
Lecture 50-Fluorocarbons, Polyxylyenes, and Polyesters 

 

 

  Hello friends, in this particular segment, we will discuss the fluorocarbons, polyxylenes 

and polyesters under the ages of polymer process engineering. In the previous lecture, we 

covered the various aspects of polyamides. We defined these polyamides and then 

discussed their structure, physicochemical properties, and applications in electronics. We 

described the various synthesis aspects of these polyamides and different types of 

polyamides, like solvent-soluble polyamides. Then, we discussed these polyamides' two-

step curing process and modification streams. And then lastly, we describe what those 

photosensitive polyamides are and what their applications are. 

In this particular segment, we are going to discuss the fluorocarbons. We will discuss the 

definition of these fluorocarbons and describe the different types and properties. Apart 

from this, we will discuss polyxylenes and then definitions, types and different properties 

and synthesis and applications we will discuss. Then, we will discuss polyesters and all 

aspects of polyesters, like their definition,  different types of polyesters, and applications. 

 

Fluorocarbons 

Fluorocarbons, particularly in the form of coatings, offer unique characteristics such as 

low surface energy, chemical resistance, and non-stick properties. One of the most well-

known fluorocarbon coatings is polytetrafluoroethylene (PTFE), often recognized under 

the brand name Teflon. PTFE coatings are widely used, especially in cookware, due to 

their excellent non-stick properties. 

Polytetrafluoroethylene (PTFE): 

• Structure: PTFE is derived from the polymerization of tetrafluoroethylene 

(TFE). The basic structure involves the free radical vinyl polymerization of TFE, 

resulting in the formation of PTFE. 

• Applications: The non-stick properties of PTFE make it ideal for coating utensils, 

cookware, and other applications where reduced friction and easy release of 

substances are essential. 



 

Fluorinated Ethylene Propylene (FEP): 

• Structure: FEP is another fluorocarbon resin with notable chemical resistance 

and non-stick properties. Its structure is obtained through the polymerization of 

tetrafluoroethylene (TFE) and hexafluoropropylene (HFP). 

• Applications: Examples of FEP coatings include Teflon FEP and Dyneon FEP. 

These coatings find applications in various industries where a combination of 

chemical resistance and non-stick characteristics is required. 

 



Fluorocarbon coatings, such as those based on PTFE and FEP, have become ubiquitous 

in daily life, contributing to the convenience and efficiency of various products. The 

ability of these coatings to resist sticking and provide a protective layer against chemicals 

has made them valuable in numerous applications.  

Perfluoroalkoxy (PFA) Coating: 

• Structure: Perfluoroalkoxy (PFA) coating is a type of fluoropolymer coating 

with outstanding chemical resistance and stability at high temperatures. The basic 

structure involves the perfluorination of alkoxymers. 

• Applications: Examples of PFA coatings include Teflon PFA and Dyneon PFA. 

PFA coatings are commonly used in various applications, including architectural 

structures, where their chemical resistance and durability are beneficial. 

 

Ethylene Tetrafluoroethylene (ETFE) Coating: 

• Structure: ETFE is a fluorocarbon polymer known for its remarkable 

weatherability, transparency, and corrosion resistance. Its structure is based on the 

polymerization of ethylene and tetrafluoroethylene. 

• Applications: Fluon ETFE and Tefzel are examples of ETFE coatings. ETFE is 

particularly suitable for applications requiring lightweight and transparent 

coverings, making it an ideal choice for roofing materials in different buildings. 



 

Fluorinated Acrylic Coating: 

• Properties: Fluorinated acrylic coating combines the properties of acrylic resin 

with the low surface energy of fluoropolymers. 

• Applications: This type of coating is utilized for its low surface energy, making it 

useful in applications where reduced surface adhesion is desired. 

 

Fluorocarbon coatings, with their diverse formulations and properties, find extensive use 

in various industries due to their resistance to chemicals, high temperatures, and adverse 



weather conditions. The next section will delve into polyxylenes, providing insights into 

their definitions, types, properties, synthesis, and applications in polymer process 

engineering. An example is LumiFluon, which possesses low surface energy. Apart from 

this excellent chemical and weather resistance, they offer good thermal stability, low 

refractive index, and high transmittance.  

