
Biogas potential and biogas need 

Outline: 
 
1. Simple and fast  
    method for animal 
    manure 
 
2. Complex method for 
    animal manure 
 
3. Comples methods for 
    complex media – 
    mixtures 

1. Simple and fast method for animal  
      manure as discussed in the last  
      seminar 



1. Simple and fast method for animal 
    manure 
In principle all biodegradeable material can be used: 
 Animal manure 
 Human excretion 
 kitchen waste (spend vegetable oil, fats etc) 
 lettuce 
 chopped straw 
 wood chips 
 etc.. 
But there are limitations 
 Some components might kill the acetobacter  
 and methanobacter. This is especially important 
 if industrial or household waste is used. 
 Others have to be within a specific range ratio 
 for the process to work. 
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Substances that inhibits bacterial 
growth or are toxic to bacteria: 

Inhibits bacteria above 

Sulphate (SO4
-) 5,000 ppm (w/w) 

Sodium Chloride (NaCl) 40,000 ppm (w/w) 

Nitrate (calculated as N) 0.05mg/ml 

Copper (Cu2+) 100 mg/l 

Chromium (Cr3+) 200 mg/l 

Nickel (Ni3+) 200-500 mg/l 

Sodium (Na+) 3500-5500 mg/l 

Potassium (K+) 2500-4500 mg/l 

Calcium (Ca2+) 2500-4500 mg/l 

Magnesium (Mg2+) 1000-1500 mg/l 

Manganese (Mn2+) 1500 mg/l 
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Another important issue is the ration between  
carbon (C) and nitrogen (N) in the feed. 
 
   The C/N-ratio. 
 
If the C/N ratio is too high the methane production 
becomes low because the bacteria need nitrogen  
to live. If the ratio is too low, ammonia will form and 
this inhibits the bacteria and methane production  
will fall. 
The optimum ratio is 
  
   C/N between 20 – 30. 
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Typical C/N ration of some organic 
materials 

C/N ratio 

Camel dung - 

Chicken dung 10 

Cow dung (Cattle in general) 24 

Goat  dung 12 

Horse dung 15 

Human excretion 8 

Pig dung 18 

Sheep dung 19 

Straw (maize/rice/wheat) 60/70/90 

Wood >200 
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If the stables are cleaned 
by water : 
The manure should not 
be diluted further as too 
dilute manure lead to 
poor biogas production. 
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The final questions might be: 
What is the expected productivity? 

Type of Dung Gas Production m3 per kg dung 

Camel 0.03 

Chickens 0.065-0.116 

Cow (Cattle in general) 0.023-0.040 

Goat  0.05 

Horse 0.04 

Human 0.020-0.028 

Pig 0.040-0.059 

Sheep 0.04 

Straw  0.11-0.16 

Wood 0.1 (tentative) 
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And what is the expected amount of dung per  
animal 

Species kg dung per animal per day 

Camel 20 

Chickens 0.05-0.15 

Cow (Cattle in general) 8-15 

Goat  1-5 

Horse 15 

Human 0.5-2 

Pig 1-2 

Sheep 1 
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How to calculate the expected daily biogas potential: 
1. Simple and fast method for animal manure 

Unit: Number Raw material 
[kg/unit/day] 

Total raw 
material 
[kg/day] 

Gas 
potential 
per unit 
[m3/kg] 

Gas potential per 
day 
[m3/kg] 
 

Adults 2 1 2 0.028 0.056 

Children 4 0.5 2 0.028 0.056 

Cows 10 15 150 0.04 6.00 

Sheep 10 10 100 0.04 4.00 

Chicken 10 0.15 1.5 0.115 0.0975 

Total: 255.5 10.21 

A single family: 2 adults and 4 children 
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How to calculate the expected daily biogas potential: 
1. Simple and fast method for animal manure 

Unit: Applience Number Hours Total day 
[h/day] 

Gas 
consumption 
[Nm3/h] 

Gas 
demand 
per day 
[Nm3/kg] 
 

