors, which is promising for efficient and sustainable energy storage (Feng et al.).  

 

 

 

 

 

 

 

 

 

Figure 1. Recent Progress and Future Prospects on All-Organic Polymer Dielectrics 

Additionally, 3D printing of polymer composites has gained significant attention, revolutionizing industries by enabling the 

production of complex structures with enhanced mechanical properties (Park et al.). Developing porous polymer materials 

for CO2 capture and electrocatalytic reduction has also garnered interest as a potential solution for mitigating greenhouse 

gas emissions (Wang et al.). Furthermore, the application of polymer materials and additive technologies in the electrical 

equipment of the agro-industrial complex has shown promising results, offering innovative solutions in the agricultural 

sector (Kazberov). 

In the realm of research and development efforts, the focus has been on high-performance engineering polymers that push 

the boundaries of various sectors such as electronics, transportation, energy, defense, and aerospace  (Kazberov). Multi-

material additive manufacturing of polymers has also witnessed significant progress, enabling the fabrication of complex 

and customizable structures with diverse functionalities (Zheng et al.).. Researchers have also explored end-group and 

junction chemistry in polymer science, aiming to develop tailor-made polymers with specific properties for various 

applications (Kim et al.). Using polymer composites for water treatment and desalination has emerged as a promising 

avenue, showcasing their effectiveness in removing contaminants from water sources (Berber). Moreover, the strength of 

polymer-modified concrete has been studied extensively, with the addition of polymers eliminating limitations and 

enhancing the overall strength of concrete structures (Andayani et al.). Finally, the development of flame-retardants and 

plasticizers, whether reactive or additive, has been crucial for improving the safety and performance of polymer-based 

materials (Staaf and Östman). These advancements and future prospects of additional polymers demonstrate their versatility 

and potential in addressing various challenges across different industries. 

Challenges and Considerations 

Addition polymers have been widely used in various applications due to their unique properties and versatility. However, 

there are some challenges and considerations that need to be addressed for their sustainable use. Some of these challenges 

and concerns are discussed below: 

Environmental and Sustainability Concerns: 

1. Non-Biodegradable Nature: Addition polymers are non-biodegradable, which means they cannot be broken down by 

natural processes. This leads to the accumulation of plastic waste in the environment, which poses a significant threat to 

wildlife and ecosystems . 

2. Carbon Footprint: The production of addition polymers requires a significant amount of energy and resources, which 

contributes to their carbon footprint. The carbon footprint of addition polymers can be reduced by using renewable energy 

sources and improving the efficiency of the production process . 

3. Recycling and Disposal: The recycling and disposal of addition polymers are also major environmental concerns. The 

recycling of addition polymers is challenging due to their complex chemical structure, and the disposal of addition polymers 

in landfills can lead to the release of harmful chemicals into the environment . 
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Performance Limitations: 

1. Temperature Sensitivity: Addition polymers can be sensitive to temperature changes, affecting their mechanical 

properties and performance. This can limit their use in applications that require high-temperature resistance. 

2. Chemical Resistance: Addition polymers can be susceptible to chemical degradation, which can limit their use in 

applications that require chemical resistance. 

3. Mechanical Properties: The mechanical properties of addition polymers can be limited by their molecular structure and 

the presence of impurities. This can limit their use in applications that require high strength and durability. 

In conclusion, the use of addition polymers in various applications has some challenges and considerations that need to be 

addressed for their sustainable use. Environmental and sustainability concerns and performance limitations are significant 

challenges that need to be addressed to ensure the safe and effective use of addition polymers. 

4.   CONCLUSION 

Summary of findings 

The research paper provides a comprehensive overview of addition polymers, including their types, properties, examples, 

and applications. Addition polymers are formed by the addition of monomers with double bonds and exhibit high molecular 

weight, melting point, and tensile strength. They are resistant to chemical and biological degradation, making them useful 

in various fields. Examples of addition polymers include polyethylene, polypropylene, polyvinyl chloride (PVC), and 

polystyrene. Addition polymers find applications in polymer composites, packaging materials, construction materials, and 

electrical and electronic components. 

