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About WBA
The Waste & Biogas Advisory (WBA) is a dedicated sector platform that offers
specialized knowledge on key aspects of the biogas value chain. The WBA group
consists of industry experts with a deep commitment to advance biogas and
innovative waste management solutions in North America.
The market potential for biogas in the U.S. totals 10,000 projects according to recent studies.
Americans generate all-in-all 254 million tons of waste every year, and more than 50% of
it ends up in landfills. Livestock waste from agriculture is another key source of methane
emissions. Biogas plants turn waste into a resource by capturing the methane to generate
renewable energy and nutrient-rich fertilizer. The biogas industry has many prospects, but
needs innovative, cost-effective solutions in order to address key barriers for growth.
The WBA aims to facilitate solutions sharing between Danish biogas companies and their
counterparts in the U.S. to help unlock commercial opportunities and accelerate sustainable
waste management projects, including biogas. Through alliance-based collaboration, WBA
acts as a full solutions provider to the U.S. market covering key competencies for biogas
production including pre-treatment of organics, project development and investment, design,
engineering and construction, gas conditioning, and nutrient recovery.

Denmark and biogas
Biogas has existed in Denmark since the 1970s to manage nutrients and reduce the environmental
footprint of farmers. In 2012, Denmark formally committed to biogas when it became a political priority
and part of the National Government’s strategy for a fossil-free energy supply by 2050. Feed-in tariffs and
investment tax credits significantly matured the industry, increased the number of large-scale projects
and spurred innovation in areas like CO2 recovery, Power2Gas, and nutrient recovery.
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RNG

In 2017, 11% of the danish gas grid
was covered by Biomethane

The Danish biogas industry has experienced exponential growth in production since 2012. In 2018,
production reached 14 Peta Joule, corresponding to 278 Gigawatt hours. This is almost a 200 % increase in
production, of which renewable natural gas (RNG) experienced the most growth. It is technically feasible
to cover Denmark’s entire natural gas consumption with biogas and other green gases by 2035.

Recent and expected biogas production and use in Denmark, 2012-2020 (PJ)
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Another significant development is the shift from onsite electric generation to upgrading and injection
into the natural gas pipeline. In 2018, 11 % of the grid came from bio-methane production, from primarily
centralized plants that co-digest livestock waste with other organic feedstock materials.

By 2035, 100% of the natural gas
grid in Denmark is expected to
be sourced entirely from RNG
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The Trade Council is an integrated part of
the Ministry of Foreign Affairs of Denmark.
The Trade Council provides services with the
purpose to foster commercial activities between
Danish and foreign business communities. The
services provided aim to increase the awareness
of Danish core competencies and how these can
utilize foreign markets.
For more information about The Trade Council,
the Waste, Recycling & Biogas Advisory and our
Danish partners, please contact Commercial
Advisors

Chris

Voell

(chrvoe@um.dk)

Louise Hansen (lohans@um.dk).
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Biogasclean is a world leader in the biological

biosolids. Treated water from the process is used

desulfurization of biogas (no use of chemicals).

as liquid fertilizer in two out of three projects. The

Biogasclean’s experience is significant, totaling 240

technology is designed to handle any flow or H2S

projects installed across 40 countries, including 12

concentration in the raw biogas and the system

in the U.S.

is fully automated yielding competitive OPEX for

Biogasclean’s technology is deployed in many

both CHP and RNG projects. Biogasclean provides

sectors including digesters treating agriculture

performance guarantees to all customers and is a

residues, food waste, manure, and wastewater

strong partner in a biogas project.

Business Case:

BiogasClean
1
Opportunity

Client:

Hans Jørgensen
& Søn
End User: NGF Månsson
Sector:
RNG to the grid
Location: Brande, DK
Year:
2017

CO2 flow: 600 m3/h
352 scfm
H2S in:
7,500 ppm
H2S out: 50 ppm

Hydrogen sulfide (H2S) is a strongly odorous
gas that can corrode digester and energy
generation components and is a serious
health and safety threat. It is often referred
to as “sewer gas” and is particularly present
in the wastewater and organics digester
environments. Cost-effective solutions for
H2S removal are in high demand to minimize
OPEX costs, reduce equipment failures, and
eliminate nuisances like odor.

