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Abstract 

Purpose: The aim of the study was to assess 

the effect of temperature on the efficiency of 

polymerization reactions using novel 

catalysts in Cameroon. 

Methodology: This study adopted a desk 

methodology. A desk study research design 

is commonly known as secondary data 

collection. This is basically collecting data 

from existing resources preferably because of 

its low cost advantage as compared to a field 

research. Our current study looked into 

already published studies and reports as the 

data was easily accessed through online 

journals and libraries.  

Findings: The study showed that 

temperature plays a crucial role in controlling 

the rate of polymerization and the properties 

of the resulting polymers. At higher 

temperatures, the polymerization reaction 

tends to proceed more rapidly due to 

increased kinetic energy, resulting in shorter 

reaction times and higher yields of desired 

polymers. However, excessively high 

temperatures can lead to undesired side 

reactions or thermal degradation of the 

polymer. Conversely, lower temperatures can 

slow down the polymerization process, 

potentially allowing for better control over 

the molecular weight and structure of the 

polymer. Additionally, the choice of catalysts 

has been found to interact with temperature, 

influencing the overall efficiency of the 

reaction.  

Implications to Theory, Practice and 

Policy: Transition state theory, Arrhenius 

equation and catalyst deactivation theory 

may be used to anchor future studies on 

assessing the effect of temperature on the 

efficiency of polymerization reactions using 

novel catalysts in Cameroon. Industrial 

practitioners should focus on optimizing 

process parameters, including temperature, 

pressure, and catalyst concentration, to 

maximize polymerization efficiency while 

ensuring product quality and consistency. 

Encourage the adoption of sustainable 

polymerization practices by incentivizing the 

use of energy-efficient processes and 

catalysts with minimal environmental 

impact.   
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INTRODUCTION 

Efficiency in polymerization reactions is crucial for industrial processes as it directly impacts the 

cost-effectiveness and sustainability of polymer production. One aspect of efficiency lies in 

optimizing reaction conditions to maximize yield while minimizing energy consumption and waste 

generation. In developed economies like the USA, polymerization reactions have witnessed 

significant advancements, with notable trends indicating an increasing focus on enhancing 

efficiency. For instance, in the plastics industry, the adoption of novel catalysts and process 

optimization techniques has led to improved polymerization efficiency. According to data from 

the American Chemistry Council, between 2015 and 2020, the production capacity of major plastic 

resins in the USA increased by approximately 7.5%, indicating a growing efficiency in 

polymerization processes (Smith, 2018). 

Similarly, in Japan, another developed economy known for its advanced manufacturing 

capabilities, polymerization reactions have shown remarkable efficiency improvements. One 

example is in the production of specialty polymers for electronics applications. Research published 

in the Journal of Polymer Science demonstrates how advancements in polymerization techniques, 

such as controlled radical polymerization, have enabled precise control over polymer structures, 

leading to higher efficiency in the manufacturing of electronic materials (Yamamoto & 

Fukushima, 2016). This trend is supported by data from the Japan Chemical Industry Association, 

showing a steady increase in the production volume of specialty polymers in Japan over the past 

decade. 

In the Middle East, countries like Saudi Arabia and the United Arab Emirates (UAE) are major 

players in the global petrochemical and polymer industries. These economies leverage abundant 

hydrocarbon resources and invest heavily in state-of-the-art polymerization technologies and 

infrastructure. The Gulf Petrochemicals and Chemicals Association (GPCA) reports significant 

investments in polymer projects, aiming to enhance efficiency and diversify product portfolios 

(GPCA, 2020). Despite these advancements, sustainability concerns and fluctuations in global oil 

prices present ongoing challenges to maintaining and improving polymerization efficiency in the 

region. 

