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APPENDICES
Appendix A Data of Particle Size Distribution

Figure AL Histogram showing the particle size distribution by volume of the natural rubler
latex.

Volume i%
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Figure A2 Histogram showing the particle size distribution by volume of PMPS-ad-NR 50 mM
MPS using cationic surfactant (CPC).
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Figure A3 Histogram showing the particle size distribution by volume of PMPS-ad-NR 100
mM MPS using cationic surfactant (CPC).

’ :

Figure A4 Histogram showing the particle size distribution by volume of PMPS-ad-NR 200
mM MPS using cationic surfactant (CPC).
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Figure A5 Histogram showing the particle size distribution by volume of PMPS-ad-NR 50 mM
MP’S using anionic surfactant (DBSA).

Figure A6 Histogram showing the particle size distribution by volume of PMPS-ad-NR 100
mM MPS using anionic surfactant (DBSA).



Figure A7 Histogram showing the particle size distribution by volume of PMPS-ad-NR 200
mM VIPS using anionic surfactant (DBSA).
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Appendix B Calibration Curve of Surfactant Solution
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Figure BL Calibration curve of CPC solution at pH s.
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Figure B2 Calibration curve of DBSA solution at pH 3.



1.0
0.8 -
o 064
O
=
(]
£
2 044
0
<
0.2
y = 19.39112x + 0.03646
R?=0.99614
O RN —
0 10 20 30 40 50 60

Concentration (uM)

Figure B3 Calibration curve ofNP30 solution at pH 3,
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Figure B4 Calibration curve of NP30 solution at pH 3.9.
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Figure B5 Calibration curve of NP30 solution at pH s.
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Figure B6 Calibration curve of C7BzO solution at pH 3
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Appendix ¢ Adsorption Isotherms of Surfactant Solution

Table Cl Adsorption isotherm on 5 %w/v of natural rubber latex particles of CPC at pH s

Initial Equilibrium  Adsorbed EaA[J\fﬁLar?Sm ferage

Surfactant ~ Sample  Surfactant  surfactant
concentration ~ No.  concentration (p'{InF(e)llg surfactant — surfactant

(oM) (oM) ) conc(%r;\t/lr?tmn (pI{InF(a))I/g
1 89.70 0.19

100 2 99.60 0.09 88.00 0.23
3 80.00 0.40
1 206.60 0.82

250 2 200.10 0.99 200.43 0.98
3 194.30 113
1 226.50 241

350 2 232.50 2.36 244 47 3.03
3 214.80 2.63
1 271.10 545

550 2 302.00 4.94 285.80 5.01
3 284.30 4.64
1 310.40 7.68

700 2 346.80 6.65 32727 7.14
3 324.60 7.08
1 383.10 9.93

900 2 384.80 9.75 384.77 9.65
§ 386.40 9.25
1 700.00 23.64

2000 2 694.20 25.36 753.13 23.49
3 865.20 21.48
1 744 40 4730

3500 2 877.70 49.64 897.87 46.89
3 107150 43 44
1 817.60 76.43

5000 2 1445.60 69.88 1854.20 59.29
3 3299.40 31.54
1 2456.40 80.48

6500 2979.80 70.36 2978.70 70.29

Lo ™

3499.90 60.03
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Fable C2 Adsorption isotherm on 10 %wi/v of natural rubber latex particles of CPC at pH 8

Initial Equilibrium ~ Adsorbed  AVErage - Average
Surfactant ~ Sample Suactant. surfcgant  EQuiibrium - Adsorbed

concentration  No.  concentration  (pmolfg . surfactant - surfactant
(M) (M) NR) conc(epnl\tllrsitlon (pmollg

NR)
1 76.60 0.23
100 2 67.70 0.32 79.70 0.20
3 94.80 005
1 191.40 1.08
300 2 164.40 1.36 187.13 1.13
3 205.60 0.94
1 250.20 245
500 2 265.50 2.34 267.73 2.28
3 28750 2.06
1 303.20 3.86
700 2 301.10 3.93 306.57 3.88
3 315.40 3.84
1 360.60 5.35
900 2 342.20 5,35 359.00 5.32
3 374.20 5.25
| 508.20 24.15
3000 2 566.80 24.22 571.07 24.06
3 566.20 2381
1 804.90 51.95
6000 2 721.60 51.01 739.50 51.54
3 692.00 51.66
1 2070.30 68.28
9000 2 2663.90 62.36 2090.87 68.23
3 1538.40 74.09
1 6064.50 58.68
12000 2 5487.20 64.82 5629.37 62.30
3 5336.40 63.40
1 6546.20 103.33
17000 2 6587.60 98.22 6496.03 102.59

3 6354.30 106.21



Table C3 Adsorption isotherm on 20 %wi/v of natural rubber latex particles of CPC at pH 8

Initial Equilibrium ~ Adsorbed E(ﬁj\llﬁ[)e}?gm AAd\é%rr%ge%

Surfactant ~ Sample  Surfactant  surfactant surfactant surfactant

concentration ~ No.  concentration  (pmollg :

