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2.1

1m— TREND IN BUILDING SMALL THINGS
Don Eigler (1999) in Nanotechnology (Springer)
1 mm—
( i
) -
Top down
1 pum =
I NANO
i LAND
Bottom up
L 1 1 1 1 1 1—I—I
1940 1960 1980 2000 2020

1 Top-down ( ) vs Bottom-up ( )
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1)

1

W Fe Ni Au Ag Pb
Bulk () 3380 1536 1453 1063 960.8 327

Nanopowder (1)
(50 nm , )

1100 |300-400| 200 | 900 (2nm,327 ) |60-80| (20nm,15 )

x AlLO, SiN TiO,

1700-1800 1800 1000
1150-1400 | 1400-1500 400-600

NEC carbon nanohorn

( 2nm)
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. (gears) (bearing) (cylinder)

v

*Nanojets (Fuel injection)
*

(friction)
(wear)

. (PEM)
. (Electrode)
*Nanostructured supercapacitor
*
*Nano porous filters
*Nano coatings on moving parts

* & o o

Microfiber Nanofiber

Strength GPa | Density Kgm'3

1-3 7900
150 1300
50~100 (stiffer) |

:
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( 4
40
PPG Industries SunClean Glass
TiO,
)

60

pilkington

5)

( )
" Activ Glass”
( 100nm)
) (
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(L. James Lee)

CO,

TiO;

6)
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Cr, Ni
Ohio State Univ.
CO,
CFCs/HCFCs
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’ 1997, Napier Univ.
* TiOz (Anatase, 20nm, 250nm)

* TiO2 (Rutile, 12nm, 230nm)
* Al203(20nm, 500nm)
« Carbon Black (20nm, 250nm)

I 1997, Catholic Univ. of Louvain,

MnO2Dust (0.16, 0.5, 17 and 62m2/g)
Cytotoxic activity  total surfacearea
freshness

'2002, Montpellier s

*CNT

> NO
Iy m
2 NO

2001, Univ. Rochester,
« Hydrophobic TiOz/silane
Hydrophilic
— Singlet ultrafine particles (Teflon fume)
->extremely toxic
->Aging for 3~4 = 10 Om okso f
toicity
— Singlet ultrafine particles (C, Pt)

->no effect .
— Ultrafine particle effect ozone 2002, Rice A
( CNT)

-

1999 " (Foresight
Guideline)”
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2.3

SARS

(' 50nm) ° 2002 2

. 10~15% 100 pm

SARS
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Nanoscale Ink Jet Ink

2002.12

(50 Liter)

( 2.3°C/  1.8°C)
. 2002.11 @

CO;

2)
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1. Roco Mihail, Plenary Lecture at “Nano tech 2003 + Future International Congress

and Exhibition on Nanotechnology”, Feb. 26, 2003

Oct. 31, 2002
3. Ulf Konig, DaimlerChrysler, Speech at :NanoMeter China 2002” Sep. 3~5, 2002,





