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2 °F: Polymeric 4,4'—diphenylmethane diisocyanate (PMDI), polyether polyol, 1,4—butane
diol, silicone surfactant$} LZAZ B AL A4 Ze9dd & (PUR) S #2310k PUFS
T T 0 php (parts per hundred polyol by weight) @] ¥-&t}o]& ool tfsle] E2] ofo] 0.5~3.0
php® Z7idte} wWat 173.7~41.7 kg/m 2 228k PURY 4 =7 10 phpd Reciolg
ool thste] 59 ko] 0.5~3.0 phpE F71el wh} 115~258 um= $71sk8ith PUFS 4574k
27 d3, 9 U959 PUFC tidle] &3 Te Ho ool F7igel wel F7sisich AlbEgdAzt
PUFY 84l vlxle gl #g d7tolA, PUFY] A 227171 AldEd 4] 3715o] 0~0.33 phpZ
Z71eel me) 360~146 umZ 7231910 0.3 php o)ike) AAEgA Frleke] daidy: o
ol A z7) Wart TR ks

ABSTRACT : Rigid polyurethane foams (PUFs) were prepared from polymeric 4,4'—diphenyl—
methane diisocyanate (PMDI), polyether polyql, 1,4—butane diol, silicone surfactant, and
distilled water. The density of the PUF was decreased from 173.7 to 41.7 kg/m’ with an
increase in distilled water from 0.5 to 3.0 php (parts per hundred polyol by weight),
respectively, at the O php butane diol. The cell s|ze of the PUF increased from 115 to 258 pm
with an increase in the amount of distilled water from 0.5 to 3.0 php, respectively, at the 10
php butane diol. It was found that the compreskive strength of the PUF increased with the
content of distilled water, at the same density. OQut of the study for the surfactant effect on
the properties of the PUF, it was observed that the cell size of the PUF decreased from 360
to 146 um with an increase in the amount of the surfactant from O to 0.33 php, respectively,
but the cell size did not change significantly when the amount of the surfactant exceeded 0.33
php.

Keywords : rigid polyurethane foam, glass transition temperature, morphology.
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Figure 1. Mechanism of the ozone destruction by
the chlorofluorocarbon (CFC).
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Talbe 1. Characteristics of the Materials Used in This Study?

materials supplier functionality  equivalent weight (g/mol) comments
4,4~ diphenylmethane BASF Co. 29 1335 NCO content : 31.5%
diisocyanate
OH value :
polyether polyol KPC 8.0 234.7 239 mg KOH/g
1,4-butane diol Junsei CC:em]cal p.0 45.1 chain extender
distilled water Our laboratory 2.0 9.0 chemical blowing agent
triethylene diamine Air Products and  Chemicals, Inc. - - catalyst
polysiloxane ether OSI Specialties - - surfactant
“data from the suppliers.
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Figure 2. Effect of distilled water on the PUF
density (PUF X-Y),
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Figure 3. 7.'s of the PUF samples treated with

various amounts of distilled water (PUF X-Y).
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Figure 4. Scanning electron micrographs of the PUF
samples. (a) PUF 10—-0.5 (density = 209 kg/m® and
(b) PUF 10—3.0(density = 44 kg/m”).
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Figure 5. Scanning electron micrographs of the PUF
samples. (a) PUF 30~0.5 (density = 284 kg/m®) and
(b) PUF 30—3.0(density = 54 kg/m?).

umZ F7FAth Figure 49 58 vlwe) 3 £9
¥ FYUstL FEriol & ofo] ME OE AL
(Figure 4 (@)% 5 (a)) PUFY A& 37%= A9 &
£ ¢ & Stk webA PUFY A A7)F el
Hrtgele JFg WA 4&E o 5 itk

. Figure 62 £9] oo w}2 PUF A|H2)
HeRdch Figure 694} o] Fgirio]
%% 0 phpZ TAHANAE W B9 o] 05~
0 phpE F7Hell wel PUF A8 (PUF 0-Y) 9
4 5E 0.79~0.20 MPa®2 Z4skch ®=3 &
%S5 1.0 phpE THAAE o Reicfo]&2) ool
~40 phpE F7}ee| wet PUF Al (PUF X-—
09 4EA}EE= 055~2.16 MPaz Z71sch
k=]

o z&

Lo v o
o M
F oM
o

= O {o 2 W

&= = 7IAH &
B EEARlY] #AE AR mdE 5

C]- 1.2,12—-14

30 ox

EaH A26d A2% 2002¢ 39

PUF 0-Y
PUF 10-Y
PUF 20-Y
PUF 30-Y
PUF 40-Y

L
O
v
v
]

Compressive strength (MPa)
~
T

Water content (php)

Figure 6. Compressive strength of the PUF samples
treated with distilled water (PUF X-Y).
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Figure 7. Compressive strength of the water—
treated PUF samples of the same density (PUF X-Y).
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