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Abstract: Polyamide 12 (PA12) oligomers (0PA1) were prepared by dispersion polymerization of m-amino carboxylic
acid and dibasic acid in a dispersion medium, thermally stable hydrocarbon liquid paraffin, YK-D130 (a step poly-
merization). The molecular weight and various properties of other oligomeric PAs (0PA2) obtained by bulk poly-
merization without the medium were compared with those of oPA 1s. The oPA Is showed lighter white color and narrower
molecular weight distribution than oPA2s at the same molecular weight. Moreover elastomeric poly(ether-block-amide)
(PEBA)s were synthesized with oPA1 and oPA?2 as hard segments and poly(tetramethylene glycol) (PTMG) as a soft seg-
ment. The molecular weight distribution, and mechanical property of the PEBA originated from the both oligomeric PAs
were characterized.
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Figure 1. Reaction scheme of step polymerization for oPA1 and
oPA2.
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Figure 2. Reaction scheme of step polymerization for PEBA.
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Figure 3. Reaction flow of PA12 oligomers and PEBAs.
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Figure 4. FTIR spectra of (a) oPA1 and oPA2; (b) poly(ether-b-
oPA1) and poly(ether-5-oPA2).
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Table 1. Theoretical and Analysed Average Molecular

Weights of oPA1 and oPA2
Sample oflvllgl-EXDri/iXA (Z‘HQ’ESB (ﬁ‘liﬁf) PDI
oPA1-#1 5N 1132.8 1337.1 22
oPA2-#1 51 1132.8 1367.2 24
oPA1-#2 10/1 1922.1 2190.2 2.2
oPA2-#2 10/1 1922.1 2202.3 24
oPA1-#3 15/1 2908.8 3148.2 23
oPA2-#3 15/1 2908.8 32733 2.5

“Theoretical molecular weight. Obtained by titration. “Determined by

GPC with PMMA standards.
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Figure 5. GPC chromatograms of oPA1 and oPA2.
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Figure 6. DSC thermagrams of oPA1l and oPA2.
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Figure 7. Relationship between melting temperature and molecular
weight on PA12 oligomer.
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Figure 8. DSC thermograms of PEBAs originated from oPA1 and
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Figure 9. Color images of oPAl and oPA2 after polymerization.

Table 2. Colorimetric Data Obtained from oPAl1 and oPA2
after Polymerization

oPAl D @ ©)
L* 79.48 79.27 78.17
a* -0.68 -0.92 -2.19
b* 3.38 331 3.39
W 74.48 74.25 72.89
oPA2 @ @ ®
L* 67.34 67.28 66.88
a* -1.24 -1.77 -1.40
b* 2.27 241 2.24
Y 60.83 60.75 60.33
L*,a*b*: brightness, chroma, hue.
W: White index.
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Figure 10. Stress-Strain curves of poly(oPAl-b-ether)s; (dotted
lines) and poly(oPA2-b-ether)s; (solid lines).

Table 3. Initial Modulus, Tensile Strength and Strain at
Break of PEBAs

Initial Tensile Strain at
Sample modulus strength break M

(MPa) (MPa) (%)
oPA1-#1-b-ether 0.56 18.0 702 49425
OPA2-#1-b-ether 0.52 16.4 652 54790
oPA1-#2-b-ether 0.90 20.0 478 42115
OPA2-#2-b-ether 0.78 18.0 465 31124
oPA1-#3-b-ether 1.23 30.1 488 42115
OPA2-#3-b-ether 1.21 24.8 448 38399

“Determined by GPC calibrated with PMMA standards.
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