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macroscopy

Mmacro
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microscopy

micro
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mesoscopy

nano : 0.1nm~100nm

atomic theory

atomic
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Nanostructured Material
fy 7 BB

Assemble from '‘Sculpt’ from Bulk
Nano- building Blocks

« mechanical attrition
* powder/aerosol compaction (ball milling)
* chemical synthesis lithography/etching...

The time is right
for Nanolink
Top-down

biology '
(cell, macromolecules)
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Sol-Gel Technologies
and
Their Products

Ceramic fibers
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Plasma Enhances CVD
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High Energy Ball Milling
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( Surface effect)
& (Small size effect)
1 22/ (Quantum size effect)
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(Macroscoplc guantum tunneling
effect) » £ F g (Quantum
confmement effect)

'y

Pl R[Sl 2 %%@”%ﬁw B
THER(™ a4 FJ%E&




R @B

R 118 3

F i R B

& @R Tt

8

8

100%

26

96. 3%

26

87. 5%

98

8. 4%

neve
ee

222

IV A B S TSN B R AT
TR PR [ R R



/IR RUE

; Js Gold N
Bk P A 6 A anoparticles _ _ - wase
5 g % {rf; “ %j[_‘ _g [-ﬂ:_ Jrfr -i" £

"4 AEASKE BT
Mo dud mARg
i —FEAE YL - 3F S LAAT &
SRR RN — —
5% 0 AR LA A ERAE -

pli R SR S Wﬁiﬁ%ﬁﬁ ST
TRC RO J»FJF R T




G Wasser
=i e

&

Festkarper
'ﬁ;: 1S ﬁF ‘L'u.f_ G'-'\I'-'L COS i

i Bt g e W%ﬁ%@r’m 20
[~ [ = R B R




K MR A M & @ B R
Bl A mfoRifi e A  MAMFHEEA -

e im e b F o AR - K
LR Eah A0 » 54
B & B & v dy s b G4 0 P BA
PSS HiE AL diE - {2
A ARG EEAYTRERE
B, K ieFE FA)HAS A 560

B oo FRUARR TRRG S 29 0 B ‘-
B HE L ERKAEEE Lo -

AR A S EI60E - microns

'_“é

-

ok

i b

-

-Iﬁ

x

Er@r

_—
Jm

s
3 ;iﬁ-‘;—ﬁ

152 30 50 TSR
SR T R




5 SR P
(LR (2 2 R R

s
=L

—=H
|

Fl i g




e

i

T e
‘E ; 1 .T{I:"r ! T : |

18 Rt S S RIS o
T R = TR




BARERIOBRE

‘ m EEEAEAHFOIERE  BifedE X ] BHEF

o RAH HEEER
R B R A(tips)  FHLEARTHEEARE  LHRTRIE

FHAEE B E T E£420ngd EF » BT EH A B RA

A b - E LR R RTIL A AT AR R AR I B A K 2l A -
BREMEATHmEtaBA B T2MELT TARRN, - BFF
v o & E2008 84 F 7 -

18 Rt S S RIS o
FRE ™ (R 2 2 B R




Polyalanine crystalline Non-periodic crystal
f-sheets in disordered of mixed B-sheets
protein matrix
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Conduction band

Condnction Band
Electrically conductive jtate

Electronbecom es free to move

Band Gap
(TO2 3.2 ev)

Valence Band
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PAINT REACTION

Capturing energy from sunlight to neutralise pollution

Titanium dioxide 2 e TITANIUM
particles absorb energy A o ‘) DIOXIDE (Ti0,)
from UV in sunlight. <

Nitrogen oxides NITROGEN *

causing rupture of the cell and leakage of vital composition. with calcium fﬂfbﬂl"lﬁl(‘,

locking the NOx gases up *
in calcium nitrate, CALCIUM NITRATE Ca(No,),
releasing (0, and water

adsorbed onto the OXIDES NITRIC ACID
particles are converted (NO,), (NO) J (HNO,) Hoaiond
to nitric acid B
- v
=
Hydroxyl radicals are among the most powerful oxidizing radicals, L] % (ALCIUM CARBOMNATE
even stronger than chlorine, ozone, and peroxide. They act as very —
powerful disinfecting agents by oxidizing the cells of microorganisms, The acid then reacts - J [{3{01}
=
=
v

WATER
CARBON DIOXIDE (c0,)
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TiO2 ~ ZnO ~ Nb20O5 - WO3 ~ SnO2 ~ ZrO2 ~ SrTiO3 ~ KTaO3 ~ Ni-K4Nb60O17 -~
CdS ~ ZnS -~ CdSe ~ GaP ~ CdTe ~ MoSe2 - WSe?2
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Weathering “forces”_, Internal chemical  __ Internal sfresses _ Matevrial damage
changes
) Temparature Dacalcification Bulx camant paste Loss of comprassive
tl;;;;amcal [alavated, cyclic) Slow hydralylic Lass of alkalinity strangth
Radiation dacomposition of Increass in volume of Loss of tansile strength
(solar, nuclaar, thermial) hydration products crystaliized phase Lots of mass
Freazathaw cyding Dasiccation @ changs = Increase in siresses Change in Young's
Watting/drying cycling in moisiure Change in microstructure | | madulus
and marphology o -
Walar Exchange reactions with - Changa in fraciura
(solid, liquid, vapor) camant pasta Shrinkaga toughness

= Formation of solublal
insolubhe Ca salts
= Carbonalion

Chioride attack
[sea water, delcer salts) |

Changs in porosity
Increass in penmeability

Cament-fibers interface
and fnterfacial zone

Acld attack = Substitution reactions Dreformation

[HCI, Hz50y, acelale,,..) in CEH Change in fiber surface = Expansion

Eultabe allack Ep—— properlss = Cracking

. . o

[50il, saa waler,...) accumulation, Change in bond strength - Spﬂllll:lg

Microbiological atlack cryatallization, and -+ Changa in kocal Debonding

i conaliloents polymerization mlcruﬁtrlumure and |, [Delamination £y

Dz, Dy, T) alkali-silica reactions mphaiogy

Acidic air pollulants Activation | deactivation Local material lass e

[Ny, S50,...) of fiber surface ‘Weakening af fiber a
t Increase in deterioration processes |

Penetrating Sealer
Sealer
Hon Film-forming| Polymer Higher solids Enmlsion
Film-forming| pore-sealing | sobition polymer [latex]
Lenar sohitions
solids
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