(oM) (oM) NR) conc(epnl\t/lrsaltlon (pIQInF(Q))Hg
1 360.50 3.15

1000 2 402.60 2.94 386.17 3.04
3 395.40 3.02
1 224.00 18.42

4000 2 509 60 1747 414.60 17.17
3 510.20 1741
1 135.00 34.87

7000 2 513.60 32.21 391.13 32.94
3 524.80 31.68
1 773.00 46.04

10000 2 589.70 46.03 655.30 46.35
8 603.20 46.97
1 1251.00 58.45

13000 2 1236.40 58.66 1210.07 58.76
3 1142.80 59.16
1 2146.00 67.74

16000 2 2687.00 64.90 2296.32 67.45
3 2056.10 69.72
1 312250 13.25

19000 2 3789.80 14.43 3496.57 75.96
3 2977.40 80.20
1 15715.50 31.16

22000 2 15008.90 34.92 14875.07 35.44
3 13900.80 40.26
1 9691.50 81.72

26000 2 19984.60 29.83 14029.57 59.79
3 12412.60 67.83
1 8020.00 10743

30000 10445.80 97.64 10820.8 94.36

Lo ™

13996.60 18.02
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able C4 Adsorption isotherm on 5 %w/v of natural rubber latex particles of DBSA at pH 3

i Average Average
Initial Equilibrium — Adsorbed Euilibr?um Adsorbged

Surfactant ~ Sample  Surfactant  surfactant =4
concentration ~ No.  concentration  (pmollg cosnucrgﬁgrtgtnign St’gmgtﬁgt

(M) (M) NR) (M) \R)
| 17.60 152
100 2 10.20 1.80 1343 1.69
3 1250 1.75
1 244 40 6.74
600 2 261.40 6.22 268.20 6.22
3 298.80 5.70
1 326.20 10.66
900 2 302.20 11.68 312.43 11.23
3 308.90 11.36
1 519.80 62.71
4000 2 501.20 69.72 516.60 67.38
3 528.80 69.71
1 534.40 109.07
6000 2 574,60 108.26 564.60 108.58
3 584.80 108.42
1 694.40 145.46
8000 2 695.60 14321 693.80 140.43
3 691.40 132.63
1 952.40 180.54
10000 2 965.80 180.95 931.27 176.53
3 875.60 168.10
1 114250 206.24
12000 1098.70 203.86 1109.93 209.01
1088.60 216.93
2862.40 213.74
15000 2056.80 258.63 2429.07 24782

2368.00 247.08
6664.50 260.79
6287.80 244.64 6418.97 259.12

6084.60 211.92

20000

O™ = O™ — o™~
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Table C5 Adsorption isotherm on 10 %w/v of natural rubber latex particles of DBSA at pH 3

Initial Equilibrium  Adsorbed E@Yﬁﬁ?ﬁm A\d\g%r%geed

Surfactant ~ Sample  Surfactant  surfactant surfactant surfactant

concentration ~ No.  concentration  (pmol/g :

(oM) (M) NR) conc(epnl\t/lriltlon (plilnF({))llg
1 82.40 9.17

1000 2 366.50 6.16 232.97 1.44
3 250.00 6.99
1 242.50 3417

4000 2 532.60 34.70 358.77 34.70
3 301.20 35.23
1 466.60 65.27

7000 2 702.30 62.89 569.80 64.09
3 540.50 64.11
1 634.40 93.40

10000 2 802.10 91.79 713,93 92.02
3 705.30 90.87
1 7194.70 122,14

13000 2 965.30 11451 878.50 117.35
3 875.50 115.39
1 985.40 149.96

16000 2 1122.40 141.39 1077.60 145.91
3 1125.00 146.39
1 1345.80 176.44

19000 2 2596.60 15557 1966.23 167.36
3 1956.30 170.06
1 1622.80 203.60

22000 2 2966.40 186.91 2671.60 189.43
3 3425.60 177.79
1 2268.60 236.13

26000 2 3401.20 226.02 3072.67 228.85
3 354820 224,38
1 3641.60 260.56

30000 2 3908.40 253.07 3845.17 256.56
3 3985.50 262.04
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Table C6 Adsorption isotherm on 20 %wiv of natural rubber latex particles of DBSA at pH 3

Initial Equilibrium ~ Adsorbed EAu\llﬁE)ar?Sm AAsteorrabgeed

Surfactant ~ Sample  Surfactant  surfactant =4
concentration ~ No.  concentration  (pmol/g cosnucrg%(t:;gtnign S%Inagtl?gt