2
Solution Highlights
Biogasclean’s systems can reduce H2S
concentration down to 10 ppm, after which
the biogas can be used for electricity, heat or
bio-methane generation. In combination with
an amine scrubber, Biogasclean provides H2S
removal for the off-gas stream, yielding high
methane recovery and low operating costs.
Biogasclean offers tailored solutions for small
and large-scale installations.

3
RESULTS
The patented QSR® technology makes it
possible to periodically clean the packing
media inside the tank. The Biogasclean
system is installed at several RNG projects, the
largest one producing 777 million scf per year
of biomethane and reducing H2S from 8000
ppm to 50 ppm in the off-gas. Biogasclean’s
venture into RNG offers methane recovery
up to 99.9% when combined with an amine
scrubber for upgrading.
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Analysed purity of products (17% dry matter)
Test run 1%

Test run 2%

Test run 3%

Average %

Standard
deviation %

Purity product all impurities
(17% dry matter)

99.948

99.967

99.960

99.96

0.01

Purity mix plastics
(1% dry matter)

99.992

99.995

99.996

99.996

0.002

Gemidan Ecogi A/S markets a unique pre-treatment
technology to process multiple organic waste streams and
produce a high-quality pulp-based substrate for conversion
into renewable energy using anaerobic digestion. Gemidan
Ecogi’s robust design warrants high tolerance towards
harsh waste streams and can demonstrate low OPEX with
a system that has a fully automated operation.
Gemidan Ecogi is owned by the Gemidan Group, a leading
Danish waste management company with 30 years of
industry experience. Gemidan Ecogi is specialized in
designing, delivering, operating and maintaining complete
plants.
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Business Case:

Gemidan Ecogi
1
Opportunity
It is an increasing challenge for the biogas
industry to source high-value feedstock for
anaerobic digestion. Gemidan Ecogi provides
solid waste managements with an alternative
to landfilling by sending organic waste streams
to biogas plants for production of renewable
energy and nutrient-rich fertilizer.

2
Solution Highlights

Recovery based on expedcted methane yield in
biogas plants
TEST RUN

Gemidan Ecogi has designed a technology
that maximizes organic recovery and purity
in the biopulp. Gemidan Ecogi’s solution
focuses on maximum utilization and provides
performance guarantees in all aspects,
including power production, organic recovery,
and capacity.

3

1

2

3

Washing water (particles < 3 mm)
ton VS

0.0143

0.0182

0.0135

RESULTS

Organic material (particles > 3
mm) mm ton VS

0.1163

0.0707

0.0816

Organix ton VS in input

1.80

1.44

1.24

Loss of methane potential
washing water m3 CH4

5.72

7.27

5.41

Loss of methane potential larger
organics > 3 mm m3 CH4

23.26

14.14

16.32

Sum loss m3 CH4

28.08

21.41

21.73

270.07

574.46

495.87

95.98

96.27

95.62

Gemidan Ecogi’s solution has proven to
recover 95 % of the organic matter in the
waste streams.
Continuous testing and documentation have
resulted in high fineness in the bio-pulp
achieving up to 99.9 % purity. This ensures
that the substrate after Anaerobic Digestion
can be applied on cropland as nutrient-rich
fertilizer.

m3 CH4
% recovery CH4
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Pipeline
quality RNG

Digester gas

Gas processing solutions

Landfill gas

High performance
fuel gas

Haldor Topsoe is a world leader in catalysis

Topsoe᾽ s proprietary GECCO™ solutions clean

offering a range of solutions for chemical

complicated gases from landfills and digesters

processing,

and produce RNG and high purity fuel gas that

hydroprocessing

and

emissions

management.

