REFERENCES

. Hepbum, C., Polyurethane Elastomer, 2 nd ed., New York, Elsevier Science
Publishers Ltd., 1992.

. Woods, G., The ICI Polyurethanes Book, 2 nd ed, New York, John Wiely &
Sons Inc., 1990.

- Klempner, D., “Interpenetrating Polymer Networks”, Anm._ﬁhgm._lm._
Ed. Engl, 17(1987):97-106.

- Mituptham, C., “Stuctre and Property Relationship of Semi:
Interpenctrating Polymer Networks of Polyurethane and Poly
(vinyl _chioride)”, Master’s thesis, Chulalongkom University,
1996.

. Kongsuwan, K., “Synthesis and Characterization of Hydroxy erosslinker for

Rolumthmﬁ” Master’s thesis, Chulalongkorn University, 1994,

. Maneerattanaroongruang, N., “Paving material from Filled-Polyyrethane”,
Master’s thesis, Chulalongkorn University, 1994,

. Kumar, V. G,, Rama Rao, M., Guruprasad, T. R., and Rao, K. V. C.,
“Correlation of Mechanical property, Crosslink Density and
Thermogravimetric - Behavior of Castor -Qil Polyurethane-
Polystyrene divinyl benzene Simultaneous IPN Networks”,

lQnmaLQﬁApnlmd_Blemm_Sm:nm John Wiley & Sons, Inc., 34
(1987):1803-1815.

. Zhou, P., and Frisch, H. L., “Interpenetrating Polymer Networks of Poly

(carbonate-Urethane) and Polystyrene”, Journal of Polymer
Science : Part A : Polymer Chemistry, John Wiley & Sons, Inc.,

30(1992):887-893.



71

9. Frich, H. L., and Zhou, P., “Phase Behavior of Pseudo-IPN’s of
Polycarbonate-urethane and folyswmne”, Journal of Pgolvmer
Science : Part A : Polvmer Chemistry, John Wiley & Sons, Inc.,
31(1993):1967-1971.
10.He, X. W., Widmaier, J. M., and Meyer, G. C., “Kinetices of Phase
Seperation in Polyurethane/Polystyrene Semi-1 Interpenetrating
Polymer Networks. 2. Microscopy Observations and Theoretical
Approach”, Polymer International, SCI., 32(1993):295-301.
11.Chou, Y. C.,, and Lee, L. J.,, “Mechanical Properties of Polyurethane-
' Unsaturated Polyester Interpenetrating Polymer Networks”,

Polymer Engineering and Science, 35(1995):976-988.
12. Phakajang, N., “Synthesis of a New Class of Crosslinking agents for

Polyurethage™, Master’s thesis, Chulalongkorn University, 1997,

13. Yokozawa, T., and Takenoya, K., “Synthesis of Polyether Having
Functional Groups in the Side Chain by Acid-catalyzed Reaction
of Dialdehyde with Two Varieties of Silyl Nucleophiles”,
Polymer Preprints, Japan, 43(1994):2006-2008.

14. Yokozawa, T., and Takenoya, K., “Simultaneous Construction of Polymer
Backbone and Side Chains by Terpolymerization. Synthesis of
Polyethers with. Functional  Side Chains from Dialdehydes,
Alkylene Bis(trimethylsily)Ethers, and Trimethylsily
Nucleophiles”; Macromolecules, American Chemical Sociaty., 29
(1996):497-498.

15. Keawnaramitr, K., “Preparation of Polyurethane elastomer by Using Bis-(3-

Master’s thesis, Chulalongkorn University, 1997.
16. Derrough. S. N., Roof, C., Widmaier, J. M., and Meyer, G. C.,
“Investigations for Obtaining Semi-Interpenetrating Polymer



72

Networks Based on Monomer of Different Reactivity Toward
Redicals™, Journal of Applied Polymer Science, John Wiley &
Sons, Inc., 48(1993):1183-1188.

