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Fig. 1 Mechanism of the ozone destruction by the chlorofluorocarbon (CFC).
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Fig. 2 Reaction of water and polymeric 4,4'-diphenylmethane diisocyanate.
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Table 1 Characteristics of the materials used in this study®

' ivalent
Materials Functionality Ijlqulv en Comments
weight (g/mol)

4,4’ - Diphenylmethane

. b 29 1335 NCO content: 31.5%
diisocyanate
Polyether polyol* 3.0 o347 OH value

olyether polyo ) .

yemer poy 239 mg KOH/g

1,4 - Butane diol® 2.0 45.1 Chain extender
Distilled water® 2.0 9.0 Chemical blowing agent
Triethylene diamine’ — - Catalyst
Polysiloxane ether® — — Surfactant

“Data from suppliers.

"Supplied from BASF Co.
“Supplied from KPC.

Supplied from Junsei Chemical Co.
“Synthesized in our laboratory.
'Supplied from Air products.
YSupplied from OSI Specialties.
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Fig. 3 Effect of distilled water on Fig. 4 Tg's of the PUF samples with
the PUF density (PUF X-Y). distilled water (PUF X-Y).
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Fig. 5 Scanning electron micrographs Fig. 6 Scanning electron micrographs
of the PUF samples: (a) PUF 10-05  of the PUF samples: (a) PUF 30-05

(density=208.5kg/m'); (b) PUF 10-3.0
(density=44.1keg/m’).
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Fig. 7 Compressive strength of the
PUF samples with dis_tilled water
(PUF X-Y).

(density=284.3kg/m’); (b) PUF 30-3.0
(density=54.1kg/m’).
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Fig. 8 Compressive strength of the
PUF samples with distilled water
at equal density (PUF X-Y).



100 2.0

@ Compressive Strength
O Flexural Strength

PSC A Tensile Strength
[o] Data

Fox equation

15 @

o 2

90 |

80 1.0 )

i

70 " 1 A | | i ] 1 05 n 1 " A 1 1

00 05 10 15 20 25 00 05 1.0 1.5 20 25
Surfactant Content (php) Surfactant Content (php)

T,(°C)
Mechanical Strength (MPa)
s> Rb,i
T3S
° )
o
a
o
o
> o

Fig. 9 Effect of surfactant on the Fig. 11 Mechanical strength of the
Ty of the PUF samples (SUR-Z). PUF samples with surfactant at equal
density and water content (SUR-Z).
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Fig. 10 Scanning electron micrographs of the PUF samples with surfactant
(SUR-Z): (a) SUR-0.00; (b) SUR-0.33; (c) SUR-2.00.

n}l_,

2Ed

—

Wood, G., The ICI Polyurethane Handbook, John Wiley & Sons (1990).
Qertel, G., Polyurethane Handbook, Hanser Publisher (1993).

Klempner, D., Frisch, K. C., Handbook of Polymeric Foams and Foam
Technology, Oxford University Press (1991).

Yu-Hallada, L. C., Reichel, C. J., J Cell Plast, 31, 190 (1995).

Baser, S. A., Khakhar, D. V., Polym Eng Sci, 34, 642 (1994).

Ravey, M., Pearce, Eli, M., J Appl Polym Sci, 63, 47 (1997).

Cecchini, C., Cancellier, V., Cellarosi, B., J Cell Plast, 31, 8 (1995).
Grimminger, J., Muha, K., J Cell Plast, 31, 48 (1995).

w

© N



10.
11.
12.

13.
14.

15.

Jung, H. C,, Ryu, S. C,, Kim, W. N,, Lee, Y.-B,, Choe, K. H,, Kim, S.-B,,
J Appl Polym Sci, 81, 486 (2001).

Niyogi, D., Kumar, R., Gandhi, K. S., AICRE ], 38, 1170 (1992).

Niyogi, D., Kumar, R., Gandhi, K. S., Polym Eng Sci, 39, 199 (1999).
Frisch, K. C., Plastic Foams, Frisch, K. C., Saunders, J. H, Eds.,
Dekker, M. (1976).

Gibson, L., J Mater Sci and Eng, A110, 1 (1989).

Goods, S. H., Neuschwanger, C. L., Henderson, C. C., Whinnery, L. L.,
Nix, W. D., J App! Polym Sci, 74, 2724 (1999).

Fox, T. G., Bull Am Phys Soc, 1, 123 (1956).



