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ABSTRACT

Agricultural residues, the weak skin of jelly seeds of the Palmyra Palm mixed
with orange peels that were used as raw materials for renewable energy production, were
evaluated in this research. Optimum conditions for ethanol production were investigated in 3
steps. Weight ratios of 5:1 to 5:4 of material mixture (seed weak skin to orange peels) were
studied in the first pretreatment step. The second hydrolysis step was divided into 2 methods.
These were thermal-physic hydrolysis (boiling) that studied important factors were 20 — 40 ml of
added water amount, 75 — 90 C of boiling temperatures and 15 — 60 min of boiling time, and
biological hydrolysis that significant factors were 1 — 10 days of decay time with 80 — 90
Y%relative humidity. The third step was fermentation that was compared with between using Loog
Pang Kao-Mhark and using Baker’s yeast. The studied parameters for fermentation were 1 — 10

%wt of Loog Pang or Baker’s yeast for 1 — 10 days with an initial pH of about 5 at an ambient

temperature.

It was found that the 5:3 of ratio of raw mixture was enough for the ethanol
production and would be employed for next steps. The optimum conditions could be operated by
3 different options. Firstly, the crushed raw mixture was hydrolyzed by boiling at 80_C for 45
min that could get 6.01 g/L reducing sugar (glucose) content in the hydrolyzed products, and then
the hydrolyzed products were fermented by using 3 %wt Loog Pang with an initial pH of 5 at an
ambient temperature for 9 days that could provide 4.15 %v ethanol product. Secondly, the
hydrolysis was the same as the first option and then the fermentation was carried out by using 5

%wt baker’s yeast with an initial pH of 5 at an ambient temperature for 9 days that could provide

&)



5.57 %v ethanol product. Finally, the biological hydrolysis was done at 80 — 90 %relative
humidity for 4 days that it could be obtained 6.85 g/L glucose content, after that the fermentation
was carried out by using 4 %wt baker’s yeast with an initial pH of 5 at an ambient temperature for
3 days that could reach 9.05 %v ethanol product. In addition, the 3 options were scaled up for
fermentation in 2.5 L bio-reactor. They could increase the ethanol contents to 4.32, 5.78 and 9.50,
respectively. The third option could give the highest ethanol content in the products that would be
investigated for ethanol purification by using a rotary vacuum evaporator. Operating conditions
were studied at 65 — 75_C for 5 — 15 min. The optimum purification was 70_C for 5 min and 550
mmHg that provided 85 %v ethanol content and could reach 97 %v ethanol product for 3 times of

evaporation repeatedly.
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Mucor spp. Endomycopsis spp.
Aspergillus spp.
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Aa o ~ a = a A JAq Y a A A = ] 1
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Y 9
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20 wun'ldfSinaenueadesas 8.8 uag Saccharomyces cerevisiae GaNANUANNTANUAD

ANUdUTUYBIEMIUOA (Ethanol tolerance) ganeiosas 9-10 Tae5uas
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< A A ] . . = J
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14 =\ = =\
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2.42.1 MIFUATIZHNUAT

I a as = d v a =3

Aumswdaeniueainefiau (Ethylene) Suilueywusastllnsiaey lag
1¥nszurumsuanat ladnlamssu (Catalytic Hydration) ton1uead ldazidonii ton1uea

y y

#A312H (Synthetic Ethanol) LAAIAIANAT 1

H,PO

3

CH,=CH, + H,0 —————— CH,CH,OH (Ethanol) (aus 1)
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UEANAIANATT 2

yeast

n CH,,0, 2n C,H,OH + 2n CO, (a3 2)

Y
(HI19) (IPNMUDQ)
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Glucose Ethanol
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1) M3 14n5A (Acid Hydrolysis)
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