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Upgrading of Biogas to

Natural Gas Quality
.

Summary well as 3,000,000 fyear of biogas. m
This gas is upgraded to natural gas

Since 1991, 10 municipalities in the quality in a facility originally v Biogas distributed through
southern Netherlands have been  gegjgned to refine landfill gas for existing grid

participating in a project to extract  gjstripution through the national v Produces 1,360,000 Ayear
and upgrad_e biogas from vegetable grid. The net yield of the entire of natural-gas-quality biogas
waste. At Tilburg, a “Valorga” process is 1,360,000%year of

vegetable, garden and fruit (VGF) synthetic natural gas — enough for | ¥ Reduces the amount of solid
waste digester has been built which 1,360 households. waste to landfill

produces high-quality compost as v Payback period 4.75 years

The biogas and landfill gas plant at Tilburg; the digester tanks are on the right of the picture.
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Project Background

It is widespread practice in the
Netherlands to make fertilising
compost out of VGF waste by
means of aerobic or anaerobic
fermentation. Anaerobic digestion

of organic refuse yields methane, a The fine fraction is mixed with

potentially valuable by-product.

Use of biogas could be a viable

option in the Netherlands, since the reactor vessels, where it remains
for 21 days at a target temperature

country has a dense distribution
grid for natural gas. However, a
methane content in biogas of 56%

VGF waste is transported to the
Valorga plant, where fine and

municipal waste from the
participating communities. The

coarser materials are separated in 8
rotating sieve. The coarse material
is dewatered and then composted.

process water and remnants of
previously digested material. This
mixture is fed into two 2,750

of 37°C. The digestion process
produces biogas, some of which is

results in a calorific value of around pressurised and pumped back into
20 MJ/n¥, as opposed to the reactor to improve mixing. The
31.7 MJ/nd for natural gas. This rest of the biogas is transported to
prevents biogas from being used in an upgrading plant, where it is
natural-gas-fired equipment unless refined to natural gas quality.
significant adjustments are made. Electrical energy for the plant is
For natural gas and biogas to be  generated by a gas-fired power
distributed through the same grid, station, with external heating

the biogas must be refined and supplied by the combustion of
upgraded to natural gas quality. natural gas. The solid residue from
the digested VGF waste is
dewatered and composted in a
separate hall.

In the past, several projects have
shown the technical feasibility of
upgrading landfill or biogas to natural
gas quality. This project demonstratesThe gas upgrading plant was built
the technical and economic feasibility in the late 1980s, to treat gas

of generating synthetic natural gas by produced by a nearby landfill. The
upgrading biogas produced in a
Valorga digester. first of which compresses, cools,
dries and desulphurises the gas.
Biogas is predominantly made up
of carbon dioxide (CQ) and

The Samenwerkingsverband methane and these need to be
Midden Brabant (SMB), a separated. This is done by counter-
co-operative of 10 municipalities in current washing with water in a

the province of Brabant, CO,-absorbing spray tower. Carbon
commissioned the construction of a dioxide dissolves in the water,
Valorga processing plant for the leaving concentrated methane gas.
anaerobic digestion of VGF waste. After the methane has been dried,
The plant began operating in 1994. chlorofluorocarbons (CFCs) are

The Project

Arrival of VGF waste at the SMB site.

Performance

process consists of three stages, theBetween 1994 and 1999, the Valorga

plant processed 40,000 tonnes/year
of waste — about 80% of its

52,000 tonnes design capacity. The
unit produces 75 #of biogas/tonne
of processed waste, with a methane
content of about 56%. This is
equivalent to 50 #hof synthetic
natural gas. Working on an average
of 40,000 tonnes/year of waste, the
production of synthetic natural gas is
about 2,000,000 fyear. Heating

the plant uses about Zwf natural

A central refuse treatment
company collects and separates

removed by adsorption onto active gas/tonne of waste, which is 14% of
carbon. Finally, compressed natural its total production. Electrical
gas is produced and fed to the grid. energy produced by the



co-generation unit is about

40 kWh/tonne, equivalent to about
9 n? of natural gas. Total energy
consumption is, therefore,

16 m¥/tonne (or 640,000 #year at
40,000 tonnesl/year), so the plant’s
net yield is 1,360,000 fiyear.

Solid waste left for disposal is 15%
of the original mass.

Economics

When the project began in 1991,
investment costs were

NLG 35,000,000 (where NLG is the
Dutch guilder).

The plant has two sources of
revenue: the fees paid by the

municipalities for waste treatment,
and income from the sale of the
synthetic natural gas. The average
fee for waste treatment between
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emission from the combustion of
natural gas is 56.1 kg/GJ; in the
case of Dutch gas, this is equivalent
to 1.78 kg/m of natural gas. Thus,

1994 and 1999 was NLG 180/tonne, use of the synthetic natural gas

so the average revenue has been

produced at the plant reduces O

NLG 7,200,000/year. At an average emissions by 2,421 tonnes/year.

gas price of NLG 0.12/fthe net
gas production has a value of
NLG 163,200/year. The total
revenue of NLG 7,363,200/year
gives a payback of 4.75 years.

Environment

The plant produces 1,360,006 m
net of synthetic natural gas
annually. According to guidelines
from the Intergovernmental Panel
on Climate Change (IPCC), the CO

The process reduces the amount of
solid waste for diposal as landfill to
15% of its original mass, which
constitutes a major environmental
benefit. The upgraded gas can be
distributed via the grid and the
existing infrastructure can be used.
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Collecting VGF waste.

Please write to the address below if you require more information.

Host Organisation
Samenwerkingsverband Midden
Brabant (SMB)

Hoevenseweg 55b

NL-5017 AD Tilburg

The Netherlands

Contact: Mrs M Jochemsen

Tel: +31 134 551 986

Fax: +31 134 557 142

Information Organisation
Novem

Swentiboldstraat 21

PO Box 17

NL-6130 AA Sittard

The Netherlands

Contact: Mr W van Zanten
Tel: +31 464 202 202

Fax: +31 464 528 260

IEA
OECD

CALLET &5

renewable energy

CADDET Centre for Renewable Energy
ETSU, 168 Harwell, Didcot

Oxfordshire OX11 0QJ

United Kingdom

Tel: +44 1235 432719

Fax: +44 1235 433595

E-mail: caddet.renew@aeat.co.uk

International Energy Agency

The International Energy Agency (IEA) is an
autonomous body which was established in 1974 within
the framework of the Organisation for Economic
Co-operation and Development (OECD) to implement
an international energy programme.

Printed on environmentally friendly paper.

CADDET

CADDET was set up in 1988 as an IEA Centre for the
Analysis and Dissemination of Demonstrated Energy

Disclaimer

Neither CADDET, nor any person acting on their
behalf:

Technologies. Today, there are two CADDET operations: (a) makes any warranty or representation, expressed or

one is for energy-efficient technologies and the other for
renewable energy technologies. The Centres co-operate
with member countries in the exchange of high quality
information on energy technologies.

implied, with respect to the information contained in
this brochure; or

(b) assumes any liabilities with respect to the use of this
information.

See the whole range of CADDET Renewable Energy projects on www.caddet-re.org
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