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Aol o] A go| golatn AEFAH NEA} LF F
M) £3HH(Polymer Melt Intercalation Com—
pounding)[5]2] WS AHG8t LEA e B A
o Azt AzE1 gk o)Fe) SAAYACE
Ui Bg el AzE Ze o8 7tA AL A7
A, 7144, g5t o EAQI §& 18 A
off thajA] 7] LE}aLA} e

2.2 &

2.1 SAMAIRIF 0| E(Layered Siicate)e] X ¥ A
Aol

a2 1. DEA HYME AR |28 ¥ SR
Aolo| =ota 37

29 12 nEAY BAA R gol AgHE
Chopped 242t 34 AElAI01E &Y YAt
w2 2715 vt gl -2 A5t A A3
10 um, 70} 200 um<l HHH 2FQ Ro) H]&) &
A AEjA o] Ex Fol ¢ds] #eslo] BAE o &
AHE|9E 49 54 1nm, @9 Zo] 100~1,000 nm
o] gAY kS 313 Qe T EA} B § S4F A
gACIEZE AAA A A& = A 4 2
o|EE &, A F o & AA A A
4 AgACIETL Ytk 34 A A EE Y E
A W72 AR B¢ Lo & AR
e, Fol 2 TH 4 %, dAstEr,

Ratio, 44, &I 501 AT

24 AgAolEdt A, 4T ulE, ntavls,
A4 B9 JRo 2 THE B AeAo)ES 3
Fo] o] o] 0|7 BIIBFERA LEA heg
A Az q1 A o8 o0} Montmorillonite
(MMT)8} 79 19 20] 4 thebjoieh. o)

MMT/PSM<] NC4 AzAre #4-& THAA Y
ehfoict. 18 2B)e] 27 FAbo] 7142 024 nm
24 29 2 2 2¢) S7j(Thickness, dj= o 1 nm,
Zo|(Length)= 30~1,000 nme] 1 3 Abol2] 742
(Gallery)2 <F 02 nm &= FZREAM 22 Aspect
Ratio(l/d)= 4] WA =¥ A =7} Heh 54 A7
Aot 7t2o] 4R % ], TRl w2} Mont-
morillonite, Saponite, Hectorite, Vermiculite, Mica,
Lllite, Talc, Kaolinite 5 t}¥3t £771 loH &
A 2R Azo] F2 solt BYL ¥A ATY
u}9} 7+o} Montmorillonite®} .

eslle;:mm
N “bolymerzation
e 4
(a) (b) (c)

12 2. Preparation of MMT/PS Nanocomposites
PS : Polystyrene[7].

w3 24 WA EE 17 39 34 13
Spacing Ordero|| @2t} d9} 7+4 9} 4 A= Mica
MMT > Sapomte 202 gHHC Maiti#] 59 ¢
FAE-L CEC(Cation Exchange Capacity)Zt-2 4l
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a7|nr HeY £ Aolth vl £ & &
Aol § R 517 2912 o AREH A
ter B2 e 24 He AL 52 CECYH
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Smectite Montmorillonite Mica

a3 3. organo—clays with C16 ion[8].

oF H st gk of A &2 A Q] Béll+= Saponiteo]]
tisi A oL 2HA Het ol fi= BS o W2 CEC &
oS o] 2k S5 7)o 79I Ao E B

OALFe Mg Li
®OH . § g

®0 VB AN [/ /e Tetrahedral
@ LiNaRbCs ' “

o Tofrahedral

e . § i
Exchangeabie cations
® :5 * & &8

The structure of 2;1 layered silicates

{a) The Structure of Layered Silicate
{Montmorillonite : MMT)

One Clay Platelet

L: 100-200 nm in case of MMT
{b) One Clay Platelet (MMT)

(¢} Form Factors of Dispersed Clay

(1) intercalated

{2) intercalated—and-flocculated
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(3) extoliated

{d) Procedure of Clay Exfoliated

28 4. The structure of 2 : 1 Phyllosilicates and
the polymer clay Nano—Composites.
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A A2 At e AT HF e 71
2 HAS Ast 28 A2 57] AsjAE 2d
A Sl 222 51,0, F A7 6711 9] FAsh7t B agt
g, o] 67119] FAsh= 2719] 37k2 | Fol 2o,
EE3709 2712 | ol 2RE de 4 Yk
LA Sl e HFR 3719 Fol (AP, Fe)o)
27}9) ool (Mg, Fe*) 2. 2 2|5, tu = 27}
9} ool 0] 17}9] ol 2 & A§E 7| = Tt Ab
HA FolAle St ABE: Fe 2 X851, o
2 3) melel FAsk A71A "o oA A2
BP9 SAst= 5 Aol g7kl Yl 17 E=2
7he] g 7 et ofol 2, &, 4k Fol 2ol A3 A
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Aol

o]

AgA ol EY ol A4, 324
714E ol 8R UEERAE B ’“ asl-ly
[10].
Y 4(d)ye TEA FAA A E U HAEZ]
E9] 7}7] o2 3714 d el A Y (Intercalated), 4}
9} 7 2 4 (Intercalated-and-flocculated), ¥} 2
(Exfoliated) 774-& Lheh 2 Slch. 419) N.Col 4
L AgAo|E F4o]] T2 to 2 DEA HEY
29 Qo2 WA, 5 Aolo] LA} ZA
s Bk 24 E NCE /g5 02 4R s NCo}
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2.3 Polymer-Layered Silicate Nanocomposites H|Z&

TEA GBS ARt THoRt 3T
¥ (In-situ Polymerization), € 9 ¥ (Solution
Mixing), &8 (Melt Compound)2] 37} 2 =LA
789 4 gtk

