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Novel techniques involving physical separation of oleic acid are of great importance. In this study, physical separation conditions of oleic acid were investigated using molecular distillation. Rich-in-oleic acid raw material was first turned into acid oil. Free fatty acidity (FFA) analysis showed that this acid oil contained 100% of FFAs. Molecular distillation parameters for column temperature, ambient pressure, feed rate, condenser temperature and wiper speed were set to 110-190 °C, 0.05-5 mmHg, 3 ml.min-1, 20 °C and 240 rpm respectively. Results showed that, distillate yields and split ratios could be increased with elevated temperature at constant pressure. For instance, distillate yield of 5.21% at 110 °C and 0.05 mmHg could be increased up to 88.66% at 170 °C at same vacuum level. Likewise, higher vacuum levels could also achieved to increase distillate yields at same evaporation temperature obeying P-T relation of pure compounds in any phase diagram. 18.30% of distillate yield at 150 °C-5 mmHg conditions could be increased to 88.96% when distilled at 0.05 mmHg. During distillations, oleic acid compositions did not change significantly in higher temperatures. However, in lower temperatures palmitic acid was found higher than oleic acid due to its shorter carbon chain. In all trials, oleic and palmitic acids showed a fluctuating relation keeping a sum of 85-87%. Increasing oleic acid contents and distillate yields simultaneously were defined as two objective functions in multiobjective optimization. Optimized conditions were calculated as 177.36 °C and 0.051 mmHg. Results obtained from distillations for verification of optimized parameters were found very close to yield and oleic acid content ranges calculated by optimization software.

Keywords: oleic acid, molecular distillation, multiobjective optimization, physical separation

