
 

SYNTHESIS OF LAYERED DOUBLE HYDROXIDE-PAMOIC 

ACIDS VIA DIRECT CO-PRECIPITATION METHOD AND ITS 

CONTROLLED RELEASED BEHAVIOURS 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 
NURAIN BINTI ADAM 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
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 2016



 

 

 

 

This Final Year Project Report entitled “Synthesis of Layered Double 

Hydroxide-Pamoic Acids via Direct Co-Precipitations Method and Its 

Controlled Release Behaviours” was submitted by Nurain Binti Adam, in partial 

fulfilment of the requirements for the Degree of Bachelor of Science (Hons.) 

Chemistry, in the Faculty of Applied Sciences, and was approved by 

 

 

 

 

 

 

 

 

 

 

______________________ 

Dr. Sheikh Ahmad Izaddin bin Sheikh Mohd. Ghazali 

Supervisor 

B. Sc. (Hons.) Chemistry 

Faculty of Applied Sciences 

Universiti Teknologi Mara 

72000, Kuala Pilah 

Negeri Sembilan 

 

 

 

 

 

 

 

 

 

 

 

____________________________ 

Dr. Sheikh Ahmad Izaddin bin 

Sheikh Mohd Ghazali 

Project Coordinator 

B. Sc. (Hons.) Chemistry 

Faculty of Applied Sciences 

72000, Kuala Pilah 

Negeri Sembilan 

____________________________

Pn. Mazni Musa 

Head of Programme 

B. Sc. (Hons.) Chemistry 

Faculty of Applied Sciences 

72000, Kuala Pilah 

Negeri Sembilan 

 

 

Date: __________________



iii 

 

 

 

 

 

 

TABLE OF CONTENT 

                                                                                                                         Page 

ACKNOWLEDGEMENTS ii 

TABLE OF CONTENT iii 

LIST OF TABLES v 

LIST OF FIGURES vi 

ABBREVIATIONS vii 

ABSTRACT ix 

ABSTRAK x 

 

 

CHAPTER 1  INTRODUCTION 1 

1.1 Nanocomposite 1 

1.2 Layered Compound 2 

1.3 Pamoic acid 3 

1.4 Intercalation Process 5 

1.5 Problem Statement 6 

1.6 Significance of Study 6 

1.7 Objectives 7 

 

 

CHAPTER 2  LITERATURE REVIEW 9 

2.1 Hybrid Materials 9 

2.2 Layered Compound 11 

2.3 Drugs 15 

2.4 Intercalation of an Organic Anion 16 

2.5 Anion Exchange Method 17 

2.6 Co-Precipitation Method 18 

2.7 Characterization of Layered Compound 19 

2.8 Controlled Release 19 

2.9 Potential Application 20 

2.9.1 Medicinal Applications 20 

 

 

CHAPTER 3  METHODOLOGY 22 

3.1 Materials 22 

3.1.1 Chemicals 22 

3.1.2 Apparatus 22 

3.2 Synthesis of Layered Double Hydroxide Pamoic Acids 23 

3.2.1 Direct Co-Precipitation method 23 

3.3 Characterization of Layered Double Hydroxide Pamoic Acids 25 

3.3.1 Fourier Transform Spectroscopy (FTIR) 25 

3.3.2 Powder X-Ray Diffraction Analysis 26 



iv 

 

 

 

 

 

 

3.3.3 Elemental Analysis 26 

3.4 Controlled Release Properties 27 

 

 

CHAPTER 4  RESULTS AND DISCUSSIONS 28 

4.1 PXRD (powder X-Ray Diffraction Analysis) 28 

4.2 FTIR (Fourier Transform Spectroscopy) 30 

4.3 CHNS Analysis 32 

4.4 Controlled Release Properties 34 

 

 

CHAPTER 5  CONCLUSIONS AND RECOMMENDATIONS 36 

 

 

REFERENCES 38 

APPENDICES 42 

CURRICULUM VITAE 44 

 

  



ix 

 

 

 

 

 

 

ABSTRACT 

SYNTHESIS OF LAYERED DOUBLE HYDROXIDE PAMOIC ACID VIA 

DIRECT CO-PRECIPITATION METHOD AND ITS CONTROLLED 

RELEASE BEHAVIOURS. 

 

Pamoic acids were successful intercalated into the layered double hydroxide by 

using direct co-precipitation method to form layered double hydroxide pamoic 

acid. The result obtained from the FTIR spectroscopy shows that the appearance 

of the pamoic acid peak into the intercalated compound which are 3503.96 cm
-1

, 

1639.20 cm
-1

, 1454.84 cm
-1

, 739.20 cm
-1

, and 1199.11 cm
-1

 indicate the OH 

stretching, C=O stretching, C=C stretching, C-H of the aromatics ring out of plane 

bending and C-O stretching frequency.  The basal spacing of nanocomposites 

increases from 9.061Ǻ to 17.661Ǻ shows that the nitrate disappearance from the 

nanocomposites. The amount of pamoic acid loaded into the layered double 

hydroxide was estimated to be 50.23%, which can be calculated from the 

percentage of C that was 35.7%. The release of the nanocomposites by using 

sodium carbonate as the aqueous solution show slow release of the pamoic acids 

over extended period of time with saturated release of around 70%. 

  


