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Challenges and Barriers

Low Cost Imports: Low Prime SS >> Low PI SS >> Low PCCSS

Result: Reduced Market Demand for P.C.C
Technical Barriers: Purity/Performance

Result: Limits Market for PCC

Recycling Infrastructure: Global Reduction

Result: Reduced Demand >> Reduced Pricing




HISTORICAL
SYNOPSIS

Market
Development Efforts




Historical CARE Projects
Broad Recycling Development Categories

A. Academic Projects
B. Carpet Recycler/Processor Projects

C. New Market Development




o Several Examples

4
Academic 1. U-Conn — Construction Boards. PET Application
Projects Potential

2. UC Davis — PCC Content in Lightweight Aggregates
3. ASU — PET Fibers in Concrete
4. WVU — PCC in fiber Reinforced Polymer Composites




o Several Examples

Carpet Processors
and Recyclers

Equipment Grants --Ex: Aquafil Depoly. Plant

New Product Development: New Equipment and Processes —
Ex: Verdex Non-Wovens

Infrastructure Capacity Grants — Ex: CP RIS Technology

Product Purity Grants:
Ex: PC4 Project — Purer PC4.

ID Technology Support and Development — New Miniaturized
ID Tech: Matoha

First California Extrusion Capability — Erema Pure Loop
Recycling system.




= New Markets

1. Non-Wovens Research: PET: 2year technology
Development.

New Markets 2. PET Fibgr Conversion: Polyol for Polyurethane
Production

Development
3. PP Fibers: PP Plastic Pallets

4. PCA4: Purification infrastructure

5. Engineered Plastics: Large investment in California
Centrifuge system




= Example Projects

v
1. Packaging — PET
PET Specific 2. Thermoforming Trays -- PET
Development 3. Strapping materials — PET

4. Chemical Modification Development

= |ncrease performance for above markets
= Too Expensive
= Modification costs higher than Virgin




= Construction Industries

v

1. Construction Boards
Other Market 2. OSB Substitutes
De\{elopment 3. Synthetic Ramps
Projects

4. Barriers




Brand New Recycling
Challenges Facing the
Industry




= New Recycling Challenges

4
1. Blended Face Fibers have increased

Additional 2. P. Consumer Carpet Content Mandates

Recycling = California

Challenges = New York

= New Laws Mandate incremental increases
of PC CARPET content in carpets sold in
those states




. Conclusions

Over the past 15 vyears, virtually every
conceivable mechanical or chemical
modification work has been conducted to
develop new markets and new Technological

Breakthroughs. Success rate: Approximately
20% Success Rate.




What is the “New Direction”
in Recycling




Chemical Recycling
Technologies




= Enzymatic Degradation

= Acid/Alkaline Hydrolysis

= Methanolysis (A la Eastman)
=  Solvolysis (Pure Cycle)

= (Gasification

=  Pyrolysis

= Depolymerization (Aquafil): Presently only Nylon 6

Some, but not all, types of Chemical Recycling
Technologies:




ehemical Recycling Headlines Flood the
news Almost Every day

Lack of Clarity from Gov'’t Entities Holding back Investments:
Companies seeking definition of Responsible Chemical Recycling
Recycling Groups see Policy as Key to Success

BASF Launches Loopamid: Chemically Recycled Nylon fibers: Shanghai: Textile
Waste

11 Chemical Recycling Facilities Operating Today: From Pilot Plants to Full
Production.




”  Final Chemical Recycling Comments

Chemical Recycling Offers a way to Address the Increasing Amount of Plastic

waste but it’'s not a Perfect Solution.

Different Chemical Recycling Processes have Varying Environmental

Impacts, Energy Requirements, and Economic Viability.

Not a "One size fits all” Solution. Several technologies will eventually prevail.

Bottom Line: Make a new virgin-like molecule from an old discarded Molecule




Conclusions

Chemical Recycling
Processes should be the
Engine that Propels
Recycling in the next
decades.




Thank You
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