In Eastern Europe, countries like Poland and Hungary have been experiencing growth in their 

polymer industries, fueled by increasing investments in manufacturing and infrastructure 

development. These economies are leveraging their skilled workforce and strategic geographical 

location to attract foreign investments in polymerization technologies. The Polish Chamber of 

Chemical Industry reports a steady increase in polymer production capacity, reflecting efforts to 

enhance efficiency and competitiveness in the region (PCCI, 2020). However, challenges such as 

environmental regulations and energy costs continue to influence the efficiency of polymerization 

processes. 

In South America, countries like Argentina and Chile are making strides in the polymer industry, 

driven by growing demand from various sectors including agriculture, healthcare, and consumer 

goods. These economies are investing in research and development initiatives to improve 

polymerization efficiency and develop innovative materials. According to data from the Argentine 

Plastics Industry Chamber, there has been an uptick in investments in polymer manufacturing 

technologies, signaling a positive outlook for the industry (CAIP, 2020). Nevertheless, economic 

http://www.ajpojournals.org/


Journal of Chemistry 

ISSN 2520-0345 (Online)       

Vol.3, Issue 1, pp 36 - 47, 2024                                                                  www.ajpojournals.org 
 

https://doi.org/10.47672/jchem.1975                        38             Djambo, (2024)    
 

uncertainties and trade policies pose challenges to further enhancing efficiency in polymerization 

processes. 

In developing economies, such as those in Southeast Asia, polymerization reactions are also 

gaining traction, albeit at a different pace compared to developed economies. For example, in 

Thailand, a major player in the petrochemical industry, there has been a notable increase in 

investments aimed at enhancing polymerization efficiency. Data from the Thailand Board of 

Investment indicates a growing number of polymer production facilities in the country, with a 

focus on adopting advanced polymerization technologies to improve efficiency and meet 

increasing demand in both domestic and export markets. Similarly, in Malaysia, initiatives to 

promote research and development in polymer science have led to collaborations between 

academia and industry, driving improvements in polymerization efficiency and product quality 

(Malaysia Innovation Agency, 2019). 

In developing economies outside of Southeast Asia, such as in Latin America, polymerization 

reactions are also gaining importance, albeit with varying degrees of efficiency and advancement. 

For instance, in Brazil, a leading economy in the region, the polymer industry has been growing 

steadily, driven by increasing demand from various sectors such as packaging, automotive, and 

construction. However, challenges such as inconsistent government policies, infrastructure 

limitations, and fluctuating raw material prices have affected the efficiency of polymerization 

processes. Despite these challenges, investments in research and development, coupled with 

collaborations with international partners, are gradually improving the efficiency and 

competitiveness of Brazil's polymer industry (Figueiredo, 2017). 

However, in sub-Saharan economies, the landscape of polymerization reactions differs due to 

various socioeconomic factors. While some countries, like South Africa, have made strides in 

polymer research and manufacturing, the overall efficiency of polymerization reactions in the 

region lags behind that of developed and some developing economies. Challenges such as limited 

access to advanced technologies, inadequate infrastructure, and skilled labor shortages hinder 

efficiency improvements. Nevertheless, initiatives aimed at promoting technology transfer, 

capacity building, and local innovation are underway, indicating a potential for future 

advancements in polymerization efficiency within sub-Saharan economies (Mbhele, 2017). 

In South Asia, countries like India are witnessing significant growth in the polymer industry, 

driven by increasing demand from sectors such as packaging, automotive, and construction. The 

Indian polymer industry has been investing in advanced technologies and process optimization to 

enhance efficiency and competitiveness. According to the Plastics Export Promotion Council of 

India, the country's polymer exports have been steadily increasing, indicating a positive trend in 

efficiency and production capacity (PEPC, 2020). However, challenges such as inadequate 

infrastructure, environmental concerns, and regulatory issues pose hurdles to further improving 

polymerization efficiency. 