17.Tabka, M. T., Widmaier, J. M., and Meyer, G. C., “The effect of catalyst
concentration on morphology and dynamic mechanical properties
of simultancous interpenetrating polymer networks”, Plastics,
Rubber and Composition Processing and Applications, 16(1991)
:11-16.

18.He, X. W., Widmaier, J. M., and Mayer, G. C., “Kinetics of Phase

. Seperation in Polyurcthnae/Polystyrene Semi-1 Interpenetrating

Polymcr Networks., 1. Light Transmission Studies”, Polymer
International, SCI., 32(1993):289-293.

19.Jin, 8. R., Widmaier, J. M., and Meyer, G. C., “Kinetices of formation of
polyurethane-poly(methyl methacryrate) interpenetrating polymer
networks: 2. Synthsis of the rigid network in the presence of the
elastomeric network”, Polymer, 20(1988):346-350.

20.Lee, 8. S., and Kim, S. C., “Analysis of Unsaturated Polyester-Polyurethane
Interpenetrating Polmer Networks II; Phase Seperation Behavior,

Polymer Engincering and Science, 33(1993):598-606.
21. Herman, F._M., Norbert, M. B., Charles, G. O., and George, M.,

Encyclopedia of polymer science and engineering, 2 nd ed., USA,
8(1989):279-341.

22. Hourston, D. J., Schafer, F. U., and Bates, J. S., “Synthesis,
Characterization, and Properties of Interpenetrating Polymer
Networks Containing Functionalized Latex Particles”, Joumnal of

Applied Polymer Science, John Wiley & Sons, Inc., 60(1996)
12409-2417.



73

23.Natchimuthu, N., Rajalingam, P., a.nd Radhakrishnan, G., “Cellulose
Nitrate-Poly(vinyl  Chloride-co-Vinyl  Acetate)-Polyurethane
Ternary IPNs: FT-IR and Morphological Studies”, Journal of
Applied Polymer Science, John Wiley & Sons, Inc., 44(1992)
:981-986.

24.Ali, S. A. M., Hourston, D. J., Manzoor, K., and Williams, D. F., “The
Stability of Poly(ether urethane)/Polydimethylsiloxane
Interpenetrating Polymer Networks”, Journal of Applied Polymer
Science, John Wiley & Sons, Inc., 55(1995):733-740.

25.Suthar: B., Jadav, K., and Dave, M., Room-Temperature Kinetices of
Castor-Qil-Based Polyurethane/Poly(2-hydroxyethyl
methacrylate) Interpenetrating Polymer Networks”, Joumnal of
_Applied Polymer Science, John Wiley & Sons, Inc., 54(1994)
:1127-1130.

26.Roha, M,; and Wang, B., “The effect of Funtional Azo Initiator on PMMA

 and Polyurethane IPN Systems. I. Synthesis, Characterization,

and Thermal Effects”, Journal of Applied Polymer Science, John
Wiley & Sons, Inc., 45(1992) :1367-1382.

27.Lee, D. S., and Kim, 8. C,, “ polyurethane Interpenetrating Polymer
Networks (IPN’s) Synthesized under High Pressure. 1.
Morphology and ‘T, Behavior of Polyurethane-Poly(methyl
methacrylate) _IP ’s”, Macromolecules, American Chemical
Society, 17(1984):268-272.

28.Kim. 8. J., Kim, B. K,, and Jeong, H. M., “Dynamic Mechanical Properties
of Poly(viny! chloride) and Polyurethane Carboxylate Blends”,

Journal of Applied Polymer Science, John Wiley & Sons, Inc., 51
(1994):2187-2190.



