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ROH 4+ OCN=R—NCO ————= H,N—R—NH, : 1co, 4

Water Dlisocyanate ' Dismine Carbon dloxide

+ 2(0CN—R=NCO)

Diisucyanate
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A dilsocyanstopolyures

(a) Blowing reaction

HO—R—OH + OCN—R'-NCO TR—E_C_O-RT + OCN~R" === Tn-n-c—o—nT
Polyol Diisocyanate H—N—R"
Urcthane Isocyanate Allophonate
— C—N —R'-N—-C—0~—R—0 R—l;l—fl?—Pll—R' + OCN-R" === R—N—ﬁ—h'l—k’
(I,| l'l l"l (I)I R OH O={: O H
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Polyurethane Urea Tsocyanate Biuret

(b) Gelling Reaction
Fig. 1 Two competing reaction in water blown PUF formation.
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Table 1 Characteristics of the materials used in this study®

ivalent

Materials Functionality I?‘,qulv en Comments

weight (g/mol)
44"Diphenylmethane g 1335  NCO content: 315%
diisocyanate
Polyether polyols® 3.0 ~ 60 84 ~ 193 OH value: 239 mg KOH/g
Distilled water® 2.0 90 Chemical blowing agent
Triethylene diamine® — — Gelling catalyst
Pf:ntgmithyldlethylene — — Blowing catalyst
triamine
Polysiloxane ether' — — Surfactant

*Data from suppliers.

"Supplied from BASF Co.

“Supplied from KPC. Refer to Table 2.
9Synthesized in our laboratory.

“Supplied from Air products.
'Supplied from OSI Specialties.

— 198 —



Table 2 Characteristics of the polyether polyols used in this study®

Polyether polyols Functionality Hydroxyl value  Equivalent weight (g/mol)

Polyol 3 - 290 3 290 193
. Polyol 3 - 400 3 400 140
Polyol 3 - 670 3 670 84
Polyol 4 - 400 4 400 140
Polyol 4~5 - 360 4~5 360 156
 Polyol 4~5 - 450 4~5 450 125
Polyol 4~5 - 490 4~5 490 114
Polyol 6 - 490 6 490 114
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Table 3 Effect of catalysts on kinetic rate of forming PUF

Catalyst  Water Blowing Catalyst Gelling Catalyst
Content  Content | Cream Gel  Tack Free| Cream Gel  Tack Free
(php) (php) | Time (s) Time (s) Time (s) | Time (s) Time (s) Time (s)
0.2 1.0 45 480 780 51 o225 378
0.6 1.0 25 293 400 48 158 335
1.0 1.0 24 210 250 37 108 200
1.4 1.0 17 142 195 26 72 173
1.8 1.0 14 106 153 21 55 141
0.2 35 32 359 713 49 232 302
0.6 35 22 191 372 35 120 239
1.0 35 17 159 253 26 85 210
1.4 35 15 91 170 18 72 152
1.8 35 13 62 141 16 59 130
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Fig. 2 The effect of the polyols on Fig. 3 The effect of the polyols on
the compressive strength of the the flexural strength of the PUF
PUF samples (POL F-0). samples (POL F-O).
S N
- IS °
2_——— | &

€0 L1 100 120 140 160 190 200 220 60 "0 100 120 140 160 140 200 220
Temperature (°C) Temperature (°C)

Fig. 4 The effect of the polyols on the glass transition temperature (T,) of
the PUF samples (POL F-O).
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Fig. 5 The glass transition temperature (T,) of the PUF samples with NCO
Index.
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