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ARTICLE INFO ABSTRACT 

keywords: Biomass is biodegradable organic matter originating from plants, animals, and 

microorganisms that is not derived from fossil sources. It can serve as a direct solid fuel 

for purposes such as cooking or be converted through various methods, including 

pyrolysis, gasification, and direct combustion, into biofuels and electricity, as well as 

for generating heat, steam, and mechanical or shaft power. The aim and objective of this 

research work is to review the suitability of cassava starch and waste paper as binders 

for biomass pellet production. From the literatures reviewed, handling, storing, 

processing, or transporting pellets may lead to the release of fines. The use of binders, 

which firmly hold the pellets together when introduced, has helped to alleviate these 

significant disadvantages over time. Particle sizes, compaction pressure, and the kind 

and type of binders used all significantly affect pellet quality. As a result, Cassava 

starch, a complex carbohydrate composed of numerous glucose units linked through 

glycosidic bonds, is a potential binder for pellet production. This review indicates that 

biomass is abundant and suitable for use as an energy source worldwide. The energy 

value and mechanical strength of biomass materials, including palm waste, rice husk, 

wood chips, sawdust, coconut shells, and other similar materials, are increased by 

pelletizing or briquetting them. In conclusion from the review, cassava starch and waste 

paper, when used as binders for biomass, demonstrated greater compressive strength 

and net heating value, which makes them more suitable for biomass palletization. 

Suitability 

Binders 

Biomass 

Palletization 

Cassava starch 

 

1. Introduction 

Biomass is defined as non-fossil, biodegradable organic 

matter derived from biological sources such as plants, 

animals, and microorganisms. It represents the fourth-largest 

energy resource globally following coal, petroleum, and 

natural gas and is projected to contribute substantially to the 
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global energy mix due to its renewability, carbon neutrality 

potential, and versatility in energy conversion technologies, 

and energy mix [1, 2]. Biomass materials encompass a wide 

range of substances, including products, by-products, 

residues, and wastes generated from forestry and agricultural 

activities, biodegradable, non-fossil components found in 

industrial and municipal waste streams. Common examples 

include trees, grasses, crops, agricultural residues, wood and 

wood-based waste, bagasse, discarded paper, municipal solid 

waste, food processing residues, aquatic plants and algae, 

and animal waste [3]. 

Biomass is a naturally occurring resource that, with proper 

management, can be harvested sustainably, making it a 

renewable energy source. It can be used directly as a solid 

fuel for cooking or converted through methods like 

pyrolysis, gasification, and combustion to generate biofuels, 

electricity, steam, heat for industrial processes, and 

mechanical energy. There are several clear drawbacks to 

using raw agricultural waste as fuel feedstock, such as the 

inability to regulate the biomass's rate of combustion, the 

supply of mechanized feed, the low heat density, the 

challenges of handling and transporting the stock, and the 

need for a lot of storage space. According to [3], the 

majority of these challenges stem from the low bulk density 

of agricultural waste. However, these obstacles can be 

overcome by compacting the waste into pellets, thereby 

enhancing its suitability as a fuel source. 

However, from observations, handling, storing, processing, 

or transporting pellets may lead to the release of fines. The 

use of binders, which firmly hold the pellets together when 

introduced, has helped to alleviate these significant 

disadvantages over time. Particle sizes, compaction pressure, 

and the kind and type of binders used all significantly affect 

pellet quality. As a result, this paper reviews the suitability 

of cassava starch and waste paper as binders for biomass 

pellet production. 

 2.0 Palletization and Handling Properties of Biomass 

2.1 Pelleting of Biomass 

Cooking with wood fuel poses several health risks, 

particularly for individuals who are fully exposed to the 

smoke. These risks are especially pronounced in rural areas 

and other settings lacking proper ventilation. Studies have 

also revealed that the smoke released during the burning of 

biomass contains a lot of contaminants that, in varying 

quantities, are quite dangerous to people (4). Both children 

and adults are at higher risk for common ailments when 

exposed to biomass smoke. Smoke exposure has been linked 

to a higher risk of acute lower respiratory infections such as 

pneumonia in children [5, 6]. 
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To avoid these issues as well as those related to 

environmental contamination, these biomass materials can 

be compressed into denser products (such as briquettes or 

pellets), which will turn them into superior biofuel products. 