Vinylidene Fluoride (PVDF) Coating: 

Polyvinylidene Fluoride (PVDF) is a fluoropolymer coating recognized for its remarkable 

chemical resistance and UV stability. Notable examples of PVDF coatings include Kynar 

and Hyler. PVDF exhibits various structural phases, including alpha, beta, and gamma. 

In the alpha phase, the molecular structure involves hydrogen, fluorine, and carbon atoms 

arranged in a specific configuration. As PVDF transitions to the beta and gamma phases, 

structural changes occur, influencing its properties. 

PVDF is valued for its versatility and performance in challenging environments. Its 

excellent chemical resistance makes it suitable for applications where exposure to 

corrosive substances is a concern. Additionally, the UV stability ensures durability even 

in outdoor settings. 

Different phases of PVDF contribute to its unique properties, and this adaptability makes 

it a preferred choice in various industries, including electronics, construction, and 

chemical processing. The distinctive molecular arrangements in each phase play a crucial 

role in determining PVDF's behavior and functionality. 

 

Comparative Study: FEP, PTFE, and PFA 



Fluorinated Ethylene Propylene (FEP): FEP shares non-stick qualities with Teflon 

(PTFE), although its structure is slightly different. FEP is softer and has a lower melting 

temperature than PTFE, making it less suitable for cooking applications that require 

higher temperatures, typically around 200 degrees Celsius. FEP is highly transparent, 

maintaining the original color of covered objects, emphasizing its importance in 

applications where transparency is critical. With an operating temperature below 200 

degrees Celsius to 200 degrees Celsius, FEP exhibits biocompatibility, resistance to 

chemicals and ultraviolet radiation, and clarity. 

Polytetrafluoroethylene (PTFE - Teflon): PTFE, commonly known as Teflon, is 

renowned for its non-stick properties, making it resistant to adhesion even from 

substances like Jackox-Pear. Due to its high electronegativity, PTFE has been employed 

to coat bullet cases. In medical applications, Teflon-coated pharmaceutical needles aim to 

reduce pain and invasiveness. NASA is exploring non-stick technology, including PTFE, 

for its Mars missions. PTFE exhibits chemical resistance and can withstand temperatures 

up to 260 degrees Celsius. It is translucent in color. 

Perfluoroalkoxy (PFA): PFA is the high-temperature version of FEP, sharing similar 

properties. It has improved flow, thermal stability, and creep resistance compared to FEP. 

With a continuous working temperature of around 260 degrees Celsius, PFA is not 

temperature-sensitive and can be used in both high and low-temperature environments. 

PFA resists stress cracking, is attacked by almost all chemicals and solvents, and exhibits 

good permeability resistance. While more expensive than PTFE and FEP, PFA finds 

applications in capacitor layer insulation coating, electrical insulation of motors, and wire 

NML for magnet wire insulation. 

 



Perfluoroalkoxy (PFA) stands out as a polymer with exceptional properties, making it a 

high-temperature version of FEP. Its structural difference, compared to FEP, contributes 

to improved flow, enhanced thermal stability, and superior creep resistance. Notably, 

PFA boasts a continuous working temperature of approximately 260 degrees Celsius, 

surpassing other fluoroplastics. What sets PFA apart is its insensitivity to temperature 

variations, allowing versatile use in both high and low-temperature environments. The 

material resists stress cracking and remains resilient against the impact of various 

chemicals and solvents. 

Despite its higher cost compared to PTFE and FEP, PFA's distinctive qualities have led to 

widespread applications in the electronics and electrical industries. It serves as a 

capacitor layer insulation coating, providing effective insulation for glass fabrics and 

yarns. PFA plays a crucial role in the electrical insulation of motors, generators, 

transformers, and wire NML for magnet wire insulation. Additionally, its low-friction 

characteristics make it an ideal choice for corrosion-protective surface coatings. 

In terms of electrical properties, fluorocarbons, including PFA, demonstrate remarkably 

low dielectric power losses across various temperatures and frequency ranges. The 

dissipation factor, ranging from 0.001 to 0.0001 as indicated in the table, underscores 

their efficiency in electrical applications. These advantageous electrical properties further 

contribute to the extensive use of PFA in critical electrical components, ensuring reliable 

performance and insulation. 

 

Dielectric Properties and Resistivities of Teflon FEP 



Examining the dielectric properties and resistivities of Teflon FEP, it's evident that these 

fluorocarbon materials exhibit remarkable electrical characteristics. According to ASTM 

standard 150692, the dielectric constant and dissipation factor for Teflon FEP are 

provided across different frequencies and temperature ranges (73 to 100 Fahrenheit). 

