2.1 (Natural Rubber) [1]

Heavea brasiliensis

(tapping)
(concentration  latex) (ribbed
smoked sheet) (air dried sheet) (crepe) (STR,
Standard Thai Rubber)

( 20-45% ) (rubber
hydrocarhon) 92% 8% (non-
rubber contents) (protein) (glycosides) (lipids)
(mineral salts) (enzymes)

( MyFeCu Co
) ( )
(antioxidant)
(antiozonant)
(aliphatic
and aromatic hydrocarbon) (chlorinated hydrocarbon)
(ether) (carbon disulfide)

(lower ketone) (alcohol) (lower ester)



(depression  of

freezing point) (elevation of boiling point)
(osmotic pressure) (fractionation)
200,000-500,000
(resilience)
0.915-0.930
1
100 ppm 2
21
Rubber
Protein

Phasphoalipid

21 2]

2
93.7%
24%
10%
2.2%
0.4%
0.2%
0.1%



2.2 2]

(polyisoprene, (C5Hg)n
(head to tail)

(isomers)
-CH2 CH2-
/V C—CH
sC 1,4-Polyisoprene
CH3
»  4CH-Cfn
H H3 H H
<}=g—$=;5 CH=CH
A H \ 1,2-Polyisoprene
Isoqrene -[CH-CH™
C=CH2
on3 3,4-Polyisoprene
CH —CH-CH—
CH, CHX- '
P C=CH CH-G- C=CH?
HsC CH=CH? (3

c/s-14 transi 4 12 3,4



frans-

cis-
3070
3036

2962
2928
2915

2855

1665
1645
1450

1377
1359
1311
1286
1242

1130
1100
1089

FT-IR

21

trans-

3053
3015
2975
2965
2936
2915
2890
26880
2852

2830
1668

1447
1433
1382
1358
1330
1280
1254
1207
1150

1096
1089
1051

213
FT-R [3]

Assignment
=C-H stretching
=C-H stretching
CH3asymmetric stretching
CH3asymmetric stretching
CH2asymmetric stretching
CH2 symmetric stretching
CH3symmetric stretching
CH3 symmetric stretching
CH2 symmetric stretching
CH2 symmetric stretching
C=C stretching
C=C stretching
CH2 deformation
CH2 deformation
CH3asymmetric stretching
CH3symmetric stretching
CH2wagging
=C-H in plane bending
CH2twisting
CH2twisting
CH3wagging
CH2wagging
CCFL2stretching
C-CH2stretching
CH3 rocking



21( )

Cis- trans- Assignment
1038 1030 CH3 rocking
990 C-CHg stretching
889 883 CH3wagging
862 CH3wagging
837 =C-H wagging
800 =C-H wagging
764 CH2 rocking
751 CH2 rocking
140 137 CH2 rocking
X-ray C/S-1,4
c/s-1,4 polyisoprene IR
C/S-1,4 polyisoprene 97% stereoregularity

(gum tensile strength)

211

2.3

(strain crystallization)

[4

100%



2.3

Compound

I* Elongation (%)
100
200
300
400
500
600
700
Tensile strength

2,

200} i
N
]
o 1
% Is0 d
=
2
" oo} J
B :
:
saf 5
i
|
g " i 11
o 200 400 &nn 800 oo
Elangation [¥.]

(intrinsic property)

2

Pure gum Soft black filler Gas black filler

(

92 56 250 180 390
161 107 435 355 910
30 1713 705 580 1700
329 210 1225 1070 2610
530 455 2010 2025 3430
912 895 2990 3085

1770 1760

3120 2850 3040 3705 3704

295
810
1540
2430
3415

4280

14

B 4

China clay filler

470
940
1460
2130
2840

2840

345
705
1215
1980
2840

2900



2.2 ?  (Epoxidized Natural Rubber, ENR)

