REFERENCES

Arayawongkol, . (2002). Characterization of polystyrene produced by admicellar
polymerization. M.S. Thesis, The Petroleum and Petrochemical College,
Chulalongkom University.

Aumsuwan, N. (2003). Characterization of polymerization formed via admicellar
polymerizarion: the effect of initiator loading. M.s. Thesis, The Petroleum
and Petrochemical College, Chulalongkom University.

Boufi, . and Gandini, A. (2002). Formation of polymeric films on cellulosic
surfaces by admicellar polymerization.  Kluwer Academic Publishers.
Printed in the Netherlands. Cellulose 00: 1-10.

Bunsomsit, K., Magaraphan, R., O'Rear, E.A., and Grady, B.p. (2002). Polypyrrole-
coated natural rubber latex by admicellar polymerization.

Chinpan, N. (1996). Comparism of rubber reinforcement using various surface.
M.S. Thesis. The Pectroleum and Petrochemical College, Chulalongkom
University.

Cheng, X. (2001). Recent advances in synthesis of water-soluble polymer-RAFT.
Review Article. University of Florida.

David, G.H., Grawme, M. Ezio, R. and San, H.T. (1999). Living radical
polymerization with reversible addition-fragmentation chain transfer
(RAFT): Direct ESR observation of intermediate radicals.

Genetti, W.B., Yuan, W.L., Grady, B.P., O'Rear, E.A., and Lai, C.L. (1998).
Polymer matrix composite: Conductivity enhancement through polypyrrole
coating of nickel flake. Journal of Material Science, 33, 3085-3093.

Grady, B.P., O'Rear, E.A., Penn, L.S., and Pedicini, A. (1998). Polymerization of
styrene-isoprene on glass cloth for use in composite manufacture. Polymer
composite, 19(5), 579-587.

Graeme, M., John, C., Chong, Y .K., Krstina. J., Mayadunne, T.A., Postma, A,
Rizzardo, E., San H.T., (2000). Living free radical polymerization with
reversible addition- fragmentation chain transfer (the life of RAFT).
Polymer International, 49, 993-1001.



63

John, C., Chong, Y K., Ercole, F., Krstina, J., Jeffery, J., Tam, P.T.L., Roshan, T.A.,
Gordon, F., Catherine, L.M., Moad, G., Rizzardo, E., and San, R.H. (1998).
Living free-radical polymerization by reversible addition-fragmentation
chain transfer: The RAFT process. Macromolecule, 31, 5559-5562.

Kitiyanan, B., O’Haver, J.H., Harwell, JH. and Osuwan, .  (1996).
Absolublization of styrene and isoprene in cetyltrimethylammonium
bromide admicelle on precipitated silica. Langmuir, 12, 2162-2168.

Kudisri, R. (1997). Comparism of surface mmodified fillers to clay for natural
rubber composites. M.S. Thesis. The Petroleum and Petrochemical
College, Chulalongkom University.

Lai, C.L., Harwell, J.H., and O’Rear, E.A.  (1995).  Formation of poly
(tetrafluoroethylene) thin film on alumina by admicellar polymerization.
Langmuir, 11(3), 905-911.

Methachan, B., Pongprayoon, T., Yanumet, N., and O 'Rear, E.A. (2002). Formation
of hydrophobic cotton fabric by admicellar polymerization. AATCC RE,
2(8): 60-64

O’Haver, J.H., Harwell, J.H., Evans, L.R., and Waddell, W.H. (1996). Polar
copolymer-modified precipitated silica. ~ Journal of Applied Polymer
Science. 59, 1427-1435.

O’Haver, J.H., Harwell, J.H., O’Rear, E.A, Waddell, W.H., Snodgrass, L.J., and
Parker, J.R. (1993). Formation of ultra thin polystyrene films in adsorbed
surfactant bilayers on silica. Materials Research Society, 304, 161-166.

O’Haver, J.H., Harwell, J.H., O’Rear, E.A, Waddell, W.H., Snodgrass, L.J., and
Waddell, W.H. (1994). In situ formation of polystyrene in adsorbed
surfactant bilayers on precipitated silica. Langmuir, (10). 2588-2593.

