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ABSTRACT

Bleaching process is one of the vital parts in the glycerin purification process to
remove the colour from the crude glycerin. Glycerin needs proper bleaching
temperature control to avoid quality degradation of the produced oil. The
temperature setting must be adequate to maximize the absorption but it must not
exceed the optimal point. The conventional method of controlling this kind of
process is incapable of giving satisfactory result. This thesis presents two Fuzzy
Logic Controllers, which are Fuzzy PD and Fuzzy PI to accommodate the problem.
The controllers were designed with different membership functions and rules in order
to achieve the desired performance. Furthermore, it will be integrated with Smith
predictor. The performance of the proposed fuzzy logic controllers are benchmarked
against PID in term of rise time, percentage overshoot and settling time. Error
criterion evaluation such as IAE, ISE and ITAE are used to evaluate the controller
performance. Self-tuning Fuzzy Logic controller is proposed to counter the mismatch
model for Smith predictor. The simulation results indicate that fuzzy controllers gave
better control performance compared to PID. Fuzzy PD controllers provide excellent
performance with fast settling time with no overshoot were recorded. The application
of Smith predictor shows improvement in the step response performance and error
criteria. Self-tuning fuzzy logic controller managed to reduce the mismatch delay
problem for Smith predictor structure. Self-tuning Fuzzy PD controller can track the
set point up to 100% mismatch delay from the process model while self-tuning Fuzzy
PI controller is only capable to track up to 50% mismatch delay.
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CHAPTER 1

INTRODUCTION

1.1 Thesis Background

Glycerin is known as a very useful raw ingredient in many products such as
pharmaceutical, food, cosmetic, home products and many more. Glycerin is safe and
non-toxic material and it is able to match with many chemical properties. Therefore,
that makes glycerin as a preferred solvent agent in many product [1]. The physical
characteristic of the glycerin is normally colourless, odorless and it has a sweet taste.
It possesses a unique combination of physical and chemical properties that are
usually utilized in home products. In addition, glycerin is highly stable under typical
storage conditions and stable chemical structure it is matched with many other
chemical materials [1, 2]. The glycerin also safe and virtually non-toxic, non-
irritating in its variety of usage, no harmful effect to the environment and very
suitable for food and pharmaceutical products [2]. Glycerin can be found in many

sources for example palm oil, sunflower, soya bean, petrochemical, animal fat etc.

The crude glycerin can be obtained through many process methods such as
- hydrolysis, saponification and transesterification process [3]. Natural glycerin is
normally produced from the hydrolysis of fats splitting process [4]. The crude
glycerin obtained from this method need further purification to obtain better quality
of glycerin where this process is called as a purification process [5]. The process of
glycerin purification normally involve many stages including bleaching, evaporation,
heating, distillation, filtering etc [1, 5, 6]. Bleaching stage is a vital pai't in producing.
purified glycerin [4]. The purpose of this stage is to remove the pigment colour from

the crude glycerin. Bleaching also has its own stages such as mixing, heating and



