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APPENDICES
APPENDIX A CTAB Adsorption Measurement.

Adsorption Isotherm
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Figure AL Calibration curve of CTAB solution by Total Organic Carbon analyzer
(TOC).

Table AL Data from adsorption isotherm of CTAB on rice husk silica at pH 8, 30°c.

Adsorbed CTAB Equilibrium Concentration
(pmolfg silica) (M)
67.74 4681.48
10.72 3482.06

Cont..



Table Al (Continued)
Adsorbed CTAB
(pmolfg silica)

63.98
69.41
64.71
60.22
63.91
57.38
48.33
45.26
41.57
30.08
20.12
9.21
8.60

Equilibrium Concentration
(M)
2900.39
2489.76
2132.18
1869.49
1402.21
1190.40
1041.73
803.43
835.69
148,01
622.08
518.16
159.96

o1

Table A2 Data from adsorption isotherm of CTAB on commercial silica (Hi-Sil®

255) at pH 8, 30°C.

Adsorbed CTAB
(pmolfg silica)

574.50
513.14

Equilibrium Concentration
(MM
10637.42
9421.41

Cont...



Table A2 (Continued)
Adsorbed CTAB
((j,mollg silica)

5719.72
579.81
581.80
511.58
603.10
580.84
600.09
611.58
570.15
574.99
539.77
49347
443.94
394.16
344.48
294.54
24479
14459
582.18

Equilibrium Concentration
(MM)
8006.93
6754.84
6080.07
556047
4291.55
4228.99
3122.67
221048
1996.14
625.33
255.80
163.17
151.62
146.10
138.02
136.58
130.26
135.24
1195.45
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APPENDIX B Calculation of CTAB Adsorption Isotherm.

Surfactant Adsorption Isotherm Calculation

CTAB adsorption isotherm was constructed by plotting the amount of

CTAB adsorbed per gram silica versus equilibrium concentration of CTAB.
Conditions: Silica 0.5 ¢: Solution 20 m|

L

To convert the amount of carbon from TOC (ppm) to equlibrium concentration
of CTAB (ppm); Equation fromTOC: Y = 1.315IX
Where:

X = The amount of carbon from TOC (ppm) = 1297.4 ppm

Y = equlibrium concentration of CTAB (ppm) = 1.3151x1297.4 = 1706.21 ppm

Finding CTAB adsorbed concentration (ppm).

[Adsorbed CTAB] = [Initial CTABJ-[Equilibrium CTAB]
[Initial CTAB] = 232343 ppm.

[Equilibrium CTAB] = 1706.21 ppm.

[Adsorbed CTAB] = 2323 43-1706.21 = 617.22 ppm.

To convert unit of ppm to micromolar of [ Adsorbed CTAB]
Concentration (pM) = (Concentration (ppm)xIO00)/ Molecular weight
Adsorbed CTAB (pM) = (617.22x1000)/364.46 = 1693.52 pM

To convert adsorption concentration to moles of adsorption.

Mole = (concentration x volume)/1000

Adsorbed (pmoles) = (Adsorbed (pM) x volume of solution)/1000
Adsorbed (pmoles) = (1693.52 x 20)/1000 = 33.87 pmoles5

Finding CTAB adsorbed per gramsilica
CTAB adsorbed (pmoles/g silica) = Adsorbed (pmoles)/ the amount of silica (g)
CTAB adsorbed (pmoles/g silica) = 33.87/0.5 = 67.74
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Appendix ¢ Calculation of Amount of CTAB, Styrene, and AIBN for
Admicellar Polymerization

Condiition: Silica 20 g: Solution 250 ml
CTAB:  Molecular weight = 364.46 gmol'L
Styrene:  Molecular weight = 104.15 gmol'1, Density = 0.906 g/ml
AIBN:  Molecular weight = 164.21 gmol‘

Cl CTAB Loading Calculation

Table CI Calculation of initial CTAB concentration for CTAB adsorption at 50 and
560 pmol/g silica in the system

Equilibrium CTAB Initia Total

concentration I C;AB_ weight of
oadingin -~ ~prp

(pmol in
(pmolly - (pmoli20g) (M) ey th(epsmyztsm 0

50 1000 1000 250 1250 0.4556
560 11200 850 212.5 114125 41594

CTAB adsorption

C2 Styrene and AIBN Loading Calculation at Ratio of CTAB: Styrene: AIBN =
1:2:2

Table C2 Calculation of initial styrene and AIBN loading for CTAB adsorption at
50 and 560 pmolfg silica in the system
Total CTAB  Total styrene  Styrene loading ~ Total AIBN  AIBN loading

fpmol) (oo 9 o)
1250 2500 0.2874 2500 0.4105

11412.5 22825 2.6239 22825 3.7481



APPENDIX D Data of Gel Permeation Chromatography

Weight average molecular weight of polystyrene was measured using gel
permeation chromatography at National Metal and Materials Technology Center
(MTEC).

Instrument: ~ Gel Permeation Chromatography, Water 150-CV
Test conditions:

Eluent: Tetrahydrofuran

Flow rate: 1.0 mi/min

Injection volume: 100 pi

Temperature: 30°c

Column set; Plgel 10 pmmixed B 2 columns

(MW resolving rang = 500-10,000,000)
Polymer standard: ~ Polystyrene
Calibration method:  Polystyrene standard calibration

(MW 5,460-1,290,000)
Detector: Refractive index detector
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Sample Information

F62ice Husk Silica

1
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22.0 Minutes
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Figure D1 GPC result of extracted polystyrene from modified rice husk silica.



Sample Information

sampleName  Commercial Silica (Hi-Sif255)
Vial 7

Injection 1

Injection Volume 10000 u
Channel SATIN

Run Time 22.0 Minutes

Auto-Scaled Chromatogram
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Broad Unknown
27102/2003 1:31:28 PM

Acq Method Set  MethR_THF 30C_1
Processing Method R_THF 30C 1
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Figure D2 GPC result of extracted polystyrene from modified commercial silica

(Hi-5il@255)
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