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ABSTRACT: ABA type block copolymers composed of nylon 6 (A) and poly(tetramethylene
oxide) (PTMO) (B) were synthesized by anionic polymerization of e-caprolactam (CL) using
prepolymer (e, w-diisocyanated PTMO) as chain initiator. The mechanical properties and mor-
phologies of nylon 6/PTMO block copolymer and nylon 6/plasticizer system were investigat-
ed. Maximum stress and modulus of elasticity decreased linearly with increasing PTMO and
plasticizer content. Strain at break showed little change up to 6 wt% of PTMO and plasticizer,
and increased dramatically when the PTMO content is more than 6 wt%. Low temperature
(-30 'C) impact test results showed little change, however, room temperature test showed an
increase in notched Izod impact strength with increasing PTMO and plasticizer content. SEM
observation of the room temperature impact fractured surface showed an increased fibrillar

structure with increasing PTMO content.
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Scheme 1. Synthetic route for the preparation of
prepolymer.
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Scheme 2. Synthetic route for nylon 6/PTMO block
copolymer by monomer casting method.
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Table 1. Solidification Time, Oligomeric Content,
Molecular Weight and T, of Block Copolymers
Synthesized in This Investigation

prepolymer solidification oligomeric  molecular T,

content time content weight®
W%  (min (%) (g/mo) (©)
0 5 22 250000 52
2 10 2.1 268000 48
4 10 2.5 245000 41
6 15 39 223000 37
8 20 36 198000 38
10 25 44 110000 16

% Determined by intrinsic viscosity measurement.
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Figure 1. FT-IR spectra of nylon homopolymer (a)
and block copolymer with 8 wt% PTMO content (b).
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Figure 2. Effect of PTMO and plasticizer content on
the maximum stress of nylon 6/PTMO block copoly-
mer and nylon 6/plasticizer system.
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Figure 3. Effect of PTMO and plasticizer content on
the strain at break of nylon 6/PTMO block copolymer
and nylon 6/plasticizer system.
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Figure 4. Effect of PTMO and plasticizer content on
the modulus of elasticity of nylon 6/PTMO block
copolymer and nylon 6/plasticizer system.
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Figure 5. Effect of PTMO and plasticizer content on
the notched Izod impact strength of nylon 6/PTMO
block copolymer and nylon 6/plasticizer system at
room temperature(23 C) and low temperature (-30 C)
testing condition.
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Figure 6. SEM photomicrographs of impact fractured
surfaces of nylon 6/PTMO block copolymer tested at
23 . (a) homopolymer, (b) block copolymer with
6 wt% PTMO content, and (c) block copolymer with
8 wt% PTMO content.
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Figure 7. SEM photomicrographs of impact fractured
surfaces of nylon 6/PTMO system tested at 23 C. (a)
4 wt% plasticizer content and (b) 6 wt% plasticizer con-
tent.
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