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In modern chemical process operations where unplanned downtime can cost millions and catastrophic leaks trigger

environmental disasters, surface protection is paramount. Everflon™ fluoropolymer industrial coatings (PTFE, FEP, PFA,

ETFE) provide universal chemical inertness, high permeation resistance, pinhole-free melt barriers, and ultra-smooth

non-stick anti-fouling surfaces for severe fluid-handling equipment.

1. Chemical Processing Industry (CPI) Challenges & Material Selection

Chemical reactors, distillation columns, scrubbing towers, pipelines, and heat exchangers routinely operate under harsh

thermodynamic environments. Components face hot mineral acids (hydrochloric, hydrofluoric, sulfuric, nitric), aggressive halogens

(chlorine, bromine), caustic alkalis, and polar/non-polar organic solvents at continuous temperatures up to 260 °C and pressures up

to full vacuum.

While specialized nickel alloys (Hastelloy®, Inconel®) and titanium offer corrosion resistance against specific media, they remain

vulnerable to pitting, crevice corrosion, stress corrosion cracking (SCC), and catastrophic degradation in mixed chemical

streams—all while incurring massive capital expenditure. Glass-lined steel, while chemically inert, is susceptible to mechanical

impact, thermal shock, and alkali dissolution. Everflon™ fluoropolymer coatings bond directly to carbon steel and stainless steel,

delivering universal chemical resistance at a fraction of exotic alloy costs.

Pinhole-Free Dielectric & Permeation Standards: Everflon™ thick-film electrostatic powder and rotary-lined PFA/ETFE systems are

spark-tested up to 10,000V DC per ASTM D5162 to guarantee total pore-free integrity. Heavy-wall and melt-processible grades drastically

suppress permeation under temperature-gradient vacuum service.

2. Key Material Advantages of Everflon™ Coatings in CPI Environments

Universal Chemical Inertness:
Shields metal substrates from nearly all industrial chemicals, including
wet chlorine, aqua regia, boiling organic solvents, and strong oxidizing
acids.

Superior Permeation Resistance:
High-crystallinity PFA and ETFE melt-flow coatings minimize
molecular gas migration through the film, preventing substrate
corrosion under thermal cycles.

Anti-Fouling & Non-Stick Release:
Ultra-low surface energy prevents polymer scale deposition, tar
buildup, and crystalline caking on agitators, reactors, and heat
exchangers.

High-Purity & Trace Metals Leaching Control:
Fully compatible with ultra-pure chemical supply lines (UPCS) in
semiconductor fabrication and FDA/USP Class VI pharmaceutical
synthesis.
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3. Everflon™ CPI Fluoropolymer Selection Matrix

Resin Grade
Max. Continuous

Temp.
Permeation

Barrier
Key Functional Mechanism

Primary Process Equipment &
Targets

Everflon™ PFA 260 °C (500 °F) Exceptional
Melt-flowable pinhole-free barrier, high
flex-life, extreme chemical inertness

Reactor vessels, column internals, dip
tubes, valve bodies, sampling probes

Everflon™ PTFE 260 °C (500 °F) Good
Lowest surface energy, anti-fouling,
high thermal resistance, dry lubricity

Gaskets, bellows, agitator blades, heat
exchanger tube sheets, chutes

Everflon™ FEP 205 °C (401 °F) Superior
Complete melt-sealed pinhole-free
film, excellent optical clarity & release

Sight glasses, level sensor wells,
chemical pump casings, roll covers

Everflon™ ETFE 155 °C (311 °F) High Toughness
Extreme abrasion & impact resistance,
radiation stability, high mechanical
modulus

Centrifuges, slurry valves, pipe spools,
scrubber vanes, filter housings

4. Critical Process Applications Across the Chemical Industry

• Chemical Reactors, Agitator Shafts & Baffles: Batch polymerizations and chlorinations generate aggressive chemical

attack and heavy resin caking. Everflon™ PFA and PTFE linings provide an impermeable chemical shield while eliminating

sticky fouling on impellers and baffles, drastically cutting batch turnaround time and cleaning chemical consumption.

• Industrial Valves (Ball, Plug, Butterfly) & Pump Casings: Corrosive slurries and boiling acids destroy metal valve seats and

cause toxic packing leaks. Everflon™ PFA and ETFE fully encapsulate cast iron and ductile iron valve bodies, delivering

zero-leakage shutoff, lower actuation torque, and universal resistance against hydrofluoric acid (HF) and hot caustic alkalis.

• Flanged Pipe Spools, Fittings & Column Internals: Distillation columns and transfer piping handling chlorinated aromatics,

wet sulfur dioxide, and mixed acids suffer from rapid wall thinning. Everflon™ thick-film electrostatic coatings protect column

distributors, demisters, and pipe spools without the joint vulnerabilities of loose plastic liners.

• Heat Exchanger Tube Sheets & Evaporator Shells: Heat recovery from acidic exhaust gases and corrosive evaporation

streams corrodes metal tubes and sheets. Everflon™ non-stick fluoropolymer coatings prevent mineral scale, biological fouling,

and acid dew-point corrosion, sustaining high heat transfer coefficients over years of service.

• Semiconductor High-Purity Wet Chemistry & Etching Lines: Sub-nanometer microchip manufacturing demands ultra-pure

acids with contaminant levels below parts-per-trillion (ppt). Everflon™ high-purity PFA powders and resin liners guarantee zero

ion extraction, zero particle shedding, and complete resistance to concentrated HF, nitric acid, and ozone.

• Centrifuges, Filter Presses & Dryers in Pharma Active Ingredients (API): Pharmaceutical crystallization and filtration

involve aggressive solvents and strict anti-contamination standards. Everflon™ ETFE and ECTFE coatings deliver exceptional

abrasion resistance against crystalline slurries and comply with FDA 21 CFR 177.1550 standards.

5. Quality Assurance, Spark Testing Standards & Technical FAQs

Everflon™ CPI coating systems are synthesized under ISO-9001:2015 frameworks with full traceability. Every coated vessel, spool,

and valve undergoes rigorous spark holiday detection testing (NACE SP0188 / ASTM D5162) and thickness verification per ISO

2808, ensuring zero porosity before field deployment.

Q: How does Everflon™ PFA coating solve the vacuum-collapse issues of traditional loose fluoropolymer linings?

A: Unlike loose-sheet liners that pull away from vessel walls under process vacuum or thermal cycling, Everflon™ electrostatic

powder and rotational lining systems form a continuous, mechanically anchored bond directly to the grit-blasted steel substrate,

operating reliably up to full vacuum (-1.0 bar).

Q: When should engineers specify ETFE over PFA for chemical process equipment?

A: While PFA offers the highest temperature (260 °C) and universal chemical inertness, Everflon™ ETFE is specified for

applications involving aggressive abrasive slurries, high-speed centrifuge baskets, and severe mechanical impact where its higher

hardness, modulus, and tensile strength are critical.

EVERFLON™ TECHNICAL WHITEPAPER | CHEMICAL PROCESSING INDUSTRY (CPI)CORROSION BARRIER & HIGH-PURITY SURFACE ENGINEERING

CONFIDENTIAL & PROPRIETARY — EVERFLON ADVANCED FLUOROPOLYMERS Page 2 of 3



Everflon™ Advanced Materials — Chemical Processing Industry (CPI) Engineering Center
Corrosion Testing, Chemical Resistance Verification, Vessel Lining Specifications & Prototype Coating Trials

Email: cpi@everflon.com | Website: www.everflon.com/chemical-processing
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