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Abstract
Strontium (Sr) mercaptosuccinate (MS) functionalized poly(ε-caprolactone) (PCL) was prepared by ring opening polymeri-
zation technique in the presence of Sr-MS nanohybrid initiator and stannous octoate (SO) catalyst for 2 h at 160 °C under 
nitrogen atmosphere. FTIR, NMR, DSC, TGA, GPC, POM, TEM and AFM techniques were employed to characterize the 
Sr-MS functionalized polymer. The FTIR spectrum showed a small peak at 526 cm−1 due to the Sr–O stretching. The par-
ticle size of the Sr-MS nanohybrid functionalized PCL matrix was determined as less than 30 nm. The crystallization rate 
and crystallinity percentage were estimated from the non-isothermal exothermic curves. The crystallization temperature 
(Tc) was found to be decreased with increasing the cooling rate whereas the degradation temperature (Td) was increased 
with increasing the heating rate. Various kinetic models were applied to comprehend the degradation behaviour of Sr-MS 
functionalized PCL as well as its related kinetic parameters under non-isothermal condition. The activation energy (Ea) was 
calculated for both crystallization (138.5 kJ/mol) and degradation (187 kJ/mol) behaviours of Sr-MS functionalized PCL 
under non-isothermal condition.
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Abbreviations
FTIR  Fourier transform infrared
NMR  Nuclear magnetic resonance
DSC  Differential scanning calorimetry
TGA   Thermogravimetric analysis

TEM  Transmission electron microscopy
POM  Polarized optical microscopy
GPC  Gel permeation chromatography
AFM  Atomic force microscopy
CL  ε-caprolactone
PCL  Poly(ε-caprolactone)
SO  Stannous octoate
Tc  Crystallization temperature
Td  Degradation temperature
Sr-MS  Strontium mercaptosuccinate
ROP  Ring opening polymerization
SAED  Selected area of electron diffraction

Introduction

The biodegradable polymers have been received more 
importance across the world owing to their potential to 
reduce serious environmental problems associated with the 
disposal of conventional polymers. Poly(ε-caprolactone) 
(PCL) is one of the synthetic environmental friendly bio-
degradable polymers. PCL holds its major applications in 
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