The thermo-mechanical process of palletization aims to raise 

the bulk density and particle size of solid materials [7]. 

Although a wide range of biomass types, including forest 

residues, agricultural and agro-industrial wastes, shells and 

hulls, cereal crops and straw, municipal solid waste, sewage 

sludge, and animal waste, are used in the fuel pelletization 

industry, softwood and hardwood woody biomass remain the 

most commonly utilized feedstocks (8). 

Bio-pellets are utilized both in residential settings and in 

power generation facilities. Currently, their primary large-

scale application is co-firing in coal-fired power plants. 

Since pellets can be easily pulverized into fine particles 

using existing coal grinding systems and directly injected for 

combustion, they are well-suited for integration with coal. 

This method provides a straightforward and cost-effective 

approach to lowering carbon dioxide (CO₂) emissions from 

coal-based power generation. 

According to(9), global pellet production saw a substantial 

increase between 2013 and 2018, rising from under 30 

megatons to over 50 megatons. Producing high-quality 

pellets is vital for various applications, and assessing their 

quality is a key factor in ensuring the sustainable and 

effective use of biofuels [10]. 

Recent studies have extensively reviewed the different types 

of briquetting and pelleting machines employed in the 

production of biomass briquettes and pellets (11). While 

biomass pellets (Figure 2.1b) are generally smaller than 

briquettes, they are also products of the densification 

process. These pellets are usually cylindrical, with diameters 

ranging from 3 to 27 mm and lengths between 3 and 31 mm 

[12]. Cylindrical briquettes, on the other hand, typically 

range from 18 to 55 mm in diameter and 10 to 100 mm in 

length [13,14 ,15]. However, it is important to note that no 

universally accepted standards clearly distinguish the 

dimensions of pellets from those of briquettes [16]. 

 

Fig. 2.1: (a-b) Depicts biomass briquettes and pelleted 

samples.  Source: [13] 

 

 [17] noted that biomass pelleting plants are capable of 

producing pellets and briquettes in various shapes, such as 

square, hexagonal, and cylindrical. However, cylindrical 

pellets are the most commonly produced. The diameter of  
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these pellets typically ranges from 3 mm to 8 mm, and can 

sometimes exceed this size, though they do not usually 

exceed 30 mm [18]. 

Pellets are one method of waste management. Pelleting can 

be utilized as a fuel source or as a shield against various 

environmental issues, depending on the substance of interest. 

Pellets of coal and agricultural waste, including rice husk 

and sawdust, can be used as cooking fuel [19]. 

Sawdust, one of the biomasses noted by [20], has a wet basis 

(WB) moisture content of 40% to 55%. Thus, when used to 

make pellets, it is dried to a moisture content of 10% to 15% 

(WB) [21]. The most popular method uses combustion gases 

in rotary drum dryers, which recover the energy in the moist 

gases by passing them through flue gas condensers. Such 

dryers and boilers are only utilized in large-scale industrial 

facilities due to their significant investment requirements. In 

these factories, drying is the second-largest expense after 

raw materials, accounting for around 25% of overall 

production costs [22,23].Pellet production was evaluated 

across four different operational scales: a large-scale facility 

with an annual output of 80,000 tonnes, a medium-scale 

plant producing 8,000 tonnes per year, a small-scale plant 

with a capacity of 800 tonnes annually, and a micro-scale 

plant generating 80 tonnes per year [22,24,20]. 

[17] highlighted that countries rich in forestry biomass have 

prioritized the development of biomass pelleting as a fuel 

source. In Sweden, for instance, densified biomass pellets 

contribute 46.7% to national energy use, within a 30% 

renewable energy mix. Across the European Union, biomass 

pellets are widely used and commonly found in 

supermarkets. Many EU countries have established technical 

standards, and the industry has reached a mature stage of 

commercialization. Similar trends are likely to emerge in 

regions like Asia-Pacific and Africa [25]. 

