
 

REMOVAL OF Cu(II) FROM AQUEOUS SOLUTIONS BY USING 

SULPHURIC ACID TREATED Annona muricata SEEDS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NURUL AMIRA BINTI ABU BAKAR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Final Year Project Report Submitted in 

Partial Fulfilment of the Requirements for the  

Degree of Bachelor of Science (Hons.) Chemistry  

in the Faculty of Applied Sciences  

Universiti Teknologi MARA 

 

 

 

 

JULY 2019 



 

 
iv 
 

TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS iiiii 

TABLE OF CONTENTS ivv 

LIST OF FIGURES vi 

LIST OF TABLES viiii 

LIST OF SYMBOLS viiiii 

LIST OF ABBREVIATIONS ix 

ABSTRACT x 

ABSTRAK xi 

 

CHAPTER 1  

INTRODUCTION 

1.1 Background 1 

1.2 Problem statement 4 

1.3 Significance of study 5 

1.4 Objectives of study 5 

1.5 Scope of study 6 

CHAPTER 2  

LITERATURE REVIEW  

2.1 Adsorption of copper 7 

2.2 Adsorption of copper using various seeds 9 

2.3 Compositional characteristic of Annona muricata seeds 11 

2.4 Adsorption using Annona muricata seeds 14 

2.5 Seeds treated with sulphuric acid 15 

 

CHAPTER 3  

METHODOLOGY 

3.1 Materials & Chemicals 19 

3.2 Instruments 19 

3.3 Methods 20 

3.3.1 Preparation of H2SO4 treated Annona muricata seeds 20 

3.3.2 Preparation of 1000 mg/L stock solution of copper 21 

3.3.3 Characterization of Sulphuric acid Annona muricata seed     

powder (SA-AMSP) 21 

3.4 Batch adsorption studies 22 

3.4.1 Effect of pH 23 

3.4.2 Effect of SA-AMSP dosage 23 

3.4.3 Initial Cu(II) concentration and contact time rate 24 

3.4.4 Adsorption Isotherm 25 

 



 

 
v 
 

 

CHAPTER 4  

RESULTS AND DISCUSSION 

4.1 Characterization of SA-AMSP             26 

4.1.1 FTIR Spectroscopic analyses 28 

4.1.2 Determination of pH of zero-point charge and pH slurry 30 

4.2 Effect of pH 31 
4.3 Effect of dosage 34 
4.4 Adsorption rate and kinetics 36 
4.5 Adsorption Isotherm Study 39 

CHAPTER 5  

CONCLUSION 

5.1 Conclusion 43 

5.2 Recommendation 44 

CITED REFERENCES 45 
APPENDICES 50 
CURRICULUM VITAE 54 



 

 
vi 
 

LIST OF FIGURES 

Figure Caption 

 

Page 

2.1 Seeds of Annona muricata (Soursop) 

 

12 

2.2 Untreated Annona muricata seeds 

 

13 

4.1 Seed of Annona muricata 

 

26 

4.2 Annona muricata seed powder (AMSP) 

 

27 

4.3 Treated Annona muricata with H2SO4 (SA-AMSP) 

 

27 

4.4 FTIR Spectra of AMSP, SA-AMSP and 

 

SA-AMSP + Cu 

 

29 

4.1.1 pHzpc(zero-point charge) for Annona muricata seed 

powder 

31 

4.2 Effect of pH on Cu(II) adsorption  using SA-AMSP 33 

 

4.3 

 

Effect of dosage on Cu(II) adsorption using SA-ASMP 

 

 

35 

4.4.1 Effect of concentration and contact time on Cu(II) 

adsorption 

 

38 

4.5. Langmuir and Freundlich isotherm plots of Cu(II) 

adsorption  

41 

   

 

 

 

 

 

 

  



 

 
x 
 

ABSTRACT 

 

REMOVAL OF CU(II) FROM AQUEOUS SOLUTIONS BY USING 

SULPHURIC ACID TREATED Annona muricata SEEDS 

 

This study investigated the potential of Annona muricata seed powder as an 

adsorbent to adsorb Cu(II) in the aqueous solution. Annona muricata seed powder 

was treated with sulphuric acid to enhance adsorbent capability and properties. 

The adsorbent was characterized by spectroscopic and quantitative analysis. The 

influence of pH, contact time, adsorbent dosage, contact time and initial metal 

concentration were studied in batch experiments. The pHzpc and pHslurry value of 

SA-AMSP were 4.50 and 5.46 respectively.  The maximum adsorption for metal 

was found at pH 6 with 17.98 mg/g.   The adsorption equilibrium was established 

after 40 minutes. Adsorption of Cu(II) increased as the initial metal concentration 

increased. Pseudo-second order showed the best fitting with (R2=0.922). It was 

found that the adsorption fits well with the Langmuir isotherm equation. The 

maximum adsorption capacity for Langmuir isotherm was found at 187.83 mg/g.   
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