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Fig. 3 POM images of virgin PA6 a and the in situ blend containing 20 wt% NSAP b

2.1.4 DSC 4 6 3 Table 1 DSC data of the first heating run
DSC NSAP content wt% Melting temperature °C Heat flow J/g
1. NSAP 0 209.1 46.75
7 195.36 31.07
10 189.08 32.73
NSAP 6 20 173.07 28.29
NSAP 20 wt%
150°C 2.1.5 XRD 6
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Fig. 4 DSC traces of 3-circle runs for virgin PA6 and the in situ

PAG/NSAP blends . . L
Fig. 5 XRD patterns of virgin PA6 and the in situ blends
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Table 2 Mechanical properties of the PA6/NSAP in situ blends
NSAP content Flexural test Tensile test
. Strength ~ Modulus Strength  Elongation at break k)
W% MPa MPa MPa %o )
0 76.7 2066 74.9 59 NSAP
7 95.3 2197 80.7 34 Tg
10 101 2460 85.1 34
20 118 2893 93.6 30
. NSAP
¥ To 6 v
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THE STRUCTURE AND PROPERTIES OF AN in situ BLEND COMPOSED
OF POLYAMIDE 6 AND A NON-CRYSTALLIZABLE
SEMI-AROMATIC POLYAMIDE COPOLYMER

WANG Xiaochun' *  YANG Guisheng” > ZHENG Qiang'

"' Department of Polymer Science and Engineering ~ Zhejiang University ~Hangzhou 310027
% Key Laboratory of Engineering Plastics  Institute of Chemistry ~ Chinese Academy of Sciences Beijing 100080
® Shanghai Genius Advanced Materials Co. id. ~ Shanghai 201109

Abstract The molten caprolactam was polymerized by means of anionic ring-opening polymerization in the presence
of a non-crystallizable semi-aromatic polyamide copolymer NSAP in order to in situ fabricate the resultant
polyamide 6 blends with NSAP. The in situ blends exhibit remarkably improved strength and modulus compared with
those of the virgin system. The results of the characterization by using scanning electron microscope SEM  and
dynamic mechanical analyzer DMA reveal that there exist a homogeneous morphology and single glass transition for
the blends. It is suggested that the miscibility results from the interchange reaction during polymerization . The traces
of differential scanning calorimeter DSC  demonstrate that as compared with the virgin system both the melting
temperature and crystallinity for the blends decrease. Wide-angle X-ray diffraction  WAXD  analysis shows that the
crystals exist exclusively in « form for the virgin system however a drastic increase in the fraction of ¥ form
appears in the in situ blends e. g. with the addition of 20 wt% NSAP the majority of crystals is in ¥ form.
However only a slight refinement of spherulites occurs as observed by polarized optical microscope POM . 1t is
indicated that the improvement in the strength and modulus for the blends results from the reduction of molecule
mobility and the fraction of PA6 ¥ crystals as well.

Key words  Non-crystallizable polyamide Anionic polymerization in situ Blends Structure and properties
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