(M) (M) NR) (M) NR)
1 540 4.99

1000 2 10.20 4,95 8.03 4.92
3 8.50 4.82
1 52.20 24.72

5000 2 14,00 24.89 30.57 24.85
3 25.50 24.94
1 126.50 44.40

9000 2 97.80 43.20 105.60 43.96
3 92.50 44.28
1 175.60 64.09

13000 2 187.50 62.82 273.10 63.95
3 456.20 62.37
1 445 4 75.29

16000 2 367.70 76.20 532.87 7591
3 785.50 75.23
1 978.90 88.96

19000 854.20 91.94 1032.87 88.71

126550 85.22
1236.50 103.17
1200.80 103.16 1207.57 102.83

1185.40 102.17
1798.90 111.11

22000

25000 1355.60 117.59 1488.50 114.73
1311.00 115,51
1595.00 129.71

28000 1898.50 128.71 1808.57 129.88
1932.20 131.22
1341.60 143.04

30000 1755.70 143.74 1687.43 141.26

CO™ 1= O™ = W™ = LN — o™

1965.00 137.00
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Table C7 Adsorption isotherm on 5 %wi/v of natural rubber latex particles of C7BzO at pH 3

. Average Average
Initial Equilibrium  Adsorbed Euilibr?um Adsorbged

Surfactant ~ Sample  Surfactant  surfactant surfactant surfactant

concentration ~ No.  concentration (pmg)llg conc(enl\t/lr?tion (pmollg
p

(M) (M) NR)
1 150.00 56.74

3000 2 150.00 56.89 200 54.61
3 300.00 50.20
1 £000.00 120.82

7000 2 900.00 114.62 983.33 116.86
3 1050.00 115.13
1 1950.00 181.25

11000 2 2150.00 180.46 2083.33 180.67
3 2150.00 180.28
1 3000.00 236.78

15000 2 2850.00 243.58 2900.00 240.59
3 2850.00 24141
1 3300.00 309.60

19000 2 3600.00 285.13 3500.00 300.02
3 3600.00 305.31
1 4150.00 347.88

22000 2 4400.00 325.99 4283.33 343.10
3 4300.00 355.42
1 4500.00 406.42

25000 2 4250.00 395.69 4383.33 395.34
3 4400.00 383.90
1 4800.00 456.42

28000 2 4850.00 462.54 5083.33 45527
3 5600.00 446.84
1 4850.00 477.74

29000 2 5100.00 478.67 5450.00 457.03
3 6400.00 414 68
1 5400.00 457.06

30000 2 5650.00 45353 6300.00 452.61
3 7850.00 43723
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Table C8 Adsorption isotherm on 10 %wviv of natural rubber latex particles of C7BzO at pH 3

Initial Equilibrium ~ Adsorbed EAu\{mar?Sm AAst%rfabge%

Surfactant ~ Sample  Surfactant  surfactant
concentration ~ No  concentration ~ (pmolig surfactant  surfactant

concentration ~ (pmol/

(M) (M) NR) (M) (PNR) y
1 0.00 28.42

3000 2 50.00 26.77 50.00 21.58
3 £00.00 27.56
1 1000.00 60.58

7000 2 800.00 58.07 766.67 62.24
3 500.00 68.08
1 1050.00 84.59

11000 2 1750.00 90.70 1650.00 90.72
3 1250.00 96.87
1 2650.00 123.12

15000 2 2500.00 117.42 2333.33 122.02
3 1850.00 12551
1 3050.00 159.36

19000 2 2850.00 156.14 - 2783.33 160.30
3 2450.00 165.40
1 3650.00 182.80

22000 2 3800.00 179.84 3583.33 181.19
3 3300.00 180 92
1 4650.00 194 64

25000 2 4250.00 188.84 4400.00 196.58
3 4300.00 206.26
1 5050.00 230.21

28000 2 5000.00 226.74 4983.33 226.45
3 4900.00 222.39
1 5100.00 249.11

29000 2 5100.00 231.54 5150.00 238.59
3 5250.00 235.10
1 5600.00 242.71

30000 2 5050.00 231.71 5283.33 240.15
3 5200.00 240.03
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Table C9 Adsorption isotherm on 20 %w/v of natural nibber latex particles of C7BzO at pH 3

Initial Equilibrium ~ Adsorbed EAu\{ﬁrbar?Sm AAsteor%geed

Surfactant ~ Sample  Surfactant  surfactant {
concentration ~ No.  concentration  (pmollg cosnucrg%%;gtnign Stgrnagﬁ?gt

1 150.00 14.97

3000 2 0.00 14.14 100.00 14.70
3 150.00 14.97
1 650.00 34.07

7000 2 750.00 35.00 666.67 34.66
3 600.00 34.92
1 1250.00 54.01

11000 2 1050.00 53.93 1183.33 54.26
3 1250.00 54.85
1 1450.00 72.06

1750.00 1242 1650.00 1291

15000 2
3 1750.00 74.25
1 2550.00 92.32

19000 2 2900.00 95.35 2583.33 93.42
3 2300.00 92.58
1 2650.00 109.37

22000 2 3350.00 109.61 2900.00 10757
3 2700.00 103.74
1 3200.00 115.70

25000 2 2200.00 12442 2883.33 121.18
3 3250.00 12343
1 4400.00 136.73

28000 2 4150.00 135.32 4100.00 137.00
3 3750.00 138.94
1 4750.00 134.34

29000 2 4250.00 141.44 4433.33 136.72
3 4300.00 134 38
1 4650.00 146.19

30000 2 4600.00 149.09 4650.00 148.27

4700.00 149.53

w
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Table CIO Adsorption isotherm on 5 %wi/v of natural rubber latex particles of C7BzO at pH 8

