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» A practical two-step process was developed to convert WCO with a high FFA
content into FAME.

» Crude glycerol from the second step was recycled as reactant for the first step.

» An alkali catalyst was used in the esterification to lower FFA content of WCO.

» Excess glycerol separation is not needed in the esterification step.

« Significant energy and time saving have been achieved as compared to the
traditional methanol esterification with methanol.

Abstract

A novel biodiesel production process using waste cooking oil (WCO) as feedstock was
developed in this work. Free fatty acids (FFAs) from WCO were esterified by crude
glycerol catalyzed by NaOH, which lowered the content of free fatty acids of WCO. The
conversion of FFA inthe WCO (acid value: 124.9 mg KOH/g) to acylglycerols is 99.6%
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Abstract

The production of biodiesel from waste vegetable oil offers a triple-facet solution: economic,
environmental and waste management. The new process technologies developed during the last
years made it possible to produce biodiesel from recycled frying oils comparable in quality to
that of virgin vegetable oil biodiesel with an added attractive advantage of being lower in price.
Thus, biodiesel produced from recycled frying oils has the same possibilities to be utilized.
While transesterification is well-established and becoming increasingly important, there
remains considerable inefficiencies in existing transesterification processes. There is an
imperative need to improve the existing biodiesel production methods from both economic and
environmental viewpoints and to investigate alternative and innovative production processes.
This study highlights the main changes occurring in the oil during frying in order to identify the
characteristics of oil after frying and the anticipated effects of the products formed in the frving
process on biodiesel quality and attempts to review the different techniques used in the
production of biodiesel from recycled oils, stressing the advantages and limitations of each
technique and the optimization conditions for each process. The emerging technologies which
can be utilized in this field are also investigated. The quality of biodiesel produced from waste
vegetable oil in previous studies is also reviewed and the performance of engines fueled with
this biodiesel and the characteristics of the exhaust emissions resulting from it are highlighted.

The overarching goal is to stimulate further activities in the field.
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Abstract

Photo-initiated, exygen-mediated degradation of the molecules in the active layer of erganic photovoltaic, OPV, devices currently limits
advances in the development of solar cells. To address this problem systematically and at a molecular level, it is informative to quantify the
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02(a1Ag) contributes te the degradation, the first two of these processes are desired and should have appreciable impact in prolenging the
longevity of OPV devices because they do not result in a chemical change of the system.
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B Cankr-TleTepbyprordi rocyAapoTeSHHEbIA SKOHOMUHSCKMA YHUBSPOHTET 2013 1
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