Cooking Stove 4” 1 3 3 0.44 1.32 

Light 2 mantle 
lamp 

4 6 24 0.14 3.36 

Hot water 12 kW 1 1 1 1.96 1.96 

Heating 12” 4 0 0 0.15 0 

Total: 6.64 

What does a s single family typically need: Summer: 
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How to calculate the expected daily biogas potential: 
1. Simple and fast method for animal manure 

Unit: Applience Number Hours Total day 
[h/day] 

Gas 
consumption 
[Nm3/h] 

Gas 
demand 
per day 
[Nm3/kg] 
 

Cooking Stove 4” 1 3 3 0.44 1.32 

Light 2 mantle 
lamp 

4 8 24 0.14 4.48 

Hot water 12 kW 1 1 1 1.96 1.96 

Heating 12” 4 24 96 0.15 14.4 

Total: 22.16 

What does a s single family typically need: Winter: 
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How to calculate the expected daily biogas potential: 
1. Simple and fast method for animal manure 

Conclusion: In summer the family could be partly supplied with 
heat and light:  
   Need:     6.6 Nm3/h 
   Potential: 10.2 Nm3/h 
 
 
But in winther: 
   Need:   22.2 Nm3/h 
   Potential: 10.2 Nm3/h 
But in winther the biogas production from simple biogas plants go 
down because of lower temperatures.  
And we have not included television etc. 
It still help though and for large farms with 500 or more cattle or 
pigs electricity could be produced as well. 
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2. Complex method for animal manure – 
    Larger heated biogas plants. 
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Biogas potential and biogas need 
2. Complex method for animal manure – larger heated biogas plants. 

HRT 
or θ 

Hydraulic retention time The time (Days) the 
effluent in average is 
treated in the biogas 

digester 
VHRT
Q

=  

V (m3) is volume ot digester and 
Q (m3 day-1) the effluent flow to 
the digester 

SRT Solid retention time The time (Days) effluent 
solids are retained in the 

digester, ds

w w

V CSRT
Q C
×

=
×

, 

Cd  and Cw (Kg m-1) is the solid 
concentration in the digester and 
in the effluent pumped into the 
digester, respectively.  

Γ Is the specific gas yield  Nm3 CH4/m3 effluent added to the 
reactor/day 

B0 is the ultimate or specific 
methane yield, measured 
with batch fermentation at 
more than 60days and at 
35oC. 

 Nm3 CH4/kg VS 

µ maximal specific growth 
rate of the micro 
organisms,  µm a function 
of temperature and 
residues feed to the reactor  

µm = 0.013.T – 0.129  (T, is 
the temperature °C) 

days-1 

K is a kinetic parameter 
depending of the rate of 
feed, feed composition and 
bacterial consortium, 

K=0.6+0.0206e(0.051*S
0
) 

 

No dimension 

S0 Concentration of organic 
components in feed to the 
reactor  

 kgVS/m3 feed) 

Nm The volume CH4 produced, 
calculated at 0oC (273oK)  

Normal cubic meter of 
CH4 

m3 

 

  



Biogas potential and biogas need 
2. Complex method for animal manure – 
    Larger heated biogas plants. 

VSlipid VSprotein VSD,carbohydrat

e 
VSND,carbohyd

rate 
VSlignin VSVFA Bo 

C57H104O6 C5H7O2N C6H10O5 C6H10O5 C6H10O5 C2H4O2 

% VS L CH4 kg-1 VS 

Pig 
fatteners 

14 27 27.1 15.4 5.8 8.5 356 (±28, n=7) 

Dairy cows 7.7 16.8 41.5 16.6 13.5 4 148(±41, n=7) 



This mornings workshop: Outline: 
 
1. Simple and fast  
    method for animal 
    manure 
 
2. Complex method for 
    animal manure 
 

Biogas potential and biogas need 

1. Estimate the communities biogas potential 
      and needs 
 
2. How could this be accomplished for a city like 
 Karakol? 
 Possible sources of biogas 
 Possible techniques 
 Economic funding 

3. Estimate a small single farms biogas potential 
      and needs. 
 
4. How could this be accomplished? 
      Techniques 
 Economic funding 
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