.. Average Average
Initial Equilibrium  Adsorbed EuiIibr?um Adsorbged

Surfactant ~ Sample  Surfactant  surfactant surfactant  surfactant

concentration ~ No.  concentration  (pmol/g -

(oM) (M) NR) conc(%nl\t/lrjaltlon (plr\lng)llg
1 750.00 44.22

3000 2 250.00 53.45 416.67 50.14
3 250.00 52.74
1 1750.00 62.48

5000 2 750.00 79.83 1083.33 75.69
3 750.00 84.78
1 2750.00 105.53

8000 2 1200.00 126.98 1750.00 117.07
0 130000 11868
1 3450.00 144.30

11000 2 2150.00 168.76 2600.00 162.85
3 2200,00 17547
1 3750.00 197.80

14000 2 2550.00 201.48 2966.67 200.05
3 2600.00 200.88
1 3200.00 213.27

17000 2 3350.00 265.31 3300.00 265.90
3 3350.00 259.11
1 3900.00 299.59

20000 2 4200.00 289.70 4100.00 295.67
3 4200.00 291.72
1 4300.00 375.88

24000 2 4500.00 31271 4416.67 368.51
3 4450.00 356.95
1 5200.00 409.26

28000 2 5400.00 415.90 5300.00 409.12
3 5300.00 402.20
1 5800.00 435 64

30000 2 6050.00 421.95 5950.00 435.99
3 6000.00 450.37
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Table C Il Adsorption isotherm on 10 %w/v of natural rubber latex particles of C7BzO at pH 8

" Average  Average
Initial Equilibrium  Adsorbed Equilibr?um Adsorbged

Surfactant ~ Sample  Surfactant  surfactant surfactant surfactant

concentration ~ No concentration mol/ :
(pNR)g concentration (p&nol/g

(M) (M) (oM) R)
1 0.00 29.80

3000 2 ~100.00 30.02 16.67 28.83
3 150.00 26.69
1 1150.00 36.81

5000 2 1050.00 37.34 1050.00 37.93
3 950.00 39.63
1 1300.00 67.16

8000 2 1400.00 65.97 1333.33 66.81
3 1300.00 67.30
1 1800.00 84.36

11000 2 2000,00 83.42 1966.67 83.48
3 2100.00 82.66
1 2550.00 114,86

14000 2 2600.00 109.18 2600.00 109.22
3 2650.00 103.63
1 3150.00 142.74

17000 2 3250.00 136.49 3233.33 137.33
3 3300.00 132.75
1 4050.00 167.33

20000 2 4000.00 145.72 3950.00 157.72
3 3800.00 160.13
1 4250.00 18153

24000 2 4650.00 19410 4450.00 190.08
3 4450.00 19460
1 5200.00 217.18

28000 2 5400.00 218.97 5550.00 218.05
3 6050.00 218.00
1 5800.00 241 47

30000 2 6050.00 226 95 5933.33 235.88
3 5950.00 239.21



Table 02 Adsorption isotherm on 20 %w/v of natural rubber latex particles of C7BzO at pH 8

» Average Average
Initial Equilibrium  Adsorbed Euilibr?um Adsorbged

Surfactant ~ Sample  Surfactant  surfactant
- : surfactant  surfactant
concentration ~ No.  concentration (pI{InF(Q)I/g concentration ~ (pmollg

(M) (PM) (PM) \R)
1 0.00 1311

3000 2 50.00 18.88 100.00 14.69
3 250.00 15.28
1 750.00 21.26

5000 2 550.00 24.93 583.33 23.68
3 450.00 24.86
1 1400.00 30.82

8000 2 1550.00 40.27 1333.33 36.91
3 1050.00 39.65
1 1950.00 45.18

11000 2 2100.00 54.77 1866.67 51.56
3 1550.00 54.71
1 2100.00 59.40

14000 2 2600.00 69.47 2316.67 65.59
3 2250.00 67.90
1 3100.00 64.62

17000 2 3300.00 84.48 3183.33 75.94
3 3150.00 18.72
1 3900.00 80.24

20000 2 3750.00 96.43 3833.33 91.19
3 3850.00 96.91
1 4200.00 95.88

24000 2 4600.00 114.42 4466.67 109.86
3 4600.00 119.28
1 5300.00 110.80

28000 2 5650.00 138.52 5566.67 129.37
3 5750.00 138.78
1 6100.00 119.24

30000 2 6200.00 148.83 6150.00 135.19
3 6150.00 13750
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Table C13 Adsorption isotherm on 5 %wi/v of natural rubber latex particles of NP30 at pH 3

Average  Average
Equilibrium  Adsorbed
surfactant  surfactant

Initial Equilibrium  Adsorbed
Surfactant ~ Sample  Surfactant  surfactant

concentration ~ No.  concentration  (pmol/g :