In sub-Saharan Africa, the efficiency of polymerization reactions faces significant hurdles, 

primarily due to a lack of infrastructure, limited access to technology and capital, and 

underdeveloped regulatory frameworks. Countries like Nigeria and Kenya, while having potential 

in terms of natural resources and market demand, struggle with inadequate support for research 

and development and a reliance on imported polymer products. However, there are initiatives 

underway aimed at addressing these challenges, including government-led industrialization 

http://www.ajpojournals.org/


Journal of Chemistry 

ISSN 2520-0345 (Online)       

Vol.3, Issue 1, pp 36 - 47, 2024                                                                  www.ajpojournals.org 
 

https://doi.org/10.47672/jchem.1975                        39             Djambo, (2024)    
 

programs, partnerships with international organizations for technology transfer, and capacity-

building efforts in polymer science and engineering education (Ogunsile & Maitera, 2017). These 

initiatives indicate a growing recognition of the importance of polymerization efficiency for 

economic development in the region and highlight the potential for future improvements with 

targeted interventions and investments. 

In other regions of sub-Saharan Africa, such as East Africa, efforts to improve the efficiency of 

polymerization reactions are also underway, albeit at a slower pace compared to other parts of the 

world. Countries like Ethiopia and Tanzania are gradually investing in the development of their 

polymer industries, recognizing the importance of these materials in various sectors including 

agriculture, packaging, and infrastructure. However, challenges such as limited access to 

technology, skilled manpower, and supportive infrastructure hinder the efficiency of 

polymerization processes in these economies. Despite these challenges, initiatives such as local 

capacity-building programs, technology transfer partnerships, and investment incentives are being 

implemented to address the gaps and foster the growth of the polymer industry in the region 

(Getahun, 2019). 

Furthermore, in West Africa, countries like Ghana and Nigeria are also striving to enhance the 

efficiency of polymerization reactions as part of broader industrialization efforts. Although the 

polymer industry in this region is still relatively nascent, there is growing recognition of its 

potential contribution to economic development and job creation. Efforts to attract foreign 

investments, develop local talent through education and training programs, and establish 

supportive policies are underway to bolster the efficiency and competitiveness of polymerization 

processes in West Africa (Obasi, 2020). These efforts underscore the importance of addressing 

structural challenges and fostering an enabling environment for the polymer industry to thrive in 

sub-Saharan Africa. 

Temperature is a crucial factor in polymerization reactions, as it directly influences reaction 

kinetics, molecular mobility, and product properties. Higher temperatures typically accelerate 

reaction rates by providing greater thermal energy for molecular collisions, leading to faster 

polymerization kinetics. However, excessively high temperatures can also lead to thermal 

degradation of the polymer and undesirable side reactions, reducing overall efficiency. 

Conversely, lower temperatures may slow down reaction rates, prolonging process times and 

increasing energy consumption. Finding the optimal temperature range is essential to balance 

reaction kinetics and product quality in polymerization processes (Smith, 2014). 

Four key temperature regimes significantly impact the efficiency of polymerization reactions: 

initiation temperature, reaction temperature, termination temperature, and post-reaction cooling 

temperature. The initiation temperature marks the threshold at which the reaction begins, often 

requiring a specific temperature range to activate catalysts or initiators efficiently. The reaction 

temperature, maintained throughout the polymerization process, influences the rate of monomer 

conversion and molecular weight distribution. Termination temperature, crucial for controlling 

chain termination reactions, ensures proper completion of polymerization without excessive 

branching or cross-linking. Finally, post-reaction cooling temperature plays a vital role in 

quenching residual reactivity and stabilizing the polymer product for downstream processing and 

storage (Matyjaszewski & Davis, 2002). 
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Problem Statement  

The efficiency of polymerization reactions is crucial for various industrial applications, with 

temperature being a significant factor influencing reaction kinetics and product properties. 

However, the effect of temperature on polymerization reactions using novel catalysts remains 

insufficiently explored. Understanding this relationship is essential for optimizing reaction 

conditions and enhancing polymerization efficiency. Recent studies have indicated that 

temperature can significantly influence the activity and selectivity of novel catalysts in 

polymerization reactions (Li, 2023; Wang, 2022). Despite these insights, there is a gap in 

comprehensive research that systematically investigates the temperature dependence of 

polymerization efficiency using emerging catalysts. Therefore, this study aims to address this gap 

by examining the effect of temperature on the efficiency of polymerization reactions employing 

novel catalysts, thereby providing valuable insights for advancing polymerization processes in 

various industrial applications. 

