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Carbon Nanofibers
結構化奈米碳纖維

Vent
Carbon nanofiber 

Feed

Vent

Carbon source +
catalyst
precursor

Gas

Temperature controller

Carbon nanofiber

Structured Carbon Nanofiber Production

D~400-450 nm

Excellent EMI shielding property 

EMI shielding effectiveness>99.9% (>300 MHz) 

with only 5wt% loading in SBS rubber

5 10 15 20 25 30 35 40
0

50

100

150

200

250

300

350

No CNF added
1% UCL graphitized CNF 
1% commercial (Showa Denko) graphitized CNF 

C
A

P
A

C
IT

Y
 (

m
A

h
/g

)

CYCLE NUMBER

1%UCL CNF 
1%Commercial CNF 

Improvement of Cycle Life of Li-Battery

Carbon Microcoils: Efficient Electromagnetic Absorbing Materials

Excellent EM absorption at 8-16 GHz with
absorption effectiveness > 96%

Substrate SBS/Rubber (60:40)d =  Thickness
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Core technology
• Nano metal catalyst synthesis

• Floating catalyst CVD process

• Tailored microstructure carbon

   fiber production 

• Supercapacitor electrode 

Applications
• Conducting fillers in Li-battery electrode

• EMI or ESD  

• Electromagnetic wave absorbers 

• Fuel cell electrode catalyst 

• Supercapacitor electrode

Union Chemical Laboratories

Nano-pigments and Applications 
奈米顏料／粉體開發技術

微米級顏料有明顯散射現象，光純度不佳

奈米級顏料散射現象少，光純度佳

illustration for nano-pigment 
light scattering and transmission 

The relationship between particles size of PR 122 (magenta) and spectral (a: absorbance 
spectral of different particle size; b: area of main peak; c: area of eliminated wavelength)

Unmilled pigment (a) Yellow 74, (b) Red 122, (c) Cyan 15:3 (SEM) After microbeads mills (a) Yellow 74, (b) Red 122, (c) Cyan 15:3 (TEM) 

Desktop, SOHO, wide format Ink jet printing application
High chroma and color resolution

dilute different size pigment dispersion (a. nanosized, b. submicron, c. unmilled) 

Color filter application by ink jet printing
High transparency: R>90%, G>80%, B>75% 

Union Chemical Laboratories

Applications
• Imaging or color industry: ink jet printers, 

   LCD photoresist, textile jet printing ink, color 

   paste, pen and painting color paste

• Specialty powder for nano dispersion products: 

   IR, antiseptic, deodoring, self-cleaning and

   high abrasion resistant applications.

Technical Specifications
• pigment dispersion size <50 nm 

• nano-inorganic powder de-aggregated to the size five to eight times that of primary particle

• powder content >10 wt% 
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Vapor grown carbon nanofibers (VGCNFs) with diameter 

0.1 to 1 m and aspect ratios greater than 10 are 

produced by the catalytic CVD method.  VGCNF is noted 

for its high thermal and electrical conductivity, 

lightweight, chemical stability, and structure reinforcing 

capabilities.  ITRI has developed a number of 

manufacturing processes and promising products. In 

particular, carboncoils thus produced provide excellent 

electromagnetic shielding in the 8-16 GHz range and are 

tunable.

奈米碳纖（carbon nanofibers，CNFs）是由碳原子所組成，

藉由觸媒催化而形成各式結構的高聚合碳化合物，其結

構為實心或空心柱狀物，具相當高之導熱及導電性，亦

具質輕、化學安定、深寬比高、結構補強等特性。工研

院開發之產品之一，碳奈米螺旋纖維，具有有效阻絕電

磁波之功能，並可在8 - 16 GHz範圍內調整有效波段。

This research effort is directed at the development of nano-pigment platform technologies for high quality printing. 
Key issues are the selection of pigments/powder, interfacial characterization and analysis, grinding media selection 
and treatment, as well as methods and equipment for high-efficiency dispersion and scale-up.  ITRI has developed 
cost-effective processes for various pigments with diameter less than 50 nm.  Besides superior conventional 
applications, these pigments are instrumental in the new low-cost ink-jet process developed by ITRI for the production 
of color filters in display devices.

針對高畫質的奈米顏料開發平台化技術，建立粉體奈米化分散所需之重要關鍵研發能量，如顏料/粉體選用及界面特
性與分析技術、高效分散與高安定性的分散劑篩選及設計技術、分散設備、研磨介質選用與處理、製程操作、分散
液特性評估及放大設備設置及製程評估等關鍵技術。工研院已開發出符合成本效益、粒徑小於50奈米的多種顏料製程，
且將這些奈米顏料應用於本院為顯示器彩色濾光片開發的新型低成本的噴墨製程中。
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