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Table 1 Evaluated Catalysts and Cross Linking Agents (Comparison of Typical Properties)
Abbreviation EDA4PO RX3 DMEA DT CL60 CL70 CL77
. )\/H\ N NN ! ! Amine-based Additive
Chemical Formula ‘;j“r o 7 SN Designed for All-H,0 Blown Spray
OHV (mgKOH/g) 770 422 629 0 554 630 473
Viscosity (mPa:S @25°C) 52,000 5) >3 2 1150 268 76
Appearance Clear liquid Clear liquid Clear liquid Clear liquid Clear liquid Clear liquid Clear liquid
Specific gravity (H,0=1 @20°C) N/A 0.96 0.89 0.83 1.0 1.03 0.98
Freezing point (°C) N/A <-20 <=20 <-20 <—-20 <-20 <-20
Flash point (‘C) N/A 91 41 75 138 119 119
H (10%aq.@20°C) N/A 11.4 10.5 11.3 11.7 11.5 11.9
*N/A : Not Available
Table2 All-H,O Blown Rigid Spray Foam 25
Formulation (System A) - H\
r WS
Components (pbw) 2 % HO\H
Aromatic Polyester Polyol 1) 50 T EDA4PO
Mannich-base Polyether Polyol  2) 50 3 TO~lL N
Flame Retardant 3) 20 2 15 e, oo
H;0 5.0 £
s A 1.75 =
Silicone Surfactant B 0.25 § 10
Trimerization Catalyst 4) 3.0 ©
Additive Varied
Polymeric-MDI 5 1452 o
1) OHV=258 (mgKOH/g)
2) OHV=314 (mgKOH/g) 0 —
3) Tris ( ,9. ~chloropropyl) phosphate (TCPP) . " " . . m -
4) Potassium 2-Ethylhexanoate, Glycol solution . Linking Agent [wt%%]
roSS—LINKIn; en
(K Content=15%) £ 7
5) NCO=31.0 (wt%), NCO Index=ca.100 i . . .
Fig.1 Effect of Additive Usage on Initial Reactivity
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Table 3 Reactivity and Foam Properties of All-H,O Blown Rigid Spray Foam

Components DT DMEA RX3 CL70 CL77
Dosage (pbw) 1.2 3.2 3.4 6.7 3.5
Reactivity
Cream Time (sec) 9.5 10.6 11.1 10.2 10.0
Gel Time (sec) 20 20 20 20 20
Rise Time (sec) 26 25 31 23 24
Foam Properties 1)
Core Density (kg/m®) 25.0 28.1 24.8 25.3 25.4
Adhesive Strength 2) (kgf/cm?) 0.2 0.4 0.6 0.8 0.9
Cell Appearance  3) 3 4 2 5 3~4
Odor from Foam  4) 1 2 4 5 5

1) Hand-Mixing : Component=10°C, Mixing=6,000rpm (3sec) , Mold=2L PE Cup
2) Temp.=0°C, Measured at 20 min. after Foaming, Specimen : SUS304 plate : 5*5(cm)

3) Fine (5) < Medium (3) < Coarse (1)

4) Subtle (5) < Moderate (3) < Offensive (1)
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Table 4 All-H;O Blown Rigid Spray Foam Formulation (System B)

Components

Amine-based Polyether Polyol

Sucrose-based Polyether Polyol

Flame Retardant
H,0

Silicone Surfactant
Metal Catalyst
Catalyst
Polymeric-MDI

(pbw)
1) 50
2) 50
3) 20
5.0
1.5
4) 0.3
varied
5) Resin/p-MDI=1/1(Vol.r)

1) OHV=500 (mgKOH/g)
2) OHV=360 (mgKOH/g)

3) Tris (3 -chloropropyl) phosphate (TCPP)
4) Lead 2-Ethylhexanoate, Mineral Spirit solution

(Pb Content=20%)

5) NCO=31.0 (wt%), NCO Index=ca.100
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Table5 Evaluated Catalysts (Comparison of Typical Properties)

Abbreviation ET DT TT RX5 RX3 DMEA
| | | Alkylated | o
Chemical Formula ANamg s AN Polyallkylene A0 N N oH \til’\/
70% in DPG ! Polyamine !
Blowing/Gelling Ratio (x1071)? 39.0 37.3 20.7 15.0 13.9 1.23
OHV (mgKOH/g) 251 0 0 384 422 629
Viscosity (mPa-S @25°C) 5 2 5 5 5 <5
Appearance Clear liquid  Clear liquid Clear liquid Clear liquid Clear liquid Clear liquid
Specific gravity (H,0=1 @20°C) 0.90 0.83 0.86 0.91 0.96 0.89
Boiling point (°C) 170 201 250-269 210 201 133-134
Flash point (‘C) 71 75 119 92 91 41
pH (10%aq.@20°C) 114 11.3 114 114 114 10.5
1) Blowing activity/Gelling activity
*N/A : Not Available
Table 6 Reactivity and Foam Properties of All-H,O Blown Rigid Spray Foam
Components ET DT TT RX5 RX3 DMEA
Dosage (pbw) 1.5 1.8 4.8 3.2 3.3 3.8
Reactivity
Cream Time (sec) 6.9 6.9 6.3 7.1 8.2 7.8
Gel Time (sec) 15 15 15 15 15 15
Rise Time (sec) 85 81 90 90 90 58
Foam Properties 1)
Core Density (kg/m®) 313 31.2 30.4 29.2 31.2 34.2
Odor from Foam 2) 1 1 5 5 3 2
1) Hand-Mixing : Component=10°C, Mixing=6,000rpm (3sec), Mold=2L PE Cup
2) Subtle (5) < Moderate (3) < Offensive (1)
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