, 2541,
2
, 2542,
3. Santos dos, KAM, Suarez, P.AZ,; and Rubim, J.c. Photo-degradation of synthetic and
natural polyisoprene at specific uv radiations. Polymer Degradation and Stability. 90
(2005): 34-43.
4 , , ,
, 2534,
)
, 2547,
6. Davies, CK.L; Wolfel, SV.; Gelling, R; and Thomas, A.G. strain crystallization in
random copolymer produced by epoxidation of cis 1,4-polyisoprene. Polymer,
24 (1983): 107-113.
7. Roberts, AD. Natural rubber science and technology. New york: Oxford University
Press, 1988.
8 11
, 2546,
9. NNGUYEN, V.B.: and MARIN, M Epoxidation of Natural Rubber in Latex in the Presence

of a Reducing Agent. Journal of Applied Polymer Science. 50 (1993): 845-849.,
10. Gan, SN.; and Hamid, ZA. Partial conversion of epoxide groups to diols in epoxidized
natural rubber. Polymer. 38 (1997): 1953-1956.



71

11, .
, 2521,

12 . ?
, 2041,
13 .
, 2025,
14 . 2, : ,
2536.
15, . 1 2538,

16. NG, S.C.; and Gan, LH. Kinetic studies of the performic acid epoxidation of natural
rubber latex stabilized by cationic surfactant. Europien Polymer. 22 (1986): 573-576.

17. Nakason, ¢.; Sinumsai, ., Kaesaman, A; and Klinpituksa, p. Preparation Thermal and
Flow Properties of Epoxidized Natural Rubber. Songklanakarin Journal of Science
and Technology. 24 (2001): 415-424.

18. Tarattanakul, V.; Wattanathai, .; Tiangjunya, A; and Muhamud, p.  situ epoxidized
natural rubber: Improved oil resistance of natural rubber. Journal of Applied Polymer
Science. 90 (2003): 261-269.

19. Asaletha, R; and Kumaran, M.G. Effect of Casting Solvents and Compatibilizer Loading
on the Morphology and Properties of Natural Rubber/Polystyrene Blends. Polymer-
Plastic Technology and Engineering. 34 (1995): 633-648.

20. Asaletha, R; and Kumaran, M.G. The Technological Compatibilization of Natural
Rubber/Polystyrene Blends by the Addition of Natural Rubber-graft-Polystyrene.
Rubber Chemistry and Technology. 68 (1995): 671-687.

21, Chevalier, Y.; Hidalgo, M; Cavaille, J.Y.; and Cabane, B. Small angle neutron scattering
studies of composite latex film structure. Progress in Organic Coatings. 32 (1997):
35-41.



72

22. Chuayjuljit, .; Moolsin, .; and Potiyaraj, p. Use of Natural Rubber-g-Polystyrene as a
Compatibilizer in Casting Natural Rubber/Polystyrene Blend Film. Journal of Applied
Polymer Science. 95 (2005): 826-831.



5 m:gm@« 3
N e

FWIANTUANNIINY I8
GChuLALoNGKORN UNIVERSITY



-1 ENR

ENR A
60%DRC () 166.56
() 100
() 33344
, (R 11
Terricl6A-16 (4 phr) 4
- () 1075
() 67.62
() 8333
) .
: 11
(C3H) 68 |
= /
1 = 000000 168 )
= 147
1.47 147
1 46
1.47 6 X141 )1

ENR B
166.56
100
333.44
11

1:0.75
67.62
83.33
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ENR ¢
166.56
100
333.44
11

1:0.75
67.62
83.33



1.47

(€3

1.1025
45
31.485

0.75
147 0.75
3

(34 X11025 )

(37.485* 100) / 45
83.33

1.1025

37.485
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Avg.1
Avg.1-5
Avg.1-4
Avg.1-3
Avg.1-2
Avg.1-1

Avg.2
Avg.2-5
Avg.2-4
Avg.2-3
Avg.2-2
Avg. 3.
Avg.3-5
Avg.3-4
Avg.3-3
Avg.3-2

Avg. 4
Avg.4-5
Avg.4-4
Avg.4-3
Avg.4-2

NR
RIPS® (1:0.2)
RIPS® (1:0.4)
RIPS® (1:0.6)
RIPS® (1:0.8)
RIPS® (1:1.0)
ENR25
ENR25/PS® (1:0.2)
ENR25/PS® (1:0.4)
ENR25/PS® (1:0.6)
ENR25/PS® (1;1.8)
ENR35
ENR35/PS@ (1:0.2)
ENR35/PS® (1:0.4)
ENR35/PS® (1:0.6)
ENR35/PS@ (1:0.8)
ENR50
ENR50/PS® (1:0.2
ENR50/PS® (1:0.4
ENR50/PS® (1:0.6
(

