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Building a biological gas (biogas)
plant to supply a farm household

Fig. 1. Biogas plant using a heavy-duty plastic bag 2 - 3 layers thick to store the
gas.  The bag is 8 - 10 meters long and 1.2 - 1.4 meters wide.  The full
gas bag is just over one meter in diameter.  A ceramic pipe is fixed at either
end, as an inlet and an outlet pipe, respectively

What is biogas?

Biogas is a gas mixture which is generated when
organic compounds are fermented in the absence of air
(anaerobic fermentation).  This gas mixture is mainly
made of carbon dioxide (CO

2
) and methane (CH

4
).

Methane is a combustible gas, which means it can be
burned.  It can be used as a fuel for cooking and
lighting.

The biological gas plant

A plant to collect biological gas has five components:
the inlet, the fermentation chamber, the gas, the gas
storage bag or tank, and the outlet and the exit pipe
through which the gas is removed.  Organic matter such
as manure (human or animal), duckweed or rice straw is
brought into the fermentation chamber (through the
inlet).  The process of anaerobic fermentation will take
place here to generate biological gas (biogas).  It will
also produce a substrate rich in nutrients which can be
used as organic fertilizer or fish feed.

The processing of manure, organic rubbish and
wastewater in the plant helps to keep the environment
clean.  There is no longer any bad smell from sewage or
livestock manure.  Cooking by biogas is much cleaner
than cooking over a wood fire, and there is no smoke to
cause lung problems and eye diseases.

Types of biogas plant

There are two kinds of biogas plant being widely used
at the present time:
! Plant with a thick plastic or rubber bag to store

gas (Fig. 1).  This plant has several advantages.
The investment cost is low, and the plant is easy
to make.  However, it needs a lot of space and
does not last for long.

! Brick-built installation with a fixed vaulted cover
(Fig. 2).  This types of plant also has its
advantages.  It is strong, cheap and made of
locally available materials, using simple building
techniques.  It is also very durable (Fig. 3).

Outlet pipe
Safety valve

Auxiliary gas storage Stove

Inlet

Ceramic pipe

Biogas

Mixture of water and domestic animals’s waste matter

Ceramic pipe

Cooperating agency for this topic:

FFTC: An international information center for
         small-scale farmers in Asia

Department of Agriculture and Forestry Extension,
Ministry of Agriculture and Rural Development, Vietnam
Fax: (84 4) 823 6403
E-mail: ttdt@hn.vnn.vn

Food and Fertilizer Technology Center  (FFTC)
14 Wenchow St.,  Taipei, Taiwan ROC
Tel.: (886 2) 2362 6239  Fax: (886 2) 2362 0478
E-mail: fftc@agnet.org  Website: www.fftc.agnet.org



Fig. 3. Building a brick biogas plant
with  vaulted cover.

The technology

Begin by loading the fermentation chamber with the
materials to be fermented (manure or other wastes).
You should begin with an initial load of 300 - 500 kg of
materials for each cubic meter of the fermentation
chamber.

This needs to be supplemented by an additional
8- 10 kg each day for each cubic meter of the
fermentation chamber.  The gas output will be 250 - 400
liters for each cubic meter of the chamber.

Expressed another way, 1 kg of manure will have
a gas yield of 30 - 60 liters/day, for several days.  The
gas yield from 1 kg of water hyacinth will be 40 - 50
liters/day, for several days.

One cubic meter of gas (= 1000 liters) is enough
to cook the day’s food for a 6 - 7 member family, or
provide lighting for 4 - 5 hours.  It could replace one
liter of petrol to operate a 400W electric generator for
two hours.

The precautions
! The plant must be tested to make sure it is water-

tight and gas-tight.
! Enough fresh material must be added before it is

used every day.
! There must be a water source to provide enough

water to clean the livestock pens regularly, to

provide fresh material for the fermentation
chamber system.  (Each liter of manure needs 1 - 3
liters of water).

! The plant must be equipped with a safety valve
or U-shaped barometer.

! Chemicals such as detergents or pesticides must
not be put into the fermentation chamber.

! After fresh manure and water is added to the
fermentation chamber, the valve should be
opened so the gas can escape.  At this stage, the
gas is mainly carbon dioxide.  This should be
done once or twice, before the biogas plant
comes into use for biogas production.

! The gas from the fermentation chamber is not
used directly, but is stored in an auxiliary gas
tank protected by a safety valve.  It is this
auxiliary gas tank, not the main gas tank, which is
connected to any domestic appliances.

Components :Components :Components :Components :Components :
(1) Charging basin.
(2) Fermentation chamber.
(3) Pressure adjustment chamber.
(4) Inlet.
(5) Outlet.
(6) Cover of fermentation tank.
(7) Outlet for condensed water.
(8) Zinc-coated pipe fixed to fermentation

chamber

Fig. 2. Brick biogas plant with
vaulted cover (holds 5 cm3)

Materials required

Fermentation No. Cement Sand Steel pipe 6 cm
volume bricks (kg) (m3) in diameter

(kg)

2m3 800 400 1,0 2,5
3m3 1000 500 1,2 3,0
5m3 1500 600 1,7 3,0

10m3 2100 800 2,5 3,0

1

4

0

8

6
7

3
5R = 126

Biogas

1.23 meter

Mixture of
water and
waste matter


