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Abstract:

The current study aims to produce high-purity bioethanol from
lignocellulosic biomass wastes including office paper and cardboard
wastes as raw materials through alcoholic fermentation processes using
different types of yeast strains. The production of bioethanol from
lignocellulosic biomass wastes is one of the necessary recycling
processes to mitigate the accumulation of environmentally harmful
wastes and convert them into products of economic value that are
environmentally friendly, especially when bioethanol is used as an
additive to gasoline fuel and improve its efficiency. The study included
the use of biomass such as office paper and cardboard wastes as raw
materials to produce bioethanol using a dry yeast (S. cerevisiae) and
genetically modified yeast (Turbo yeast) through the fermentation process
in addition to finding the optimal conditions and comparing the obtained
results. Regarding the fermentation processes of paper and cardboard
waste samples, a number of fermentation variables were studied and
linked to the percentages of bioethanol obtained during the fermentation
process, including reducing sugar content, pH value, fermentation period,
and temperature. The fermentation reactions were carried out at 32°C for
3 days at a pH between 4-5. It was observed that the sugar content in the
solutions of the acid-pretreated waste extracts decreased significantly
during the fermentation process. The produced ethanol was then purified
using conventional and fractional distillation techniques to increase the
ethanol concentration to above 90% for all samples. This was followed by
the use of drying agents such as activated molecular sieves to obtain pure
ethanol with a concentration of 99%, where the purity of the ethanol was
confirmed using a hydrometer. Moreover, the purity and chemical
composition of the produced bioethanol were confirmed using FTIR and

'H, C” NMR spectroscopy. The experimental results showed a
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significant effect of acid pretreatment conditions on the bioethanol
content of each sample. The results obtained practically displayed a
crucial effect of the pre-acid treatment conditions on the bioethanol
obtained ratios of each sample. The results exhibited that the paper waste
treated with acid at a concentration of (5%) and at a ratio of (10:1) (acid
mL: paper gm) in sample 1 recorded the highest yield of ethanol
produced by fermentation using yeast (S. cerevisiae) with a yield of
28.3% compared to the other paper samples, which were treated with acid
at other ratios at the same fermentation conditions such as ratios (15:1)
and (20:1) at an acid concentration of (5%) and (10%). Regarding the
acid-pretreated cardboard waste at concentrations of (5%) and (10%) at
ratios of (1:10), (1:15), and (1:20), sample 9 gave the highest amount of
bioethanol obtained during the fermentation process using dry yeast (S.
cerevisiae) with a yield of 24.8% compared to the other acid-treated
cardboard samples. Based on these results, these samples were selected
and the same acid pretreatment and fermentation conditions that
performed using (Turbo yeast) yeast to study its effectiveness towards
office paper and cardboard waste. It was found that the ethanol
percentages obtained for both paper and cardboard were lower compared
to using traditional yeast, which were 23% and 22.8%, respectively. After
the production and purification of ethanol, the produced bioethanol was
blended with traditional gasoline to produce gasoline-alcohol blends at
different ratios of 0%, 5%, 10%, and 15%. The characteristics of base
gasoline and gasoline-alcohol blends were evaluated using the American
Standard Methods for Testing and Materials (ASTM) including Raid
vapor pressure (RVP), density, Research Octane Number (RON), water
content, and oxygen content. The results revealed that the RON value of
gasoline blends was enhanced remarkably with the increase in ethanol

ratio, reaching 92, an increase of 9 points when ethanol was added at 15%
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(E15) without any change in engine design. This study shows a promising
approach for producing bioethanol on a larger scale from low-cost paper
waste using inexpensive yeast. This technology can be used on an
industrial scale to convert environmentally harmful waste into an

economically beneficial and environmentally friendly alternative fuel.
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