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APPENDICES

Appendix A Calculation of Percent Weight Polystyrene and Poly(Methyl 
Methacrylate) in Admicellar Modified Natural Rubber

Weight of PS = conc.of styrene monomer (mM)x 104.5 X total volume
1000 m ix 1000

Ex. Cone. Of styrene monomer = 20 mM and total volume =100 ml.
Weight of PS = 20 mM X 104.5 g/mole X 100 ml 

1000 m ix 1000 
= 0.209 g

Total weight of admicelled PS-NR = 5 + 0.209 = 5.209 g
% wt. of PS = t0.209x 100) = 4.01 %

5.209
Weight of PMMA = conc.of MMA monomer (mM)x 104.5 X total volume

1000 m ix 1000
Ex. Cone. Of MMA monomer = 20 mM and total volume = 100 ml.

Weight of PMMA = 20 mM X 100.12 g/mole X 100 ml
1000 m ix 1000

= 0.200 g

Total weight of admicelled PMMA-NR = 5 + 0.200 = 5.200 g
% Wt. of PMMA = t0.200x 100) = 3.85 %

5.200
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Table Al wt % of PS in admicelled PS-NR with different concentrations of styrene 
monomer

Samples NR uesed Calculated PS Admicelled % Wt. of PS
(g) (g) PS-NR (g) (%)

20 mM-styrene 5 0.209 5.209 4.01
50 mM-styrene 5 0.523 5.523 9.46
100 mM-styrene 5 1.045 6.045 17.29
200 mM-styrene 5 2.090 7.090 29.48
300 mM-styrene 5 3.135 8.135 38.54

Table A2 wt % of PMMA in admicelled PMMA-NR with different concentrations 
of mthyl methacrylate monomer

Samples NR Calculated Admicelled % Wt. of
uesed (g) PMMA (g) PMMA-NR PMMA (%)

(g)
20 mM- methyl 5

methacrylate 0.200 5.200 3.85
50 mM- methyl 5

methacrylate 0.500 5.500 9.10
100 mM- methyl 5

methacrylate 1.001 6.001 16.68
200 mM- methyl 5

methacrylate 2.002 7.002 28.59
300 mM- methyl 5

methacrylate 3.004 8.003 37.52
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Appendix B Data of Rheology

Table B1 Appearent shear viscosity data of NR blended with PS-NR, PS-Mag and 
PS

Shear rate (1/s)
Appearent shear viscosity (Pa*s)

NR blend PS NR blend PS and PS-Mag
10 12661.25 12590
20 8205 7851.25
40 5004.375 4880.625
80 2979.687 3068.125
160 1931.953 1940.781
320 1301.953 1308.594
640 795.762 815.664
1200 494.552 459.781
2400 273.51 263.781
4800 161.07 144.859

Table B2 Die swell data of NR blended with PS-NR, PS-Mag and PS

Shear rate (1/s)
Die swell (l/lo)

NR blend PS NR blend PS and PS-Mag
10 1.1766 1.4341
20 1.5946 1.6209
40 1.552 1.5734
80 1.6065 1.0988
160 2.0694 1.3746
320 1.6332 1.7321
640 1.6201 1.8735
1200 1.632 1.5747
2400 1.5524 1.5886
4800 161.07 144.859
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Table B3 Appearent shear stress data of admicelled PS-NR and admicelled PS-NR
blend with 0.5 %  admicelled PS-Mag

Shear rate (1/s)
Appearent shear stress (Pa)

PS-NR-Mag PS-NR
10 19800 24750
20 19087.5 36775
40 19800 41725
80 19800 55162.5
160 22625 128025
320 52337.49 116712.5
640 80637.5 178250
1200 118825 213612.5
2400 157737.5 237662.5
4800 200887.5 282225

Table B4 Appearent shear viscosity data of admicelled PS-NR and admicelled PS- 
NR blend with 0.5 % admicelled PS-Mag

Shear rate (1/s)
Appearent shear viscosity (Pa*s)
PS-NR-Mag PS-NR

10 1980 2475
20 954.375 1838.75
40 495 1043.125
80 247.5 689.531
160 141.406 800.156
320 163.555 364.727
640 125.996 278.516
1200 99.021 178.01
2400 65.724 99.026
4800 41.852 58.797
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Table B5 Die swell data of admicelled PS-NR and admicelled PS-NR blend with
0.5 % admicelled PS-Mag

Shear rate (1/s)
Die swell (l/lo)

PS-NR-Mag PS-NR
10 1.1766 3.29567
20 1.5946 3.339
40 1.552 1.195
80 1.6065 2.18503
160 2.0694 2.15
320 1.6332 2.13
640 1.6201 2.13
1200 1.632 2.1
2400 1.5524 2.09411

Table B6 Appearent shear stress data of admicelled PMMA-NR and admicelled 
PMMA-NR blend with 0.5 % admicelled PMMA-Mag

Shear rate (1/s)
Appearent shear stress(Pa* ร)

PMMA-NR-Mag PMMA-NR
10 24050 87000
20 35362.5 132975
40 46675 140762.5
80 75675 186025
160 89125 205837.5
320 123075 276575
640 158437.5 274450
1200 197350 340237.5
2400 223512.5 391875
4800 260300 414500
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Table B7 Appearent shear viscosity data of admicelled PMMA-NR and admicelled
PMMA-NR blend with 0.5 % admicelled PMMA-Mag

Shear rate (1/s)
Appearent shear viscosity (Pa*s)
PMMA-NR-Mag PMMA-NR

10 2405 8700
20 1768.125 6648.749
40 1166.875 3519.062
80 945.937 2325.312
160 557.031 1286.484
320 384.609 864.297
640 247.559 428.828
1200 164.458 283.531
2400 93.13 163.281
4800 54.229 86.354

Table B8 Die swell data of admicelled PS-NR and admicelled PS-NR blend with
0.5 % admicelled PS-Mag

Shear rate (1/s)
Die swell (l/lo)

PMMA-NR-Mag PMMA-NR
10 1.788968 3.555867
20 1.769903 3.169567
40 1.767484 2.272467
80 2.070839 2.118267
160 1.966419 2.413467
320 1.826226 2.2523
640 1.726548 2.236767
1200 1.781194 2.339733
2400 1.749 2.1897
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Appendix c  Data of Gel Permeation Chromatography

Figure Cl Calibration curve of styrene standard solutin by Gel Permeation 
Chromatography.

Table Cl Data of calibration curve

Retention time (min) Molecular weight Log molecular weight
1 16.542 188000 5.2742
2 17.247 103000 5.0128
3 18.547 43700 4.6405
4 20.417 17800 4.2504
5 22.645 6520 3.8142
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