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UV-curing allows fast, almost instant, transformation of liquid resin into solid material. Thus it is commonly used 

for curing of thin polymer films in application such as fast drying of varnishes, paints, printing inks and adhesives, as 

well as in the stereolithographic process.[1] 

Bio-based polymeric materials have emerged as an environmentally friendly alternative to petrochemical ones due 

to their sustainability, lower carbon footprint and often lower cost. Epoxidized soybean oil acrylate (ESOA) resin is an 

attractive alternative to petroleum-based resins, because it is inexpensive, possess good mechanical and chemical 

properties, and is derived from renewable resources. ESOA can be cured through its reactive acrylate  groups using any 

appropriate free radical polymerization initiators, including ultraviolet initiators, electron beam curing, high-energy 

radiation, etc. [2] 

Terpenes and terpenoids, synthesized by plants and fungi, constitute a valuable and cheap biomass resource and 

are easily accessible in large scale from various essential oils or as byproducts from diverse industrial processes.[3,4] 

Myrcene is an oily liquid extracted from the essential oils of many plants. In industry it is mainly obtained from the 

pyrolysis of β-pinene [5], which is produced from the distillation of pine tree oil and is already used in many industrial 

processes. The chemical structure of myrcene contains three highly reactive double bonds, including one conjugated 

double bond and a single one which act as reactive sites in the applications. [6] 

UV-curing of monomer mixtures consisting of ESOA, myrcene and aromatic comonomers, divinylbenzene or 

vanillin dimethacrylate, in different ratios was carried out using photoinitiator 2,2-dimethoxy-2-phenylacetophenone. 

The influence of the amount of aromatic comonomer to the reaction kinetics, mechanical and thermal properties of the 

resulted cross-linked polymers was investigated.  

Chemical structure of the cross-linked polymers was confirmed by IR spectroscopy. The insoluble fraction of the 

photocross-linked polymers was determined by Soxhlet extraction. Mechanical testing of the cross-linked polymer 

specimens was performed by compression test on a BDO-FB0.5TH (Zwick/Roell) testing machine and by three-point 

bending test with TA Instruments RSA-G2 Solids Analyzer. Thermogravimetrical analysis was conducted on a Perkin 

Elmer TGA 4000 instrument. Differential scanning calorimetry analysis was performed on TA Universal DSC Q2000 

V24.10 Build 122 instrument. 

It was determined that the rate of photocross-linking, mechanical and thermal properties of the photocross-linked 

polymers strongly depended on aromatic comonomer structure and their amount in reaction mixture. Polymers with bio-

based vanillin dimethacrylate showed better mechanical properties, higher amount of insoluble fraction and higher glass 

transition temperatures than those of polymers with synthetic divinylbenzene. The better mechanical and thermal 

properties of polymers were obtained when higher amounts of vanillin dimethacrylate were used. 
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