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Abstract : The physical characteristics of polyurethane were examined by SEM, FT-IR
tensile strength and mole % [NCO/OH]. Growing concerns in the environment-friendly
architecture and public works have led to the development of solvent-free formulations
that can be cured and foamed in air. Compared with general packing materials, this resin
is much stronger in intensity and much longer in durability. Polyurethane foam resins were
mainly composed of polyol, MDI, silicone surfactant, fillers, catalyst and blowing agent.
The rigid foam of polyurethane in mechanical characteristics were due to chain extender
and the increase of mole % [NCO/OH]. The change in the microstructure of polyurethane
should be taken into account when considering the process of construction and durability

through the polyurethane polymer resin in lots of industries.
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Fig. 1. Polyurethane experimental apparatus.
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(a) Prepolymer+SiO2+MDI,

(b) Polyols+SiOz+MDI+Chain Extension.
Fig. 2. FT-IR spectra of polyols.
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Fig. 3. FT-IR spectra of model compounds
for analyzing PU emulsion.
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Table 1. Formulation of Rigid Polyurethane with Chain Extender

Materials (Unit g) Sample 1 Sample 2 Sample 3 Sample 4
Prepolymer 100 100 100 100
Water 25 2.5 2.5 2.5
Silicone Surfactant 2.0 2.0 2.0 2.0
Glycerol 0 05 10.0 20.0
TEDA 0 0.5 10.2 20.0
MDI 115 115 115 115
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Fig. 6. Effect of glycerol contents on reaction
time.

Table 2. Mechanical Characteristics of PU

with Different Mole % of Chain
Extender
Mechanical Tensile St @
haracteristics nsle Streng
S| Viscosity(gp) (kat/ox) mole % NCQ/OH
Sarrple No
Sampe 1 125 22 95
Sample 2 143 34 101.4
Samge 3 18.2 47 103.7
Sampe 4 226 53 1125
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Fig. 7. Viscosity of PU emulsion with
different mole % of NCO/OH.
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