)
)
)
ENR50/PS® (1:0.8)

2.61
2.92
6.44
6.54
5.28
3.55
3.11
3.51
5.63
3.55
1.86
1.78
3.55
4.36
2.84
1.83
1.89
4.46
5.79
1.34
1.57

(MPa)

0.23
0.25
0.60
0.21
0.50
0.46
0.71
0.50
0.65
0.32
0.48
0.26
0.26
0.79
115
0.30
0.14
0.49
1.17
0.043
0.44
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No

10
11
12
13
14
15
16
17
18
19
20
21

Avg.l
Avg.1-5-5
Avg. 1-4-4
Avg. 1-3-3
Avg.1-2-2
Avg.1-1-1

Avg.2
Avg.2-5-5
Avg.2-4-4
Avg.2-3-3
Avg.2-2-2

Avg. 3.
Avg.3-5-5
Avg.3-4-4
Avg.3-3-3
Avg.3-2-2

Avg. 4
Avg.4-5-5
Avg.4-4-4
Avg.4-3-3
Avg.4-2-2

NR
NR/PS (1:0.2)
NR/PS (1:0.4)
NR/PS (1:0.6)
NR/PS (1:0.8)
NR/PS (1:1.0)

ENR25

ENR25/PS (1:0.2)

ENR25/PS (1:0.4)

ENR25/PS (1:0.6)

ENR25/PS (1:1.8)

ENR35

ENR35/PS (1:0.2)

ENR35/PS (1:0.4)

ENR35/PS (1:0.6)

ENR35/PS (1:0.8)

ENRS50

ENRS50/PS (1:0.2)

ENR50/PS (1:0.4)

ENR50/PS (1:0.6)

ENR50/PS (1:0.8)

(-

261
3.06
4.09
4.30
5.92
6.35
311
4.35
6.63

1.78
5.22
3.58

1.89
3.88
2.90

(MPa)

0.23
0.62
0.61
0.51
0.61
0.43
0.71
0.53
0.50

0.26
0.35
0.40

0.14
0.33
0.43
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No.

—_

10
11
12
13
14
15
16
17
18
19
20
21

Avg.l
Avg.1-5
Avg.1-4
Avg.1-3
Avg.1-2
Avg. 1-1

Avg.2
Avg.2-5
Avg.2-4
Avg.2-3
Avg.2-2
Avg. 3.
Avg.3-5
Avg.3-4
Avg.3-3
Avg.3-2
Avg. 4
Avg.4-5
Avg.4-4
Avg.4-3
Avg.4-2

NR
RIPS® (1:0.2)
RIPS® (1:0.4)
RIPS® (1:0.6)
RIPS® (1:0.8)
RIPS® (1:1.0)
ENR25
ENR25/PS® (1:0.2)
ENR25/PS® (1:0.4)
ENR25/PS@ (1:0.6)
ENR25/PS® (1:1.8)
ENR35
ENR35/PS@ (1:0.2)
ENR35/PS@ (1:0.4)
ENR35/PS@ (1:0.6)
ENR35/PS@ (1:0.8)

(mm)

583.57
469.96
438.06
326.83
157.99
0.99
327.13
491.50
514.29
380.40
105.097
271.68
550.24
497.82
265.16
2.89
344 31
611.75
514.69
30.65
5.14

897.80
723.01
673.94
502.81
243.06
1.52
503.28
756.14
191.22
585.22
161.69
417.98
846.53
165.88
407.95
4.44
529.71
941.16
791.84
47.15
7.90

28.076
29.88
67.94
53.94
22.11
0.18
60.18
62.86
34.77
18.16
53.02
75.74
58.89
52.79
94.53
0.31
14.46
64.89
71.19
25.96
2.56
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Al \R
Avg.155  NRIPS (L:02)
Avg. 144 NRIPS
Avg.1:33  NRIPS
Avg.1-2-2  NRIPS (10§)
AvgL11  NRIPS (LL0)
Ag2  E\RS
Avg2-55 ENRZSIPS (102
Avg.2-4-4 ENR2SIPS (1:04)
Avg.2-3-3 ENR25IPS (L06)
Avg2-2-2 ENROSIPS (1:19)
Avg. 3, ENR35
Avg.355 ENRSIPS (1:02)
Avg34-4 ENRSIPS (1:04)
Avg3-3-3 ENR35IPS (LO6)
Avg,3-2-2 ENR3SIPS (1:08)
X4 ENREO
Avg 455 ENRBOPS (102)
Avg4-4-4 ENRSOPS (104)
Avg.4-3-3 ENRSOPS (L:06)
Avg.4-2-2 ENRSOPS (1:03)

