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Fig. 1. Typical blowing profile(broken line) and gelling
profile(solod line) of flexible polyurethane foam.
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Fig. 2. 25% indentation load deflection(ILD) of flexible

polyurethane foam vs. water content for various polyols
: (a) triol of molecular weight 3,200 ; (b) triol of mole-
cular weight 3,500 : (c) copolymer polyol.

DnEXos 7lE A2 ¥ 2% 19919 39

Abgsts de 28@ ¢ k. Table-ldl=
CFC-113} HCFC-123 2 HCFC-141be] 54&
oFatgrt. 13y A2 JiddE HCFCES &
e} 9jge 79 glov dARE 7H7e] CFC-

o fo

60
50—
§ (@) —0 )
S a- T
- b S
< (0)—0 T
n- —
20 I ! 1
1 2 3 4 5

Water (pbw)
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Table 1. Properties of Physical Blowing Agents for
Polyurethane Foam

Blowing Agent CFC-11 HCFC-141b HCFC-123
Molecular Formula CCLF CH;—CCLFCHCL—CF;
Molecular Weight 137.37 116.95 152.91
Boiling Point

o,

C 238 329 279
°F 749 89.7 822
Vapor Thermal 0.0571 0.0696 0.0722
Conductivity,

Btu in/hr. ft® °F
Blowing Agent Re-
placement Ratio

— Theoretical 1.0 0.85 111

— Actual 1.0 08~09 115~125
OoDP 1.0 0.08 0.016
GWP 1.0 0.092 0.019
Atmospheric 65.0 7.0 15

Lifetime (yrs.)
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Fig. 4. Dependence of radiative heat transfer K.q on
cell size and cell wall opacity.
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Table 2. Characteristics of Alternative CFC's for Rigid
Polyurethane Foam
CFC-123

Positive Aspects -
- Low Ozone Depletion Potential
- Potential Multiple Sources
- Potential for System Optimization
- Passed 90 Day Animal Exposure Test
- Nonflammable Chemical
- Better Polyol Solucility than CFC-11
Negative Aspects :
- No Long Term Toxicity Data
- K-Factor 5~10% Higher in Appliance Foams
- Higher Molecular Weight than CFC-11
Required 11 Wt. % More than CFC-11
Produces up to 10% Higher Densities
- Projected Cost > Est. Cost CFC-141b
- Dissolves ABS and HIPS
- Plasticizers of PUR and PIR Polymers
- Softer Foams
« Unknown Diffusion Rates
- May Require New Production Plant

CFC-141b

Positive Aspects :

- Low Ozone Depletion Potential

- Potential Multiple Sources

- Potential for System Optimization

- Lower Molecular Weight than CFC-11
Requires 15 Wt. % Less than CFC-11

- Projected Cost Less than CFC-123

- Could be Produced in Modified Plant

- Less Aggressive Solvent than CFC-123
Stronger Solvent than CFC-11
To ABS and HIPS

- Less Plasticization of PU than CFC-123

- Better Dimensional Stability

Negative Aspects :

« Mutagenic in Ames Test

- No Short or Long Term Toxicity Data

+ Flammability Could Present Problems

- K-Factor 5~10% Higher in Appliance Foams

- Stronger Solvent for Plastics than CFC-11

+ Produces uo to 12% Higher Densities
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