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The rigid polyurethane foams (PUF) were prepared using polyols with 90, 110, 130, and 150 isocyanate index. The effect
of sea water on the physical properties of PUF with the increase in isocyanate (NCO) index and ageing time was investigated.
Tensile strengths and compressive strengths of the PUFs decreased up to 10% and 7% with an increase in ageing time,
respectively. Cell morphology of the PUF under sea water was turned out to be the same as that in the ambient condition.
It was observed that T, and tensile modulus of the PUF under sea water increased. The results showed an additional cross-link
reaction of non-reacted MDI and the change of NCO peak as observed from FT-IR spectrum.
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Table 1. Reference Data of Raw Materials
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Table 3. Composition of Sea Water

Raw Material Functionality OH-Value (KOH mg/g) Natural composition Amount (g)
Polyol 4~5 510 Distilled Water 1000
Surfactant B-8462 (Trade Name) (Silicone Copolymer) NaCl 23.676
Catalyst PC-8 (Trade Name) (Dimethylcyclohexyl amine) MgCl, 4.981
MDI M20R (Trade Name) NCO% = 31 + 0.5% NaxSO4 3.917
HFC-365mfc CaCl, 1.102
Blowing Agent
& ne Distilled Water Kcl 0.664
NaHCO; 0.192
Table 2. Formulation of PUF (unit : g) Total Amount 1034.532
Material A-90* A-110 A-130 A-150 o ! S o U oo
EE:‘:T-_ Algl = IA u] Zn 28 uly] &3lole
Polyol 100 100 100 100 o= Felgel del@ AMBEA, ol ), 22 9 & v
- A|z3k Fo HFC-365mfcSt MDIS Qo] 7|74 S o] g3}
Distilled Water 0.1 0.1 0.1 0.1 . ; o
3000 RPMS] £5E% 30 sec FF wHFsI3Ich wykek S 250 mm
HFC-365mfe 13 13 13 13 x 250 mm x 150 mm2] A& Brof Fof Ad ZelSelet ES A
B-8462 1.5 1.5 1.5 1.5 sk}
PC-8 0.7 0.7 0.7 0.7
MDI 112.2 137.1 162.1 187.0 2.3. ofj=0f = HsF AE
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Figure 1. Effect of isocyanate index on the tensile strength of PUF as
aging under sea water.
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Figure 2. Effect of isocyanate index on the compressive strength of
PUF as aging under sea water.
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Figure 3. Cell morphology of (a) fresh PUF and (b) aged PUF under
sea water.
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Figure 4. T, of PUF as aging under sea water.
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Figure S. IR Peak of PUF under sea water.
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Figure 6. IR Peak of PUF under sea water.
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Figure 7. IR Peak of PUF under sea water.
42 E
a7t B Eoeue Fo] 2430 viXle dTFE dotry] Si8
olaAlopo|E QIEAE WsiA7IHA B Eelg-ee & T
afolck T FeAR B2 sl 1~797 B2 & A
of whE 7IAIARl = diskE S A3 EAo] A Aade &
T ATk o gkl flal AlRE FAF A, FAF A dvl,
A9 BHAZ 1430l 29 VA2 Bdsglon, 7 A
v AnkE BAE A3t sl shold Feluagel vl BHshs v
B 94 o & QTh FEHO LTS QY HEE 2 3
AlBtel] met H2) SIS ol A9l ATER Ao

Eft k9l o] o]hAloldo]|EL] a9l ek Hore] AR
717} R I|o] E, njo]9-2lo] 3Adxo] F714Ql 7kt BAskel
7] WiEdS 1 & ASUTH17] ARk e Thake] S &
g2l SR olofA L AT M= TtuEe] SV B0 AR
UebtE] ol& =3 7 s SR Q18] #50) brittled $7] Wit
Ql Aog Almec)

2| 2

[e]
ol

A= 71t et
AP GEH .

A7 gl A 7159 A

(e}
4

s

1k}

i

Ao
ret

1. S. H. Choi, Polymer Science and Technology, 10, 621 (1999).
2. G. Oertel, Polyurethane Handbook, chap. 2, Hanser Publisher,
New York (1993).



gl ol zAlopdlol E el Wishy) A Ee-uwk Fo] =40 vAle 9% 431

G. Woods, The ICI Polyurethanes Handbook, John Wiley & Sons,
2nd ed., New York (1990).

. E. Kontou, G. Spathis, M. Niaounakism, and V. Kefalas, Collid.

Polym. Sci., 268, 636 (1990).

. H C. Jung, S. J. Kang, W. N. Kim, S. B. Kim, Y. B. Lee, and

S. H. Hong, KIGAS 2, 59 (1998).

. H. F. Mark, N. M. Bikales, C. G. Overberger, and G. Menges,

Encyclopedia of Polymer Science and Engineering, John Wiley &
Sons, 2nd Ed. vol 13 (1988).

. J. H. Saunder and K. C. Frisk, Polyurethanes; Chemistry and

Technology, Interscience Publishers, New York, vol 1 (1964).

. V. A. Vilensky and Y. S. Lipatov, Polymer, 35, 3069 (1994).
. C. Hepburn, Polyurethane Elastomers, Elsevier Science, New York

(1992).
Y. Camberlin and J. P. Pacult, J. Polym. Sci. Polym Chem. Ed.,

11.

12.

13.

14.
15.

16.

17.

o

21. 415 (1983).

K. B. Wagener, J.r. Matayabas, J. C., and S. Wanigatunga,
Macromolecules, 22, 3211 (1989).

T. O. Ahn, S. U. Jung, H. M. Jeong, and S. W. Lee, J Appl.
Polym. Sci., 51, 43 (1994).

S. S. Kim and J. N. Park, Polymer Science and Technology, 10,
614 (1999).

Y. B. Lee, S. H. Choi, and G. H. Choi., KIGAS, 9, 16 (2005).
K. Kolat, G. Neser, and C. Ozes, Composite Structures, 78, 11
(2007).

M. Rutkowska, K. Krasowska, A. Heimowska, I. Steinka, and H.
Janik, Polymer Degradation and Stability, 76, 233 (2002).

A. Lapprand, F. Boisson, F. Delolme, F. Mechin, and J. P.
Pascault, Polymer Degradation and Stability, 90, 363 (2005).

J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008



