
4 0 / 4 1︱ A n  I n t r o d u c t i o n  t o  I T R I  N A N O T E C H N O L O G Y

The majority of nanotechnology applications in the near term will be in traditional industries.  ITRI's approach in this 
sector is to position itself as a catalyzer.  The idea is to "induce" many dollars of private sector R&D investment for 
every dollar of ITRI R&D expenditures.  By focusing on the development of relevant competencies and using "flagship 
(major) applications", ITRI disseminates a continuous stream of nanotechnology-enabled product ideas to the industry 
through various industry-specific nanotechnology consortia to facilitate early and diverse applications.

奈米科技的近程應用將大部份在傳統工業裡。工研院在這個區塊的定位是推動者，產品概念的設計者與技術的支援
中心。這方面的研發努力將聚集於核心能力的建立，並且以「旗艦型產品」作為發展的載具。研究同仁將會透過各
個工研院成立的產業奈米科技促進會，與業界共同進行奈米產品概念的腦力激盪，並且把這些產品概念儘速地推廣
至我們的業界伙伴，儘早把這些產品概念落實為他們公司的產品。透過這種方式，我們的目的是要工研院投入的研
發經費都能引發高倍數的私人企業投資。

Nanotechnology Applications in Traditional Industries:
Road Map and Implementation Strategy
傳統產業奈米應用技術藍圖與落實策略
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Traditional Industries Nanomaterial Applications 

Nanotechnology Implementation

High strength, anti bacteria, abrasion resisting, electric conducting, 
low gas permeation, environmentally friendly packing materials  

Abrasion resist, anti bacterial/UV, high temperature stable, flame 
retarding, ano color paste/ink, high thermal conducting material  

Self-cleaning, thermal insulating, anti-fog

Food preservation bag, high quality printing paper, 
high stiffness film

High strength steel aluminum alloy, abrasion resist 
surface treatment 

Nano catalysts, sensor, high thermal conducting materials, 
glass coating

Thermal insulation, anti UV, anti bacteria, high fade resistant 
materials 

Industrial Sectors Nanotechnology Value Added Novel Products 

Plastic Industry

Fiber Industry

Painting Industry

Construction

Material Industry

Paper Industry

Metal Industry

Chemical Industry

powder, surface modification, dispersion

Nano-function formulation

Nano porous structure

Nanoborder processing

Self assembly process

Nanocrystal lattice control

Industries Linkage Information Exchange Explore New Business
Industrial ImplementationIndustrial Nanotechnology

Nanotechnology Communities

Establish Nanopowder research and application service center
Link Up Down Stream Industries Linkage
Develop Flag Ship Products

Promote New Start-up Company
Promote Linkage with Research Institutes
Expand Internet Business

Union Chemical Laboratories

Industrial Nanotechnology Application Roadmap 

Inflow of systematic techPhase I: 2003 ~ 2005 
Upgrade present nanotechnologies and products 
improvement 
Better utilize present equipment
Nanotechnology applications/concepts

Inflow of New nanotech 

Nano-Phase Control
Self-Assembly Tech.
Process Intergration 

Display, Data storage, Communication
Packing, Electronics

Phase II: 2005 ~ 2007
Create new products via nanotech, upgrade key 
equipment 

Cultivate new talents in nanotech field  

Evaluation of Technical Capability
Dispersion of Nano Materials 
Nano Particle Synthesis

Space-Confined Polymerization
介孔空間局限聚合反應技術開發

Union Chemical Lavoratories

Advantages

• Existing polymer with controlled morphology and improved properties

• Nano-blended polymers from direct polymerization reaction without compatibilizer

• Polymers with well-dispersed inorganic particles to make composite material

Mesoporous Support

• High surface area (>1000 m2/g)

• Tunable pore size (20Å-120Å)

Nano-Blending by Direct Polymerization

Homopolymerization of PE

• Ultra high crystallinity (Tm>140˚C)

Less branching

• Ultra high Mw (Mw>7 million)

Less chain transfer/termination

Olefin

Polymer
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Polymerization in 2 to 10 nanometer nanopore reactors with appropriate catalysts can produce linear polymers 

with ultrahigh molecular weights and strengths.  The polyethylene (PE) fibers thus produced at ITRI laboratories 

have recorded molecular weight greater than 7 million with melting temperatures greater than140˚C and a 

strength suitable for bulletproof applications.  By putting different catalysts in the pores, molecular-level 

blending of two different polymers, such as aPS and sPS, was first demonstrated in the world.

以規則排列的2~10奈米孔洞作為奈米級反應器，可產出長鏈高分子聚合物，具有超高分子量及強度。工研院利用
此種方法製作的聚乙烯纖維其分子量可達700萬，熔點高於140˚C，其強度可作為防彈方面的應用。此外，經由
同時加入不同的觸媒，工研院已領先世界達成兩種高分子如aPS及sPS奈米等級之混摻。

Phase III: 2007 ~ 2010
Industries transformation increasing impart on high 
tech industries 
New equipment/system development
Team up and effective utilization of nano-tech 
human resources

Ethylene

TEM micrographs of (A) aPS or (B) sPS
(dark part) in PE matrix


