IMPROVEMENT ON THE ADSORPTION OF
METHYLENE BLUE DYE ONTO GROUNDNUT SHELL
ACTIVATED CARBON BY ULTRASONICATION

AINA NADHIRAH BINTI AZMAN

BACHELOR OF SCIENCE (HONS.)
APPLIED CHEMISTRY
IN THE FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

FEBRUARY 2025



IMPROVEMENT ON THE ADSORPTION OF METHYLENE BLUE DYE
ONTO GROUNDNUT SHELL ACTIVATED CARBON BY
ULTRASONICATION

AINA NADHIRAH BINTI AZMAN

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

FEBRUARY 2025



This Final Year Project Report entitled “Improvement on the Adsorption of
Methylene Blue Dye onto Groundnut shell Activated Carbon by
Ultrasonication” was submitted by Aina Nadhirah binti Azman in partial
fulfilment of the requirements for the Degree of Bachelor of Science (Hons.)
Applied Chemistry, in the Faculty of Applied Sciences, and was approved by

Encik Mohd. Fauzi bin Abdullah
Supervisor
B. Sc (Hons.) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
02600 Arau
Perlis

Dr. Siti Nurlia binti Ali
Coordinator

B. Sc. (Hons.) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
02600 Arau

Perlis

il

Dr. Nur Nasulhah binti Kasim
Head of Programme

B. Sc. (Hons.) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
02600 Arau

Perlis



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENT
LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF ABBREVIATIONS
LIST OF SYMBOLS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1 Background of study

1.2 Problem statement

1.3 Significance of study

1.4 Objectives of study

1.5 Scope and limitation of study

CHAPTER 2 LITERATURE REVIEW

2.1 Textile Wastewater

2.2 Dye

2.3 Methylene blue

2.4 Adsorption method

2.5 Activated carbon

2.6 Groundnut shell as adsorbent

2.7 Adsorption behavious of biomass waste on MB dye
2.8 Ultrasonication

CHAPTER 3 METHODOLOGY

3.1 Chemicals

3.2 Apparatuses

33 Instrumentations
34 Methods

3.4.1 Preparation of groundnut shell powder

3.4.2 Preparation of groundnut shell activated carbon
3.5 Characterization

3.5.1 FTIR Analysis

3.5.2  pHps Analysis

3.5.3 lodine test

3.5.4 Ash content analysis

3.5.5 Moisture content analysis

3.5.6 Bulk density analysis
3.6 Batch adsorption studies of MB dye

v

iii
iv
vi
vii
viii
ix

xi
xiii

N BN W =

10
12
14
16
17

20
20
20
21
21
21
23
23
23
23
24
25
25
26



ABSTRACT

Adsorption with activated carbon is a typical technique for eliminating MB dye
from water. However, commercial activated carbon is costly and frequently
insufficient. This study looked at the synthesis of activated carbon from groundnut
shell-based activated carbon and its physicochemical parameters, such as pHpc,
bulk density, moisture content, iodine number, and ash content. The adsorption
capacity of groundnut shell-based activated carbon was evaluated, with

ultrasonication utilized to improve adsorption's performance.

Employing a UV-Visible spectrophotometer, batch adsorption tests were carried out
to investigate the influences of initial methylene blue dye concentration (50-200
mg/L), adsorbent dosage (0.1-1.0 g), and contact time (20-60 minutes). Fourier
transform infrared spectroscopy (FTIR) analysis was conducted to evaluate surface
chemistry of groundnut shell-based activated carbon before and after dye
adsorption. The results showed that the maximum methylene blue dye adsorption
occurred at 200 mg/L, 1.0 g GNS-AC, and 60 minutes of contact time. The
physicochemical parameters of GNS-AC were as follows: 55.56% product yield,
8.56% moisture content, 9.06% ash content, 0.37 g/mL bulk density, and 518.83

mg/g iodine concentration.

Furthermore, ultrasonication enhanced the adsorption capacity of activated carbon,

indicating that it had the potential to improve dye removal efficiency. These
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