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Abstract:

The present study aims to produce bioethanol from different organic
material wastes such as fruit¢ vegetable« and date wastes as possible raw
materials via biochemical fermentation. Bioethanol can be produced from
biomass waste and pollution can be reduced via the fermentation process.
Therefore« bioethanol production must be raised using cheaper and eco-
friendly raw materials. In our study¢ different biomass wastes were
employed as raw materials for the production of bioethanol by using S.
cerevisiae¢ and the results obtained were compared. It is worth mentioning
that the waste feedstocks were subjected to thermal and mechanical
pretreatment processes before the fermentation process. Conversion of
biomass waste to bioethanol through fermentation was performed using
cost-effective dry yeast such as S. cerevisiae. Its cell was identified via ITS

sequencing method.

Moreover« the purpose of this research is to determine bioethanol
percentage from agricultural wastes that produced through optimization of
the bioconversion process. Besides« the various fermented solutions were
evaluated and analyzed via different parameters¢< which include reducing
sugar content« pH value« fermentation period« alcoholic concentration¢ and
yield that measured during the fermentation reactions at 32 °C. It was
observed that the sugar content of the raw materials used was reduced
during the fermentation process¢ whereas the pH values ranged from 4.5-
5.7. The fermentation of different organic wastes was incubated for 5-9
days at 32 C° to produce bioethanol then purified by distillation and
activated 3A° molecular sieve. Bioethanol produced was analyzed by FTIR
and H! NMR technique to confirm the quality and purity of alcohol. It was
noted that date wastes recorded the highest yield of ethanol compared with

other types of organic wastes. The data obtained revealed that the



maximum amount of bioethanol was recorded using Zahdi date waste for
fermentation with the obtained bioethanol content of 14.0 %. Regarding to
decaying fruits¢ over- ripened grapes yielded the highest amount of
bioethanol at 10.9% compared to other fruit materials. While the ethanol
concentration obtained from Beetroot waste was about 7.8 % that
considered as the best vegetable source for alcoholic fermentation.
Moreover¢ the bio-ethanol obtained was blended with pure gasoline to
produce gasoline-bioethanol blended fuels with different ratios of 0%« 3%«
5%¢ 7% 9%« 11% <13 %, and 15%. The properties of the alternative fuels
were experimentally evaluated using the American Society for Testing and
Materials (ASTM) standard methods¢ including Ried Vapor Pressure
(RVP)« density¢« and Research Octane Number (RON). Single-cylinder¢
four-stroke« and spark ignition engine was employed to analyze and study
the impact of ethanol/gasoline blend on the performance of the fuel.
Overall¢ the results showed that the RON of gasoline was enhanced
remarkably with the increase in ethanol ratio. The present work exhibits a
promising approach for bioethanol production on a large scale from
inexpensive organic wastes and yeast. It would be suggested that
agricultural products wastes that contain high fermentable sugar should not
be discarded into the environment¢ but should be converted to useful fuel

like bioethanol that can serve as an alternative friendly environment fuel.
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