74

29. Akay, M., and Rollins, S. N., “Transition brodening and WLF relationship
in polyurethane/poly(methyl methacrylate) interpenetrating
polymer networks”, Polvmer, Butterworth-Heinemann Ltd., 34
(1993):967-971.
30.Akay, M., and Rollins, S. N., “Polyurethane-poly(methyl methacrylate)
interpenetrating polymer networks”, Polymer, Butterworth-
Heinemann Ltd, 34(1993):1865-1873.
31.Chen, H., and Chen. S. M., “Synthesis and Properties of Polyuretane-
Polystyrene-Grafted Interpenetrating Polymer Networks Using a
Microgel Process”, Jguma.l__oLAppthBlemer_Smmgg John
Wiley & Sons, Inc., 50(1993):495-501.
32.Heim, P., Wrotecki, C., Avened, M., and Gaillard, P., “High impact cast
sheets of poly(methyl methacrylate) with low level of
polyurethane”, Polymer, Butterworth-Heinemann Ltd., 34(1993)
:1653-1660.
33.Roha, M., and Dong, F., “The effects of Functional Azo Initiator on PMMA
- and Polyurethane IPN Systems. I The Influence of the Interface
~ and the Matrix Structure on the Mechanical Properties”, Journal
of Applied Polymer Science, John Wiley & Sons, Inc., 45(1992)
 :1383-1395.
34.Roha, M., and Dong, F., “The effects of Functional Azo Initiator on PMMA
and Polyurethane IPN Systems. III. Tear Resistance and Crack
Growth  of PBD(1,2)-PU/PMMA(50%) - Blends”, Journal of
Applied_Polymer Science, John Wiley & Sons, Inc., 45(1992)
:1397-1409.
35. Hsieh, K. H., Hung, W. Y., Liao, D. C., and Kao, S.C., “Graft-
Interpenetratihg Polymer Networks of Polyurethane and

Bismaleimide”, Journal of Applied Polymer Science, John Wiley
& Sons, Inc., 57(1995):319-327,

36.Odian, G. G., Principles of Polymerization, 3 th ed., New York, John Wiely
& Sons Inc., 1993.



C AUUANYUSMS )
ANRINTUNINE AL



MDI:POLYOL:BDPD

1.4
1.2 |

]
0.8
0.6 |
04 1
0.2 j

0 f — —a— 2% MEKP/Co

1

~—&— 1% MEKFP/Co

Tensile strength (MPa)

2.0:1,8:0.2 2.0:1.8:02 2.0:1.8:0.2
0% 10% 20%

Equivalent welght ratlo & %sty

Figure Al Tensile strength of PU and PU/PS elastomer at the equivalent weight ratio

of MDI:POLYOL:BDPD=2:1.8:0.2, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A2 Tensile sirength of PU and PU/PS clastomer at the equivalent weight ratio
-of MDIﬁPOLYOL:TAPE=2:l.8:D.2. 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A3 Tensile strength of PU and PU/PS elastomer at the equivalent weight ratio
of MDLPOLYOL:TAPE=2:1.6:0.4, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A4 Tensile strength of PU and PU/PS elastomer at the equivalent weight ratio
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Figure A5 Tensile strength of PU and PU/PS elastomer at the equivalent weight ratio
of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 0-2 % of MEKP/Co
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Figure AG'Elongation at break of PU and PU/PS clastomer at the equivalent weight
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Figure A7 Elongation at break of PU and PU/PS elastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.8:0.2, 0-20 % styrcne, and 1-2 % of MEKP/Co
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Figure A8 Elongation at break of PU and PU/PS clastomer at the equivalent weight
- ratio of MDI:POLYOL:TAPE=2:1.6:0.4, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A9 Elongation at break of PU and PU/PS clastomer at the equivalent weight
- ratio of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A10 Elongation at break of PU and PU/PS elastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 0-2 % of MEKP/Co
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Figure A1l Hardness (shorc A) of PU and PU/PS clastomer at the equivalent weight
ratio of MD[:PQLYOL:BDPD=2:1.8:0.2, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A12 Hardness (shore A) of PU and PU/PS clastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.8:0.2, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure Al38 Hardness (shore A) of PU and PU/PS elastomer at the equivalent weight
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Figure A15 Hardness (shore A) of PU and PU/PS clastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 0-2 % of MEKP/Co
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Figure A16 Compression set of PU and PU/PS clastomer at the cquivalent weight
ratio of MDI:POLYOL:BDPD=2:1.8:0.2, 0-20 % styrene, and 1-2'% of MEKP/Co
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Figure A17 Compression set of PU and PU/PS clastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.8:0.2, 0-20 % styrene, and 1-2 % of MFKPICO
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Figure A18 Compression set of PU and PU/PS clastomer at the equivalent weight
ratio of MDI:POLYQL:TAPB=2:1.6:O.4, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A19 Compression set of PU and PU/PS elastomer at the cquivhlent weight
ratio of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 1-2 % of MEKP/Co
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Figure A20 Compression set of PU and PU/PS clastomer at the equivalent weight
ratio of MDI:POLYOL:TAPE=2:1.4:0.6, 0-20 % styrene, and 0-2 % of MEKP/Co
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Figure A21 SEM micrograph of PU clastomer at the equivalent weight ratio of