(M) (M) NR) conc(%nl\t/lrjltlon (pl{ln%/g
1 21350 -3.35

100 2 2.10 1.97 97.07 0.10
3 15.60 1.68
1 24150 0.16

250 2 32.00 4.36 139.63 2.20
3 145.40 2.08
1 229.50 2.34

350 2 112.60 4.50 188.73 301
3 224.10 2.28
1 196.00 5.06

450 2 156.20 5.33 238.03 4.00
3 361.90 162
1 244.50 6.98

600 2 135.60 8.62 244,17 6.75
i 3 354.20 4.66
1 311.00 31.66

2000 2 856.40 22.76 526.67 29.18
3 346.60 311
1 601.00 61.08

4000 2 856.20 62.66 786.60 61.45
3 902.60 60.60
1 857.50 102.64

6000 2 1123.60 87.86 1038.57 91.92
3 1134.60 85.27
1 1390.00 130.62

8000 2 1458.40 119.27 1456.67 126.20
3 1521.60 128.72
1 1844.00 162.07

10000 2 1846.00 161.70 1858.67 161.97
3 1886.00 162.15



Table C14 Adsorption isotherm on 10 %w/v of natural rubber latex particles 0fNP30 at pH 3

Inital Equilibrium  Adsorbed E‘\uviﬁ{)aggm /f\dvsgfrabge%

Surfactant ~ Sample  Surfactant  surfactant
concentration ~ No.  concentration  (pmollg cosnucrg%(t:rtgtnign S?prfrﬁg?}gt

(M) (M) NR) (PM) NR)
1 82.00 0.18
100 2 75.60 2.24 81.00 0.19
3 85.40 0.14
1 176.50 0.73
250 2 126.50 1.15 137.73 1.06
3 110.20 131
1 196.50 2.04
400 2 201.10 1.98 204.37 194
3 215 50 1.80
1 218.00 331
550 2 235.60 3.14 239.67 3.05
3 265.40 2.71
1 258 50 4.40
700 2 305.40 3.95 287.57 4.09
3 298.80 3.90
1 293.00 557
850 2 302.90 5.24 298.23 543
3 298.80 550
1 32350 6.74
1000 2 387.80 6.13 358.63 6.35
3 364.60 6.18
1 1379.50 26.17
4000 2 986.30 28.87 1073.47 28.26
3 854.60 29.75
1 3595.00 43.09
8000 2 2466.80 53.29 3357.33 58.84
3 4010.20 80.15
1 5150.50 46.18
10000 2 4850.80 48.75 4900.30 48.30
3 4699.60 49.95



Fable C15 Adsorption isotherm on 20 %wiv of natural rubber latex particles of NP30 at pH 3

nitia uliron Adsorbed  MEEOE e

Surfactant ~ Sample  Surfactant  surfactant
: : surfactant  surfactant
concentration ~ No  concentration (pIKIan)l/g concenl\glration (omollg

(M) (M) NR)
1 49.00 0.26

100 2 25.00 0.38 40.67 0.30
3 48.00 0.26
1 78.00 1.10

300 2 72.10 111 82.03 1.08
3 96.00 101
1 106.00 197

500 2 62.20 2.08 108.28 1.90
3 156.63 1.65
1 176.00 253

700 2 132.60 2.80 161.03 2.63
3 174.49 2.56
1 176.00 3.62

900 2 186.60 3.54 184.97 355
3 192.30 3.49
1 631.00 6.83

2000 2 563.20 7.06 586.59 1.02
3 565.56 7.16
1 1428.00 12.58

4000 2 1032.20 1479 1149.60 14.14
3 988.60 15.05
1 2227.00 1831

6000 2 1855.00 20.71 2092.85 19.33
3 2196.56 18.97
1 3444 50 22.49

8000 2 3566.00 21.18 3335.08 22.78
3 2994.75 24.04
1 3278.00 33.15

10000 2 3566.20 32.18 3489.13 32.40
3 3489.13 32.40
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Table C16 Adsorption isotherm on 5 %w/v of natural rubber latex particles of NP30 at pH 3.9

niial Foulirom Adsorbed AYEEE e

Surfactant ~ Sample  Surfactant  surfactant
- : surfactant  surfactant
concentration ~ No.  concentration (plr\InF(a))I/g concentration  (pmollg

1 69.00 0.60

100 2 51.50 0.97 54.00 0.86
3 41.50 1.01
1 66.50 3.48

250 2 4250 3.76 54.60 371
3 54.90 3.88
1 70.00 5.60

350 2 68.00 5.52 68.17 542
3 66.50 5.15
1 599.50 7.09

450 2 64.90 1.15 67.47 1.23
3 78.00 749
1 76.50 10.34

600 2 82.70 10.32 82.90 10.21
3 89.50 9.98
1 101.00 38.04

2000 2 116.00 37.45 113.40 36.53
3 123.20 34.11
1 228.50 13.73

4000 2 178.90 76.59 192.10 7453
3 168.90 13.27
1 298.50 113.48

6000 2 202.30 114.92 23493 11351
3 204.00 112.13
1 409.50 140.82

8000 565.80 135.14 489.17 139.44

492.20 142,37
1204.50 176.30
996.50 173.01 1080.50 176.12
1040.50 179.06

10000

LON — o
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Table C17 Adsorption isotherm on 10 %wi/v of natural rubber latex particles of NP30 at pH 3.9

