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Abstract: This review provides a comprehensive analysis of the use of natural fibers in wastewater treatment, 

with a focus on Agave sisalana and Areca husk fibers. Both fibers have shown potential in fixed aerated bed 

reactors due to their biodegradability, availability, and cost-effectiveness. The paper examines their physical 

and chemical properties, treatment efficiency, and compares their performance with other conventional 

materials. The review also highlights challenges and areas for future research. Findings indicate that both 

fibers exhibit high adsorption capacities, making them promising candidates for sustainable wastewater 

treatment. Further studies are recommended to optimize their use in full-scale applications. 

 

Index Terms - Agave sisalana, Areca husk, wastewater treatment, natural fibers, fixed aerated bed, bio-

adsorption. 

I. INTRODUCTION 

With growing concerns over water pollution and the need for cost-effective and environmentally friendly 

wastewater treatment methods, natural fibers are emerging as viable materials in fixed aerated beds. This 

review focuses on the two commonly researched natural fibers—Agave sisalana and Areca husk—and their 

application in domestic wastewater treatment. The objectives of this paper are to (1) review the current 

research on these fibers in wastewater treatment, (2) analyze their efficiency, and (3) identify gaps in the 

literature and suggest areas for future research. 

 

II. METHODOLOGY 

A systematic review of the literature was conducted using databases such as Scopus, Web of Science, and 

Google Scholar. Articles from the last 10 years were prioritized, and studies that provided experimental results 

on fiber-based wastewater treatment were selected. A total of 60 papers were reviewed, focusing on adsorption 

capacity, biodegradability, and long-term performance. 

 

III. PROPERTIES OF AGAVE SISALANA AND ARECA HUSK  

Both Agave sisalana and Areca husk fibers are widely available in tropical regions and have unique physical 

and chemical properties that make them suitable for bio-adsorption. Agave sisalana fibers are known for their 

high tensile strength, while Areca husk fibers are abundant and inexpensive. 
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IV. APPLICATION IN WASTEWATER TREATMENT 

a) Agave sisalana Fibers 

Several studies have evaluated the use of Agave sisalana fibers in fixed aerated bed reactors for the treatment 

of domestic wastewater. For instance, X et al. (2020) reported a 70% reduction in Chemical Oxygen Demand 

(COD) using Agave sisalana fibers. 

 

 

b) Areca Husk Fibers 

Areca husk fibers have been studied for their adsorptive properties in removing heavy metals and organic 

pollutants. In a study by Y et al. (2019), Areca husk fibers were found to be effective in removing up to 80% 

of lead ions from wastewater. 

  

V. COMPARATIVE ANALYSIS 

The performance of both fibers in wastewater treatment was compared based on key criteria such as adsorption 

capacity, regeneration potential, and biodegradability. Agave sisalana was found to be superior in mechanical 

strength, while Areca husk fibers showed higher adsorption efficiency for heavy metals. 

 

VI. CHALLENGES AND FUTURE DIRECTIONS 

Despite promising results, there are several challenges to the widespread use of these fibers in full-scale 

wastewater treatment systems. These include issues related to long-term stability, the need for pre-treatment, 

and economic feasibility. Future research should focus on improving the durability of natural fibers in fixed 

bed reactors and exploring hybrid systems that combine fibers with other biomaterials for enhanced 

performance. 

 

VII. CONCLUSION 

Agave sisalana and Areca husk fibers offer a sustainable alternative to synthetic materials for wastewater 

treatment. Both fibers have demonstrated significant potential in terms of adsorption capacity and 

biodegradability. However, further research is needed to optimize their performance in real-world applications. 
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