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Abstract

The present deals with the conversion of some biologically non-
degradable solid wastes, namely scrap tire rubber and polyethylene
terephthalate waste into more valuable products, such as active carbon and

solid acidic and basic catalysts.

Scrap tire rubber was crushed into small pieces, and then sulfonated
using concentrated sulfuric acid in order to produce the carbon acid
catalyst. The obtained carbon acid catalyst was tested for esterification of
high acid value non-edible oil, waste cooking oil with methanol. Maximum
conversion of the free fatty acids into methyl esters (93.5%) suing the said
acid catalyst was achieved using 5.0 wt.% of the solid acid catalyst, 9:1
methanol to oil molar ratio at 68°C reaction temperature for 180 minutes

reaction time.

The polyethylene terephthalate waste was carbonized, and the
resulting carbonaceous material was utilized in the preparation of active
carbon via steam activation method. The obtained activated carbon was
then used in the preparation of acidic and basic solid catalysts. Variant
techniques were applied to characterize the prepared catalysts, like
Scanning Electron Microscope (SEM), Thermal Gravimetric Analysis(TGA),
X-ray Diffraction (XRD) and Fourier Transform Infra-Red Spectroscopy
(FTIR). The surface area of the prepared catalysts as well as the basic
strength of the solid base catalyst in addition to the acid strength of the
acidic catalysts were determined as well. The Ultimate Analysis of the acid

solid catalyst was also conducted.

The prepared activated carbon was treated with concentrated Sulfuric

acid to prepare the solid carbon acid catalyst which was then used in the



esterification reaction of high acid values oils, such as Silybum marianum
L. seed oil and waste cooking oil with methanol. The highest conversion of
high fatty acids Silybum marianum L. seed oil with methanol into
corresponding methyl esters (94.4%) was achieved using 6wt.% of the
solid acid catalyst, 15:1 methanol to oil molar ratio at 68°C reaction
temperature and 180 reaction period, while 5.0 wt.% of the same solid acid
catalyst, 12:1 methanol to oil molar ratio at 65°C reaction temperature and
a duration of 150 minutes were the optimal conditions which resulted in
the highest conversion (95.11%) of high fatty acids waste cooking oil into

methyl esters.

Biodiesel fuels were then produced from the oils esterified by the
said solid acid catalysts through KOH-catalyzed transesterification reaction

with a yield exceeds 96% w/w.

The activated carbon produced by steam activation of the
carbonaceous material prepared as a result of the carbonization of
polyethylene terephthalate waste was also utilized in the preparation of two
solid base catalyst (potassium acetate supported activated carbon and
potassium hydroxide supported activated carbon). The prepared solid base
catalysts were tested in the transesterification reaction of different non—
edible oils, such as Bitter Almond oil, waste fish oil and waste cooking oll
with methanol to produce biodiesel fuels. The highest biodiesel yield from
variant feedstocks were obtained using (2.5-3.5 wt.%) of the solid base
catalyst depending on the type of the catalyst and oil, 65°C reaction
temperature, 9:1 methanol to oil molar ratio and reaction period of 150-
180 minutes depending on the type of the catalyst and oil. Properties of

the resulting biodiesels were conformed to those of standard biodiesel,



referring to ability of using them as alternative to petro diesel without

modification of the engine.

The dry washing method using carbonaceous material obtained from
the carbonization of polyethylene terephthalate waste was utilized in the
purification of the crude biodiesel produced from waste cooking oil via
KOH-catalyzed transesterification reaction with methanol from glycerin,
soaps and free fatty acids. The influence of the process parameter, such
as amount of the adsorbent, adsorbent particle size, purification period,
purification temperature and type of purification method was investigated.
Purification using the said adsorbent was compared with water washing
method. Results exhibited that the suggested adsorbent was successful on

removal the impurities from biodiesel.