Notably, both surface and volume resistivities for TFE and FEP are exceptionally high. 

 

Surface resistivity, measured following ASTM D257 dash 52 T, exceeds 10 ohms, while 

volume resistivity, measured using the same procedure, is greater than ohms per 

centimeter. Interestingly, there's minimal variation observed over a wide temperature 

range, spanning from minus 40 to 230 degrees Celsius. The dielectric strength values for 

Teflon FEP, outlined in the table, are notably high, given in volts per mils, as per the 

ASTM standard for the short-time test and varying across different thicknesses from 1 to 

100 mils. 

Moving on to the mechanical properties of Teflon, two standout features contribute to its 

widespread application: an exceptionally low coefficient of friction, which is the lowest 

among known plastic materials, and high abrasion resistance. These mechanical attributes 

make Teflon FEP an ideal choice for various applications where reduced friction and 

enhanced resistance to wear and tear are critical factors. 

 

Teflon FEP: Frictional Properties, Abrasion Resistance, and Chemical Resistance 

Teflon FEP stands out not only for its exceptional dielectric properties but also for its 

remarkable mechanical and chemical characteristics. Experimental values highlight its 

excellent frictional properties, making it a preferred choice to enhance wear resistance 



and lower the coefficient of friction when used as a filler in other plastics like epoxies 

and acetals. 

 

The frictional performance against steel at 23 degrees Celsius showcases Teflon's 

impressive constant coefficient of friction. This property is especially valuable in various 

applications where reduced friction is crucial. The abrasion resistance of Teflon FEP, 

tested through the Armstrong 200 cycle test following ASTM standards, reveals minimal 

weight loss compared to Teflon TFE. 

 



Moving on to chemical and solvent resistance, fluorocarbon polymers, including Teflon 

FEP, exhibit unparalleled resistance to a wide range of organic and inorganic acids, 

bases, solvents, and gases. This property makes them highly effective for corrosion 

protection in contact with metals. Exceptional chemical stability is maintained, except 

when exposed to specific aggressive substances such as molten alkali metals, free 

fluorine gas, and fluorine precursors at elevated temperatures. Even in cases where there's 

a slight absorption of chemicals and a minor increase in weight, Teflon FEP retains its 

physical and electrical properties remarkably well, showcasing its resilience in 

demanding environments that require critical corrosion protection and long-term 

durability. 

Chemical Compatibility and Resistivity of TFE and FEP: Meeting Rigorous 

Conditions 

Teflon FEP emerges as a reliable solution for applications demanding exposure to harsh 

chemical environments, demonstrating its robustness and ability to preserve the integrity 

of the protected material over time. Whether facing concentrated acids, extreme heat, or 

humid conditions, Teflon FEP exhibits remarkable resistivity to these challenging 

elements. 

In assessing the chemical compatibility of TFE and FEP, the resistance to various 

chemicals is presented, along with their corresponding degrees Celsius. The extensive list 

includes abietic acid, acetic acid, acetone, acetophenone, aniline, benzene, alcohols, di-

butyl phthalates, and more. This chemical compatibility chart showcases the versatility of 

TFE and FEP in resisting a wide range of substances, especially at elevated temperatures. 

The high-temperature resistivity of TFE and FEP is highlighted when exposed to 

different types of oils, including animal and vegetable oils. This property positions them 

as suitable choices for applications requiring resistance to elevated temperatures. 

It's crucial to note that TFE and FEP exhibit remarkable thermal resistivity up to 

temperatures of 260 degrees Celsius, making them ideal for applications such as deep-fat 

frying, where high temperatures are involved. However, certain chemicals like cetane and 

carbon disulfide may not offer the same level of thermal resistivity. Understanding the 

specific chemical compatibility of TFE and FEP allows for informed decisions based on 

the targeted application's environmental conditions, ensuring optimal performance and 

longevity. Additionally, the exposure of Teflon resin to common acids and bases 

demonstrates its superior resistance compared to hydrochloric acid and nitric acid, 

considering factors such as exposure time and weight percent increase. 

 

 



 

 



 

Polyxylylenes: Versatile Polymer with Unique Properties 

Polyxylylenes, a family of polymers characterized by a repeating unit of paraxylene, 

presents a versatile and high-performance polymer known as poly para xylene or 

perylene. This unique polymer stands out for its distinctive properties, making it suitable 

for various applications. 

