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« https://www.taiwannews.com.tw/ch/news/3501261

Title: Circular Economics: small recycling vs. large recycling for solving the problem of Plastics Waste in
Ocean (by Professors JJ Lin and KH Shieh)

Abstract: The seriousness of the plastic waste in ocean will not be solved by the current “small recycling”

system. Instead, a new system of “large recycling” based on Polyester chemistry is proposed.

A paradigm change is needed to shift from Polyolefins to Polyesters in a economically

feasible manner is urgently needed.
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Conclusion:
Circular Economics — Recycling Polymeric Materials

Why PET? :
e 2 Technology Economics
o / process feasibility (a host of applications)
proven and patented
A. Chemical Conversion (1) TPEE elastomers
‘ (trans-esterification) .
to a number of products (2) For PU industry (new polyols)
(polyester vs. polyolefin) B. by EC (carbonate) exchange (3) For Nylon 6T egineering plastics

(hydrolysis and reaction to PCPE, TPEcE ...

biodegradability)
« ---integrating r-PET chemical recycling and COZ2-derived polymers

to solve the world problem: ---
TCCT (Taiwan Carbon—Credit Technology)
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Nanotechnology, Dispersants and Applications
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Conventional Polymers
(commodity and specialty)
1. PET (fiber/bottle/film)

2. Polyamides (Nylon 6,6...)

3. Polyolefins (PE, PP, SEBS,
EPDM)

4. PMMA and polyacrylates
5.PU

6. Pl

/. Epoxy

8. PC ... blends/alloys

9. Resins, Films...

Polymeric Dispersants
SMA-Jeffamine amines

PTT (branched polyester-polyols)

POEM (POE-imide-amide)
POEU (POE-PU)

Dispersion Technology

B ' 1

OD-méer/a/

AgNP, Pt, TiO,, ZnO, CuO, SiO,,
Fe203, RGB...

« Hardness and gas/water barrier

« thermal stability

thermal conductivity

electric conductivity

Antimicrobial surface

anti-flame, fire-retardants, anti-heat

super-hydrophobic and anti-fouling
surface

Electronic and Solar Cells

NSP, Clay, Graphene GO

1D-material
CNT...
- 2D-material

Quasi-solid and polymer electrolytes

DSSC
(transparent/flexible/performance)

New display and flexible/
transparent/ high Tg
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Versatile applications of the Natural Nano Silicate Platelets (NSP)
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Nanocomposite/Polymer additives : Gas barrier (PET), CTE, Hard Coating, Anti-abrasive, Fire-
retardant/Anti-flame,

Anti-statics, Surface anti-miT:robiaI/self-cleaning, Low K)
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New dispersants (I/0) ' ' Inorganlfcitl/r(grf%?nlc (170)
.for naPopaﬁrl’élJrclest > anti-flame film/coating,
PIIMEnty =497 5 i K (NSP) B (NSQ) and
fire-retardant additives
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Water-Treatment: By B2 4 *i% Household & Heavy-duty
Absorbents for bacteria, e, s/ e Detergents; de-odorants, etc.
toxins, insecticides, heavy Insect|C|c!e -free ar!d Antlblotlgs— —
i free agriculture/livestock/soil: i 4 B BRI - ZEYAE SR S 1A
’ Anti-bacteria, -fungi, -virus for Nano-carriers for targeting
crop/seedfenviroiment cancer cells




