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The recent development of polymeric materials derived from renewable raw materials attracts the attention of both 

scientists and manufacturers due to the continuous rise of consumer needs for plastics and rapidly depleting oil reserves. 

Vegetable oils are potential starting materials for the preparation of polymers due to their ready availability, inherent 

biodegradability, limited toxicity, and existence of modifiable functional groups [1]. Thiol-ene addition reaction was 

selected for the synthesis of acrylated soybean oil-based polymers due to its high conversion, fast reaction rates, low 

oxygen inhibition, and good tunability of the resulting polymer networks [2]. Hexathiol derived from squalene was 

selected as a curing agent in this reaction. Squalene is a triterpenoid found in shark liver, in wheat germ, and in olive 

oil. It is produced industrially from the olive oil. Polyunsaturation of this compound make it a very attractive candidate 

to use it in the preparation of biobased polymers [3]. 

The aim of this work was the investigation of cross-linking kinetics of acrylated soybean oil (ASO) with squalene 

hexathiol (SH6) by real-time photorheometry. Photorheometry allows to monitor typical rheological properties such as 

viscosity and shear modulus while a material is irradiated with UV and/or visible light. Rheometric evaluation of 

photocuring kinetics provides a more physical complement to traditional chemical kinetics measurement techniques 

such as photo-DSC or real-time IR spectroscopy [4]. 

Two photoinitiators, 2-hydroxy-2-methylpropiophenone (HMP) and ethylphenyl (2,4,6-trimethylbenzoyl) 

phosphinate (TPOL) in different quantities were monitored in photocross-linking of acrylated soybean oil with squalene 

hexathiol by a MCR302 rheometer from Anton Paar equipped with UV/Visible spot curing system OmniCure S2000 

and the plate/plate measuring system.  
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Fig. 1. Chemical structure of monomers and photoinitiators used in this study. 

It was determined that photocross-linking of both studied systems was faster when the amount of photoinitiator 

was higher. The values of storage modulus G‘ and loss modulus G“ depended on the concentration of photoinitiator. 

The higher concentration of photoinitiator caused the higher values of modules G‘ and G“ and thus the more rigid cross-

linked polymers were obtained. The rate of photocross-linking was higher when TPOL was used as photoinitiator.  
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