
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
MONA MAGHRABY 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  توثيق الالكتروني والميكروفيلمال

 
MONA MAGHRABY 

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 عظيم أن المادة التي تم توثيقها وتسجيلهانقسم بالله ال

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 

MONA MAGHRABY 



PHOTOBIOSTIMULATION OF GREEN ALGAE 

Chlorella sorokiniana USING RED LASER 

RADIATION FOR BIODIESEL PRODUCTION 

 

 
By 

 

 MARYAM ELSAYED MUHAMMED FARIED 
B.Sc. Agric. Engineering, Fac. Argic., Cairo Univ., 2014 

 

 

THESIS 
 

Submitted in Partial Fulfillment of Requirements for the Degree of 
 

 

MASTER OF SCIENCE 

 

 

 
In 

 

 

Agricultural Sciences 
(Agricultural Engineering) 

 

 

Department of Agricultural Engineering 

Faculty of Agriculture 

Cairo University 

EGYPT 

 

2020 



SUPERVISION SHEET 

 

PHOTOBIOSTIMULATION OF GREEN ALGAE 

Chlorella sorokiniana USING RED LASER 

RADIATION FOR BIODIESEL PRODUCTION 

 

 
M.Sc. Thesis 

In Agric. Sci. (Agricultural Engineering) 

 

 

By 

 

 

MARYAM ELSAYED MUHAMMED FARIED 
B.Sc. Agricultural Engineering, Fac. of. Argic., Cairo Univ., 2014 

 

 

SUPERVISION COMMITTEE 
 

 

 

Dr. MOHAMED SAMER MOHSEN FOUAD MOHAMED 
Professor of Agricultural Engineering, Fac. Agric., Cairo University 

 

 

 

Dr. RANIA SABER YOUSEF 
Assist. Prof. of Biochemistry, Fac. Agric., Cairo University 

 

 

 

 

Dr. ESSAM MOHAMED ABDELALIM ABDELSALAM 
Assist. Prof. of Laser Applications in Metrology, Photochemistry 

and Agriculture, National Institute of Laser Enhanced Science (NILES), Cairo 

University. 

 

 



 

Name of Candidate: Maryam Elsayed Muhammed Faried       Degree: M.Sc. 

Title of Thesis: Photobiostimulation of green algae Chlorella sorokiniana 

using red laser radiation for biodiesel production. 

Supervisors: Dr. Mohamed Samer Mohsen Fouad Mohamed 

                           Dr. Rania Saber Yousef  

                      Dr. Essam Mohamed Abdelalim Abdelsalam  

                        

Department: Agricultural Engineering                   Approval: 14 / 9/ 2020 

ABSTRACT 

At present, energy dependence on petrol fuels has been identified as a future 

challenge owing to the expected depletion of fossil fuel reserves and fast increasing 

consumption over recent years and thus could be said the increasing need for 

sustainable energy calls for the development of renewable and cost-effective 

alternative energy sources to reduce the use of fossil fuels. The ability of microalgae 

to produce high amount of lipid with fast growth rate made it superior biodiesel 

producers. Daily and diurnal cyclic changes in weather conditions, dramatic 

fluctuations of light intensity, limited capabilities of harvesting light and self-shading 

of microalgae are the most important problems. The objective of this study was to 

increase biodiesel production from green microalgal Chlorella sorokiniana biomass 

using Gas laser, (Red He-Ne laser 632.8 nm). The present study investigated the effect 

of monochromatic Light Emitting Diodes (LEDs) and He-Ne laser on the growth of 

the green microalgae Chlorella sorokiniana. The irradiation of microalgal cell with 

laser source was hypothesized to enhance the accumulated of lipid, which increases 

the biodiesel production. The photobiostimulating effects of laser irradiation on 

biodiesel was investigated by irradiating the microalgal biomass two hours with 632.8 

nm He-Ne red laser source compared with two hours white light as a control. The 

results showed that under He-Ne red laser irradiation the oil content was three times 

the white light as a control which yielded 1.2 g Oil L-1 Microalgae, 0.4 g Oil L-1 

Microalgae. Also, the results showed that under He-Ne red laser irradiation the yield 

of biodiesel was three times the white light as a control which yielded 0.06 g Biodiesel 

L-1 Microalgae, 0.02 g Biodiesel L-1 Microalgae respectively. Both of He-Ne red laser 

and blue LED were the best in terms of increasing the total lipid and yield of biodiesel 

which yielded 1.2 g Oil L-1 Microalgae, 0.6 g Oil L-1 Microalgae respectively and 0.06 

g Biodiesel L-1 Microalgae, 0.04 g Biodiesel L-1 Microalgae respectively. The total 

lipid and yield of biodiesel from microalgae significantly increased under He-Ne red 

laser, blue LED, green LED, white light and red LED respectively. 

Keywords: Microalgae, Biodiesel, Laser, Light Emitting Diodes, Irradiation, 

Photobiostimulation, Renewable energy. 
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