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of polyester polyol and nanosilica toward amorphous polyamide6/
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catalyst, 7 wt% activator, 1 wt% polyester polyol and 
3 wt% fumed silica led to the best permeability properties.
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Introduction

Good barrier properties and high water sorption are the 
advantages of amorphous polyamides compared to other 
polymers. Blends of amorphous polyamides with other 
polyamides such as PA6 have been already studied. Amor-
phous polyamide barrier resins can be utilized in both flex-
ible and rigid packaging structures and are characterized 
by very good O2, CO2 and moisture barrier properties. Fur-
thermore, change of humidity did not affect the amorphous 
polyamide gas barrier properties, dramatically [1–3]. On 
the other hand, by blending polyester and polyamide, an 
alloy was formed which had low haze and reduced gas per-
meability compared to the pure polyester [4].

Among various polyamide nanocomposites, polyam-
ide6-based silica nanocomposite has received substantial 
attention from industry and academic sectors, in recent 
years [5, 6], since it has exhibited remarkable improve-
ments in its properties compared to polyamide6 and other 
related nanocomposite [7, 8]. Rusu et al. [9] have been 
reported the preparation of PA6/silica nanocomposite using 
in situ anionic polymerization. In situ polymerization is the 
most common method used to prepare PA6/silica nano-
composites [10]. In this method, nanoparticles are first dis-
persed in a monomer and then the mixture is polymerized 
using a technology similar to bulk polymerization [11, 12]. 
It is obvious that the most important factor affecting the 
properties of composites is dispersion of nanoparticles [5]. 

Abstract Amorphous polyamide6/fumed silica nano-
composites are a new class of polyamides with improved 
barrier properties. Recently, polymer/fumed silica nano-
composites have received much attention due to the ben-
efits of strongly improved physical, mechanical and chemi-
cal properties compared to the pure polymer. In this study, 
an amorphous nanocomposite of polyamide6 was prepared 
via in situ polymerization of ε-caprolactam as a monomer, 
sodium caprolactam as a catalyst, polyester polyol as a 
comonomer, toluene diisocyanate as an activator and fumed 
silica as nanoparticles. Effects of different concentrations 
of polyester polyol and fumed silica on the formation of 
nanocomposites and their crystallization, gas permeabil-
ity and dynamic mechanical properties were investigated 
in comparison with those of the pure nylon6. Physical and 
mechanical properties of different formulations which pre-
pared via reactive melt blending were determined using 
dynamic mechanical thermal analysis, differential scanning 
calorimetry, X-ray diffraction, scanning electron micros-
copy and atomic force microscopy techniques. Barrier 
properties against oxygen and water absorption were exam-
ined, as well. Results showed that addition of 4.96 wt% 

 * Shervin Ahmadi 
Sh.ahmadi@ippi.ac.ir

Sariyeh Omidi
sariyeh@yahoo.com

Parisa Ghorbani
p_ghorbaniii@yahoo.com

Alireza Moazezi
a.moazezi@gmail.com

1 Department of Plastic, Iran Polymer and Petrochemical 
Institute, P.O.Box14965/115, Tehran, Iran

https://link.springer.com/article/10.1007/s13726-015-0377-5

http://crossmark.crossref.org/dialog/?doi=10.1007/s13726-015-0377-5&domain=pdf