The physical properties of bio pellets are primarily 

determined by two factors: durability and density. Densified 

biofuels' mechanical durability indicates their ability to 

retain their integrity during handling and transportation; 

durability here refers to the biofuels' behavior regarding 

mechanical wear, which causes dust or fine particles to be 

produced during the transport and storage processes. The 

presence of dust and fine particles in biomass pellets can 

lead to several issues, including health hazards for users, 

operational problems like boiler feed blockages, and 

heightened risks of fire or explosion during handling, 

storage, and transport. Pellet quality is affected by factors 

such as moisture content, lignin concentration, feedstock 

particle size, and the conditions under which pelletization 

occurs. Enhancing the mechanical durability of bio pellets 
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often involves the use of binders; however, this must be 

done carefully to avoid adverse environmental impacts and 

increased greenhouse gas emissions [26, 27]. 

According to published research, a variety of binders, 

including proteins, vegetable oils, sugary and starchy 

binders, and lignin, have been used for this purpose. Among 

the natural binder components of biomass, lignin serves to 

strengthen the material's mechanical durability. Syringyl and 

guaiacyl units, which make up the majority of the lignin in 

softwood species, are chemically distinct from those in 

hardwood lignin [27]. 

2.2 Handling Characteristics of Biomass Pellets 

The assessment of pellet quality is a multifaceted process 

that involves evaluating various parameters, including 

diameter, length, bulk density, moisture content, ash content, 

volatile matter, fixed carbon, higher heating value, and 

thermal behavior. Effective handling practices play a pivotal 

role in the storage, transportation, and management of 

biomass pellets.  The primary factors influencing these 

characteristics are the shape, density, and type of raw 

material utilized. 

 

2.2.1 Factors Influencing Pellet Quality 

Pellet density and durability are significantly influenced by 

several factors, including the physical and chemical 

properties of the feedstock, temperature, and pressure 

applied during pelletization, as noted by [28]. The type of 

pellet press employed also has a profound impact on pellet 

quality, with mechanical piston presses generally producing 

pellets with higher density compared to hydraulic piston 

presses, according to (17). However, increasing pellet 

density may be counterproductive, as it could negatively 

impact combustion performance. 

 

The bulk density of commercial-grade pellets typically 

ranges from 550 to 700 kg/m³, depending on their size, 

although theoretical densities can reach up to 1200 kg/m³. 

The air-filled voids between pellets during storage lower 

their energy density, making them susceptible to handling 

and transportation challenges. The toughness against 

mechanical action, or brittleness, will vary depending on the 

source of material and production method. 

 

2.2.2 Pellet Handling and Storage 

Inspections at production facilities have shown that while 

hydraulic piston presses have encountered reliability 

challenges, mechanical piston presses have demonstrated 

satisfactory reliability. The type of pellet press utilized is 

another variable that affects the outcome, with hydraulic 

presses designed for small-scale production producing 
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softer, more sensitive pellets. The pellets made with 

mechanical piston presses are more vulnerable to extraneous 

objects like screws or nails. 

 

The resistance of pellets to humidity is a crucial component 

of their handling qualities, with pellets being prone to 

degradation in humid environments due to the water-soluble 

nature of their natural binding agents, as noted [29, 17]. This 

highlights the importance of proper storage and handling 

practices to maintain pellet quality. 

2.3 Biomass Pellet Production 

Biomass pellets are a popular renewable material for energy 

generation and transmission in both domestic and industrial 

settings due to their high energy content, compressive 

strength, durability, affordability, and accessibility, as 

reported by [30, 31, 32]. However, the performance of 

pellets depends on the kind of binder and the components 

utilized in the manufacturing process. 

  

2.3.1 Binders for Pellet Production 

The selection of binders is a critical aspect of pellet 

production, with a wide range of materials having been used 

to improve pellet quality, including starch, biosolids, 

microalgae, and lignosulfonates, as noted by [33, 34, 35]. 

The choice of binder and its quantity significantly impact 

pellet quality, with binders having higher cellulosic content 

potentially resulting in lower durability and energy content. 

The incorporation of binders has significantly mitigated the 

earlier disadvantages associated with pellet production, 

including the release of fines during handling, storage, 

processing, or transportation of pellets. Key factors 

influencing pellet quality include particle size, compaction 

pressure, and the type and characteristics of the binder used. 

