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Abstract 

Poly(butylene terephthalate) (PBT) has developed considerable importance as an 

engineering thermoplastic due to its good dimensional stability, strength, stiffness 

and toughness. However, at high processing temperature, thermal degradation of 

PBT occurs through the formation of some cyclic oligomers. Therefore, lowering of 

its processing temperature and enhancing its processing characteristics are 

required for a wide range of applications where easy mouldability is desired. In 

view of these, epoxy resin has been used as a reactive solvent for PBT in the 

present work. After the processing, in-situ curing of the epoxy is carried out so that 

the solvent becomes a part of the system and does not require to be removed. The 

blends of different compositions of PBT and epoxy (epoxy being 10-50 wt.%) were 

prepared in a Brabender Kneader at 220 °C and cured at 175 °C for 4 hours using 

a bi-functional amine curing agent. 

In the present work, the melting behaviour, crystallization behaviour, 

mechanical properties and morphology of PBT in the presence of epoxy has been 

investigated. Differential scanning calorimetry (DSC) studies showed that melting 

temperature, equilibrium melting temperature and crystallization temperature 

decreased in the PBT/epoxy uncured blends while they remained constant and the 

values are close to that of PBT. Multiple melting behaviour shown by PBT, 

isothermally crystallized at different temperatures, is affected in the presence of 

epoxy monomer and cured epoxy resin. The nature and shape of melting 

endotherms show that the presence of the epoxy resin leads to the formation of 

less stable type of crystals. The half time of crystallization and induction time 



decreased in uncured blends while these remained constant in the cured blends 

with increase in the amount of epoxy resin. The value of Avrami exponent varies 

between 1 to 2 in pure PBT as well as PBT/epoxy uncured and cured blends, 

indicating mixed type of spherulitic growth. The interaction parameter between PBT 

and epoxy monomer was found to be negative, indicating that PBT forms a 

thermodynamically stable system with epoxy. Scanning electron microscopy shows 

a morphology of PBT domains in the epoxy solvent in the uncured blends while in 

the cured blends, a morphology of dispersed cured epoxy resin in the PBT matrix 

is observed. A small increase in the tensile, flexural strength as well as modulus 

and a small decrease in the impact strength were observed in the PBT/epoxy 

cured blends with increase in the amount of epoxy resin. WAXD showed no 

change in the position of diffraction maxima and d-spacing of pure PBT in the 

presence of epoxy monomer as well as cured epoxy resin, and showed an 

increase in crystallinity in uncured blends and decrease in crystallinity in the cured 

blends with an increase in the level of epoxy. SAXS studies show an increase in 

the long period with increase in the amount of epoxy resin in the uncured blends, 

indicating that epoxy is present in the interlamellar region of the PBT phase. 

Change in the spherulitic morphology of the PBT in the presence of epoxy 

monomer and cured epoxy resin for different blend compositions at various 

crystallization temperatures was studied by polarizing microscopy (PLM) and small 

angle light scattering (SALS). These show that typical unusual type of spherulites 

in pure PBT change into the usual type of spherulites in the presence of epoxy 



monomer as well as cured epoxy resin when isothermally crystallized at 50°C and 

215°C. For uncured blends, crystallized at both these temperatures, spherulitic 

radius of PBT increased upto 30% epoxy level and then decreased. In the cured 

blends, an increase in the radius of the spherulites is observed up to the 20% 

epoxy after which there is no change, while in blends with higher epoxy levels, the 

Hv  patterns were too diffused for any analysis. The SALS observations correlate 

well with PLM observations. Pure PBT, PBT/epoxy 80/20 uncured and cured 

blends isothermally crystallized at different temperatures varying between 50°C to 

215°C showed an increase in the spherulitic radius with increase in the 

crystallization temperature levelling off at about 175°C. 

In conclusion, this study gives an insight about the use of epoxy as reactive 

solvent to enhance the processing characteristics of PBT. Furthermore, it provides 

an overall picture about the changes in crystallization behaviour, melting 

behaviour, morphology and mechanical properties of PBT in the presence of epoxy 

monomer as well as cured epoxy resin. Overall, it may be observed that epoxy 

monomer acts as a diluent and affects the crystallization behaviour to a great 

extent as compared to that of the cured epoxy resin. Spherulitic morphology is 

affected by both epoxy monomer as well as cured epoxy resin, while the effect on 

mechanical properties is marginal. A small change in the mechanical properties is 

observed in PBT/epoxy cured blends and the properties are mainly dominated by 

the PBT phase. Thus this route can be successfully used for enhancing the 

processing characteristics of PBT while retaining majority of properties of PBT. 
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