Initial Equilibrium  Adsorbed EAlJYﬁ%ar?Sm AAdeeOrrabgeed

Surfactant ~ Sample  Surfactant  surfactant
concentration  No  concentration (pmollg . Surfactant surfactant
NR

concentration  (pmol/

M) W) ) concentiston - (prole
1 4350 0.56

100 2 54.20 0.46 41.11 0.52
3 45.60 0.54
1 66.00 134

200 2 70.00 1.29 63.67 1.36
3 55.00 1.46
1 72.00 2.21

300 2 96.50 182 82.47 2.08
3 78.90 2.16
1 85.00 313

400 2 92.30 2.96 89.83 3.05
3 92.20 3.05
1 10100 3.99

500 2 100.20 3.98 103.80 3.95
3 110.20 3.80
1 122.00 4.78

600 2 104.60 4.94 123.07 4.75
3 142 60 452
1 15400 28.16

3000 2 156.20 28.28 156.67 28.38
3 159.80 28.71
1 193.50 4798

5000 2 189.40 45.77 192.80 47.20
3 195,50 47.84
| 275.00 67.00

7000 2 256 00 67.23 279.17 67.11
3 306.50 67.12
1 742.00 90.62

10000 2 879.50 91.76 799.40 90.05
3 776.70 87.17
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Table C18 Adsorption isotherm on 20 %wi/v of natural rubber latex particles of NP30 at pH 3.9

Initial Equilioriom ~ Adsorbed  VEIGOE - FWEr0E

Surfactant ~ Sample  Surfactant  surfactant \
: : surfactant  surfactant
concentration ~ No  concentration (p&ngl/g concentration (pmollg

(M) (M) ) (M) NR)
1 12.50 0.44

100 2 9.50 045 10.17 0.45
3 8.50 0.45
1 27.50 1.32

300 2 14.40 1.36 25.83 1.33
3 35.60 1.32
1 61.00 2.09

500 2 54.50 2.23 58.57 2.15
3 60.20 2 14
1 81.50 3.08

700 2 78.80 3.09 84.93 3.06
3 94.50 3.02
1 106.00 3.96

900 2 112.00 3.93 106.07 3.96
3 100.2 3.99
1 163.00 9.04

2000 2 152.20 9.02 15373 9.10
3 146.00 9.25
1 129.50 18.74

4000 2 185.80 19.06 170.37 18.85
3 195.80 18.77
1 182.00 28.48

6000 2 245.40 28.75 230.73 28.60
3 264 80 28.57
1 372.00 38.00

8000 2 354,50 38.22 357.70 37.66
3 346.60 36.75
1 501.00 46.34

10000 2 485 50 47.46 473.00 46.53
3 43250 45.78
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Table C19 Adsorption isotherm on 5 %wiv of natural rubber latex particles of NP30 at pH 8

nitial uiirn Adsorbed BEOE WETege

Surfactant ~ Sample  Surfactant  surfactant
- ; surfactant  surfactant
concentration ~ No. concentration (p,(InF({)I/g concentration  (pmollg

(M) (M) (PM) NR)
1 74.00 051

100 2 85.50 0.29 85.47 0.29
3 96.90 0.06
1 87.50 4,38

300 2 55.60 427 11.23 423
3 88.60 4.05
1 136.5 4,36

400 2 66.30 6.44 108.3 5.62
3 12230 5.55
1 158.50 8.26

600 2 100.20 9.78 131.73 8.94
3 136.50 8.78
1 290.00 1.17

700 2 165.50 10.66 218.43 9.26
3 199.80 9.36
1 238.00 35.17

2000 2 32550 33.49 266.70 33.38
3 236.60 31.48
1 509.00 69.58

4000 2 658.80 65.36 640.77 64.87
3 745,50 59.66
1 1323.00 93.45

6000 2 956.50 92.65 1160.90 94.01
3 1203.20 95.94
1 2726.00 95.53

8000 2 1985.60 107.39 2532.40 101.58
3 2885.60 101.84
1 3524.00 127 98

10000 2 3446.20 129.91 343557 130.14
3 3336.50 132.53



Tahle C20 Adsorption isotherm on 10%\v/v of natural rubber latex particles ofNP30 at pH 8

Initial Equilibrium ~ Adsorbed E%Viﬁ[)aﬁﬁm K\dvs%rgbge%

Surfactant ~ Sample  Surfactant  surfactant g
: : surfactant  surfactant
concentration ~ No.  concentration (pmta)llg concentration  (pmollg

