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ABSTRACT

DEPOLYMERIZATION OF POST-CONSUMER POLY(ETHYLENE
TEREPHTHALATE) (PET) BOTTLES AND POLYESTER BASED TEXTILES
CLOTHES WASTE USING IRON-BASED CATALYSTS FOR EFFICIENT
MONOMERS

Polyethylene terephthalate (PET) is a widely used polyester in our daily life and
extensively used for beverages, personal care products and other liquid goods. This
ubiquity comes at a significant environmental level where it has been contributing to the
escalating plastic waste crisis. One of the most promising strategies to address this
growing challenge is chemical recycling such as depolymerization, a process that breaks
down PET into its constituent monomers align with circular economy approach. The
environmental impacts of traditional depolymerization methods have issues related to the
toxicity and non-renewable catalysts. Existing depolymerization techniques suffer with
challenges such as inconsistent product quality, cost, increasing energy consumption, and
complications in catalyst residue and monomers recovery management. This study
demonstrates the acid- and base-free depolymerization of poly(ethylene terephthalate)
(PET) with ethanol by FeCls, FeBrs (1.0-5.0 mol%) and the results showed that both
catalysts gave diethyl terephthalate (DET) and ethylene glycol (EG) exclusively (98->99
%, 160-180 °C), while FeClz showed better catalyst performance in terms of the activity.
The utilization of the FeCls catalyst facilitated the exclusive and selective
depolymerization of PET derived from textile waste, resulting in the production of DET
along with the recovery of cotton waste. It strongly suggested the possibility of chemical

recycling of cloth waste by the transesterification in this catalysis.
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CHAPTER 1

RESEARCH BACKGROUND

Introduction

Since the inception of synthetic plastic production in the 1900s, plastics have
emerged as a vital category of materials in diverse industrial sectors such as
packaging, construction, transportation, and electronics. This is primarily due to
their distinctive properties and extensive range of uses. The global production of
plastics has experienced a substantial increase in recent decades, surpassing 368
million tonnes annually by 2020 (Lee et al., 2023; Zhang et al., 2020a.). From this
massive amount of manufactured plastics, 79% are disposed of in landfills, resulting
in an annual influx of 2.41 million tonnes of durable waste materials into our
ecosystem (Geyer et al., 2017). Statistics indicate that an estimated 150-200 million
tonnes of plastic waste accumulate in the natural environment annually, resulting in
significant harm to terrestrial and marine ecosystems (Chu et al., 2021; Jambeck et
al., 2015; Tournier et al., 2020). Among various plastics, polyethylene terephthalate
(PET) is commonly used polyester in industries due to its advantageous physical
and chemical characteristics. These include high transparency, crystallization rate,

thermal stability, mechanical properties, and oxygen barrier (Nistico, 2020;



