38/39 | An Introduction to ITRI NANOTECHNOLOGY:

Nanoclay Composite Materials

RARMETESTMHE

Clay is a natural nanomaterial. Through intercalation and exfoliation it can from composites with various polymers
with desirable properties. ITRI is among the first in the world in producing clay composites for PET bottles with high
transparency and much reduced gas permeability. Other applications include nylon fabrics with enhanced IR
absorption for better preservation of body warmth, high heat resistant plastics for engine covers, high strength
plastics for automobile bumpers, flame-retardant ABS, etc.
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Nanocomposite chip Nanocomposite fiber Nanocomposite cloth

* Fully Exfoliated * High spinning rate: 4000 m/min ¢ Temperature increase 2-3°C
* Nano-clay <1 wt%

 Far-ir Emissivity>0.9

* 300 tons/vear Pilot Plant (CPC)

Properties of Nylon/Clay textile and commercial Far-IR textile

Temperature Other Far-IR
roperties ar-
Textile increase on prop detate of particle
surface Hand Spin Processing Ispersion content
feeling | ability property
Nylon/clay Textile 23°C good | good good InsQ:I:o 0.5 wt%
Commercial Far-IR Textile 1.8°C fair bad bad Insr;:lcero 0.4 wt%

Decrease the amount of
flame retardant by 1/3
(3 wt% clay)
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O, barrier, 40% improvement
(0.66 wt% clay)
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Gas barrier PET/clay bottle Flame retardancy of ABS/clay

Applications
* Engeneer plastic e Functional additives of fiber » Coating materials
* Food packaging materials ¢ PCB and electronic packaging materials
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