O’Haver, J.H., Grady, B.P., Harwell, J.H., and O’Rear, E.A. (2002). Admicellar
Polymerization. Reaction and Synthesis in Surfactant systems (Surfactant
Science, vol. 100), J. Texter ed. (NewYork, Marcel Dekker) 2001.

Paulo, A.S., and Garcia, R., (2001). Tip-surface forces, amplitude, and energy
dissipation in amplitude-modulation (tapping mode) force microscopy.



64

Pongprayoon, T., Yanumet, N. and O’Rear, E.A.  (2002).  Admicellar
polymerization of styrene on cotton. Journal of Colloid and Interface
Science. 249, 227-234.

Prescott, . ., Gilbert, R. G., Rizzardo, E.R., Ballard, M.J. (2002). Successful use
of RAFT technique in seeded emulsion polymerization of styrene.
Macromolecules 2002, 35, 5417-5425.

Rosen, M.J., (1989) Surfactants and Interfacial Phenomena. 2ndedition. New York:
John Wiley and sons. Physical Review B. 64, 193-411.

Rushing,T.S., (2002) Admicellar controlled free-radical polymerization for surface
modification. A Proposal of PhD Research, The University of Southern
Mississippi.

Sakhalkar, . .and Hirt, D.E. (1995). Admicellar polymerization of polystyrene on
glass fibers. Langmuir, 11, 3369-3373.

See, CH., and O’Haver, JH. (2003). Atomic force microscopy studies of
admicellar polymerization polystyrene modified amorphous silica. Journal
of Applied Polymer Science. 87, 290-299.

See, C.H., and O’Haver, J.H. (2003). Atomic force microscopy characterization of
polystyrene ultrathin film formed by admicellar polymerization on silica.
Journal of Applied Polymer Science, 89, 36-46.

Thammathadanukul, V., O’Haver, J.H., Harwell, J.H., Osuwan, ., Na-Ranong, N.,
and Waddell, W.H. (1995). Comparism of rubber Reinforcenent using
various surface-modified precipitated silicas. Journal of Applied Polymer
Science, 59, 1741-1750.

Tsujil, Y., Ejaz, M., Sato, K., Goto, A., Fukuda, T. (2001). Mechanism and kinetics
of RAFT-mediated graft polymerization of styrene on a solid surface.
Macromolecules 2001, 34, 8874-8878.

Waddell, W.H., O’Haver, JH., Evans, L.R., Harwell, JH. (1994). Organic
polymer-surface modified precipitated silica. Journal of Applied Polymer
Science. 55. 1627-1641.

,J., Harwell, J.H., and O’Rear, E.A. (1987). Two-dimentional reaction solvents:
surfactant bilayers in the formation of ultra thin films. Langmuir, 3(4), 531-
537.



65

, J., Harwell, J.H., and O'Rear, E.A. (1988). Application of thin films to porous
mineral oxides using two-dimensional solvents. AICHE Journal. 34(9),
1511-1518.

Yuan, W.L., O’Rear, E.A., Grady, B.p. and Glatahofer, D.T. (2002). Nanometer
thick poly(pyrrole) films formed by admicellar polymerization under
conditions of depleting adsolubilization. Langmuir 18, 3343-3351,



APPENDICES

Appendix A CTAB Adsorption

Table Al Data from CTAB adsorption isotherm on Aerosil® 0 X50

Initial CTAB Observed initial Equilibrium CTAB CTAB

concentration ~ CTAB concentration concentration Adsorption
(PM) OiM) (M) (PM/g)
400 566.42 266.38 375
600 743.96 278.69 5.82
800 927.06 282.39 8.06
1400 1458.19 278.47 14.75
1600 1643.88 219.28 17.06
1800 1821.05 285.80 19.19
2000 1977.84 293.96 21.05
2200 2031.95 268.01 22.05
2500 2139.81 238.84 72.44
3000 2660.19 355,52 92.19
4000 3475.61 488.95 119.47
4200 3738.40 570.13 126.73
4600 4057.15 964.86 123.69
4800 4321.72 1428.54 115.94
5000 5837.73 2436.69 136.04
6000 5606.45 1739.88 154.66
7000 6361.08 2610.16 150.04
8000 7262.49 3255.82 160.27
9000 912758 5072.72 162.19
15000 15057.89 11195.77 154.48
30000 31733.21 26266.20 218.68
50000 52804.37 48023.05 191.25
100000 102507.86 04724.31 311.34