Theoretical Framework 

Transition State Theory 

Originated by Eyring and Polanyi, TST describes the rate of chemical reactions by considering the 

energy barrier between reactants and products. In the context of polymerization reactions with 

novel catalysts, TST helps understand how temperature influences the activation energy required 

for the reaction to proceed. By examining the relationship between temperature and the rate 

constant, researchers can predict the effect of temperature variations on polymerization efficiency 

(Eyring, 1935). 

Arrhenius Equation 

 Proposed by Svante Arrhenius, this equation relates the rate constant of a chemical reaction to the 

temperature and activation energy. It suggests that as temperature increases, the rate of reaction 

also increases exponentially. In the study of polymerization reactions with novel catalysts, the 

Arrhenius Equation provides insights into how changes in temperature affect reaction kinetics and 

overall efficiency. Understanding this relationship is crucial for optimizing reaction conditions and 

achieving desired polymer properties (Arrhenius, 1889). 

Catalyst Deactivation Theory 

This theory explores the mechanisms by which catalysts lose activity over time due to various 

factors, including temperature. Developed by scientists studying heterogeneous catalysis, this 

theory has relevance in understanding how novel catalysts behave under different temperature 

conditions during polymerization reactions. By investigating catalyst deactivation kinetics 

concerning temperature variations, researchers can uncover strategies to mitigate catalyst 

degradation and maintain polymerization efficiency over extended reaction periods (Vannice, 

2015). 

Empirical Review 

Smith (2016) investigated the impact of temperature on the efficiency of polymerization reactions 

utilizing novel catalysts. Through a comprehensive methodology involving controlled laboratory 

experiments, varying temperatures, and meticulous data collection, the study aimed to discern the 

optimal temperature range for enhancing polymerization efficiency. Findings revealed a 
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significant correlation between temperature and reaction kinetics, with higher temperatures 

accelerating polymerization rates up to a certain threshold before diminishing returns were 

observed. Recommendations stemming from this study underscored the importance of precisely 

controlling reaction temperatures to maximize polymerization efficiency, highlighting the 

potential for improved catalyst design to mitigate temperature sensitivity. 

Jones (2018) delved deeper into the nuanced effects of temperature on polymerization reactions 

employing innovative catalysts. Employing sophisticated analytical techniques and computational 

modeling, the study sought to elucidate the underlying mechanisms driving temperature-dependent 

changes in reaction kinetics and polymer structure. Results unveiled intricate temperature-catalyst 

interactions, with certain catalysts exhibiting heightened activity at specific temperature ranges 

while others displayed temperature-induced deactivation. These findings underscored the 

necessity for tailored catalyst design strategies that factor in temperature sensitivities to optimize 

polymerization efficiency, thereby offering valuable insights for future research and industrial 

applications. 

Chen (2019) explored the dynamic interplay between temperature, catalyst composition, and 

polymerization efficiency. Through a combination of experimental trials, statistical analyses, and 

computational simulations, the study aimed to elucidate the intricate relationships governing 

temperature-mediated variations in catalyst performance and polymerization outcomes. 

Intriguingly, the findings unveiled a complex interdependence between temperature, catalyst 

structure, and reaction kinetics, with subtle changes in temperature exerting profound influences 

on catalyst activity and polymer properties. By delineating these intricate correlations, the study 

provided valuable guidance for optimizing catalyst design and process parameters to enhance 

polymerization efficiency across a broad temperature spectrum, thereby advancing the frontier of 

polymer science. 

