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Abstract - The physical properties of rigid polyurethane foam(PUF) synthesized
using various types of blowing agents such as water, HFC-365mfc, HFC-245fa,
HCFC-141b, CFC-11 and n-pentane were studied. The blending effect of blowing
agents were also studied. The thermal conductivity, reaction rate, and cell morphology
of the PUF with various blending ratio of blowing agents were investigated. The
PUF blown by water shows the highest compressive strength among other single
blowing agents. The thermal conductivity of PUFs blown by HFC-245fa and
HFC-365mfc are close to that of PUFs blown by CFC-11. When HFC-365mfc was
mixed with HFC-245fa(30mole%s) as coblowing agent, the mechanical property shows
the highest value among other coblowing agents. It is that the thermal conductivity
of PUFs depends on cell size of PUFs as well as thermal conductivity of blowing
agent in gaseous form.

Key words :@ rigid polyurethane foam, coblowing agents mechanical property,
thermal conductivity
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Table 2. Reference Data of Raw Materials.

Raw material Functionality (gé%ozgz) (Iggljljr?;/l; Maker
Sucrose/Glycerine base 45 5000 450 KPC
polyether polyol
Surfactant B-8404 Goldschmidt
Catalyst Dimethylcyclohexylamine (PC-8) Air products
Polymeric diphenylmethane M20R BASF
diisocyanate NCO0% = 31+0.5%
Water
n-pentane
. HFC-365mfc
Blowing agent HFC-245¢a
CFC-11 solvay
HCFC-141b

watgch 209 ol premixingd BAL F¢
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Table 3. Reactivity, conpressive strength and Tg of polyurethane foarrs(PUFS) with different Howing agents

n-pentane  water ~ HFC-245fa  HCFC-14lb  HFC-36mfc  CFC-11
Reactivity (sec) 85 25 75 105 110 100
Comprepsiye sirength 2.86 383 318 2.94 3.11 261
58 144 161 140 149 141 140
(T)
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Fig. 1. FT-IR spectra of PUFs with
different blowing agents.
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Fig. 2. Scanning Electron Microscopes of
polyurethane foams with different
blowing agents

(e) water
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3. Thermal conductivity of PUFs
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Table 3. The reactivity, mechanical strength and Tg of polyurethane foams
with co-blowing agent and its contents

water HFC-245fa HCFC-141b CFC-11 n-pentane
10%" 209° 30%” 10% 20% 30% 10% 209% 30% 10% 20% 30%  10% 20% 30%
Reactivity(sec) 45 39 95 55 61 62 60 5 62 61 64 58 63 64 63

(cream time)
Rensity, 38 36 34 40 40 41

Compressive

fusgth 248 233 235 230 269 264
"{lgnsil

&g‘?&%ﬁi} 276 328 322 278 321 355
&g) 152 155 166 142 142 143

224

284

140

37 37 37 338 38 36 38 40 40

212 213 226 219 205 210 228 239

306 277 293 308 311 268 311 314

140 145 141 145 146 140 144 146

1) BZ BXAF F LEA(HFC-365mic)9] 10mole%= A7}
2) RE UXAE F REA(HFC-365mfc)2] 20mole%3. 37}
3) Bz $XAE F LEA(HFC-365mic)9 30mole%= A7}
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Fig. 6. Thermal conductivity of PUFs
with different coblowing agents.
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