2.1 (Natural Rubber, NR) [1]
2.62
10
Hevea Breziliensis

(dry rubber content, DRC)

211

to tail) (polyisoprene)
cis-1,4-polyisoprene ( 2.1)
200,000-400,000
g/cm3 20

temperate, Tg) -72

30-35% (

(isoprene)

97%

. . 2545

2.35

(glass

(head

0.93

transition



wie—CH2 CH2— CH2 0 2-—0 2 0 2-—-0 2 0 2—*"

C=CH C-CH C-CH C-CH
H3C H3C H3C H3C
21 2]

21 1

(«-methylene)
( )
(amorphous)
(crystallize)
2.2

il

——
n. \:3_/
22 () ()
“low temperature crystallization”
20
-26

50-70



“strain-induced crystallization”

2-3
2.1.2 '
(elasticity)
( )
(tack)
(tensile strength)
( 20 MPa )

(tear strength)

(dynamic properties) (fatigue

resistance)

(abration resistance)

L+ (SBR)
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1 1
2 ; (EPDM)
3
4
(insulation)
(specific resistivity) 1056 10Bohm.cm
(iquid and chemical resistance)
3
(anti-
dégradants) (wax)

(low temperature flexibility)



Compression set compression set

compression set

compression set

compression set

(rebound resilience) (

)

( hysteresis )

(service temperature) -55

10

100 (

2.13

(general purpose rubber)



3
2.14 (Concentrated latex)
2.3
(centrifuging
machine) ( 092) (
102) 2
61.5% 60%
3-5%
(phospholipid)
07% High Ammonia Latex HA latex
0.2% ZnOTMTD 0.02%
02% (santobrite) 02% Low

Ammonia Latex LA latex



§

4

2.15

(mastication)

(chain entanglement)



40
- (A
216 f
(crosslinking vulcanize) (curing)
(linear chain)
(3-dimensional network) |
(sticky) (dimensional stability)
(vulcanizing agents) (sulphur) (peroxides)
(accelerators) (activators)

217 4]

(concentrated latex)
(dipping process)
(examination glove) (household glove)
(ballon) (condom) (casting)



2.1.8
(ball mil
28-43
n o)
2.2 ?
bulk solution
2-50%
9-18%
28-33%
45%

24

e )

(dispersion)
%112 1
50%
50
1
1
43
(

(Ethylene vinyl acetate copolymer, EVA) [4-7]

continuous

(vinyl acetate)

melt index (M') 5-25 /10

(plastics)

(thermoplastic elastomers)

(rubbers)



-CHoCH- -
1 J.
?
H,<r*o
24
f
(18 (1ew) LDPE
LDPE) (10-15 mole%)
(plasticised PVC)
].1. mole%
hot melt coating adhesives
40-70  0le%

(modified

125



molding)

2.3

13

(compression  molding) (injection

(extrusion) (sheets)
(Impact strength)
W
FDA

(crosslinking)
(ail resistance)

(Clay minerals) [§]

(anhydrous aluminosilicates)
(aluming) (silica)



5

1. Kaolinite

2. llite

3. Smectite

ONBDOH)

2:1

2:1

4. Vermiculite smectite

5. Palygorskite

kaolinite

(diling mud)

(organophilic clay)

(nanoclays)

kaolinite

smectite

(nano-composites)

14

smectite

( ontmorillonite)



2.3.1 ' (Montmorillonite) [9]
MADMONSIBOZIOH)A
2:1 2
1 25
0.7-1.0 1,000 aspect ratio
gallery
interlayer

@  Tetrahedral sheet
" (Si04tetrahedra)

Clay 4_Octahedral sheet
Layer (AlOg, FeQg octahedra)
<«— Tetrahedral sheet
- avam s
Region e water
: F'»_i(i'..ﬁ; < molecules
Interlayer 00 KX SR
cations A
25 9]

12 )
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2.3.2 (organophilic clay)
()
(- 26)
(organophilic clay)
(organoclay)

ot | 711X

{ NNNNN  NNN

I * 71k

26 () N .

