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Migration of new bio-based additives from rigid and plasticized PVC stabilized with epoxidized 
sunflower oil in the soil
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Plasticizers, primarily phthalates, are added to the originally rigid PVC polymer in order to make flexible products. 
Stabilizers are indispensable to provide the necessary stability of the PVC polymer against heat, light and weathering. 

Applicable stabilizers are heavy metals and organotin compounds as well as organic co-stabilizers, depending on the desired 
product properties. The significant increase of the use of PVC induces an increase in the use of plasticizers (phthalates) and 
thus generates the pollution of air, soil and water. In a previous work, commercial sunflower oil was epoxidized and the effects 
of ESO on the thermal degradation and stabilization of PVC in the presence of metal carboxylates were investigated. Vegetable 
oils are renewable raw materials. Their conversion to useful intermediates for polymeric materials is significant because of 
their low cost, ready availability, and possible biodegradability. The use of environmentally benign additives is another way 
to avoid the health and environmental issues. For that purpose, alternative plasticizer (DINA) and heat stabilizers (ESO) are 
used. The artificial aging of the PVC samples was investigated under uncontrolled temperature in the laboratory for 4 months. 
The modifications of the structure of the polymer were followed by Fourier transform infrared spectroscopy (FTIR). The 
morphological changes were followed by scanning electron microscopy (SEM). Furthermore, the evolution of the bacterial 
growth, variation of pH and variation of mass were considered.
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Some nanograined ferrites and perovskites for catalytic combustion of acetone at low temperature
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Two types of nanograined oxide compounds, CuFe2O4, MgFe2O4, Ni0.5Co0.5Fe2O4, with spinel-type structure, and SrMnO3, 
FeMnO3, La0.6Pb0.2Ca0.2MnO3 with perovskite-type structure, were prepared by sol-gel self-combustion method and tested 

for the catalytic combustion of dilute acetone in air. Their structure and surface properties were investigated by X-ray diffrac-
tion (XRD), scanning electron microscopy (SEM), BET surface area measurements and energy-dispersive X-ray spectroscopy 
(EDX). We chose acetone as a VOC model because, among all VOCs, it is a common organic solvent extensively used in the 
manufacture of plastics, fibers, drugs and other chemicals. The catalytic activity studies revealed that between these two types 
of catalysts, the perovskite catalysts exhibited the best activity in the catalytic combustion of acetone. The acetone conversion 
degree over perovskite catalysts can exceed 95% at 300°C, while over ferrospinel catalysts it is of about 70%. Our experimental 
results indicate that the SrMnO3 and La0.6Pb0.2Ca0.2MnO3 perovskites are the preferred catalysts in the catalytic combustion of 
acetone at low temperatures. The time stability of La0.6Pb0.2Ca0.2MnO3 catalyst for acetone combustion was also investigated and 
no deactivation was observed for 36 h at 250°C.
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