The structure of Polyxylylenes encompasses different types of variants, with perylene 

being a notable polymer within this family. Perylene is deposited onto the surface of a 

gas and subsequently polymerizes to form a thin conformal coating, offering several 

unique properties. 



 

One of the key strengths of perylene lies in its excellent barrier properties, positioning it 

as an ideal protective coating across a diverse range of applications. Its biocompatibility 

makes it safe for use in medical applications, where contact with living tissue is involved. 

Additionally, perylene exhibits high chemical resistance, making it well-suited for harsh 

environmental conditions. 

In electrical applications, perylene shines with its high dielectric strength, rendering it an 

excellent insulator. Its low water absorption rate enhances its utility in applications where 

moisture resistance is crucial, especially in the realm of electronics. 

Perylene's high purity is another noteworthy feature, devoid of additives or impurities, 

making it ideal for deployment in sensitive applications such as electronics and medical 

devices. The extensive range of applications includes serving as a protective coating for 

electronics, medical devices, aerospace components, microelectromechanical systems 

(MEMS), and other advanced technologies. 

In summary, Polyxylylenes, particularly represented by perylene, offer a compelling 

material choice with a unique set of properties that cater to a diverse array of industrial 

and technological needs. 

Polyxylylenes Synthesis: 

Polyxylylenes are synthesized through the baryolytic dehydrogenation of gaseous 

paraxylene. This process occurs at elevated temperatures, typically ranging from 700 to 

1100 degrees Celsius, and under reduced pressure, approximately 1 to 5 Torr. During this 

transformation, paraxylene undergoes dehydrogenation, shedding a molecule of hydrogen 

and transforming into an unstable quinoid structure. Upon rapid polymerization triggered 

by quenching, the desired poly-paraxylene is obtained. This series of reactions illustrates 



the conversion of paraxylene into the quinoid structure and subsequent in-situ 

polymerization leading to the formation of poly-para-xylylene. 

 

Polyxylylenes Types: 

Within the paralene series, two significant members are paralene N and paralene C. 

While paralene C is structurally similar to paralene N, the distinction lies in the presence 

of one chlorine atom in each benzene ring of paralene C. The difference between 

paralene N and paralene C is evident in their respective structures. Apart from these key 

types, more than 40 other derivatives have been successfully synthesized. Noteworthy 

applications include coatings with diverse functionalities, such as anti-corrosive, 

biocompatible, antibacterial, and therapeutic properties. These coatings find widespread 

use in various applications. 



 

 

Conformal Coating Applications: 

Different types of masking patterns and oxygen plasma penetration play a crucial role in 

the process of applying photoresistance to paralene C films on silicon substrates, 

followed by etching and related procedures. This method has become widely adopted as a 

conformal coating, especially for safeguarding printed circuit boards (PCBs), particularly 

those with intricate designs and a high component density. Vapor-deposited paralene, in 

contrast to spray-type coatings, holds a significant advantage as it effectively penetrates 

and coats areas beneath and around closely spaced electronic components. 



 

Coating Techniques: 

Various conformal coating techniques, such as sublimation, pyrolysis, and deposition, are 

employed in the coating process. Sublimation occurs in a vaporizer, pyrolysis in a 

dedicated furnace, and deposition takes place in the coating chamber. A vacuum pump 

evacuates all air and gases from the chamber, facilitating the deposition of paralene. 

Metallographic Examination: 

In electronic applications, a metallographic examination is crucial. It confirms that 

paralene uniformly coats spaces as narrow as two mils between wires, components, and 

the substrate board. This uniform coating is essential for preventing the entrapment of 

contaminants, averting corrosion, and maintaining the longevity of electrical appliances. 

Paralene exhibits favorable electrical properties, including high initial electrical 

insulation resistance and minimal degradation even after exposure to humidity and 

temperature cycling. 

Circuit Board Screening: 

For circuit boards, the paralene C screening test, adhering to MIL standards 202 method 

302, involves initial measurements, pre-cycles, and various testing steps. This meticulous 

screening ensures the reliability and durability of the coated circuit boards. 

Hybrid Microcircuits: 

In hybrid microcircuits, paralene serves as a protective coating for moisture resistance. It 

also immobilizes loose particles and small conductive fragments, preventing potential 



electrical shorts that could occur if they bridge wire bonds or conductor lines. This 

application enhances the overall stability and performance of hybrid microcircuits. 

