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Abstract -~ In this study, the effect of polyol structure(OH-value, functionality) on
the reactivity, mechanical property and cell morphology of polyurethane foam and the
possibility of replacing HFC-365mfc was examined by evaluating how each blowing
agent(CFC-11, HCFC-141b, HFC-365mfc) affects the reactivity, mechanical property
and cell morphology. Results of the experiment showed that as the functionality and
OH-value of polyol increased, there was an increase in the temperature profile, reaction
rate, density and compressive strength. However, as the functionality and OH-value
increased. the cell size became smaller. The use of different kinds of blowing agents
did not appear to have any significant influence on the temperature profile. reaction
rate, density and compressive strength. The foam using HFC-365mfc produced more
uniform cells compared to the foam using HCFC-141b.
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Table 1. Reference Data of Raw Materials.

R . . . Viscosity OH-value _1
Raw material Sample code |Functionality (5C. cPs) | (KOHms/g) Maker
Glycerine base polyether PUF 3-400° 3 278 400 KPC
polyol
Glycerine base polyether | pyp. 4 4o 4 1,750 400 KPC
polyol
7 -
Suerose/Glycerine base Ipyp g _5a6)) 45 3500 400 KPC
polyether polyol
Sucrose/Glycerine base e g 5500 45 4,100 400 KPC
polyether polyol
Sorbitol base polyether PUF 6-480 6 33,000 480 KPC
polyol
Sucrose base polyether PUF 8-420 g 35,000 420 KPC,
polyol :
. Goldschmidt,
Silicone copolymer B-8404 (trade name) Hopewell, VA
Dimethylcyclohexylamine PC-8(trade name) Air Porducts
Polymeric diphenylmethane M20R (trade name), BASF
diisocyanate NCO% = 31x05% )
Blowi ) CFC-11/HCFC-141b
owig agen HFC-365mfc Solvay
“PUF 3-40091A4 3& 247]8 ¢lvlshd, 4002 OH-valueE 7@t
23 & WA FFR F) WEHES WL
FHE Zaoag £ Instronite) Unive- BXE L A9 fle A2 reloh 19
rsal Testing Machine (UTM)SeriesVI 2d&  ©&2=9 Z¢, 22e] 23A7 7haz

ABFE=H 285 N#3de 9oz CFC
-11¢]) 544, HCFC-141b7} 52T =gz H
1

ol g3l ¢E= AL Yt AHe AV =
50mm(L) X 50mm(W) X 50mm(T), crosshead m-

ovement= Smm/minS & &Gk EF cell + C-365mfc7t 51.7C 2 tha Aolg RO 9\1
22 BRs7) 9sted JeolAtel 2@ JSM-520 o™, olgid whgemol Zojrk A wE&
09 2AAz+E A (Scanning Electron Micr- =l ulX& d&& A Ao

oscope ; SEM)& Alg3tyctdAd s Ze ¢4
g £& InstronAte] Universal Testing Mac- o0

hine (UTM)SeriesVI 24d& o] & 3lo] 4= 4 O PUF4-5-360
¥< a9t AlEe A71E 50m@L) X 50mm & PUFS w0
(W)X 50mn{T), crosshead movement= 5mm/ §400~
mine g &9t £33 cell +E2E BF3] A e
el JeolA?) Zd JSM-5200Q) FAhRAED fw{ © . )
7 (Scanning Electron Microscope ; SEM)& - a N A
AHgaha o, 8™
100
m. da ¥ na
’ cFCA1 HCFC-41b HFC365mec
3.1. Reactivity Blowing agent (0.026mol)
a8 13 20l = 2R (CFC- 11 HCFC-1 Fig. 1. Gel time of polyurethane foams

41b, HFC-365mfc)7} T&r-& Al 8H8 & X (gel
time)$} Bt 254 X JLEE HGENATH

with different blowing agent and
polyol.
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Fig. 2. Temperature of polyurethanae foams
with time.
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Fig. 3. Maximum temperature of polyurethane
foams with polyol.

3.2. Mechanical property
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Fig. 4. Density of polyurethane foams
with different blowing agent

and polyol.
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5. Compressive strength of polyurethane
foams with different blowing agent
and polyol.
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3.3. Morphology

a9 6ol £ cell #Fo Zbe 2x
A7} ulxE G%e veuud. 2 Z# CFC
-11°]y HFC-365mfc @ XAE A&F %%,
cell& v A H#YF BXE Holu ot H
CFC-141bE ETYF cell #XE HolL gl
t}. o]7Z & HFC-365mfceoll &4 HCFC-141
b7t E 2o d8A4o] "ojAr] HE] A
oz #urgEvH(16]

(©)

Fig. 6. Scanning Electron Microsc-opes(S
EM) of polyurethane foams bl-ow
n by :
(a) CFC-11(density=84.29kg/m’),
(b) HCFC-141b(density=84.51kg/m’),
(c) HFC-365mfc(density=85.75ke/m’)
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Scanning Electron Microsc-opes
(SEM) of polyurethane foams
with different polyol :

(a) PUF 4-400 (density=98.87kg/m’)
(b) PUF 6-480 (density=101.33kg/m’)
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