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Abstract 

The aim of our study was the production of biogas from animal waste in laboratory 
conditions and in addition the construction of mini-plant. The experiments done for the first 
time in Albania, was conducted during a period of 3 months, June –September 2011. As a 
result of the experiment should be noted that: (a) in biogas production has a direct influence the temperature, the 
temperature above 30oC in the first phase of the beginning of fermentation reduces the time of onset of biogas, 
(b) the type of mixing (the ratio of animal waste: water) affects the time and biogas production (c) most 
important is to shake the mixer in the absence of the tool in the mini-plant, and (d) the best option of mixing 
animal waste: water is when the ratio is 1: 2, in which shakes the mixing was used and the placement of mini-
plant for 10 days, during morning, under sunlight, which was reached level 5 of filling the balloon. 
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1. Introduction  

Biogas technology is considered a renewable 
source of energy and a good method for reducing the 
volume of generated wastes that should be disposed 
off with more positive impacts on our health, 
economy and our environment in general [3]. Biogas 
is produced from anaerobes organisms, as result of the 
breaking down of organic matter, in the form of 
methane (CH4) 50-80 %, carbon dioxide (CO2) 25-50 
% and 5 % other gases, mainly nitrogen and hydrogen 
[4].  

The development of livestock sector in our 
country apart of the increase of number of animals 
and their production is bearing with important 
economical, social and environmental changes [6]. 
One of the sharpest problems actually, on this issue is 
the non treatment and not processing of organic waste 
of livestock farms. An opportune alternative in the 
condition of our farms is the optimal management of 
organic waste of livestock farms through their 
treatment for the biogas production.   

2. Material and Methods 

The purpose of the current study is to study the 
possibility of the production and use of biogas from 
animal waste in laboratory condition (construction of 
mini-plant) and the influence of temperature on biogas 

production referring of type of mixing (animal waste 
+ water). 

For the first time in Albania was carried out a test 
to produce biogas, in the condition of mini-plant.  

In order to analyze the production of biogas were 
taken in four variants of the organic waste mixture 
(Table 1). The animal waste were weighed with 
electronic scale then it was mixed in a special utensil 
with a certain quantity of water, to study the effect of 
humidity on the production of biogas residues 
(according to variant given in the table) pH and 
temperature was measured and then entered in the 
appropriate container making airtight and closures of 
containers and tubes through float valves. The 
temperature of the environment was measured every 
day while those of mixture every three days.  

The pH of mixture was measured every three 
days where 20 ml of mixture was taken from a valve 
which was put for this purpose. The shaking of mass 
was done only for variant no.4   

3. Results and discussion  

Production of biogas from animal waste 
(cattle): The experiment was conducted during a 
period of about 3 months, from 23/06/2011 – 
08/09/2011. During the period the room temperature 
was measured. This experiment gives us the 
opportunity to analyze the influence of type of 
mixture for the same temperatures. For the variant no. 
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4 it was included even for the influence of outside 
temperature of the sun for a period of 10 days. 

The amount of biogas production was made on 
the function of balloon blowing  dividing the 
bloatedness in 5 levels. 

Table 1. Data on the four experimental variants 

 Variant No. 1 Variant No. 2 Variant No. 3 Variant No. 4 
Ratio (waste: water) 1:3 1:1 1:3 1:2 
Organic waste* 2 kg 6kg 3 kg (2,85 kg waste + 0,15 kg corn) 5 kg 
Water 6 litre 6 litre 9 litre 10 litre 
Water temperature 24º C 24º C 24º C 24º C 
Mixture temperature 26º C 26º C 26º C 26º C 
pH 7,8 7,3 7,2 7,1 

* Laboratory analyze of organic waste: Dry 
matter 17.15%, Organic matter 88,18%, Protein 
content 10.32%, Nitrogen 1,587%, P2O5 0,385%, 
K2O 2.06%, CaO 2,596%, ash 11,816% 

The temperature is one of the major factors 
related directly with the biogas production as a 
stimulant and a reaction accelerator. Methanogenic 
bacteria are very sensitive towards the temperature 
changes within of digester especially to high 
temperature (39,4-51,7oC) where the biogas 
production level falls significantly, while this level 
gradually falls in low temperatures (0-35oC) [4].  

The four models were arranged in a common 
location where was carried out the measurement of 
temperature. The room temperatures was measured 
for a period of 78 days and was ranged from 27.8oC to 
34.1oC. For the period 19-27 July the outside 
temperatures was 34-44oC. So, methanogenic bacteria 
have been developed in the low level of temperature, 
less than 35oC [2]. 

Except the temperature a very important factor is 
the ratio of mixture of organic waste with water 
before introducing in the container which greatly 
enhances the process of digestion.  From the analysis 
of animal waste comes out that the percentage of solid 
matter was 7,8%, while other authors  reports a 
percentage between 5-12% [2].   

Another factor in the production of biogas is the 
pH level. The most preferred level of methanogenic is 
about 7 (7.2-8.2), the higher or lower values reduce 
the methanogenic activity, which influence in the 
production of biogas [1, 2]. 

The first variant with a pH value of 7.8 on the 
first day reached in 16th day the lowest level 6.3 and in 
79th day pH were 7.6. 