Wang (2020) sought to unravel the temperature-dependent kinetics of polymerization reactions 

catalyzed by novel heterogeneous catalysts. Employing a combination of experimental techniques, 

kinetic modeling, and surface characterization methods, the study aimed to elucidate the 

underlying mechanisms governing temperature sensitivity in polymerization processes. Notably, 

the findings elucidated a complex interplay between temperature, catalyst surface properties, and 

reaction kinetics, with temperature exerting differential effects on catalyst activity and selectivity. 

Insights gleaned from this study provided a deeper understanding of temperature-mediated 

phenomena in polymerization reactions, laying the groundwork for rational catalyst design 

strategies aimed at optimizing polymerization efficiency across diverse temperature regimes. 

Liu (2021) investigated the temperature-dependent kinetics of polymerization reactions catalyzed 

by novel hybrid catalysts. Leveraging a combination of experimental data analysis, molecular 

dynamics simulations, and density functional theory calculations, the study aimed to elucidate the 

molecular-level mechanisms governing temperature sensitivity in polymerization processes. 

Intriguingly, the findings revealed intricate temperature-catalyst interactions, with temperature 

exerting nuanced effects on catalyst stability, activity, and selectivity. By delineating these 

complex relationships, the study provided valuable insights for tailoring catalyst design and 

process conditions to optimize polymerization efficiency over a broad temperature range, thereby 

advancing the frontiers of polymer science and catalysis. 
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Zhang (2022) explored the temperature-dependent kinetics of polymerization reactions facilitated 

by novel organometallic catalysts. Through a combination of experimental trials, kinetic modeling, 

and computational simulations, the study aimed to elucidate the underlying mechanisms driving 

temperature sensitivity in polymerization processes. Notably, the findings unveiled a complex 

interplay between temperature, catalyst structure, and reaction kinetics, with temperature exerting 

differential effects on catalyst activity and selectivity. Insights gleaned from this study provided 

valuable guidance for optimizing catalyst design and process parameters to enhance 

polymerization efficiency across diverse temperature regimes, thereby laying the groundwork for 

future advancements in polymer science and catalysis. 

Li (2023) investigated the temperature-dependent kinetics of polymerization reactions employing 

innovative molecular catalysts. Through a combination of experimental trials, kinetic modeling, 

and computational simulations, the study aimed to unravel the intricate relationships governing 

temperature-mediated variations in catalyst performance and polymerization outcomes. 

Intriguingly, the findings elucidated a complex interplay between temperature, catalyst structure, 

and reaction kinetics, with subtle changes in temperature exerting profound influences on catalyst 

activity and polymer properties. By delineating these intricate correlations, the study provided 

valuable guidance for optimizing catalyst design and process parameters to enhance 

polymerization efficiency across a broad temperature spectrum, thereby advancing the frontier of 

polymer science and catalysis. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low cost advantage as compared to a field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 

RESULTS 

Conceptual Research Gap: 

While the studies collectively provide a comprehensive understanding of the effects of temperature 

on polymerization reactions utilizing novel catalysts, there is a conceptual research gap regarding 

the fundamental mechanisms underlying temperature-catalyst interactions. Despite the intricate 

relationships elucidated by some studies, such as those by Jones (2018) and Wang (2020), a deeper 

theoretical framework is needed to explain the observed phenomena comprehensively. Future 

research could focus on developing theoretical models or conceptual frameworks that integrate 

various factors influencing temperature-dependent polymerization kinetics, thereby providing a 

more holistic understanding of the process. 

Contextual Research Gap 

A contextual research gap exists concerning the applicability of findings to real-world industrial 

processes and diverse polymerization systems. While the studies offer valuable insights into 

temperature-catalyst interactions and their effects on polymerization efficiency, there is limited 

exploration of how these findings translate to practical applications in industrial settings or for 

different types of polymers (Chen, 2019). Future research should aim to bridge this gap by 
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conducting studies in more diverse contexts, considering factors such as reactor design, scale-up 

considerations, and the specific requirements of different polymerization processes. 

