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NEED FOR SPEED RIGOR

Achieving quality and durability without PFAS

Vasav Sahni, PhD
Polymer scientist specializing in performance texfile finishes and PFAS-free systems.
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Executive su ary PFAS-free durable water repellent (DWR) systems are rapidly

becoming a market-access requirement for textiles, driven by
tightening restrictions and customer expectations. Yet PFAS
are not trivial to replace: DWR is a multi-property specification
(repellency, comfort, and durability) delivered through a
supply chain that is highly variable.

The fastest path to performance is not speed - it is RIGOR:

a test program that de-risks performance, compliance, and
manufacturability early, before scale-up turns into pollution,
rework, and product failures.
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PFAS-free systems are needed in the textile market

Regulatory pressure is converging on PFAS as a class. In Europe, authorities submitted
and are evaluating a broad REACH restriction proposal covering thousands of PFAS
uses, explicitly aiming to reduce emissions and make products and processes safer
for people. [2] In the U.S., restrictions are moving from reporting to sale prohibitions:
California's AB 1817 uses total organic fluorine thresholds for new textile articles
starting in 2025 (and tighter limits later). [3] New York has also restricted PFAS in
apparel beginning in 2025 (with later deadlines for certain wet-weather categories).
[4] For brands and mills, the direction is clear: PFAS-free chemistry is shifting from
'nice-to-have' to 'required to ship.'

1.

2.

Why PFAS is not universally replaceable

PFAS-based finishes deliver extremely low surface energy and durable, thin films -

a combination that enables high water repellency with acceptable hand feel and,

in many applications, meaningful oil/stain resistance. Fluorine-free options (silicones,
hydrocarbons/waxes, polyurethanes, dendrimer/hybrid systems) exist, but trade-offs
are real. The Danish Environmental Protection Agency concludes that no single
alternative matches fluorinated systems across all relevant parameters for performance
and durability. [5] In other words: a universal, drop-in replacement is uncommon;
success is application-specific
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Water-based alternatives can shift impacts to wastewater

Most non-PFAS DWR platforms are supplied as water-based dispersions. This can be
positive for VOC and solvent exposure, but it increases the importance of fixation
efficiency, process yield, and wastewater treatability. Textile dyeing and treatment
is estimated to directly cause about 20% of industrial water pollution, making the
sector highly sensitive to rework and excess chemical load. [7] The European
Parliament similarly highlights dyeing and finishing as a major water-pollution
hotspot. [8] Key nuance: water-based does not automatically mean water-benign -
especially where effluent treatment is inconsistent.

S.

Textiles are a major PFAS consumer, particularly for DWR

Textiles are not a niche PFAS use case. The European Environment Agency estimates
textiles account for approximately 35% of total global PFAS demand, and that the
textile sector represents about one-third of PFAS usage in the EU. [1] Much of this

demand is tied to functional finishes such as DWR that protect performance garments,

uniforms, and home textiles. [1][6]

Supply-chain variability makes DWR replacement harder

DWR performance is substrate-dependent and process-sensitive. Cotton Incorporated
notes that preparation and dyeing methods vary greatly, and that fabric construction,

processing methods, and equipment choices significantly influence final performance;

it emphasizes that fabrics should be clean and uniformly absorbent (with controlled
pH and alkalinity) before finishing to achieve optimum results. [9] RISE further flags
blind spots in textile supply chains where PFAS may be present unintentionally,
reinforcing the need for systematic investigation and qualification rather than
single-lab 'proofs.' [10] This variability is a major reason fluorine-free DWR pilots

can look strong in one mill and fail in another.
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6.

The solution: Make rigor the speed strategy

In a complex textile supply chain, rigor is not bureaucracy - it is how you create
reliable signal. A test program that couples chemistry, processing, and real-use
durability is the most effective way to (a) accelerate PFAS replacement discovery,
(b) reduce pollution from rework and rejects, and (c) lower failure rates in the field.

What rigor unlocks

Accelerated discovery: fewer false positives/negatives
means fewer iteration cycles per successful launch.
Lower pollution: better yield and fewer off-spec runs
reduce water/energy/chemical use; the World Bank
case study links improved RFT to reduced reprocessing
and resource savings. [7]

Longer-lasting products: validated durability reduces
early DWR failure and replacement demand. EPA reports
landfills received 11.3 million tons of MSW textiles in 2018,
and UNEP has highlighted global textile waste on the
order of tens of millions of tonnes annually. [12][13]

b 1’

. . “ i
Rigor checklist for '
non-PFAS DWR qualification . s

k3
Performance: use multiple severities (spray/rain, i
hydrostatic where relevant, and oil repellency if 4
required). Test methods differ widely in harshness.[9] i J' |
r

Durability: laundering. abrasion, flexing. UV/ i -l
weathering, and contamination sensitivity across M L
representative fabrics and mills. . &

Manufacturability: map the process window I

(add-on, cure, drying). track yield (e.g.. RFT). ' -
and quantify variability.[7] F‘r ? -
Compliance: verify PFAS-free claims with fit-for- 'L’
purpose analytics. EN 17681-1:2025 supports PFAS

quantification in textiles for screening and supplier 'R F
qualification.[11] - el

Environmental: evaluate wastewater treatability

(COD/TOC, toxicity screens) for the full formulation, ’

not just the polymer. L
F 0 : i !
¥ g




PFAS-free DWR is achievable, but the winning approach
Is not to trial faster - it is to qualify deeper. Rigor in testing
iIs how we prevent regrettable substitutions, cut rework-
driven wastewater load, and deliver finishes that last

in real life.
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EMPEL® is a clean chemisty DWR technology
applied to the outer surface of textiles. Unlike
traditional coatings that soak into the fabric
and wash out quickly, EMPEL® is pressed into
the fibers - without using water or PFAS -
providing long-lasting, high-performance
water repellency.

Sheds water. Longer.

Contact info

4132 Jackie Rd
SE Rio Rancho, NM
87124

https://empel.green/#contact
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Green*Theme.dechnologies Inc. .
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