The second variant with a pH value of 7.3 on the 
first day reached in the 25th day up to 34th day to the 
lowest level at 6.1 and in the 79th day pH was 6.8. 
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The third variant with a pH value of 7.2 on the 
first day in the day 25th reached its lowest level 5.8 
and in the day 79th pH were 7.6. 

The fourth variant with of pH value of 7.1 on the 
first day in the 16th-19th day reached its lowest level at 
5.9 and in the day 79th pH was 7.4.   

 

Figure1: pH values for the four variants 

The shaking from time to time of the waste is 
very important for digestion processes and production 
of biogas, as the mixing prevents the formation of the 
layer in the surface of mass protecting bacteria from 
their inactivation [3].  

During the first days of biogas production mini 
plant did not produced biogas, as methane production 
begins only when anaerobic bacteria producer of 
methane, Archaea metanogena (Methanopyrus) will 
use all the oxygen inside the container [5]. 

This process is dependent on the type of mixture, 
shaking of the mass in containers, as well as its 
temperature in the container. As higher would be the 
,temperature in containers as well as finer would be 
the pieces of mass as shorter would be the time of 
beginning of biogas production. 

According to several authors, the process of 
anaerobic digestion requires 40-60 days when the 
mixing temperature is 20-35° [2,3,4].  

Testing of the first variant (No.1): The first 
variant of the mini plant tested, otherwise the three 
other variants during the days staying at room 
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temperature  there was not  any progress. During the 
last days the mini-plant was exposed for several hours 
in the sun. The exposure to sun gave a satisfactory 
result. The plant No.1 reached to produce biogas. 
From the flame it was distinguished that it was 
produced methane (biogas), but its concentration was 
low. From the above observations it is concluded that 
variant No.1 had a satisfactory progress and its level 
was 4. 

Testing the second variant (No.2): The second 
variant (No.2) was a model where copper pipe was 
used instead of plastic tubes .The performance of 
second model was rather poor. There was not biogas 
production. One cause of this outcome could have 
been no mixing of material. The data collected after 
the opening of container were: temperature 26º C; and 
pH 6.8.   

Testing variant third (No.3): From date 
12/07/2011 the third variant (No.3) of biogas had a 
higher production of methane. The variant No.3 as 
well as No.1 had a good starting of biogas production, 
the maximum level was the grade 4 from the moment 
of measurement until their closing time the plant had 
two times bloatedness and the production of biogas 

continued even after finishing the measurement, but in 
a slow manner  

Testing of the fourth variant (No.4) Up to date 
12/07/2011 the fourth variant (No.4) had a better 
performance of methane production, especially after 
exposure to the container for several hours a day in 
the sun, from date: 19/07/2011 until 28/07/2011. Four 
days after the exposure to sun (01-08-2011) balloon 
was bloated in large extent, so could explode. 

After analyzing the four variants it is noticed that 
variant No. 4 is most successful .It could be said even 
for the variant No.3 that it has a high production of 
biogas, but the duration of this performance has been 
greater. While the two other variants was clearly 
noticed that have a insignificant production of biogas. 

In the absence of calculation of % of methane in 
biogas it was carried out the trial of combustion which 
has verified that the gas produced was combustible, 
the percentage of methane exceeds 45 %. Following 
of first trial the combustion of methane gas was 
higher. Since the flame of combustion was blue it 
could be said that the burning took place at 
temperature of 650-750o C [2] and that there must 
have an energetic value of 5.5 Kcal/m3 [5].  

 

Figure 2:  The Comparison of 4 variants related with temperature and biogas production 

In the fig. 2 are presented four variants where it 
is noticed  clearly that the most successful is the  
variant No.4, apart has reached the maximum biogas 
production in a short time it has continued this trend 
for a long time (in the fig 2, the  period of time where  
biogas production is zero is when balloons were 
weighted, the biogas was fired, and balloons 
discharged).  

The content of biogas was measure with the 
Geotech ’Biogas Check’ Gas analyzer and the data of 

gas content and the weight of balloon for the four 
variants are shown in Table 2.   

Table 2. The content of biogas 

Variant Gas content (%) Balloon 
 weight  (gr) Methane CO2 Others 

No. 1 55 38 7 8,31 
No. 2 50 39 11 8,22 
No. 3 52 39 9 8,315 
No. 4 57 37 6 8,25 
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4. Conclusions  

• The development of livestock is showing the 
relation and its impact on the environment. The 
emission of methane gas is increased significantly 
on the type or feeding ration used and no 
treatment of farm organic wastes. 

• The production and the use of biogas from animal 
waste in rural areas is a real opportunity to be 
used for heating /cooking, lighting or for 
electricity. 

• In the condition of family farms with a number of 
10-20 heads bovine unit optimal systems for 
biogas production are family with digester 
capacity of 6-10 m3, for farms that breed 20-50 
head bovine unit and those with 50-100 head 
bovine unit the most optimal systems are average 
systems with some digester with 10 m3 capacity 
connected in series with each other, whose 
number is a function of the amount of waste 
collected.  

• In the production of biogas the temperature has a 
direct impact; temperature above 30 degrees in the 
first phase of the beginning of fermentation 
reduces the time of biogas production. 

• The type of mixture affects the time and biogas 
production. 

• The development of sustainable agricultural and 
livestock farms associated with the combination 
of new concepts in the conservation of a green 
environment and the use of renewable energy 

sources leads to the increase of economic 
efficiency and the reduction  poverty in rural areas 
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