 

2.3.2 Advantages of Biomass Pelletization 

The densification of biomass into fuel pellets with greater 

density than the original materials has garnered significant 

attention due to its numerous advantages, including ease of 

storage and transportation, consistent pellet or briquette 

shape and size, simplified feeding into industrial systems, 

enhanced thermal conversion efficiency, and a compact form 

suitable for handling and use, as reported by [31, 2, 36,32, 

37] 

 

2.3.3 Cassava Starch as a Binder 

Cassava starch, a complex carbohydrate composed of 

numerous glucose units linked through glycosidic bonds, is a 

potential binder for pellet production. Cassava is a major 

source of starch, thriving in tropical regions with optimal 

climatic conditions for its cultivation. The starch content of 
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cassava roots ranges from 12 to 33%, with sweet and bitter 

varieties predominantly grown due to their starch content. 

The composition of a cassava root consists of approximately 

70% water, 24% starch, 2% fiber, 1% protein, and about 3% 

other components, including minerals. Starch granules in 

cassava vary in shape and size, with pure starch appearing as 

a fine, white, odorless powder that is insoluble in both. 

3.0 Conclusion  

The literature research indicates that biomass is abundant 

and suitable for use as an energy source worldwide. 

Numerous research studies have shown that the energy value 

and mechanical strength of biomass materials, such as 

sawdust, wood chips, rice husk, coconut shell, and palm 

wastes, can be enhanced through pelletizing or briquetting 

processes. The review affords the use of cassava starch and 

waste paper, when used as binders for biomass, 

demonstrates greater compressive strength and net heating 

value, andis more suitable for biomass palletization. 

Furthermore, the use of cassava starch and waste paper as 

binders for biomass pellets aligns with SDG 12 (responsible 

consumption and production) by fostering better resource 

management and enhancing waste disposal practices through 

prevention, reduction, recycling, and reuse. 

 

References  

[1] Onochie, U. P., Obanor, A. I., Aliu, S. A., and Ighodaro, 

O. O. (2017). Fabrication and performance evaluation of the 

pellet. Pellet making machine for oil palm residues and other 

biomass materials. Journal of the Nigerian Association of 

Mathematical Physics (JNAMP), 40, 443–446. 

[2] Demirbaş, A. (1999b). Physical properties of briquettes 

from waste paper and wheat straw mixtures. Energy 

Conversion and Management, 40, 437–445. 

https://doi.org/10.1016/S0196-8904(98)00124-5. 

[3] Onochie, U. P., Otomi, K. O., Owamah, H. I., Ikpeseni, 

S. C., andAdingwupu, A. C. (2021). Assessment of power 

generation potential from the cofiring of Elaeis guineensis 

residues with coal pellets in a popular Nigerian palm oil 

research institute. International Journal of Coal Preparation 

and Utilization. 

https://doi.org/10.1080/19392699.2021.1908272. 

[4] Odame, M. L., and Amoah, A. (2023). Household 

exposure to the risk of cooking smoke: Evidence from sub-

Saharan Africa. Energy Nexus, 12, Article 100256. 

https://doi.org/10.1016/j.nexus.2023.100256. 

[5] Kurmi, O. P., Lam, K. B. H., and Ayres, J. G. (2012). 

Indoor air pollution and the lung in low- and medium-

income countries. European Respiratory Journal, 40(1), 

239–254. https://doi.org/10.1183/09031936.00190211. 

mailto:njetsefoe@gmail.com
mailto:njetsefoe@yahoo.com
http://www.njetse.dsust.edu.ng/
https://doi.org/10.1016/S0196-8904(98)00124-5
https://doi.org/10.1080/19392699.2021.1908272
https://doi.org/10.1016/j.nexus.2023.100256
https://doi.org/10.1183/09031936.00190211


 

   

 

Corresponding Author: Email address erokaretega.e@gmail.com (Erokare, E. T) 

Received 01 May 2025, Received in revised from 21 June 2025, Accepted 21 June 2025 
Available Online 10-07- 2025 

                njetsefoe@gmail.com; njetsefoe@yahoo.com;  
 