(M) (M) ) (PM) NR)
1 175.00 -0.74
100 2 162.30 -0.62 163.20 -0.63
3 152.30 -0.53
1 160.00 0.39
200 2 156.50 043 164.10 0.35
3 175.80 0.23
1 176.00 121
300 2 168.90 124 174.47 1.20
3 178.50 1.15
1 193.00 197
400 2 194.80 191 194.80 1.97
—lI 3 196.60 2.03
| 182.00 4.12
600 2 188.80 3.98 183.20 411
3 178.80 4.22
1 194.00 4 81
700 2 246.90 4 50 236.93 453
3 269.90 427
1 179.00 1.12
900 2 225.60 6 12 21347 6.82
235.80 6.64
1 186.00 18.00
2000 2 178.90 17.26 187.80 17.75
3 198.50 17.98
1 357.50 36.20
4000 2 354.40 34.73 359.17 35.77
3 365.60 36.37
1 858.00 51.36
6000 2 868.50 50.10 858.43 50.60
3 848.80 50 33
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Table C21 Adsorption isotherm on 20 %wiv of natural rubber latex particles of NP30 at pH 8

Initil Equilioriom Adsorbed  hVEIROE - fera0e

Surfactant ~ Sample  Surfactant  surfactant \
: - surfactant  surfactant
concentration ~ No. concentration (pmgl/g concentration  (pmollg

(PM) (M) ) (M) NR)
1 16.50 0.40

100 2 12.70 0.44 13.03 043
3 9.90 0.46
1 12.50 141

300 2 19.60 1.39 1743 1.40
3 20.20 1.40
1 49.00 2.25

500 2 42.00 2.29 44.85 2.25
3 43.55 2.2
1 58.00 321

700 2 64.45 3.14 68.98 3.12
3 84.40 302
1 128.00 3.76

900 2 94 54 4.02 105.51 3.92
3 94.00 3.98
1 129.00 9.35

2000 2 165.50 9.07 149.97 9.16
3 155.40 9.07
1 228.00 18.78

4000 2 253.30 18.18 215.37 18.66
3 164.80 19.02
1 256.00 28.57

6000 2 544.30 21.26 351.97 28.18
3 255.60 28.72
1 479.00 36 64

8000 2 1055.40 33.79 807.70 35.04
3 888.70 34.69
1 1116.00 43.14

10000 2 1225.60 44.45 114793 43.82
3 1102.20 43.88



Appendix D Example of Calibration for Surfactant Adsorption Isotherms
Adsorption for solution of CPC on natural rubber latex particles
r=(CnCex V
1000 x

Where

I = The amount of adsorbed surfactant to the surface particles (pmol/g)

Co = Initial surfactant solution concentration (pmol/L)

CE= Equilibrium surfactant solution concentration (pmol/L)

V = The volume of a surfactant solution ( L)

= The weight of natural rubber (g)

The adsorption isotherm was a plot between adsorption of surfactant on natural rubber
particles and concentration of surfactant solution (pmol/L).

Co= 10,000 pmol/L
Equilibrium concentration of surfactant was converted from
UV-Vis spectrophotometer (wavelength) -> mmol/L

The concentration of surfactant solution should be diluted about 50 times before using
UV spectrophotometer in order to get the accurate absorbance.

Calibration equation for CPC solution from UV-Vis spectrophotometer,
Y = 4.62385X +0.00152
Where X = CE(mmollL)
Y = Wavelength

Substituting into calibration equations,

108
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X =(0.85546 - 0.00152)/4.62385
Diluted concentration X =0.18468 mmol/L
Real concentration X=0.18468 x 1000 x 50 = 9,234 pmol/L

Thus, surfactant adsorption for solution of CPC on natural rubber particles at 10,000
pmol/L, initial concentration is

r = (10,000 - 9,234) umol/L x 20 mL = 7.66 pmol/g
1000 x 2 ¢



Appendix E Calibration of Percent Weight Polyniethacryloxypropyltrimethoxysilane
(PMPS) in Admicellar Modified Natural Rubber

Weight of PMPS = cone, of MPS monomer(mM) x 248.35 x total volume
1000 MIX 1000
Ex. Cone, of MPS monomer = 50 mM and total volume =500 ml.
Weight of PMPS = 50 mM x 248.35 x 500 ml
1000 ml x 1000
= 6.20875 g
Total weight of admicelled PMPS-NR = 25.15 + 6.20875 = 31.35875 g
%Wt. of PMPS = (6.20875 x 100)= 19.79910%
31.35875
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Table EI wt% of PMPS in admicelled PMPS-NR with different concentration of MPS
monomer using cationic surfactant

Calculated Admicelled Weight of

Samples NR used (g) PMPS(Q)  PMPS-NR(g)  PMPS (%)

50 mM-MPS 25,01 6.20875 31.21875 19.86789
00 mM-MPS 25.40 124175 318175 32.83533
200 mM-MPS 25.30 24.835 50.135 49.53625

Table E2 wt% of PMPS in admicelled PMPS-NR with different concentration of MPS
monomer using anionic surfactant

Samples R used (g Calculated Admicelled Weight of
PMPS (9) PMPS-NR (g)  PMPS (%)
50 mM-MPS 25.15 6.20875 31.35875 19.79910
100 mM-MPS 25.68 12,4175 38.0975 32.594
200 mM-MPS 25.60 24.835 50.435 49.24160



