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للعلوم  الحديثة مجلة جامعة بنغازيشروط كتابة البحث العلمي في 
 والدراسات الإنسانية

 

 كهًخ(. 051انًهخص ثبنهغخ انؼشثٛخ ٔثبنهغخ الاَغهٛضٚخ ) -1
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  .أْذاف انذساسخ 

  .انًُٓظ انؼهًٙ انًزجغ فٙ انذساسخ 

 انزٕصٛبد(. -انخبرًخ. )أْى َزبئظ انجحش  -3

 لبئًخ انًصبدس ٔانًشاعغ. -4
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Roman.نهغخ الإَغهٛضٚخ ) 

  ٔالأشكبل يذسعخ فٙ أيبكُٓب انصحٛحخ، ٔأٌ رشًم انؼُبٍٔٚ ٔانجٛبَبد الإٚضبحٛخأٌ ركٌٕ انغذأل.  
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 ٚظٓش فٙ انجحش اسى انجبحش ٔنمجخ انؼهًٙ، ٔيكبٌ ػًهخ، ٔيغبنّ. ثحٛش CDػهٗ 
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 صلاحٛخ انجحش نهُشش فٙ انًغهخ يٍ ػذيٓب.
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Abstract 

This study was performed to determine  the best way to minimize home wastes, and 

maintain a healthy environment.  Anaerobic digestion conditions were applied to a  60 

liter container of typical home waste, the main product of anaerobic digestion of 

organic waste is biofertilizer, as well as biogas which is a very important source of 

energy. A certain amount of sample was taken from the produced gas and analyzed 

using gas chromatograph, the percentage of Methane gas in the sample was %98. In 

Tobruk, finding landfills without recycling poses a challenge for the local government 

and creates a huge environmental problem. In order to overcome this problem, and 

also develop renewable energy technologies, anaerobic digestion technique is 

proposed.    

Keys words: Biogas, biofertilizer, waste, anaerobic digestion.  

 

 

 :الملخص

 

ٚزًحٕس يششٔػُب حٕل رمذٚى انحم الأيضم نهزخهص يٍ انُفبٚبد انًُضنٛخ ٔثطشٚمخ صحٛخ 

ٔأيُّ ػهٗ انجٛئخ، ٔرنك ثزحههٓب إنٗ سًبد ػضٕ٘ يُزغخ غبص حٕٛ٘، ثؼذ رحهٛم ػُٛخ يُّ ٔعذ اَّ 

، ػٍ طشٚك انزخًش انلإْائٙ، يسزخذيب خضاٍَٛ سؼخ كلا 89 ٚحزٕ٘ ػهٗ غبص انًٛضبٌ ثُسجخ %

حٛش إٌ يذُٚخ طجشق يذُٚخ نٓب أًْٛزٓب فٙ نٛجٛب، ٔٔعٕد رشاكًبد نًكجبد انمًبيخ  نزش. 01يًُٓب 

فٙ ػذح يٕالغ نهًذُٚخ، ٚشِٕ يُظش انًذُٚخ ٔنّ رأصٛش سٙء ٔغٛش صحٙ نًب فّٛ يٍ أضشاس ٔرهٕس 

بة ٔغٛشْب ٔعت إٚغبد طشٚمخ نهزخهص يٍ انُفبٚبد ثطشٚمخ أيُّ ٔنٓزِ الأسج نهجٛئخ ٔانٕٓاء.

 .ٔعؼم يذُٚزُب فٙ أثٓب صٕسح، ٔكزنك رٕفٛش طبلخ طجٛؼٛخ ٔسًبد صحٙ نٛس نّ رأصٛش ػهٗ انزشثخ
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Introduction 

Increased population, high standard of living, and rapid industrial and technical 

progress have generated a great amount of solid waste. Very often solid waste 

accumulation is a significant problem facing cities and human gatherings in terms of 

environmental pollution and disease occurrence.                                                   

      Nowadays, the majority of waste composition has been collected particularly 

in cities is food waste which is considered organic waste. The King Saud University 

illustrated that the percentage of food and paper waste in home waste is 34% and 32% 

respectively. However, the percentage of metals, plastics, glass, wood and rubber is 

approximately between 3% to 7%. Also, In North Africa, 51% of collected waste is 

food. The large percentage of food waste in cities wastes is a very good source of 

biomass to be used in Anaerobic digestion process. The best way to recycle home 

waste. This technology will produce energy and  nutrient-rich compost, and it will 

minimize waste as well.                                                                                         

       Sine Energy has become an important need for economic development of a 

country, This research was developed to convert organic waste from municipalities, 

agriculture, industries,  chicken manure, and home into energy and compost. A better 

environment and health can be provided using energy and manure from organic waste 

recycling.     

