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1861
1x107°~1x10°m
1959
(Richard Feyman)
What would happen if we

could arrange the atoms one by one the way we want them?
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(1) (small size effect)
(de Broglie wavel-
ength)
(repulsive forces) (attractive forces)
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(3) (quantum effect)

(Fermi energy levd)

(quantum confinement)

(quantum size effect)™
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2-2-1

(U/2CaNa)(Al, ,Mg,)Si,O15(OH)- NH,0

(100nm” 200nm’” Inm )
2 1 2-1
2x0.515x0.89nm’ 700~800g/mol
AP* Mg Fe
Ssi* AP

(Na" K" c&" Mg
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CEC

PLS

XRD

2-2-2

1)

2

PLS
(Cation Exchange Capacity

mmol/100g 100g )
80~120mmaol/100g

PLS

2-2
doo1 1.0nm 1.35~2.0nm

[6,16]
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PLS
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(3)

PLS

O Oxygens @ Hydroxyls ® Aluminum ,magneslum,iron

o and e Silicon,occasionally aluminum

2-1 (2:1) [©

d~10A
sl Organophilic Modification

.11‘IJI.I:ILE-.I-IIF1 r‘l H 3 N

H.S. Chen, ITRI
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(1nm~100nm)
(Nanocomposites) /
(
) ( )
2-3-1 /
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/ (PLS)
(613 2-3 24
(1) (Conventional Composites)
(interfacia areq)

2-3(A)
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(order)
PLS
©)
spacing(dooa)

basal spacing(doo)

(Intercalated Nanocomposites)
/ (PLS)
PLS (partidly disorder)

[6.8]

2-3(B) 2-4
(Exfoliated Nanocomposites)
/ (PLS)

(6.8]

XRD basal

XRD
XRD

2-3(C)(D) 2-4
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C: Ordered Exfoliated D: Disordered Exfoliated

Nanocomposite Nanocomposite
2-3 / A
B C D [10]
Unintercalated Intercalated
—
_ Ordered —_— o Disordered
didg <2-3 —_— major fraction: d/dy < 2-3
5By = 1 ca—— s Sd/ddy > |
do B = jEme— minor fraction : d/dgy >3
e =
Exfoliated
e ———
—_———

Partially Ordered Disordered
major: d/dy >3 0> ¢* 9<o*
minor: dfdg <3 = docg”

d/Bdy > |

W s
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2-3-2 /

X (wide
angle X-ray diffraction,WAXD/XRD) (optica
microsc-ope,OM) (transmission electron
microscope, TEM) (field emission scanning
electron microscope, FESEM) (scanning probe
microscope, SPM)

XRD
XRD /
XRD PLS
2-5(a) PLS XRD
(immiscible
system)
(001) PLS

(001)
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PLS XRD

(001)

LS [6,8,10,17,18]

TEM

TEM XRD

6~/nm
XRD
TEM XRD

(morphology)

TEM PLS
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2-5(h)

PLS



Structure

Irutial XRD specim Final XRD Spectra

Immuseible System

Intercalaied Hybnd

Dirdesed

Diserdered

Exfolmted Hybnd

PLS (8XRD

PLS

[8,19,20,21]
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0
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2-3-3 /

PLS
[5,8,19,22-24]
D
10% 3~5%
( 30%-50%)
polyamide-6/MMT
2~5%
4% PAG 50%
0 40%

PLS

(2
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(aspect ratio)

(3)

(aspect ratio)

PLS

2-6

2-6 PLS



2-4

PLS

(intercalateion compounding)

D

(1)

(2)

(Polymer | ntercalateion)

(Molten Intercalation)

(Solvent Intercalation)
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2-8

PVA
PAA

2 (In-Situ Intercalative Polymerization) [°%19%°]

Nylon 6 PMMA polyimide polyether polystyrene epoxy
[6,19] / /



2-7 PLS [8]

2-8 PLS [8]

2-9 PLS [8]



2.5 / [1,4,638]

PLS
PLS
(?G) ?2G <0
PG 2H T 2 (2-5-1)
?G : ?H
T : ?S
?G<0
PH T 2SS (2-5-2
?PH<T ?S<0 O0<?H<T ?S
PLS ?H

?S
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PLS

)

?S5<0 ?S
?H<T 7?S5<0

PLS

2

?5. <0
?H,; ?H, <T ?5,<0
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2S,>0
?2H, <0

PLS

7?5, <0

<0 ?H,<0 ?H,<T 7?5,<0

( )

( ) 75, <0
2H <T ?2S,<0
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0

?H,<0

( )
2H,<T ?25,<0
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2.6 [30-33]

2-6-1

2 1
(oxirane) Epoxy Epoxide

)

(2

(3)
(4)

()
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( )

1943  Greenlee
bisphenol A epichlorohydrin Diglycidyl ether of
bisphenol A (DGEBA) 2-10

HiaC CH;
HiaG CHs
= = ./C\/\CI Oyﬁ\
L A C/j)/\o/ 7 NN NN\
) BPA > " BPA-EP el
catalyst .
RRAER e e &/\O-BPA-O/\&_‘MO-BPA—O/Y\O—BPA-D/\&
HO N
Diglycidyl ether of BEA (DGEBA) long chain DGEBA
2-10 DGEBA [
DGEBA n
(glycidyl ether)
DGEBA
(curing agent ) (
)



2-6-2

Schecter  Kurkiy!®**"

2-11

0 ?H

A
(1) H,C—CH— + RNH, —— RNHCH,CH—

?H OH = OH

(2) A U n | | |
HEC CH FE'MHCH2CH * —CHCH;—N—CH,CH—

o
(3) H,C—CH— + —CHOH ——= —CH,—0—CH,CH—

2-11 [30]
(primary amine)
(hydroxyl group)
(secondary amine) 2-11 (1)
2-11 (2
2-11 (3
(etherification)



(crosdinkage)

(Aliphatic)
(Aromatic)

DDS(diamino diphenyl

sulphone)
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2-6-3

(A)

ABSPP.