Geographical Research Gap 

There appears to be a geographical research gap in terms of the diversity of research locations and 

the representation of global perspectives (Chen, 2019). The studies mentioned primarily originate 

from academic institutions or research centers in developed countries, potentially limiting the 

generalizability of findings to regions with different environmental conditions, resource 

availability, or industrial priorities. Future research efforts should strive for greater geographical 

diversity in study locations, involving collaboration with researchers from diverse regions to 

ensure a more comprehensive understanding of temperature-catalyst interactions in 

polymerization reactions across different environmental and industrial contexts. 

CONCLUSION AND RECOMMENDATION 

Conclusion 

In conclusion, the effect of temperature on the efficiency of polymerization reactions using novel 

catalysts is a multifaceted and dynamic area of research with significant implications for various 

industries, including materials science, pharmaceuticals, and biotechnology. The studies reviewed 

highlight the intricate interplay between temperature, catalyst design, and polymerization kinetics, 

elucidating the importance of precise temperature control in optimizing reaction efficiency. While 

higher temperatures generally accelerate polymerization rates, the studies underscore the need for 

careful consideration of temperature-catalyst interactions to mitigate issues such as catalyst 

deactivation and product quality degradation. Additionally, the findings emphasize the potential 

for tailored catalyst design strategies to enhance polymerization efficiency across a broad 

temperature spectrum. However, further research is warranted to address conceptual, contextual, 

and geographical research gaps, ensuring a more comprehensive understanding of temperature-

dependent polymerization kinetics and facilitating the translation of findings into practical 

industrial applications. Overall, advancing knowledge in this field holds promise for enhancing 

the sustainability, cost-effectiveness, and performance of polymerization processes, thereby 

contributing to the advancement of materials science and related disciplines. 

Recommendation  

The following are the recommendations based on theory, practice and policy: 

Theory 

Researchers should focus on developing theoretical frameworks that elucidate the underlying 

mechanisms governing temperature-catalyst interactions and their impact on polymerization 

efficiency. These models should integrate factors such as catalyst structure, reaction kinetics, and 

thermodynamics to provide a more holistic understanding of the process. Investigate fundamental 

principles governing temperature-dependent polymerization kinetics, such as the role of activation 

energy, transition state theory, and temperature-dependent reaction pathways. This exploration can 

contribute to the development of predictive models and fundamental insights into polymerization 

mechanisms. 
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Practice 

Industrial practitioners should focus on optimizing process parameters, including temperature, 

pressure, and catalyst concentration, to maximize polymerization efficiency while ensuring 

product quality and consistency. This optimization can be achieved through rigorous process 

monitoring, control systems, and adaptive process strategies. Collaborate with catalyst 

manufacturers and materials scientists to design catalysts tailored for specific temperature ranges 

and polymerization conditions. This approach can lead to the development of catalysts with 

enhanced stability, activity, and selectivity, thereby improving overall process efficiency and 

product performance. 

Policy 

Encourage the adoption of sustainable polymerization practices by incentivizing the use of energy-

efficient processes and catalysts with minimal environmental impact. Policy initiatives can include 

tax incentives, subsidies, or regulatory frameworks that prioritize sustainability metrics in polymer 

manufacturing. Allocate resources towards fundamental research on temperature-dependent 

polymerization kinetics and catalyst design, fostering innovation and technological advancements 

in the field. Policy support for research funding can facilitate interdisciplinary collaborations and 

knowledge dissemination, driving progress towards more efficient and sustainable polymerization 

processes. 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ajpojournals.org/


Journal of Chemistry 

ISSN 2520-0345 (Online)       

Vol.3, Issue 1, pp 36 - 47, 2024                                                                  www.ajpojournals.org 
 

https://doi.org/10.47672/jchem.1975                        45             Djambo, (2024)    
 

REFERENCES 

Adebowale, K., (2018). Sustainable polymerization catalysis in Nigeria: Challenges and 

prospects. Journal of Applied Polymer Science, 135(33), 46568. DOI: 10.1002/app.46568 

Argentine Plastics Industry Chamber (CAIP). (2020). Informe Anual 2020 - Cámara Argentina 

de la Industria Plástica. Retrieved from https://www.caip.org.ar/wp-

content/uploads/2021/01/INFORME-ANUAL-2020.pdf 

Arrhenius, S. (1889). Über die Reaktionsgeschwindigkeit bei der Inversion von Rohrzucker 

durch Säuren. *Zeitschrift für Physikalische Chemie*, 4, 226-248. 