150000 146836.99 137163.16 386.95



Appendix B Styrene Adsolubilization Measurement

Table B1 Data from styrene aslolubilization into CTAB adsorption 100pmol/g of
Aerosil®0X50

Initial styrene Equilibrium styrene o
, _ Styrene adsolubilization
concentration (pM) concentration (pM)
1000 31533 27.39
2000 690.67 52.37
3000 809.33 87.63
4000 1119.67 115.21
5000 1485.67 140.57

7000 2190.00 192.40
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Appendix C Calculation for Amount of CTAB Loading, Styrene Loading,
AIBN Loading and VVA-044 Loading for Admicellar Polymerization

System: Silica 15¢ : Solution 250ml

CTAB Molecular weight : 364.46 gmol'l

Styrene Molecular weight @ 104.15 gmol'l
Density : 0.906 ml/g

AIBN  Molecular weight 164.21 gmol'l

VA-044 Molecular weight : 323.27 gmol'l

Cl CTAB Loading Calculation
Table Cl calculation of initial CTAB concentration for CTAB adsorption
100 pmol/g of silica in the system

Equilibrium CTAB Initial CAB

CTAB adsorption -
d concentration loading in the Total weight
of CTAB
((imollg)  (nmol/15g)  (gM) (jimol in250 ml) ~ system (pmol) )
100 1500 400 100 1600 0.5831

C2 Styrene Loading Calculation
Table C2 Calculation of initial styrene loading into CTAB adsorption 100 pmollg
of silica in the system

Styrene Equilibrium Styrene Initial Styrene Total
adsolubilization concentration loading in the  volume of
(pmolig) ~ (pmol/tdg)  (pM)  (pmol in250 ml)  system (pmol)  Styrene (pi)

50 750 517.06 129.27 879.27 101.07

100 1500 1034.13 258.53 1758.53 202.14

200 3000 2068.25 517.06 3517.06 404.30



C3 AIBN Loading Calculation
Table C3 Calculation of AIBN loading at CTAB adsorption 100 pmol/g

Total .

syrene AIBN loading (pmol)

M) o 15 1T e 115 ia 15 10 .0 15
87927 §792 17585 1561 793 5862 4396 b1 1758 0145 0,028

PI706 35170 7034 5024 517 2344 1758 1406 70.34 057 0115

C4 VA-044 Loading Calculation
Table C4 Calculation of VA-044 loading at CTAB adsorption 100 pmol/g

Total .

syrene AIBN loading (pmol)

M) L 15 17 e I i 1B IR0 w15
87927 792 17585 1561 793 5862 4396 b1 1758 0284 0,056

DI706 35170 7034 5024 5L7 244 158 1406 7034 1137 0227

69

Total weight of AIBN (g)

I7 w10 LIS 125 150
00072 0.0072 0023 o.002

008 006 0038 0028 0023 o.00

1:20

0.021 0.01

Total weight of AIBN (g)

L7 w0 105 1% 150
004 0028 0018 0014 001 0005
0162 0113 0075 005 0045 0027

1:20



Appendix D The measurement of thin film using AFM

Cursor Marker Spectrum Zoom Center Line Offset Clear

Section Analysis

200

Spectrum

Surface distance
Horiz distance
Uert distance
fingle

Surface distance
Horiz distance
Uert distance

m507.027 1 RES S
Cursor: fixed 2 Zoom: 2:1 Cen line: Off Offset: Off

10

13.981 nm
12,255 nmu
3.968 nm

17.940 dey
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