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Phase equilibria of pyrolysis oil components and distillation of pyrolysis oil containing
styrene

The first part of the thesis aims to investigate the phase equilibrium behavior of
bio-oil/polystyrene pyrolysis oil components and their mixtures for the design of
separation process. The mixtures that are challenging to measure due to complex
phase behavior or lack thermodynamic data were chosen for the measurements. In
this study, the binary system of phenol + dodecane showed azeotropic behavior. This
research also revealed the two-liquid and three-liquid phase behavior of water +
phenol + dodecane/hexadecane systems. The investigated binary system of styrene
+ toluene/alpha-methylstyrene showed ideal vapor-liquid behavior.

The second part of the thesis focuses on the purification of polystyrene pyrolysis
oil to polymerization grade styrene monomer applying batch distillation. The pyrolysis
of polystyrene was performed at VTT Technical Research Center of Finland Ltd. From
the batch distillation, styrene monomer was obtained with the purity of 99.94 wt.%.
The polymerization tests showed that this grade of styrene monomer was suitable for
further polymerization and subsequent production of synthetic latex or other
polymers. The experimental distillation and the proposed continuous distillation
model showed a possibility of scale-up of the process where styrene monomer can
be obtained with a high purity.
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