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Polymeric 4,4'—diphenylmethane diisocyanate (PMDI), polyether polyol, 1,4—butane
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ABSTRACT Rigid polyurethane foams (PUFs) were prepared from polymeric 4,4'—diphenyl—
methane diisocyanate (PMDI), polyether polyol, 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 size of the PUF increased from 115 to 258 nm
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 compressive strength of the PUF increased with the
content of distilled water, at the same density. Out 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 mm 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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(DSC), (SEM)

Polymeric MDI (PMDI) BASF Korea Co.

glycerine polyether
polyol

distilled water

triethylene diamine  dipropylene
glycol 33% Air Products

and Chemicals, Inc.

Osi Specialties polysiloxane ether

. Table 1
Polyether polyol 1,4—butane diol
90 24 .
PUF . PUF “ One—shot
method
brushless—type stirrer 60 3000 rpm
250 mmx 250 mm
open mold 1
. PUF , polyether polyol
100
polymeric 4,4'—

diphenylmethane diisocyanate (PMDI)

PUF 2
5% PMDI

‘ PUF X-Y X
(php), Y (php)

‘ SUR-Z
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4,4'-Diphenylmethane Diisocyanate Polyether Polyol

Talbe 1. Characteristics of the Materials Used in This Study®

materials supplier functionality  equivalent weight (g/mol) comments
44— diphenylmethane BASF Co. 29 1335 NCO content  31.5%
diisocyanate
OH value
polyether polyol KPC 30 234.7 230 mg KOH/g
1,4—butane diol .]unse|é:(:1em|cal 20 451 chain extender
distilled water Our laboratory 20 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 3. Tg'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. () PUF 10—0.5 (density = 209 kg/m?) and
(b) PUF 10—3.0(density = 44 kg/m°).
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4,4'-Diphenylmethane Diisocyanate Polyether Polyol
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Figure 6. Compressive strength of the PUF samples
treated with distilled water (PUF X-Y).
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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®).
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Figure 8. Effect of surfactant on the T, of the PUF
samples (SUR-Z).

190

1 PUF
Fox

= =% W @

p

Ty Tys Ty

Figure 9. Scanning electron micrographs of the PUF
samples containing surfactant (SUR-2). (a) SUR-O,
(b) SUR-0.33, and (c) SUR-2.00.

Polymer (Korea) V/ol. 26, No. 2, March 2002
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Figure 10. Mechanical strength of the surfactant—
containing PUF samples of the same density and
water content (SUR-2).
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