Appendix F Data of Fourier-Transform Infrared Spectroscopy

Table FI FT-IR peak assignments for the IR absorption band

Wavenumber (cm)

Rubber

3035

2960

2926

2853

1663

1448

1375

1128

834
Poly methacryloxypropyltrimethoxysi lane

2921,2847

1724

1 1

1087

821

Assignment

=C-H stretching
C-H stretching of CHs
C-H stretching of CH.
C-H stretching of CH2and CHs
c=¢ Stretching
C-H bending of CHz
C-H bending of CFls
C-H bending
C=CH wagging

C-H stretching of CFL
C=o Stretching
Si-0-Si asymmetric stretching
Si-0-C asymmetric stretching
SI-0-C symmetric stretching

12



Samples

Rubber
PMPS
PMPS-ad-NR
50 mM MPS
PMPS-ad-NR
100 mM MPS
PMPS-ad-NR
200 mM MPS

Samples

Rubber
PMPS
PMPS-ad-NR
50 mM MPS
PMPS-ad-NR
100 mM MPS
PMPS-ad-NR
200 mM MPS

Appendix G Data of Thermogravimetric Analysis

On Set
Temp. (°C)
358.1
368.4

357.4
358.3

354.3

On Set
Temp. (°C)
358.1
368.4

358.3
351.2

355.8

Peak temp.
(C)
382.3
4147

382.2
383.3

381.0

Peak temp.
('0)
382.3
4147

382.1
383.3

382.6
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Table G1 The degradation temperature of the admicelled rubbers using cationic surfactant

Residual Content
(%)

447
45

9.8

153

Table G2 The degradation temperature of the admicelled rubbers using anionic surfactant

Residual Content
(%)

447
3.5

8.1

119
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Appendix H Appearance of Admicelled PMPS-NR

Figure HI Appearance of admicelled PMPS-NR with different concentration of MPS monomer
using cationic surfactant.

Figure H2 Appearance of admicelled PMPS-NR with different concentration of MPS monomer
using anionic surfactant.



Appendix | The surface tension of surfactants

Table Il The surface tension of CPC solution at various concentrations

Cone, of CPC
(PM)

200
400
600
800
1000
1500

2000

2500

3000

=@

415
415
454
44.0
44.2
434
438
43.6
44.0
435

Surface tension (mN/m)

2
48.0
41.0
454
44.2
44.2
43.6
43.0
43.0
43.0
420

3
48.5
41.0
45.0
438
44.0
432
43.5
43.0
43.2
42.6

— S

1000 1500 2000 2500
Concentration of CPC (pM)

—_— -

3000 3500 4000

Figure Il The surface tension of CPC solution at various concentrations.
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AV
48.0
47.16667
45.26667
44.0
4413333
434
4343333
43.2
434
42.1
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Table 12 The surface tension of DBSA solution at various concentrations

Cong, of DBSA Surface tension (mN/m)
OtM) 1 2 3 AV
200 410 412 470 47.06667
400 445 44.6 440 44.36667
600 40.1 403 40.1 40.16667
800 395 39,0 39.3 39.26667
1000 3.1 39.0 394 39.16667
1200 36.9 36.0 3.6 36.5
1500 36.0 36.2 36.3 36.16667
2000 3.2 3.0 3.0 35.06667
2500 3.0 3.0 35.2 35.06667
3000 A8 AT 34.2 34.56667
s R — o

1000 1500 2000 2500 3000 35
Concentration of DBSA (pM)

Figure 12 The surface tension of DBSA solution at various concentrations.



TabIe 13 The surface tension of C7BzO solution at various concentrations

Cone, of C7Bz0
M)
200
400
600
800

1000
2000

3000
4000
4500
5000
5900
6000
7000

Figure 13 The surface tension of C7BzO solution at various concentrations,

430
429
384
36.8
35.3
36.6
364
37.6
36.6
36.8
364
364
364

Surface tension (mN/m)

2

436
2.1
380
36.7
354
365
36.0
315
36,6
364
36.2
363
36.2

3
484
425
38.2
36.5
35.2
36.6
364
37.2
36.5
36.6
36.4
36.3
36.2

2000

4000
Concentration of C7Bz0 (pM)

6000

8000

AV
48.33333
.1
38.2
36.6666/
35.36667
36.56667
36.26667
3743333
36.56667
36.6
36.33333
36.33333
36.26667
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Table 14 The surface tension of NP30 solution at various concentrations

Cone. ofNP30

(M)

X6
40
60
&
100
120

140
160

200

300

—

Surface Ten

Surface tension (mN/m)

sion (mN/m)
s N

1 2 3
515 512 515
518 516 L7
473 415 474
48.2 43 478
49.6 492 49.0
471 476 476
48.7 485 48.3
46.3 46.2 46.0
46.6 46.6 46.2
46.2 46.0 46.0
0 o 00 10 00 20

Concentration of NP30 (pM)

350

Figure 14 The surface tension of NP30 solution at various concentrations.

AV
5L4
5L7
47.56667
430
49.26667
47.63333
435
46.16667
46.46667
46.06667
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