221 ?
(epoxidized natural rubber, ENR)
ENR25  ENRS0

25 50 ENR
ENR
[
2 2
Pummerer  Burkard
6 . .12 24
M/\A>1/\ peraCid‘ M
— A
: n
NR epoxidized NR
24 [6]
2
1 Molecular mechanism ( 1,1-addition mechanism)
Bartlett [7]
N H=— —© N, 3 o
|Cl + c{ k.l(! —_— [ T: | ‘_::o'\ cl'
/c\¥/ s T S l_/c< S ey
\C/ l (|DH
L R R
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2 1,3-Dipolar mechanism (  1,3-addition mechanism)
Hoffmann [11] 1,3-dipolar
( )
)
M_4 i
Ve \H
/- ' 4TI
G{ »:/hi,)..\
|
o7
> s
A : 2

.. 1985 Gelling [8]

25
CH ch3
"0 C-)(73H-CH- + RO mz—g:%c —
25 18]

(
) (tetrahydrofuran)



1
in situ‘epoxidation
1982 (
2113692)
—-CH=C=CH—CH:— +  HCOOH + Hyo
2 2>
1
CH
CH—¢—CH—CH-
N
epoxide unt
. .1988
2 ENR 25
ENR 50 R |
2.2.2 ?
(5 )
HBr  glacial acetic acid crystal violet  indicator

DSC [9
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(Infrared spectrum) [8]

870 "L 1240 L C-0 )
835 " CH  cfs-14-polyisoprene)
26 ! Davey  Loadman
[15]

N — (80085 "5
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’\! U SIE k
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07

Absorbance ratio z lgA/8

logA/8 + g C/0

Absorbance rotio

27 ENR R[g]

(Proton Nuclear Magnetic Resonance, 1H NMR) [8]

5.14 ppm c/s-14-isoprene (CH3CH=CH)
2.70 ppm ( CH- )
1.24 ppm ( CH3 C-
0 28

IR weweme=

u
:

e’ Vmeme - ———— e A Ve R

(B) _\_ A :
534 270 1.24
Chemical) Shirt (ppm)

28 HMWR (A B 18]
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gel content
Uhbelohde viscometer [9]
2.2.3 [10]
ENR 2 ENR25  ENR 50
Tg ENR25 Tg=-45°
ENRS0 Tg=-20° ENR 50 '

ENR (strain
crystallization) (superior
tensile and fatigue properties)

(carboxylated
nitrile rubber)
2.3 ENR
(NBR)
2.3 ENR
18
NR ENRS0 ENR2S  NBR

Cure time, min at 150°C 45 22 40 50
Tensile strength, MPa 210 213 25,6 153
Elongation at break, % 550 565 580 365
Modulus at 300%, MPa 11 8.7 6.7 9.0
Hardness, IRHD 59 58 52 61
Resilience at 23°c 18 24 59 3

Fatigue, 50-150% extension, Kkcs 1300 317 615 35
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2.3 (Polystyrene) [11]
(addition - polymerization) (general purpose polystyrene,
GPPS) |G, Farbenindrustrie Dow
chemical

SBR SAN  ABS
231 1]

H{CH -CKZ
3 7 7

AICL 7 CHLCEHLC Fe, O3 or ZnO
A cihy Ihenzene >

bensene cthenlene 90-100°C 600-650°C

(2

NIYNIN

Cr03 Cud Kfi

145
2.3.2 [12]
1 I 1 I
(Bulk polymerization)
(heat

spot)
’ " (Trommdorf)



2 (prepolymerization)
(thermal polymerization) 80
33-35%

25
110-160
150 180

(Solution polymerization)

(chain' transfer agent)

(Suspension polymerization)

(dispersant)

16



1

(stabilizer)
(microreactor)
(70%)
(expandable polystyrene,
EPS) (blowing agent)
(Emulsion polymerization)
« 2 8(potassium persulfate)
(emulsifier)
2.3.3 [11]
1.04-106 glem3
(amorphous)
-dutyllithium
(CCI4) (CHClg) (CHCI=CCI2
AC) 12 (Ar-2Cl)
(CHXHZOCH)