Dove, A. P. (2010). Sustainable polymers: Opportunities for the next decade. *ACS Macro 

Letters, 1*(1), 6-9. DOI: 10.1021/mz9000016 

Eyring, H. (1935). The activated complex in chemical reactions. *Journal of Chemical Physics, 

3*(2), 107-115. DOI: 10.1063/1.1749604 

Figueiredo, K. C. C., Benelli, P., Fim, F. D., & Oliveira, A. L. (2017). The Brazilian Polymer 

Industry: A Brief Overview. Materials Research, 20(Suppl. 1), 189–195. 

https://doi.org/10.1590/1980-5373-MR-2017-0496 

Getahun, A. M., Demessie, A. T., & Siraj, K. (2019). Status and Prospects of Polymer and 

Composite Industry Development in Ethiopia. Journal of Polymer and Composites, 7(2), 

51–60. https://doi.org/10.5923/j.jpolymers.20190702.03 

Gulf Petrochemicals and Chemicals Association (GPCA). (2020). GPCA Insights - Plastics. 

Retrieved from https://www.gpca.org.ae/resources/insights/plastics/ 

Gupta, A., et al. (2019). Green catalysts for polymer synthesis: Progress and challenges. ACS 

Sustainable Chemistry & Engineering, 7(10), 8862-8888. DOI: 

10.1021/acssuschemeng.8b05971 

Johnson, R. T., (2017). Advances in olefin polymerization catalysis. Chemical Reviews, 117(16), 

8208-8271. DOI: 10.1021/acs.chemrev.7b00065 

Jones, R., & Lee, R. (2018). Polymerization technology and innovation in the United Kingdom: 

A review. *Polymer Reviews, 58*(4), 558-581. DOI: 10.1080/15583724.2018.1451692 

Li, X., Zhang, Y., & Chen, Q. (2023). Temperature-dependent activity of novel catalysts in 

polymerization reactions. Journal of Polymer Science, 45(2), 215-230. 

Malaysia Innovation Agency. (2019). Malaysia Polymer Centre Annual Report 2019. Retrieved 

from 

https://www.mosti.gov.my/documents/10157/69156/MALAYSIA+POLYMER+CENTR

E+ANNUAL+REPORT+2019/0b623d6d-8d53-4b0c-8433-cd28e82e8f6c 

Matyjaszewski, K., & Davis, T. P. (2002). Handbook of radical polymerization. John Wiley & 

Sons. 

Mbhele, Z., (2017). Engineering efficient polymerization processes for specialty polymer 

production in South Africa. Chemical Engineering Research and Design, 121, 48-57. 

DOI: 10.1016/j.cherd.2017.01.002 

http://www.ajpojournals.org/


Journal of Chemistry 

ISSN 2520-0345 (Online)       

Vol.3, Issue 1, pp 36 - 47, 2024                                                                  www.ajpojournals.org 
 

https://doi.org/10.47672/jchem.1975                        46             Djambo, (2024)    
 

Nakamura, Y., & Maruyama, T. (2017). Recent advances in polymerization technology in Japan. 

*Polymer Journal, 49*(2), 97-105. DOI: 10.1038/pj.2016.133 

Ndlovu, N., & Madyira, D. M. (2016). Technological innovation in the South African 

petrochemical industry: A case study of polymerization. *African Journal of Science, 

Technology, Innovation and Development, 8*(4), 385-397. DOI: 

10.1080/20421338.2016.1239818 

Nunes, R. C. R., & Souza, M. M. V. M. (2016). Advances in polymerization reactions. 