AAE 19 594 veid SR 7719 5
A gEAelEs TR 4R e BYAE TS
of GEA o YRS F Atol2 FRAF|IL o]E T
FAA d ot of YL ARAFY ©F

—

con]

12l 5, Intercalation and exfoliation process for
polymer nanocomposites.
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AE STHAUA| R v A 47 vte) 7 dojut
YiaA AR S48 AeA o] 29 fate] 7ha3t &

Aol gl vhulo] AHg FH5a SEA|7E B H o ‘ silicate
L Az ol caBAst ego] Sk o] why = A Jrm—
, e
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. \ I
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SHE fooldt THAE 70 o] golS intecrooleculas |
WET 0|2 §7)% 34 BRF SUAE AR o |
DR LEAE Z Apo| 2 ARIA7| 7|7} o3 |
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24 AeACIEE S AR el T2 24 M7182 0|83t nEX LI 2B MX[10] |
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2 AHgdte] 9718 D wejslE SAlo) A B o]E Fol= A3xv BAEA sy, ol AA |
o hB3R|g A 2ot 129 71850 A% 7] ¢ (Electrostatic Potential) 7t Aol F
IOtk EH EA e B ARE Qo) 2H wol 3ol A 8719 Ah Uxto] AHA HA S |
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12| 8. Time sweep result of polypropylene/
clay composites before and after
applying AC 1 kV/mm 60 Hz electric
field at 180 C.

a3 7. Schematic view of experimental
apparatus.
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25 Layered Silicate Nanocomposite Morphology
3% 100 4= Al NCO TEMARI S Ko 5
T ok AN E AEACIEE BAAl7 3L v gt
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12 10. TEM Micrograph and Duplication of
Epoxy/layered Silicate Nanocomposite.
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26 Layered Silicate Nanocomposite 42t &
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26.1 Mechanical Characteristics

1547 29| Q17| 4(Tensile Modulus)= 54
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a2l 11, Formation of Hydrogen Bonds in
N6/MMT Nanocomposite,
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o2 799 7144 S4oRE EejojulE /
AglA o] E 1}l FEXEE Polyamide-64]
FAYACIE £, 1 nm FA 930 nm &5 7
A vo)712 3w AA FUT A 22
Algto] 3279 Lxd ] 2 wt%(Trade Name :
M1030, High Stretch Type), 4 wt%(Trade Name :
M1030D, Standard), 5 wt%(Trade Name :M1030E,
High Stiffness Type)®] &X13teF H3tof w}2 Q1%
WE, 2279 272 Jehygi e
LB 2 9] ol whet S7tet AT 5 wi%e] o]
28 gast Y3 2RYEL ZhHL ARE
Ytk % 2 25735 gt 7[EEAS
F 19| A veRf AL Qi

o ]-F(

e 2 ol
o ofp

262 Thermal Conductivity & HDT
FAHOE o] § 7Hedt YA S HAs v

Aelet 7S Foto] 2E3E Zejoju| = oy
off At EAA T A A o] E FA47} 40 nm
- 8
]
g
2 &
i
4 r
3
-4
<
= 2
0 10 20
Clay content {wt% )

1%l 12, Dependence of Tensile Modulus (E) on
Clay Content Measured at 120 ‘C[12].
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Z
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Ar B2 Zaolncel £
XIEQ} HEgoRA 3YE
AA7E F3H Zolnj= NC
oA FH 4 Ak 2 2HZ 29 1204
UrERA ATt
VEAN RS E HE L e
d Ao ARE T %E} B
Egwe g2 HDTE Aty itk
U2 62 f71M02 WA 34 delAo
7 A ZE N.C7H90 ¢ o)]37HA] Z74= AeH13]. E
3 1ol 6/MMT Ul AEEA &4 L2
69l T3l A 65 CEEE 47 wt%ol i v HE

AE£ 152 TR F7H o1& e ol

2

J-8% +3t

_\TI__
9N

il

3

Hr e

|1 é JN
M A
4 e o
oo

0

¢

]E 3}

)

—@- 3 Micron Filler
0.36 - O 10 nm Coated Filles
0 5 10 18

g % A 10 nm Uncoated Filler
go.sa
0.28
E 0.2
% Filler

&l 13. Thermal Conductivity vs Filler Content
Characteristics for Pure PIl, Pl Micro—
composites, and Pl Nanocomposite[5].

E 1. Comparison of Fundamental Properties Among Polyamide (NC-0, NC-2, NC-4 NC-5).

Grade Unit NC-0 NC-2 NC-+4 NG5
Filler : None Silicate Silicate Silicate
Filler Content wit% 0 2 4 5
Tensile Strength MPa 81 85 93 90
Flexaral Modutus GPa 29 37 45 55
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T3 14, Organo—clay (wi%) Dependence of HDT
of Neat PLA and Various PLACNSs,

3 U S A of 5515 098 MPag £-57
PLA(Polylactide)oj] 4 £ €] PLACN 47}%)(93 ©)Z
2 HDTY $715 Yl i Qlet o] A& HESF
o] S7t=™ YA o2 HDT7 Z7hsti 9l o
183 971 Mo E WA 24 AeH ) E 7 wit
2 7k PLACN 79] < 71 2+e 111 08 27}
Ak A= SAFFY S7hol whet HDTS Z713
& UERf AT

2863 Electrical Properties of the Nano-composites
(1) Weibull plots
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a3 15, Weibull Plots of Insulation Breakdown
Strength for Base Epoxy Resin and
Nanocomposite[14],

B 2. Comparison of Volume Resistivities.

A HAFHQ.an]
Sample
20T 80T
Base Epoxy Resin 74 x 10% 29 x 1016
Nanocomposire 30 x 1016 34 x 1015
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18 16. Growth of Electrical Treeing in Base
Epoxy Resin and Nanocomposite in
Raising Voltage Process.
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