Advancements in addition polymers have opened up exciting possibilities for their application in different industries. Some 

of these advancements include the use of all-organic polymer dielectrics for energy storage, 3D printing of polymer 

composites, developing porous polymer materials for CO2 capture and electrocatalytic reduction, and applying polymer 

materials and additive technologies in the electrical equipment of the agro-industrial complex. Research and development 

efforts have focused on high-performance engineering polymers, multi-material additive manufacturing, end-group and 

junction chemistry, polymer composites for water treatment, and the strength enhancement of polymer-modified concrete. 

Flame-retardants and plasticizers have also been developed to improve the safety and performance of polymer-based 

materials. 

Despite their benefits, addition polymers present challenges and considerations for their sustainable use. Environmental and 

sustainability concerns include their non-biodegradable nature, carbon footprint, and difficulties in recycling and disposal. 

Performance limitations include temperature sensitivity, chemical resistance, and mechanical properties. 

B. Implications and areas for further research: 

The findings of this research paper have several implications and highlight the need for further research in the field of 

addition polymers. The identified challenges and considerations call for the development of sustainable solutions, such as 

exploring biodegradable alternatives, implementing renewable energy sources in the production process, and improving 

recycling and disposal techniques. 

Further research is needed to address the environmental impact of addition polymers, including investigating biodegradable 

alternatives, developing efficient recycling methods, and exploring innovative approaches for reducing their carbon 

footprint. Additionally, studying the temperature sensitivity and chemical resistance of addition polymers can lead to the 

development of enhanced materials with improved performance in high-temperature and chemically demanding 

applications. Advancing the understanding of the molecular structure and impurities' effects on mechanical properties can 

enable the design and synthesis of addition polymers with superior strength and durability. 

5.   RECOMMENDATIONS 

Based on the findings and implications discussed, the following recommendation can be made: 

Promote Research and Development: Encourage and support research and development efforts to address the environmental 

and sustainability concerns associated with addition polymers. This includes exploring biodegradable alternatives, 

improving recycling techniques, and adopting renewable energy sources in production. Investing in research will lead to 

developing more sustainable and environmentally friendly addition polymers. 
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Foster Collaboration: Encourage collaboration between academia, industry, and government agencies to facilitate 

knowledge sharing, technological advancements, and best practices in the field of addition polymers. Collaboration can 

address the challenges and considerations related to addition polymers more effectively by leveraging expertise and 

resources from multiple stakeholders. 

Enhance Recycling Infrastructure: Invest in the development of efficient recycling infrastructure and technologies 

specifically tailored for addition polymers. This can involve implementing advanced sorting and processing techniques to 

overcome the complexities associated with recycling these polymers. Supporting initiatives that promote the use of recycled 

addition polymers in various industries will also contribute to a more circular economy. 

Promote Education and Awareness: Increase education and awareness among consumers, industries, and policymakers 

about the environmental impact and potential solutions related to addition polymers. This can be done through educational 

campaigns, workshops, and training programs that emphasize the importance of responsible use, recycling, and sustainable 

alternatives. Raising awareness will drive behavioral changes and encourage the adoption of more sustainable practices. 

Encourage Regulatory Measures: Advocate for the implementation of regulations and policies that promote the sustainable 

use and disposal of addition polymers. This can include measures such as extended producer responsibility, incentives for 

the use of biodegradable polymers, and stricter regulations on plastic waste management. Regulatory support can provide 

a framework for sustainable practices and incentivize the development of environmentally friendly addition polymers. 

Foster Innovation: Support innovation in the field of addition polymers by providing funding and resources for research 

and development projects. Encourage the exploration of emerging trends and technologies, such as all-organic polymer 

dielectrics, 3D printing of polymer composites, and porous polymer materials. Foster a culture of innovation that encourages 

creative solutions to address the challenges and limitations associated with addition polymers. 

By implementing these recommendations, the utilization of addition polymers can be made more sustainable and 

environmentally friendly, leading to a reduced environmental impact and better performance in various applications. 
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