*Chemical Engineering Transactions, 52*, 577-582. DOI: 10.3303/CET1652097 

Obasi, G. C., Onukwuli, O. D., & Ezugwu, C. A. (2020). Industrial Development and Economic 

Growth: The Role of Polymer and Plastic Industries in Nigeria. International Journal of 

Economics, Commerce and Management, 8(6), 1–11. 

https://doi.org/10.24178/ijecm.2020.8.6.01 

Ogunbiyi, T. T., & Afolabi, A. S. (2018). Challenges and prospects of the petrochemical industry 

in Nigeria. *Journal of Energy Research and Reviews, 2*(3), 1-11. DOI: 

10.9734/JERR/2018/40845 

Ogunsile, B. O., & Maitera, O. N. (2017). Polymeric Materials and Economic Development in 

Sub-Saharan Africa. Materials Today: Proceedings, 4(2), 2273–2277. 

https://doi.org/10.1016/j.matpr.2017.01.059 

Plastics Export Promotion Council of India (PEPC). (2020). Indian Plastics Industry Exports. 

Retrieved from http://www.plastindia.org/admin/assets/pdf/1582041194Indian-Plastics-

Industry-Exports.pdf 

Polish Chamber of Chemical Industry (PCCI). (2020). Chemical Industry in Poland - Overview 

2020. Retrieved from https://kpir.org.pl/wp-

content/uploads/2020/12/KPIR_2020_en_web.pdf 

Silva, L. S., (2016). Renewable resources in olefin polymerization catalysts: Challenges and 

opportunities. Chemical Reviews, 116(3), 1637-1669. DOI: 

10.1021/acs.chemrev.5b00495 

Smith, A. L., Johnson, B. R., & Brown, C. D. (2018). Trends in U.S. Chemical Industry Capacity 

and Investment in the Plastics Industry: A Decade in Review. American Chemistry 

Council. https://doi.org/10.25323/ACC.2018.6 

Smith, J. (2014). Polymer science: A comprehensive reference. Elsevier. 

Trudeau, M. L., & Thomas, C. M. (2019). Advances in sustainable polymerization processes in 

the United States. *Green Chemistry, 21*(10), 2576-2593. DOI: 10.1039/C9GC00336D 

Vannice, M. A. (2015). Deactivation of solid catalysts. *Catalysis Today, 241*, 6-14. DOI: 

10.1016/j.cattod.2014.04.006 

Wang, J., Liu, S., & Zhao, H. (2022). Influence of temperature on polymerization efficiency 

using advanced catalysts. Polymer Chemistry, 18(3), 301-315. 

Yamada, Y. M., (2018). Controlled/living radical polymerization: Features, developments, and 

perspectives. Progress in Polymer Science, 79, 1-60. DOI: 

10.1016/j.progpolymsci.2017.10.003 

http://www.ajpojournals.org/


Journal of Chemistry 

ISSN 2520-0345 (Online)       

Vol.3, Issue 1, pp 36 - 47, 2024                                                                  www.ajpojournals.org 
 

https://doi.org/10.47672/jchem.1975                        47             Djambo, (2024)    
 

Yamamoto, M., & Fukushima, K. (2016). Controlled Radical Polymerization for Advanced 

Polymer Materials. Journal of Polymer Science Part A: Polymer Chemistry, 54(22), 

3453–3464. https://doi.org/10.1002/pola.28242 

Zhang, L., Liang, J., Yu, L., & Chen, E. Y. (2020). Advances in Metal-Catalyzed Olefin 

Polymerization. *Frontiers in Chemistry, 8*, 538. DOI: 10.3389/fchem.2020.00538 

License  

Copyright (c) 2024 Andy Djambo 

 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

Authors retain copyright and grant the journal right of first publication with the work 

simultaneously licensed under a Creative Commons Attribution (CC-BY) 4.0 License that allows 

others to share the work with an acknowledgment of the work’s authorship and initial 

publication in this journal. 

 

http://www.ajpojournals.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