MDI:POLYOL:BDPD = 2:1.8:0.2. and 1 wt% of MEKP/Co.
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Figure A23 SEM mierograph of PU/PS elastomer at the equivalent weight ratio
of MDI:POLYOL:BDPD = 2:1.8:0.2; 20 wt% of styrene, and 1 wi% of
MEKP/Co.
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Figure A24 SEM micrograph of PU/PS elastomer at the equivalent weight ratio
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Figure A25 SEM micrograph of PU/PS elastomer at the equivalent weight ratio
of MDI:POLYOL:BDPD = 2:1.8:0.2, 20 wt% of styrene, and 2 wt% of
MEKP/Co.

Figure A26 SEM micrograph of PU/PS elastomer at the equivalent weight ratio
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Figure A27 DMA thermogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
and 1 wt% of MEKP/Co.
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Figure A28 DMA thermogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,

and 1 wt% of MEKP/Co.
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Figure A29 DMA thermogram of PU/PS elastomer at the eqmvalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
20 wt% of styrene, and 1 wi% of MEKP/Co.
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Figure A30 DMA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,
20 wt% of styrene, and 1 wt% of MEKP/Co.
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Figure A31 DMA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
20 wt% of styrene, and 2 wt% of MEKP/Co.
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Figure A32 DMA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,
20 wt% of styrene, and 2 wt% of MEKP/Co.
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Figure A33 DSC thermogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
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Figure A34 DSC thermogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1 4:0.6,
and 1 wt% of MEKP/Co.
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Figure A35 DSC thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
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Figure A36 DSC thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,
20 wt% of styrene, and 2 wt% of MEKP/Co.
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Figure A37 TGA thermogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
and 1 wt% of MEKP/Co.
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Figure A38 TGA thennogram of PU elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE =2:1.4:0.6,
and |1 wt% of MEKP/Co.
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Figure A39 TGA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1.8:0.2,
20 wt% of styrene, and 1 wt% of MEKP/Co.
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Figure A40 TGA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,
20 wt% of styrene, and 1 wt% of MEKP/Co.
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Figure A41 TGA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:BDPD = 2:1 .8:0.2,
20 wt% of styrene, and 2 wt% of MEKP/Co.
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Figure A42 TGA thermogram of PU/PS elastomer at the equivalent weight ratio of MDI:POLYOL:TAPE = 2:1.4:0.6,
20 wt% of styrene, and 2 wt% of MEKP/Co.
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Figure A43 '"H-NMR spectrum (CDCl,) of Diglycidyl ether of bisphenol A (1)
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Figure A44 'H-NMR spectrum (CDCl,) of Diallylamine (2)
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Figure A45 'H-NMR spectrum (CDCly) of Bis-(3-N,N'-diallylamino-2-propanol)diphenylolpropane (3)
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Figure A46 "H-NMR spectrum (CDCIl,) of Ethylene diamine (4)
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Figure A47 'H-NMR spectrum (CDCly) of Allylglyciddyl ether (5)
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Figure A48 'H-NMR spectrum (CDCl,) of N,N,N',N'-teh‘akis-@—allyloxy-2-propanol)éthylenediamine (6)
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