(-

()

(rm)

583.57
19793
18321
1749
17287
164.87
321.13
560.18
551.60

271.68
570.89
26311

3431
405.59
254.63

897.80
304.51
281.86
269.16
265.95
253.65
503.28
661.81
848.62

417.98
876.29
404.79

529.71
623.977
30173

28,08
80.27
32.96
16.52
23.16
2047
60.18
12.26
22.84

15.74
5190
2528

14.46
81.35
56.52
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Sample Information

SampleName PS2 Sample Tye ~ Broad  known
Vi 1 Date Acouired ~ 8/11/05 11:28:02 AV
Injection 1 Acq Method Set Y2005 MethR THF 30C 100
Injection Volume  100.00 ! Processing Method Y2005 ProcR_THF 30C 6
Charnel SATIN Date Processed  8/11/0511:53:20 AV
RunTime 22.0 Minutes
Auto-Scaled Chromatogram
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10
11
12
13
14
15
16
17
18
19
20

NR
ENR25
ENR35
ENR50

NRIPS@ (1:1)
NRIPS@ (1:0.8)
NR/PS@ (1:0.6)
NR/PS@ (1:0.4)
NR/PS@ (L:0.2)

ENR25/PS@ (1:0.8)

ENR25/PS@ (1:0.6)

ENR25/PS@ (1:0.4)

ENR25/PS@ (1:0.2)

ENR35/PS@ (1:0.8)

ENR35/PS@ (1:0.6)

ENR35/PS@ (1:0.4)

ENR35/PS@ (1:0.2)

ENR50/PS® (1:0.8)

ENR50/PS@ (1:0.6)

ENR50/PS@ (1:0.4)

3.67
6.15
1.71
11.29
5.87
3.89
3.067
5.33
10.46
4.44
10.39
9.87
9.42
3.0014
2.47
8.82
12.44
4.22
17.79
7.97
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No.

6.27
1.97
14.91

ENR50/PS@ (1:0.2)

21

NR/PS (1:1)
NR/PS (1:0.8)

22

23
24

6.26
6.62
3.68

NR/PS (1:0.6)

NR/PS (1:0.4)
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26

NR/PS (1:0.2)
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27
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32
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36
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38
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Formulation
\R
ENR25
ENR35
ENR50
NRIPS®(L:1)
NRIPS® (1.0.8)
NRIPS® (1.0.6)
NRIPS® (1:0.4)
NRIPS® (1.0.2)
ENR25/PS® (1.0.8)
ENR25/PS® (1.0.6)
ENR25/PS® (1.0.4)
ENR25/PS® (1.0.2)
ENR35/PS® (1.0.8)
ENR35/PS® (1:0.6)
ENR35/PS® (1.0.4)
ENR35/PS® (1.0.2)
ENR50/PS® (1:0.8)
ENRS0/PS® (1.0.6)
ENRS0/PS® (1.0.4)

Avg. Hardness (Shore A)
16.25
16.25

17
19
55
ol
45.15
39.5
19.75
45.25
38.25
3
33.25
95.25
34
3l
25.25
59.25
39
33.25

0.5
0.5

0.82

0.5
0.58
0.5
0.5
1.26
0.82
0.5
0.5
0.82

0.5
2.22
141
0.5
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No.

A
2
23
24
25
26
21
28
29
30
3l
32
33
34
3
36
37
38

Formulation
ENR50/PS® (1:0.2)
NRIPS (L:1)
NRIPS (L:0.8)
NRIPS (L:0.6)
NRIPS (1:0.4)

NRIPS (L1:0.2)

ENR25/PS (L.0.8)
ENR25/PS (L:0.6)
ENR25/PS (1.0.4)
ENR25/PS (1:0.2)
ENR35/PS (L:0.8)
ENR35/PS (1:0.6)
ENR35/PS (1:0.4)
ENR35/PS (L:0.2)
ENRS0/PS (1:0.8)
ENRS0/PS (L:0.6)
ENRS0/PS (L:0.4)
ENRS0/PS (L:0.2)

()

Avg. Hardness (Shore A)

29
535
48.5

40.25
33.75
31.25

34.25
295

34.25
29.75

39.75
31.25

0.58
0.58
0.5
0.5
0.5

0.5
0.58

0.5
0.5

0.5
0.9
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