Particle Immobilization and Electrical Protection: 

Fine particles with strong electrostatic attraction to circuits pose challenges for 

conventional cleaning methods. A thin coating of paralene, ranging from 0.1 to 0.25 mils, 

proves effective in immobilizing these particles, preventing potential electrical failures 

and ensuring the longevity of the circuit. 

Insulation and Barrier Coating in Semiconductor Devices: 

Paralene finds a noteworthy application as an insulation and barrier coating applied over 

the inorganic passivation layer of semiconductor devices or thin-film circuits. This thin 

coating, ranging from 3 to 7 microns, is deposited on metal oxide semiconductor 

transistor diode resistors and capacitors. 

 

Stress Testing and Electrical Performance: 

Coated devices undergo rigorous stress testing, including exposure to temperature stress 

ranging from 125 to 175 degrees Celsius for up to 128 hours and voltage stress between 

10 to 20 volts. Remarkably, the changes in electrical parameters, such as threshold 

voltage and leakage current, remain negligible in most devices. On average, the threshold 

voltage shifts less than 0.1 volt, the breakdown voltage changes less than 1 volt, and the 

leakage current drifts within a few picoamperes across all tested groups. This resilience 

underscores the effectiveness of paralene coatings in preserving the electrical integrity of 

semiconductor devices under challenging conditions. 



Unsaturated Polyesters: 

Unsaturated polyesters represent a significant class of thermoset molding resins, formed 

by condensing a diol with a blend of saturated and unsaturated anhydrides. Through this 

condensation process, reactive resins are generated, allowing the creation of durable 

structures and coatings. The properties of the resulting cross-linked resin are influenced 

by the types and amounts of anhydrides and glycols utilized in the synthesis. 

 

Components and Modifications: 

Common components in commercial unsaturated polyesters, sometimes referred to as 

UPR, include glycolic and malic anhydride, along with 1,2 propylene glycol. Other 

glycols and acids or anhydrides can be employed to modify the properties of unsaturated 

polyesters. Isothallic acid (IPA) and terephthallic acid (TA) enhance thermal and 

chemical resistance, while long-chain aliphatic acids improve flexibility at the expense of 

reduced chemical and heat resistance. Ether glycols such as diethylene glycol and 

polypropylene glycol contribute to increased flexibility. 

Control of Hydroxyl and Carboxyl Groups: 

Monofunctional acids and bases play a role in controlling the hydroxyl and carboxyl 

groups, ultimately influencing the molecular weight of the resulting polyester. 

Anhydrides and acids can be condensed with epoxy resin, and carboxylated unsaturated 

polyester can be captured with glycidyl methacrylates. These formulations find 

application in ultraviolet-curable coating formulations. 

Curing Mechanism: 



The curing mechanism of unsaturated polyester involves a cross-linking reaction known 

as polyesterification. In this process, the unsaturated polyester resin reacts with a cross-

linking agent or initiator to form a three-dimensional network structure. This curing 

mechanism is fundamental in creating durable and resilient cured polyesters with diverse 

applications in coatings and structural materials. 

Polyester Curing Process: 

The curing process of unsaturated polyesters initiates with an initiation step, where a free 

radical initiator generates the initial free radical. Common initiators for polyester curing 

include organic peroxides or azo compounds, with examples like benzoyl peroxide, 

methyl ethyl ketone peroxide, and dicumyl peroxide. 

Initiation and Propagation: 

During propagation, the generated free radicals interact with unsaturated sites, typically 

double or triple bonds present in unsaturated polyester resins. This propagation phase 

results in the growth of the polymer chain by incorporating different monomers. The 

unsaturated polyester resin contains reactive sites, such as malleic or phthalic acid 

functionalities, which can undergo additional reactions with free radicals. This continual 

growth of the polymer chain forms the basis for cross-linking. 

Cross-Linking and Network Formation: 

The subsequent step is cross-linking, where the growing polymer chains intertwine and 

react with each other, creating a three-dimensional network. This network structure 

imparts mechanical strength, dimensional stability, and other essential properties to the 

cured polymer resin. 