 

Materials and Methods 

The organic waste was from different kinds of sources, which include rotten 

vegetables such as potatoes, fruits, and eggs. Also, chicken manure was one of the 

major supplies of biomass, 12 Kilograms of waste were collected from Tobruk's 

landfill site. The next step was removing inorganic materials and other materials that 

cannot  be degraded, include metals and plastic bags. Then, in order to satisfiedly get 

huge amount of produced biogas, wastes were cut into small size. Figure (1) shows 

the collected organic waste from Tobruk landfill.    

                                                                                                           

 

Figure (1): The collected organic waste from Tobruk landfill 

 

        In this study, two digesters were used, they were made of plastic and metal. 

The volume of each digester was 60 L. Plastic digester was used to produce 

biofertlizer, the metal digester was used  produce biogas. Due to the pressure of the 
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gas produced during the anaerobic digestion process, the plastic digester ruptured. 

Therefore, a metal digester is recommended to avoid rupturing.  

       In the digester, all organic wastes were fully chopped and mixed with water. 

After that, a small amount of  water was added into the digester, then  the materials 

were stirred to best homogenize the slurry. Experiment was carried out at spring and 

beginning of summer season while the temperature was between 25C to 30C. 

Figure(2) shows the two digesters were used. 

 

 

Figure (2): The two plastic and metal digesters 

 

 

Results and Discussion 

 In the beginning of anaerobic digestion process, some gases, including ammonia, 

carbon monoxide, and carbon dioxide were released. Then, fermented bacteria started 

growing. Methanogenic bacteria start growing at 7 to 15 days from the start of the 

anaerobic digestion process beginning, in the twentieth day, methane gas was 

produced by the bacterial degradation of organic materials in the absence of oxygen. 

At first, the gas was slowly produced, so a home heater was added to the system in 

order to increase the production of methane. 

In addition, the end product of fermentation reaction was biofertilizer. The 

product was exposed to air and sunlight to remove moisture for dehydration process, 

this process took 50 to 60 days and compost was ready. Figure (3) shows Stages of 

compost drying. 
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Figure (3): Stages of compost drying 

 

      As a result, 12 Kilograms of waste that were collected from Tobruk's landfill 

site produced 1 cubic meters biogas and 11 Kilograms biofertilizers. 

      A sample of biogas was analyzed by Agilent Gas Chromatograph using run 

time 10 minutes. The percentage of methane was 98%, According to Agilent Gas 

Chromatograph Chromatogram [shown in figure (4)] methane appeared as two peaks 

at retention times 4.42 and 4.68 minutes respectively. 
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sample the biogas  Figure (4): Chromatogram from GC of 

 

 

 

Conclusion 

The study has been made to determine the biogas and biofertilizer production from 

Tobruk wastes. As seen 12 Kilograms of waste produced 1 cubic meters biogas and 

11 Kilograms biofertilizers. This was done by using by anaerobic digestion technique 

which is a naturally occurring process in the absence of oxygen, when bacteria 

resolves organic materials and produces biogas. In the near future, the project can be 

developed by adding electronic sensors inside tanks, so electronic sensors can control 

acidity and humidity, as well as the ratio of minerals. This will accelerate the process 

of decomposition, and make it faster.  

       Furthermore, the implementation of the idea of this project in Tobruk would solve 

the problem of a waste dump location, while producing natural fertilizer which leads 

to healthy plantation and preservation of soil. As well as providing an economical 

renewable energy source. According to statistics provided by the Public Services 

Company in Tobruk, 181 tons of waste is produced daily in the city. This amount can 

generate 15,038 cubic meters of biogas, 65 to 80% of which is methane. 
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