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Abstract: This study describes the influence of the amount of curing agent and curing temperature on the kinetics of poly-
urethane elastomers. The urethane prepolymer series was prepared by reacting toluene diisocyanate with polytetramethylene
ether glycol at 80°C for 1 h, and 4,4’-methylene bis(2-chloroaniline) was used as the curing agent. The ratio of the amine
group of the curing agent to the isocyanate group of the urethane prepolymer was controlled from 0.85 to 1.05 at curing
temperatures ranging from 80 to 120°C. The curing rate of the urethane prepolymer was monitored by observing the change
in heat flow during the curing process using differential scanning calorimetry (DSC). As either the content of curing agent
or the curing temperature was higher, the conversion rate to the polyurethane elastomer was high. The DSC results were

compared with those obtained from using real-time FT-IR.
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Results and Discussion
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Figure 1. The exothermic curve of heat flow at 100°C and Ry =
0.95 measured by DSC.
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Figure 2. Reaction rates and conversions for the isothermal
curing reaction of urethane prepolymer and MOCA at various
reaction temperatures 80 to 120°C with amine/isocyanate ratio (a)
0.85, (b) 0.95 and (c) 1.05 measured by DSC.
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Table 1. Time (f), Conversions (a) and Rates (-fncomax) at
Maximum Reaction Rate with Various Amine-isocyanate Ratios
(Rn) and Curing Temperatures Measured by DSC

Ry Curing Temp. t o -FNCO.max
80°C 54 sec 0.082 2.00x1073
0.85 100°C 42 sec 0.092 2.97x107?
120°C 36 sec 0.111 422x1073
80°C 46 sec 0.071 2.08x107°
0.95 100°C 41 sec 0.091 3.00x1073
120°C 35 sec 0.106 4.12x1073
80°C 45 sec 0.070 2.07x1073
1.05 100°C 42 sec 0.098 3.12x1073
120°C 36 sec 0.120 4.59%x107?
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Figure 3. Comparison between the conversion data and reaction
rates for the isothermal curing reaction of urethane prepolymer
and MOCA measured by DSC at various reaction temperatures
80 to 120°C with amine/isocyanate ratio (a) 0.85, (b) 0.95 and (c)
1.05.
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Figure 4. FT-IR absorption spectra: (a) urethane prepolymer, (b)
MOCA, (c) polyurethane.
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Figure 5. Comparison between the conversion data for the
isothermal curing reaction of urethane prepolymer and MOCA
measured by DSC and FT-IR at various reaction temperatures 80
to 120°C with amine/isocyanate ratio (a) 0.85, (b) 0.95 and (c)
1.05.
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Table 2. Comparison of Conversions (a) Measured by DSC and
Real Time FT-IR for Various Amine-isocyanate Ratios (Ry) and
Curing Temperatures

Ry Curing Temp. Equipment Ao Ay
DSC 0.082 1.000
80°C
FT-IR 0.071 0.617
DSC 0.092 1.000
0.85 100°C
FT-IR 0.082 0.708
DSC 0.111 1.000
120°C
FT-IR 0.122 0.928
DSC 0.071 1.000
80°C
FT-IR 0.053 0.535
DSC 0.091 1.000
0.95 100°C
FT-IR 0.096 0.863
DSC 0.106 1.000
120°C
FT-IR 0.143 0.912
DSC 0.070 1.000
80°C
FT-IR 0.165 0.717
DSC 0.098 1.000
1.05 100°C
FT-IR 0.132 0.930
DSC 0.120 1.000
120°C
FT-IR 0.177 1.000

“Conversion at maximum reaction rate.
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