(CHL00CH
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( )

(injection molding)

24 (Emulsion polymers) [13]

0.05-5.0

- (Initiation)
(termination) (0-80 )
- (degree of
polymerization)



24.1

L

«

31

3.2

™)

(continuous phase)

(monomer)
(emulsifier)

oH 911

(micelle)

19

1
( )
(anionic emulsifier)
12-18 12
18
(nonionic emulsifier)
pH
critical  micelle concentration
cMC 't 1



4, (Initiation)
(
heat
SA2 e » 2
(Initiator)
04, + CHECH---memmo- ) 050CHH
R R
(propagation)
'030ch2h. + ch25Ch  =ecereeceeceee {> 03SO(CHXH)CHZCH.
|| (.
R R R R
(termination)
1
20 BO(CHIGH)ICHIGH. o 0,50 (CHICH)2050
R R R
2
2'0350(CHICH)ICHAH, e ) '3 (CHXCH)nCH=CH
R R i R

+ 0gSO(CHX H)n#h
R

(A)

(22

(2.3)

(2.5)

20
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242

243

(Gelled polymer)

2.4.4

RE—

yogyAnaN aninauinomingns
wmmtﬁum’mmﬁu




(viscosity)

(specific gravity)

(internal phase)
01
0.25

(particle size and particle size distribution)

0.25
100

2.4

22



2.4

Micro globules

25

)
(-CO0 Na)

” ” (micelles)
2.9

Ne'

Ne'
N

N’
)h‘
Na' Na~

Na™

2.9

(Mechanism of emulsion polymerization) [14]

50-100

Ny 3
Na’ .
w“ Na
_1- T oE
- e Na' Na'
. Na'
[15]



2.10

50-80%

24

(monomer droplets)

101-102

A lonised soap molecule

Soap counter-ion ®
[15]
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2.6 [15]

(short chain radicals)

" (latex particle)

(reservoir of monomer)
(free
energy of mixing) (interfacial)

(equilibrium volume fraction of
monomer, XM

Om 02,03,0506 071 085

1 (particle nucléation
(latex particles) (polymer particles)
) 211



MONOMER

26

2.11 1119]
2
1
[ (overall
rate of polymerization) 50-80%
3
2 100%
0.05-0.2 ( )
2.12 (conversion)
5 1—!—1&————!1 —i- m ;i
g <
E
£
&
15% 80% 100%
~oaversion conversion conversion
2.12 , 1 b 1" [15]
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2.5 (particle number, N)

( )
1 2 3
25 [15]
1 2 3
( /) 108 0 0
( /) 12 172 ) 0
D B U (0 - )l
1
( )
1 (2-15% conversion)
(Initiation  rate)
2
2 (50-80% conversion)
<Dm
Om 2 70-80% conversion
40-50% conversion 25% conversion 15% con-
Version 2 3

100 Y%conversion
(ideal emulsion polymerization)
(R 108
, 104

10
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(instantly)
( )
(
)
R = lpMNZ
N= ,
M =
|
(X)
XN koN[M /R
Fi:
NG  Gan [16] ENR ‘in situ* epoxidation
(oxirane)
ENR (hydroxyformate)
2
Davies [6] ¢/s-1,4-polyisoprene
X-ray

strain crystallization
95

[17] ENR



1 1 1
Tanrattanakul [18]
20%
ENR
Asaletha [19, 20]
Chevalier [21]
(PS) g
Tg (cast)
PS
shell
Ty PS PS
PS

PbuA

29

FT-IR
870 1240 c¢m'l

ENR

ENR 'in situ’ epoxidation
(terric 16A16) 5 phr

1 0.75: 0.75 3 8

ENR

(polybutylacrylate: PhuA)
PS  PhbuA
PS 10%
core-

glassy phase
PS



Chuayjuljit

[22]

30
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