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ABSTRACT 

Linear polyamides, commonly known as Nylons, are widely used for their 

high melting temperatures, heat stability, toughness and abrasion 

resistance, allowing diverse commercial applications such as carpets, nylon 

stockings and automotive parts.  The work here has possible ramifications 

for membrane production and drug delivery systems and makes a scientific 

contribution to the area of binary polymer/diluent systems where the 

polymer is semicrystalline and the diluent crystallises at a quite different 

temperature to the polymer.  Melt blended crystalline/crystalline systems 

have, so far, not received the attention that amorphous/amorphous or 

crystalline/amorphous systems have, perhaps due to the complexity of the 

morphology that often results within such systems. 

The polyamide-4,6, polyamide-6, polyamide-6,9, and polyamide-6,12 studied 

here are representative of the range of available linear polyamides. The 

organic diluents were initially chosen as potential hydrogen bond disruptors.  

Investigative techniques concentrated on Differential Scanning Calorimetry 

and Fourier transform infrared spectroscopy.  Thermogravimetric Analysis 

was also used for the determination of diluent levels in samples. 

It was found that melt blends where the crystallisation temperature of the 

undiluted polyamide is less than that of the neat diluent lead to 

characteristic solidification during slow cooling at 2 0C/min.  Here, there is a 

linear drop off in enthalpy of crystallisation for the diluent component of the 

blend.  This reaches zero near the “eutectic” composition.  There are no 

endothermic peaks at the “eutectic” temperature for blends where polyamide 

is in excess of the eutectic composition.  

There is depression of polymer and diluent crystallisation by each other in 

direct proportion to the concentration of the other material when the 

crystallisation temperature relationships are reversed.  A wider scatter in the 

enthalpy of crystallisation of the diluent component ensues.  Prior 

crystallisation close to the polyamide crystallisation temperature is more 

probable, especially when the cooling rate is greater. 
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The range of polyamides studied shows the effects of polyamide repeat 

structure on eutectic compositions and on the maximum crystallisation and 

melting depressions for the three polyamides having relatively close melting 

temperatures. 

Choosing the diluents as probable model polyamide-polyamide hydrogen 

bond disruptors has potentially been important for a variety of applications.  

Hydrogen bond donor groups of the two diluents have been found not to 

interact with the carbonyl acceptors in the solidified polyamides.  Fourier 

transform infrared spectroscopy (FTIR) carried out with photoacoustic 

spectroscopy in the Mid Range IR on all blend samples have found no 

evidence of N-H peak shifts that differ from simple summation of the spectra.  

This point is supported by Near Infra-Red experiments on all blends using 

the DRIFT technique in sensitive hydrogen bonding overtone regions.  

Some information in the Mid Range IR band 1700 to 400 cm-1 is ambiguous 

because of the non-linear response of photoacoustic measurements.  In 

addition, very bright pink colours were observed in some samples, implying 

pi-conjugation or charge transfer processes. 

The thesis includes discussion in an appendix on the general applicability of 

Temperature Modulated Differential Scanning Calorimetry and the use of 

Lissajous figures to evaluate experimental conditions such as purge gas type 

and flow rates. 
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