              2403-201-303/© 2025 njetsefoe. Published by Nigerian Journal of Engineering, Technology, Science and Environment. Southern Delta University 
                  Please cite this article as: Erokare et al. (2025). Suitability of Cassava Starch and Waste Paper Binders for Biomass Pellet: A Review Study. NJETSE, Vol. 1(01),  
                  (2025) 

 

 

NIGERIAN JOURNAL OF ENGINEERING, TECHNOLOGY, SCIENCE AND ENVIRONMENT 

Journal homepage: www.njetse.dsust.edu.ng 

 

 

Nigerian Journal of Engineering, Technology, Science and Environment; 01 (2025): ISBN: 2493-4671 

[6] Thacher, J. D., Emmelin, A., Madaki, A. J. K., and 

Thacher, T. D. (2013). Biomass fuel use and the risk of 

asthma in Nigerian children. Respiratory Medicine, 107(12), 

1845–1851. https://doi.org/10.1016/j.rmed.2013.09.009. 

[7] Holm, J. K., Stelte, W., and Posselt, D. (2011). 

Optimization of a multiparameter model for biomass 

pelletization to investigate temperature dependence and to 

facilitate fast testing of pelletization behavior. Energy and 

Fuels, 25(7), 3706–3711. https://doi.org/10.1021/ef2005628 

[8] Yilmaz, E., Wzorek, M., and Akçay, S. (2017). Co-

pelletization of sewage sludge and agricultural wastes. 

Journal of Environmental Management. 

https://doi.org/10.1016/j.jenvman.2017.09.012. 

[9] Mohammed, T. I., and Olugbade, T. O. (2015a). Burning 

rate of briquettes produced from rice bran and palm kernel 

shells. International Journal of Materials Science and 

Innovations, 3(2), 68–73. 

https://doi.org/10.1016/j.msi.2015.05.016. 

[10] Picchio, R., Latterini, F., Venanzi, R., Stefanoni, W., 

Suardi, A., Tocci, D., and Pari, L. (2020). Pellet production 

from woody and non-woody feedstocks: A review on 

biomass quality evaluation. Energies, 13(11), 2937. 

[11] Marreiro, H. M., Peruchi, R. S., Lopes, R. M., 

Andersen, S. L., Eliziário, S. A., and Rotella Junior, P. 

(2021). Empirical studies on biomass briquette production: 

A literature review. Energies, 14(25), 8320. 

https://doi.org/10.3390/en14258320. 

[12] Jiang, L., Yuan, X., Xiao, Z., Liang, J., Li, H., Cao, L., 

Wang, H., Chen, X., and Zeng, G. (2016). A comparative 

study of biomass pellet and biomass-sludge mixed pellet: 

Energy input and pellet properties. Energy Conversion and 

Management, 126, 509–515. 

https://doi.org/10.1016/j.enconman.2016.07.013. 

[13] Obi, O. F., Pecenka, R., and Clifford, M. J. (2022). A 

review of biomass briquette binders and quality parameters. 

Energies, 15(7), 2426. https://doi.org/10.3390/en15072426. 

[14] Sengar, S., Mohod, A., Khandetod, Y., Patil, S., and 

Chendake, A. (2012). Performance of the briquetting 

machine for briquette fuel. International Journal of Energy 

Engineering, 2, 28–34. 

[15] Bazargan, A., Rough, S. L., and McKay, G. (2014). 

Compaction of palm kernel shell biochars for application as 

solid fuel. Biomass & Bioenergy, 70, 489–497. 

https://doi.org/10.1016/j.biombioe.2014.09.015. 

[16] Gilvari, H., de Jong, W., and Schott, D. L. (2019). 