2.4 (Nanocomposites)
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Toyota Central R&D
|aboratory caprolactam (nylon-clay nanocomposite)
organoclay
(nolymer-clay nanocomposites)
3 21

Composite
Intercailated
DN N W Nanocomposite
Exfoliated
Nanocomposite
2.7 ! 1]
2.7 - 3
1 (conventional composites) :
2. Intercalated nanocomposites
3. Exfoliated nanocomposites delaminated nanocomposites :
C

241



2.

Solution intercalation

2.8

° o . s
i ..‘ e A e
oC :'\o
solvated solvated’ et
organophilic clay polymer Boleaiies
Intercalation Bvaporation
2.8 solution intercalation [12]
situ polymerization
! 2.9
"—
s -
~ 14U \ /
+390 >4l > 2 '
o~ ) e |
(? ]
\') L’ m— NI T ’ ‘
monomer curing

2.9

sweling T popmerisation

Melt intercalation

organophilic
clay

2.10

in Situ polymerization [12]

2.10
blending
+ E
annealing /"
_ - |
thermoplastic _
polymer Intercalation

melt intercalation [12]



19
242 - [10]

L UV-Mis

aspect ratio

4, (Char)
211

211 - ) [10]

243

1 timing-belting cover
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catheter

2

3

battery

PNC

2004

(solid battery)

(

2

Detroit Thailand )

 ithium ion



pal

2.5
Paulo [13]
(melt  intercalation) poly(ethylene-co-vinyl alcohol-co-vinyl
ercaptoacetate) (EVASH) dicumyl peroxide (DOP)
EVASH thermal
ageing TGA EVASH
(stabilizer) NRIEVA EVASH
10 1
Riva [14] melt
intercalation 19% Brabender
mixer 120 PLSN  (polymer layered silicate
nanocomposites) 1 methyl  tallow
bis(2-hydroxyethyl) ammonium
exfoliated dimethyl ~ dehydrogenated tallow
ammonium intercalated
(10%) thermo-
oxidation storage modulus
Zanetti [15] PLSN
1 12 19 mole% melt intercalation
(extrusion moulding) fluorohectorite  organophilic clay
XD  TEM
exfoliated TGA
Pramanik [16]
28 ole% dodecyl ammonium  ions
solution intercalation XRD interlayer spacing
1194 A 1578A 2-6%
exfoliated 8%



2

TGA

3%9% 99 (elongation at break)
16,37 42 2,4 6%
Tang [17]
melt  intercalation
2 MMTa ( BN )  MMIDb( 48

II) 5 1% XRD  HREM
intercalated 1 !
Cone Calorimetry

(heat release rate, HRR) 40%
34% HRR
MMTa 5% MMTh 5%
Zhang [18]
melt intercalation 28,40,50  80%
organophilic clay (OMMT) 3 Na-MMT 3,5
10%
/ 2
intercalated  exfoliated
wedged 2.12
wedged, intercalate
exfoliate XRD  HRTEM
DMTA storage modulus intercalated  exfoliated

wedged
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4
E\\\ BE
Clay B/A

A { b <
& b Nt [ > ) R
<4
N/ 4

RN

(a) Phase separated  (0) wedged () intercélated (d) [‘)fé'rtlfé;(’roliated

2.12 intercalated,
exfoliated wedged [18]

Siby [19] layered
silicates (sodium  bentonite) (sodium
fluorohectorite)

| odium
fluorohectorite 500%
24 MPa
22 MPa Tg
You-Ping [20]
SBR, CNBR  (carboxylated
acrylonitrile butadiene rubber) c0-coagulating two roll mill
intercalated  exfoliated
Tg SBR/ Tg (-60°c)
SBR (-55%) BRI, NRI CNBR/

145,268 18



Sharif

24

[21] EVA
melt mixing NREEVA 40/60
(internal mixer)
(compression molding) XRD
intercalated
TEM  SEM
5 phr

NRIEVA
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