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Abstract: Polyamide4 (PA4)-polyurethane (PU)-PA4 triblock copolymers were synthesized by isocynated (NCO)-ter-
minated PU prepared from 4,4'-diphenyl methane diisocyante (MDI) and polytetramethylene glycol (PTMG) as an ini-
tiator and potassium pyrrolidonate (P-py) as a catalyst for anionic ring opening polymerization of 2-pyrrolidone.
Subsequently copolymer was controlled to contain different or same molecular weight of PA4 hard block with same or
different molecular weight of PU soft block in order to investigate the effects of those differences on various properties
of triblock copolymers as a thermoplastic elastomer. As the results shown in typical properties of block copolymeric elas-
tomers, the mechanical strength and melting point (7},) of the copolymers increased with an increase in molecular weight
of PA4 block while the elongation at break increased with an increase in that of PU block.
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NCO-terminated PU-prepolymer
Figure 1. Synthesis of PU-prepolymer.
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Figure 2. Synthesis of potassium pyrrolidonate.
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Figure 3. Reaction mechanism of PA4-PU-PA4 triblock copolymer
by anionic ring opening polymerization.
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Figure 4. FTIR spectra of PA4-PU-PA4 triblock copolymer, PU,
and PA4.
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Figure 5. Identification of PA4-PU-PA4 triblock copolymer by 'H
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Figure 6. Molecular weight distribution of PU-prepolymers.

Table 1. Average Molecular Weights of PU-prepolymers by
GPC Measurement
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Table 2. Average Molecular Weights (M,) of PU, PA4 Block and PA4-PU-PA4 Triblock Copolymers (unit: g/mol)
Sample PU-prepolymer Block copolymer PA4 block® PA4 block”
PA4-PU-PA4(10) 26189 40373 10000 7022
PA4-PU-PA4(15) 26189 45617 15000 9714
PA4-PU-PA4(18) 26189 49749 18000 11650

“Theoretical mol. wt. by input monomer. “Calculated mol. wt. by 'H NMR analysis.
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Figure 7. DSC thermograms of PA4-PU-PA4 triblock copolymers
with different PA block length, PU and PA4.

Table 3. Melting Temperature (7,,) and Fusion Enthalpy (4H)
of PA4-PU-PA4 Triblock Copolymers with Different PA Block
Length, PU and PA4

Sample T (°C) AH (J/g)
PA4-PU-PA4 (10) 198.8 43.7
PA4-PU-PA4 (15) 202.9 71.8
PA4-PU-PA4 (18) 216.6 86.5

PU - -
PA4 267.6 80.5
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Figure 8. DSC thermograms of PA4-PU-PA4 triblock copolymers
with different PU block length.

Table 4. Melting Temperature (7,,) and Fusion Enthalpy (4H)
of PA4-PU-PA4 Triblock Copolymers with Different PU Block
Length

Sample T (°C) AH (J/g)
AMDI:3PTMG_PA4-PU-PA4 (15) 202.9 71.8
6MDI:5PTMG_PA4-PU-PA4 (15) 194.3 36.3
SMDI:7PTMG_PA4-PU-PA4 (15) 193.6 10.6
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Figure 9. Stress-strain curves of PA4-PU-PA4 triblock copolymers
with different PA block length, PA4-PU blend, PU and PA4.

Table 5. Initial Modulus, Tensile Strength and Strain at Break
of PA4-PU-PA4 Triblock Copolymers with Different PA Block
Length, PA4-PU Blend, PU and PA4

Initial Tensile Strain at
Sample modulus strength break
(MPa) (MPa) (%)
PA4-PU-PA4(10) 0.37 8.18 210
PA4-PU-PA4(15) 0.82 15.72 210
PA4-PU-PA4(18) 1.57 23.70 220
PA4-PU blend 1.02 3.51 1
PU 0.03 4.45 830
PA4 13.15 4421 20
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Figure 10. Stress-strain curves of PA4-PU-PA4 triblock copolymers
with different PU block length and PU.

Table 6. Initial Modulus, Tensile Strength, and Strain at Break
of PA4-PU-PA4 Triblock Copolymers with Different PU Block
Length and PU

Initial Tensile Strain at
Sample modulus strength break
(MPa) (MPa) (%)
4MDI:3PTMG
PA4-PU-PA4(15) 0.82 15.72 210
6MDI:5PTMG
PA4-PU-PA4(15) 0.54 11.53 380
8MDI:7PTMG
PA4-PU-PA4(15) 0.03 9.95 880
4MDII;3UPTMG 0.03 445 830
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