Quality parameters relevant for densification of bio-

materials: Measuring methods and affecting factors, a 

review. Biomass and Bioenergy, 120, 117–134. 

https://doi.org/10.1016/j.biombioe.2018.11.025. 

mailto:njetsefoe@gmail.com
mailto:njetsefoe@yahoo.com
http://www.njetse.dsust.edu.ng/
https://doi.org/10.1016/j.rmed.2013.09.009
https://doi.org/10.1021/ef2005628
https://doi.org/10.1016/j.jenvman.2017.09.012
https://doi.org/10.1016/j.msi.2015.05.016
https://doi.org/10.3390/en14258320
https://doi.org/10.1016/j.enconman.2016.07.013
https://doi.org/10.3390/en15072426
https://doi.org/10.1016/j.biombioe.2014.09.015
https://doi.org/10.1016/j.biombioe.2018.11.025


 

   

 

Corresponding Author: Email address erokaretega.e@gmail.com (Erokare, E. T) 

Received 01 May 2025, Received in revised from 21 June 2025, Accepted 21 June 2025 
Available Online 10-07- 2025 

                njetsefoe@gmail.com; njetsefoe@yahoo.com;  
 
              2403-201-303/© 2025 njetsefoe. Published by Nigerian Journal of Engineering, Technology, Science and Environment. Southern Delta University 
                  Please cite this article as: Erokare et al. (2025). Suitability of Cassava Starch and Waste Paper Binders for Biomass Pellet: A Review Study. NJETSE, Vol. 1(01),  
                  (2025) 

 

 

NIGERIAN JOURNAL OF ENGINEERING, TECHNOLOGY, SCIENCE AND ENVIRONMENT 

Journal homepage: www.njetse.dsust.edu.ng 

 

 

Nigerian Journal of Engineering, Technology, Science and Environment; 01 (2025): ISBN: 2493-4671 

[17] Ikelle, I. (2017). Effect of binders on the properties of 

coal briquette blends produced with different biomasses. 

Journal of Energy Resources Technology, 139(2), 022203. 

https://doi.org/10.1115/1.4035133. 

[18] Bhattacharya, C. (1985). Densified biomass in 

Thailand: Potential, status, and problems. Elsevier Applied 

Science Publishers 

[19] Hall, D. O., and Scrase, J. I. (1998). Will biomass be 

the environmentally friendly fuel of the future? Biomass and 

Bioenergy, 15, 357–367. https://doi.org/10.1016/S0961-

9534(97)10035-7. 

[20] Nilsson, D., and Bernesson, S. (2008). Pelletizing and 

Processing biofuels from farm raw materials.  A systems 

study. Report 001. Uppsala, Sweden: Department of Energy 

and Technology, Swedish University of Agricultural 

Sciences. 

[21] Naslund, M. (2003). Teknik ochråvaror för 

ökadproduktion av bränslepellets [Technology and raw 

materials for the increased use of fuel pellets]. Sollefteå, 

Sweden: Energidalen. Available at: 

http://svebio.agriprim.com/attachments/33/96.pdf. 

 [22] Thek, G., and Obernberger, I. (2004). Wood pellet 

production costs under Austrian and in comparison to 

Swedish framework conditions. Biomass and Bioenergy, 27, 

671–693. 

[23] Adapa, P. K., Schoenau, G. J., Tabil, L. G., Arinze, E. 

A., Singh, A., and Dalai, A. K. (2007). Customized and 

value-added high-quality alfalfa products—A new concept. 

Agricultural Engineering International: the CIGR Ejournal, 

IX(June), 1-28. https://doi.org/10.13031/2013.23429. 

[24] Zakrisson, M. (2002). Comparison of international 

pellet production costs.  Department of Forest Management 

and Products, Swedish University of Agricultural Sciences. 

[25] Vasudevan, R. (1993). Briquetting of agricultural 

residues: Problems and imperatives. IREDA News, 4, 25. 

[26] Whittaker, C., and Shield, I. (2017). Factors affecting 

wood, energy grass, and straw pellet durability: A review. 

Renewable and Sustainable Energy Reviews, 71, 1–11. 

[27] Mohammed, T. I., and Olugbade, T. O. (2015b). 

Characterization of briquettes from rice bran and palm 

kernel shell. International Journal of Materials Science and 

Innovations, 3(2), 60–67. 

https://doi.org/10.1016/j.msi.2015.05.015. 

[28] Carroll, J. P., and Finnan, J. (2012). Physical and 

chemical properties of pellets from energy crops and cereal 

straws. Biosystems Engineering, 112(2), 151–159. 

https://doi.org/10.1016/j.biosystemseng.2012.03.012. 