Curing Conditions: 

The curing process is typically carried out at elevated temperatures to accelerate the 

reaction rate. The controlled application of heat plays a crucial role in achieving the 

desired properties in the cured polyester resin. This comprehensive curing mechanism 

underscores the importance of temperature control and the proper choice of initiators in 

producing polyester materials with specific and desirable characteristics. 

Curing Parameters and Catalysts: 

The temperature and time required for the curing process depend on the specific resin 

formulation and the desired properties of the final product. For unsaturated polyester 

resin, a typical curing temperature ranges from 60 to 80 degrees Celsius, with curing 

times varying from several minutes to several hours. Catalysts and accelerators are 



frequently incorporated into formulations to expedite the curing process or enhance the 

properties of the cured polyester. 

Catalysts and Accelerators: 

Compounds such as cobalt paste or cobalt octoate often act as catalysts, promoting the 

formation of free radicals and accelerating the curing reaction. These additions play a 

crucial role in achieving the desired characteristics of the final product. 

Orthopthalic Polyester: 

One widely used type of unsaturated polyester resin is orthopthalic polyester. It is 

typically cured using organic peroxide as an initiator. The peroxide initiator decomposes 

at elevated temperatures, generating free radicals that initiate the cross-linking resin. This 

reaction mechanism illustrates the process of ortho-thallic polyester curing. 

 

Isothallic Polyester: 

Isothallic polyester, another type of unsaturated polyester resin, offers enhanced chemical 

resistance compared to ortho-thallic polyester. The curing mechanism for isothallic 

polyester is similar to that of ortho-thallic polyester, involving the use of a peroxide 

initiator. This formulation choice provides improved resistance to various chemical 

environments, expanding the application possibilities for the cured polyester product. 

DCPD Modified Polyester: 



Another variation is Dicyclopentadiene (DCPD) modified polyester, where this cyclic 

diene is integrated into the unsaturated polyester resin formulation. During the curing 

process, DCPD undergoes a Diels-Alder reaction, interacting with the maleic anhydride 

groups in the polyester resin. This specific reaction fosters additional cross-linking, 

thereby enhancing the mechanical properties of the resin. 

 

Types of Polyesters: 

Polyesters, a class of polymers characterized by ester functional groups, come in various 

forms. Three well-known types include Polylactic Acid (PLA), Polycarbonate (PC), and 

Polyethylene Terephthalate (PET). Each exhibits distinct physicochemical properties. 



 

• Polylactic Acid (PLA): PLA is a biodegradable polyester derived from 

renewable sources like corn starch and sugar cane. It boasts favorable mechanical 

properties, including high stiffness and strength. 

• Polyethylene Terephthalate (PET): PET, featuring an ester group in its 

chemical structure, is recognized for its versatility. It finds extensive use in 

packaging materials, textiles, and beverage containers. 

• Polycarbonate (PC): Polycarbonate, another type of polyester, exhibits 

exceptional impact resistance and optical clarity. Widely employed in the 

production of optical discs and eyewear, PC offers a balance of strength and 

transparency. 

• Polylactic Acid (PLA): PLA is a transparent and glossy biodegradable polyester 

derived from renewable resources such as corn starch and sugar cane. It exhibits 

high stiffness and strength with a relatively low glass transition temperature (60 to 

65 degrees Celsius). While resistant to common solvents, PLA can degrade under 

high temperatures and prolonged exposure to moisture. Applications include 3D 

printing, packaging, disposable products, and biomedical applications. 

• Polycarbonates (PC): Polycarbonate is a transparent amorphous polyester 

renowned for its high impact resistance and excellent dimensional stability. It 

demonstrates good heat resistance, maintaining structural integrity at high 

temperatures (145 to 150 degrees Celsius). PC possesses high optical clarity, 

excellent light transmission, and finds use in electrical enclosures, optical lenses, 

and safety equipment for automotive components. 



• Polyethylene Terephthalate (PET): PET is a strong and stiff polyester with 

excellent mechanical properties, dimensional stability, moisture resistance, and 

chemical resistance. Transparent with good clarity and light transmission, PET 

has a relatively high glass transition temperature (75 to 80 degrees Celsius). 

Widely used in beverage bottles, food packaging, textile fibers, and engineering 

plastics, PET is recyclable and one of the most recycled plastics globally. 

In this segment, we covered fluorine-based polymers, polyesters, polyxylenes, discussing 

synthesis, various applications, and provided references for further exploration. Thank 

you for your attention and feel free to refer to the listed references as needed. 

 


