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ABSTRACT: High resilience PU foams were prepared with polyether type cell opener. The
influences of cell opener concentration on the kinetics, rheology, structural stability, morpholo-
gy and open cell content of the obtained foam were investigated and the role of cell opener
during cell opening was determined. And mechanical properties as a function of cell opener
concentration were studied. [t was observed that urea formation reaction was delayed due to
high hydrophilicity of cell opener. The decrease of viscosity and the increase of tan & were
confirmed with increasing cell opener concentration so that the resulted foam had low struc-
tural stability and high open cell content. The deterioration of matrix and uniform dispersion
of hydrogen-bonded urea in matrix with cell opener concentration was revealed by SEM anal-
ysis. As a result, elastic properties of the foam matrix were decreased due to high
hydrophilicity of cell opener during the preparation of high resilience polyurethane foam and
foamn with high open cell content resulted. Hardness, tensile strength, tear strength, elonga-
tion of foam were decreased with increasing cell opener concentration.
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Table 1. Features of Polyol and Cell Opener
hydroxyl value cloud point PO/EO

functionally " ¢ KOH/g) () disibution
polyether polyol 3 26 1 block
PPEQO 3 51 72 random

< 335719 Exl8Fe] 65009 M=z =gz 45
deEde] FFHAE AM-3IdleH, 7[ZAEAZ AL
¥ poly(propylene oxide-ethylene oxide)(PPEO)
FEHA e 1L 247 & At A3l
g, ol& FejlHlz &9 ENYAY e
Table 1o UehlAth 71Z48A A=Al A"
2™ (H3FA], 99%), AstZzzgdd (SKey
g, 99.9%), Al g (344318, 99.9%), 4t
AN E (583 e 4eES adE AMgsidd.
EojolaAloflo]E2 = NCOEFe] 35.5%< HA]
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ek L2 g BY g4z A8EH B ERS F
Millipore F+3AXE §¢ "ol2FE AME3IGle
o, 7haAl)l DEOA (9=3¥8&(F), 985%), &
¥ Zuj9l triethylene diamine (Dabco 33 LV, Air
Products), 42l& AHAEFAQY polysiloxane-
polyoxyalkylene copolymer (L-3002, Air Prod-
ucts) & e 2 AN Azivle) £
A8 2123 njald (Kanto Chemical Co., 99.5%),
24 =g Al (Junset Chemical Co., 99.5% )3 3¢
el 2Fo Alg® NaCl (Junsei Chemical Co.,
99.5%), o|hAloW o] E FFHHo| ALEE di-n-
butylamine (Yakuri Pure Chemicals Co., 99.0%),
o-dichlorobenzene (Kanto Chemical Co., 99.0% )<
Y IR A3

WEAH HE. 2L Eel2E o EeldHE £
, &, DEOA, Dabco 33LV, L-3002 ¥ PPEO
£ B3 7IAA ZWN7E A8l 3000 rpmo 2
2027 T3 F 258 25 CE I o7
vlg] AlRele 258 25 T2 RASAFE Eelola
Alopflol EE Ho] 3000 rpme.2 5&7F £l o)
EHAE o8 F22E ol83d 2EE 60L1CE
Z-d% 400x400x100 (mm)e] AL LFolg
FYo B3 F4& Gevh HEuE-g vgde) &
SAIHEE S8 AT F S dun LXAE
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Table 2. Formulations and Reaction Times

formulations® A0 A2 Ad A6
polyether polyol? 100 100 100 100
water® 32 3.2 3.2 32
DEOA? 1.0 10 10 10
Dabco 33 LV*® 04 04 04 04
L-3002/ 05 05 05 05
PPEO# 0 20 40 60
modified MDI (index)* 100 100 100 100
cream time (sec) 7 7 8 8
rise time (sec) 67 69 72 76

2 All formulation amounts are given as parts per hundred of
polyol, pphp. ® Ethylene oxide capped triol, MW 6500 (Korea
Polyol Co.). ¢ Deionized water. ¢ Diethanolamine (Korea Polyol
Co.). ©33% triethylene diamine in dipropylene glycol (Air Prod-
ucts). / Polysiloxane-polyoxyalkylene copolymer (Air Products).
& Cell Opener with high ethylene oxide content (Korea Polyol
Co.). * NCO=35.5%.
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Figure 1. A typical FT-IR spectrum for HR PU
foam.
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Figure 2. Decrease of unreacted NCO concentration Figure 8. Decrease of unreacted NCO concentration
in water free formulation with different PPEO concen- in an HR foam formulation with different PPEO con-
tration. centration.
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Figure 6. Storage and loss modulus development ac-
cording to the concentration of PPEOQ.
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Table 3. Modulus and tan & at Cell Opening Time

PPEO concentration " G’

(pphp) (sec) (Pa) (Pa) tan 9
0 57 68 46 0.68
2 79 4] 35 0.85
4 86 37 36 0.97
6 108 30 31 1.03

¢ t.o: Cell opening time.
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Figure 7. Structural stability of foams with different
PPEO concentration.
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Figure 10. FTC value of foams with different PPEO
concentration.
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Table 4. Mechanical Properties of Foams with
Different PPEQ Concentration

formulation A0 A2 A4 A6
core density (kg/m®) 500 505 508 501
ILD* (kg/314 cmm®)

25% deflection 228 218 193 173
ball rebound (%) 63 63 65 65
tensile strength (kg/cm? 215 183 162 155
elongation (%) 147 125 100 100
tear strength (kg/cm) 084 077 077 069
compression set (%)? 6.9 6.7 6.5 6.5

¢ Indentation load deflection. ® 70 °C, 22 hours, 50% deflection.
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