[29] Wilaipon, P. (2009). Density equation of bio-coal 

briquettes and quantity of maize cob in Phitsanulok, 

mailto:njetsefoe@gmail.com
mailto:njetsefoe@yahoo.com
http://www.njetse.dsust.edu.ng/
https://doi.org/10.1115/1.4035133
https://doi.org/10.1016/S0961-9534(97)10035-7
https://doi.org/10.1016/S0961-9534(97)10035-7
http://svebio.agriprim.com/attachments/33/96.pdf
https://doi.org/10.13031/2013.23429
https://doi.org/10.1016/j.msi.2015.05.015
https://doi.org/10.1016/j.biosystemseng.2012.03.012


 

   

 

Corresponding Author: Email address erokaretega.e@gmail.com (Erokare, E. T) 

Received 01 May 2025, Received in revised from 21 June 2025, Accepted 21 June 2025 
Available Online 10-07- 2025 

                njetsefoe@gmail.com; njetsefoe@yahoo.com;  
 
              2403-201-303/© 2025 njetsefoe. Published by Nigerian Journal of Engineering, Technology, Science and Environment. Southern Delta University 
                  Please cite this article as: Erokare et al. (2025). Suitability of Cassava Starch and Waste Paper Binders for Biomass Pellet: A Review Study. NJETSE, Vol. 1(01),  
                  (2025) 

 

 

NIGERIAN JOURNAL OF ENGINEERING, TECHNOLOGY, SCIENCE AND ENVIRONMENT 

Journal homepage: www.njetse.dsust.edu.ng 

 

 

Nigerian Journal of Engineering, Technology, Science and Environment; 01 (2025): ISBN: 2493-4671 

Thailand. American Journal of Applied Sciences, 5(12), 

1808–1811. 

[30] Yaman, S., Şahan, M., Haykiri-açma, H., Şeşen, K., and 

Küçükbayrak, S. (2000). Production of fuel briquettes from 

olive refuse and paper mill waste. Fuel Processing 

Technology, 68(1), 23–31. 

[31] Demirbaş, A., and Şahin, A. (1998). Evaluation of 

biomass residue, briquetting waste paper, and wheat-straw 

mixtures. Fuel Processing Technology, 55(2), 175–183. 

https://doi.org/10.1016/S0378-3820(97)00060-7. 

[32] Olugbade, T., Ojo, O., and Mohammed, T. (2019). 

Influence of binders on combustion properties of biomass 

briquettes: A recent review. BioEnergy Research, 

https://doi.org/10.1007/s12155-019-09973-w. 

[33] Muazu, R. I., and Stegemann, J. A. (2017). Biosolids 

and microalgae as alternative binders for biomass fuel. Fuel, 

194, 339–347. https://doi.org/10.1016/j.fuel.2017.01.097. 

U., Trzcinski, P. A., Wun, N. G., Jer, N., and Liu, Y. (2014). 

Bioconversion of food waste to energy: A review. Fuel, 134, 

389–399. https://doi.org/10.1016/j.fuel.2014.05.031. 

[35] Oke, P. K., Olugbade, T. O., and Olaiya, N. G. (2016). 

Analysis of the effect of varying palm kernel particle sizes 

on the calorific value of palm kernel briquette. British 

Journal of Applied Science and Technology, 14(2), 1–5. 

[36] Olugbade, T. O., and Mohammed, T. I. (2015). Fuel is 

developed from rice bran briquettes and palm kernel shells. 

International Journal of Energy Engineering, 5(2), 9–15. 

[37] Demirbaş, A. (1999a). Evaluation of biomass materials 

as energy sources. Upgrading of tea waste by the briquetting 

process. Energy Sources, 21(3), 215–220. 

https://doi.org/10.1080/00908319950009073. 

1.  

mailto:njetsefoe@gmail.com
mailto:njetsefoe@yahoo.com
http://www.njetse.dsust.edu.ng/
https://doi.org/10.1016/S0378-3820(97)00060-7
https://doi.org/10.1007/s12155-019-09973-w
https://doi.org/10.1016/j.fuel.2017.01.097
https://doi.org/10.1016/j.fuel.2014.05.031
https://doi.org/10.1080/00908319950009073

