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2. Energy
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2.1. History of energy
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2.2. Forms of energy

‘721 "eZ17Z—75>¢1"1S1eteeZ—-1ES—1<Z1e'Y'oZel'— 1’ Z>7—
"Eoele Z>Z—e'SeZ@lcZe 272—1"—7«'E®1Z—27>+¢81 "E‘'1l'e1
e™MSEZ1S—e1™ eZ —e’Sel7 —7>0¢31e'Sel’ 1S 17— Eiglite2 T
—S¢1<Z1e "1z eSceZ1e"1e’@E>'—"—8¢7158Y'eSe'"—Sel17—-7:
—Z@EZS>, ™" 75717 —7>¢10 “"E'17Z0Z1ES™MSE’'e'Zele>"—1e
Z—27>0¢10¢>"—1¢'Z1Z¢ZE*>'"EL Zeol1lS—e1-Se—7'"E1Z—7>+¢1
ZYZ>Se17el1e'7Z0Z1¢S{"—"="2001"YZ>¢S™31¢ >172iS-™eZ31e'7
"ol — 7' EL1S—e1™Ssee¢ 1 FYIEIUI—'Se1Z—7>2¢10



7KH 5ROH RI OLFURDOJDH LQ 5HQHZDEOH (QHUJ\ BURGXFWLRQ ¢
KWWS G[ GRL RUJ LQWHFKRSHQ

Figure 2.1 —Z>9¢1 @1 E " —VYZ>eZe1'—e 1210 S-21S-"72—1"e1Z—27>¢1"—1"e*Z>1¢
el —0'Sel7—75'701S5721>72827—9+¢1-72Se?>71Sel ™M e’
' 7¢1S5>71>52Se7517>1eZ00el1e'S—1¢'7Z17Z—27>2¢1"¢1S10e™ZE"’
'—e7>SEe—elc e’ ZlZ —el ' — —'e7e¢1S51S8S™Ssei1l "—7Z17]
eZeE>’' ™" 1 Palled'T SFiytike 47

2.3. Types of energy
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2.3.1. Nonrenewable sources of energy
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3. Biomass production
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3.1. Biomass sources
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3.2. Biomass types
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3.3. Algae
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3.4. Advantages of using algae as renewable energy source
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3.5. Algal biomass
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3.5.1. Selecting algae species
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3.5.2. Isolation
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3.5.3. Cultivation
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3.5.3.1.1. Photobioreactors
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3.5.3.1.2. Open ponds
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3.5.4. Requirements for cultivation

3.5.4.1. Nutrients
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3.5.4.2. CQenrichment
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4. Production of energy from algal biomass

4.1. Harvesting of algal biomass
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4.1.1. Centrifugation
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4.1.2. Flocculation
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4.1.3. Filtration
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4.2. Technologies for converting biomass into liquid fuels
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4.2.1. Thermochemical conversion
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4.2.1.2. Pyrolysis
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4.2.2. Biochemical conversion
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4.2.2.1. Anaerobic digestion
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4.2.2.2. Fermentation and hydrolysis
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4.3. Challenges and opportunities
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4.4. Current status of energy production from algal biomass in Egypt
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5. Conclusion
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