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ABSTRACT

The presence of organic or inorganic residues, spent catalysts are classified as
hazardous wastes which potentially pose a harmful effect on the environment and
human health that requires compliance with stringent environmental regulations. Also
the cost and demand of nickel has been rising significantly. Regeneration of spent
catalyst is a method to revive the function of the spent catalyst same as fresh catalyst.
In this research, regeneration technique is achieved by using microwave trough
existence of oxygen. The objectives this study is to compare the characteristics
between fresh and spent Nickel catalyst, and to study the regeneration of Nickel
catalyst using microwaves technique. Microwave technique was used with existing of
oxygen gas set at 1 L/min through all the experiment. The parameter that is
investigated was power (300W, and 600W) and time (30 mins, and 60 mins).
Characteristic of the fresh, spent and regenerated Nickel catalyst was investigated in
term of its surface area and porosity distribution by using BET, BJH, Horvath-
Kawazoe, Dubinin-Radushkevich and Dubinin-Astakhov. Also thermal characteristics

using Thermal Gravimetric Analysis (TGA) and X-Ray Diffraction (XRD).
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1. INTRODUCTION

Oleochemical industries in Malaysia are one of the important roles to fulfil the
global need for oils and fats sustainably. Base on Malaysian Palm Oil Council
(MPOC), Malaysia currently accmodate for 39% of world palm oil production and 44%
of world exports. A unique characteristic of the palm fruit is that it able to produced
two types of oil which are crude palm oil (CPO) from the fibrous mesocarp, and crude
palm kernel oil (CPKO) from the seed or kernel. It is estimated that for every 10 tons
of palm oil, about 1 tons of palm kernel oil is also obtained. Although both oils
originate from the same fruit, palm oil is chemically and nutritionally different from

palm kernel oil.

Palm oil is extracted from the mesocarp of the palm tree fruit. According to the
statistics, Malaysian’s palm oil contributes about 13% of total vegetable oil production
in the world in 2011. Out of the main products of the palm oil industry, which crude
palm oil (CPO) and crude palm kernel oil (CPKO), normally it undergoes processed
by physical refining process, for example distillation and purification process, that
will turned into more quality oil for further end use application. In addition, Palm oil
has a composition of unsaturated and saturated fatty acids. This composition is edible
oil that is suitable for use in a variety of food applications. Besides that, to separate
this oils, fractionation process is required that will transfer oil into liquid and solid
fractions. The result of fractionation is palm oil can be fractionated into liquid (olein)
and solid (stearin) components.

Table 1.1: Fatty acid composition for Crude Palm Kernel Qil (CPKQO) and Crude Palm
Oil (CPO)

Fatty Acid Composition Crude Pam Kernel Oil Crude Palm Oil (CPO)

(CPKO)
Lauric Acid (C12) 47.6 — 50.0 0.2-3.6
Myristic Acid (C14) 14.6 — 18.6 1.0-25
Palmitic Acid (C16) 8.6 -13.6 37.2-47.6
Stearic Acid (C18:0) 2.0-3.8 4.4-13.3
Oleic Acid (C18:1) 13.7 - 16.5 29.9 — 40.7

(Suria & Yusoff, 2014)



