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Polymeric 4,4"-diphenylmethane diisocyanate (PMDI), ©12] #5719} OH #<

T ERY 0 aeln A u

F7

Agtrie] Bl Uk
kedom?z S7F319I0k 3 B9 MEAS 0|8 PUFS A
A 2 aelE YehA] otk 28y o

Z= Hil-o]zﬂ-& o} }‘ )J]\()d‘:]'

1: Z20
ST

LEAE At Eole-dwt
(CFC-11), 3}&3}k3}=A(HCFC-141b)9} E3}8H8}4=2(HFC-365mfc) 7} ©]-&% itk HCFC-141b%
254} cell 2ol thgk AstEuls) blowing Fule] FEFS ZARIICE Cell 7]
1% sk A AT AFAEE

e 7% B8, Ao AW,
FEPURS AZSich MEAZE AsrEehe
AR PUFS] 7]
o)) o] e} hasieick

Zujeko] o)A 2 pphE F71etel whel 11.9914 12.66
AsAIZE A9}

H]—_L ]94_ H]_]_]'L?Su

L:_F' 775] ]_oﬂocq quﬁ EMoﬂ olo.]
uwl HCFC-141b5 AFME3F PUFY cell T+

157
SO
=

Polyurethane foams (PUFs) were prepared from polymeric 4,4’-diphenylmethane diisocyanate (PMDI), seven polyols with
different functionalities and OH values, silicone surfactant, two catalysts, and three blowing agents. Chlorofluorocarbon
(CFC-11), hydrochlorofluorocarbon (HCFC-141b) and hydrofluorocarbon (HFC-365mfc) were used as blowing agents. The
effect of gelling and blowing catalysts on basic properties and cell structure of PUF with HCFC-141b was investigated.
The cell size of the PUF decreased with an increase in the amount of catalyst from 0 to 2 pph (parts per hundred polyol).
In the case of gelling type catalyst, the compressive strength increased from 11.9 to 12.66 kgd/em® with an increase in
the amount catalyst from O to 2 pph but the density did not change significantly. The gelling time, density, and
compressive strength of the PUF with three different blowing agents were measured. There was no detectable change in
their properties. However, the cell structure of PUF with HCFC-141b was not uniform as in the other systems.
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Table 1. The Characteristics of the Raw Materials

o
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Material (sample name) Functionality Viscosity (25°C, cPs) OH-Value (KOH mg/g) Maker
Polyester polyol (PUF 2-280) 2 6,700 280 Finetec
Polyester polyol (PUF 2-320) 2 2,500 320 Finetec
Glycerine base polyether polyol (PUF 3-290) 3 150 290 KPC
Glycerine base polyether polyol (PUF 3-400) 3 278 400 KPC
Glycerine base polyether polyol (PUF 3-670) 3 645 670 KPC
Pentaerythritol base polyether polyol (PUF 4-400) 4 1,750 400 KPC
Sucrose/Glycerine base polyether polyol (PUF 4~5-360) 4~5 3,500 360 Kumho
Sucrose/Glycerine base polyether polyol (PUF 4~5-510) 4~5 4,100 510 KPC
Surfactant Silicone copolymer (B-8404) Goldschmidt
Caaiyt wictplenadinnine dpmopylengiyenl GALV) Alr Prodets
PMDI polymeric diphenylmethane diisocyanate (M20R, NCO% = 31710.5%) BASF
Blowing agent CFC-11 / HCFC-141b / HFC-365mfc Solvay
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Table 2. Reactor Temperature (RT) of the Polyurethane Foam
after 60 sec and Glass Transition Temperature (7)

Catalyst 33LV PC-5
Content (pph) RT (C) T,(C) | RT(C) T, ()

0.0 26.3 119 26.3 119
0.5 28.6 119 36.9 119
1.0 34.1 120 41.8 119
1.5 39.3 122 48.4 121
2.0 41.6 124 52.0 122
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Figure 1. Effect of catalyst content on the gel time of the PUF.
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Figure 2. Density of the PUF as a function of catalyst content.
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Figure 3. Compressive strength of the PUF as a function of
catalyst content.
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(c)
Figure 4. SEM photos of the PUF. (a), (b), and (¢) for 33LV and (d), (e), and (f) for PC-5 (X50).
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Figure 5. Effect of blowing agents on the gel time of PUF.
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Figure 7. Effect of blowing agent on the compressive strength of
the PUF.

365mfcoll M= FHa7]o we Asirzte] Frtskal, SAs
7M1= EE)&elM = OH 7o) F71eha Agtrlzte] #ash=
HolFQt) gt Aol AL BE EE]gof tisiA dEA 9
of Zdglo] Fdst %a&ow oFzke] Afoli= QAN A3 7ol
HE7F e k5S4 5 Qlth ol Al FH-2 WA}
2 WA A Zhzhe] WA 7} Ze) &3 MDILL] W7
o QoA & zjo) S YERA] k= Ao R sfj&jst 5= Qi) w3 ws
7157t 2 E2&elA OH #kol F7Fgell uhet AsiA|gto] whex]i=
G- OH 72l T7h= wAlEo] fashes Z1E onlstRE o]
23 2] Aol Zopxdeof wheh Al -50] YA A HERE ZF ks

7k e B S g ol ol Zow Mg 4 vk

N

oﬂ, Olr
I‘U = ol oot
ey du o mu

rul

0

HE rl

J. Korean Ind. Eng. Chem., Vol. 16, No. 3, 2005



384

Figure 8. SEM photos of PUF with various blowing agents. (a) CFC-11 (density = 84.29 kg/m3), b) HCFC-141b (density = 84.51 kg/ms),

and (¢) HFC-365mfc (density = 85.75 kg/ms).
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