RING-OPENING OF EPOXIDIZED WASTE
COOKING OIL BY HYDROXYLATION
PROCESS: OPTIMIZATION AND KINETIC
MODELLING

MUHAMMAD AZFAR IZZAT BIN AZIZ

BACHELOR OF CHEMICAL ENGINEERING
(ENVIRONMENT) WITH HONOURS

UNIVERSITI TEKNOLOGI MARA

2022



RING-OPENING OF EPOXIDIZED WASTE
COOKING OIL BY HYDROXYLATION
PROCESS: OPTIMIZATION AND KINETIC
MODELLING

By

MUHAMMAD AZFAR IZZAT BIN AZIZ

This report is submitted in partial fulfillment of the requirements
needed for the award of
Bachelor of Chemical Engineering (Environment) with Honours

CENTRE FOR CHEMICAL ENGINEERING STUDIES
UNIVERSITI TEKNOLOGI MARA

AUG 2022



ACKNOWLEDGEMENT

| am using this opportunity to express my deepest gratitude and special thanks
to Dr. Mohd Jumain bin Jalil who in spite of being extraordinarily busy with his duties,
took time out to hear, guide and keep me on the correct path and allowing me to carry
out my project at their esteemed useful decision and giving necessary advices and
guidance. | am also express my deepest thanks to Ir. Dr. Noorzalila Muhammad Niza
for providing her guidance as the Coordinator as | carry out my project throughout the
final year sem. | am truly grateful for the opportunity given and I perceive as this
opportunity as a big milestone in my career development. It is my radiant sentiment to
place on record my best regards, deepest sense of gratitude to Mr, Saiful, for their
careful and precious guidance which were extremely valuable for letting use of services
and facilities of School of Chemical Engineering, Universiti Teknologi MARA,

Malaysia.



TABLE OF CONTENTS

Contents

AUTHOR’S DECLARATION
SUPERVISOR’S CERTIFICATION
COORDINATOR'’S CERTIFICATION
ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
ABSTRACT

CHAPTER ONE INTRODUCTION
1.1  Introduction

1.2 Problem Statement

1.3  Obijectives

1.4 Scope of Work

CHAPTER TWO LITERATURE REVIEW

2.1  Waste Cooking Oil

2.2  Epoxidation Process

2.3 Ring opening of epoxidized waste cooking by hydroxylation
2.4 Artificial Neural Network (ANN)

CHAPTER THREE RESEARCH METHODOLOGY
3.1  Flowchart of Methodology

3.2  Chemical and Materials

3.3 Design of experiment

vii

viii

Xi

A N W P R

(ep]

11
14

17
17
18
19



ABSTRACT

Waste Cooking Oil is classified as waste and can be converted into many useful
alternatives or products using proper approaches. One among the many approaches is
by using epoxidation process. Many academics from all around the world are interested
in using waste as resources to create epoxide. This work used in situ produced performic
acid to examine how types of catalyst and catalyst loading affected the ring opening of
epoxide groups. The outcomes demonstrated Zeolite catalyst at 0.2 g loading produced
the highest conversion of oxirane (RCO %) at 28.25 % for 30 minutes reaction time.
The FTIR data showed that the epoxy ring group’s location caused the hydroxyl group's
(O-H) observed at 3100-3600 cm™ in placement of the epoxy ring group (C-O-C) at
1210 — 1250 cm™. One typical process for preparing polyols from vegetable oil is
epoxidation/oxirane ring-opening. In this study, ring-opening by hydrolysis and
alcoholysis are also studied. Lastly, optimization and kinetic modelling using Artificial
Neural Network, shortened as Neural Network, is a model of the human brain that is
abstracted and simulated. Biology, computer science, and mathematics are all involved
in this multidisciplinary field is trained to obtain the value of overall constant R closest
to 1 which was optimum at 0.95491.
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