
 
 

 

SUBMISSION FOR EVALUATION 
FINAL YEAR PROJECT 2 - RESEARCH PROJECT  

 
 
 

ADSORPTION PERFORMANCE OF PALM OIL EFB ACTIVATED CARBON 
PREPARED BY ULTRASONIC-KOH ACTIVATION 

 
 

 

 

Name     : NUR AZLINA FITRIYANNI BINTI ZULKIFLI 

Student ID : 2022612308 

Program : AS245 

Course code : FSG671 

Mobile Phone  : 019-4553789 

E-mail : Azlinazulkifli04@gmail.com 

 

 
Approval by Main Supervisor : 

I certify that the work conducted by the above student is completed and approve 
this report to be submitted for evaluation. 

Supervisor’s name : MOHD FAUZI BIN ABDULLAH 

Date  : 1 AUGUST 2025 

Turnitin Similarity %  : 5% 

Signature  :  
 
 
 
 
 

 

 

 

 

 

 

 

 

 



ADSORPTION PERFORMANCE OF PALM OIL EFB ACTIVATED CARBON 

PREPARED BY ULTRASONIC-KOH ACTIVATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NUR AZLINA FITRIYANNI BINTI ZULKIFLI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final Year Project Report Submitted in  

Partial Fulfilment of the Requirements for the  

Degree of Bachelor of Science (Hons.) Applied Chemistry 

in the Faculty of Applied Sciences 

Universiti Teknologi MARA 

 

 

 

 

AUGUST 2025 



 

ii 

 

ABSTRACT 

 

 

ADSORPTION PERFORMANCE OF PALM OIL EFB ACTIVATED CARBON 

PREPARED BY ULTRASONIC-KOH ACTIVATION 

 

The increasing release of synthetic dyes like methylene blue (MB) from textile industries into 

water sources has raised serious environmental concerns, as these dyes are toxic, difficult to 

degrade, and harmful to aquatic life. Existing wastewater treatment systems often struggle to 

completely remove such pollutants. To tackle this problem, this study focused on developing 

an eco-friendly and effective adsorbent from palm oil empty fruit bunches (EFB), an abundant 

agricultural waste in Malaysia. The EFB was transformed into activated carbon (AC) through 

a combination of potassium hydroxide (KOH) activation and ultrasonic treatment to improve 

its surface area and pore structure. The material was characterized using Fourier transform 

infrared (FTIR), iodine number, moisture and ash content, bulk density, and pHpzc 

measurements. Batch adsorption experiments were then carried out to examine the effects of 

initial dye concentration, adsorbent dosage, and contact time on the removal efficiency of 

MB. The highest removal efficiency recorded was 95.70%, achieved at 200 mg/L MB 

concentration, 0.5 g of adsorbent, and 150 minutes contact time. The activated carbon 

produced showed excellent adsorption capacity with a high iodine value of 1125.34 mg/g and 

low ash content of 3.22%. These findings suggest that EFB-UAC is a promising, low-cost, 

and sustainable material for treating dye-contaminated wastewater and contributes towards 

better waste management practices in the palm oil industry. 
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