meet required gas specifications. Haldor Topsoe is

Haldor Topsoe’s core competencies includes design

constantly bringing innovations to the market to

and engineering, professional services and remote

increase the monetary value of biogas projects.

performance monitoring and optimization. Haldor

12

Business Case:

Haldor Topsoe
1
Opportunity
The composition of landfill gas is extremely
complicated. Finding the right solution for
removal of siloxanes, sulfur, VOCs and CO2 is
critical to avoid downtime and uncontrolled
operational costs. Through its innovative
solutions, Haldor Topsoe valorizes the gas,
allowing for the development of new business
models and easier project financing.

2
Solution Highlights
Haldor Topsoe turns biogas or landfill gas
into high performing RNG or fuel gas with
GECCO™ gas processing solutions. An example
is the patented BIO-ATS solution, where the
biogas contaminants ammonia and sulfur
are converted into ammonium thiosulfate,
a commercial grade fertilizer. Haldor Topsoe
can also deliver Power to Gas opportunities,
converting CO2 to methane through catalytic
methanation and electrolysis.

3
RESULTS

GECCO

Haldor Topsoe’s solutions creates:
• Access to a suite of field-proven
technologies for removal of complicated
gases.
• A robust facility designed to minimize
downtime, optimize efficiency and
easily meet emission standard.
• GECCO™
gas
processing
solutions
that require minimal upfront CAPEX
commitment and you only pay per MMBTU
on spec gas produced.
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Nature Energy is the world’s first fully integrated

has developed models for handling complex

renewable natural gas (RNG) company. Nature

biomasses and is continuously enhancing options

Energy is introducing a strong business model for

for high value products based on the organic waste

building, owning and operating large-scale biogas

materials. The current developments focus on

plants, together with partners, providing superior

reuse and commercialization of CO2.

solutions for anaerobic digestion systems. With the
acquisition of Xergi, Nature Energy is a technology
leader in advanced biogas solutions. Nature Energy
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Business Case:

Nature Energy
1
Opportunity
Without intelligent management of the
organic waste, CO2 emissions increase,
water environment, and soil suffer from
heavy nutrient loads and cause significant
environmental problems. The biogas solutions
from Nature Energy solve these issues, by
utilizing waste as a resource in the biogas
plants.

2
Solution Highlights
Nature Energy designs, builds, owns, and
operates anaerobic digester systems producing nutrient rich organic fertilizer,
and biomethane for gas-to-grid solutions.
Many different types of organic waste
material can be processed with its leading codigestion technology. This provides a better
management of waste streams and a high
energy production. The plants are often based
on a cooperative business model, including
local farmers and other stakeholder and
partners.

3

RESULTS
Nature Energy has built more than 70 largescale biogas plants, of which 9 biogas plants
are of the build-own-operate concept. Nature
Energy’s strategy is focused on large-scale,
industrial biogas plants. The largest facility is
currently producing 22 million cubic meters
of biomethane per year; processing 700,000
metric ton of biomass (manure, agricultural
residuals, food waste); providing fertilizer to
surrounding crop farmers.
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Renew Energy is an experienced engineering

recovered, transport of feedstock and fertilizers

consulting company specialized in biogas, bio-

are reduced, and odors are kept at an absolute

refinery and nutrient recovery solutions. Renew

minimum. Renew Energy collaborates closely

Energy has provided engineering services to more

with universities to develop innovative and better

than 10 biogas and bio-refinery plants, including

solutions.

Fair Oaks Farms, IN, and Trenton Biogas, NJ.
Renew Energy’s philosophy is to design plants where
energy consumption is minimized, operations are
automated, nutrients and water from digestate are
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Business Case:

Renew Energy
1
Opportunity

Blaabjerg Plant, Denmark

Anaerobic digestion offers an effective way
to handle large amounts of organic waste
(manure, food waste, agricultural residues,
etc.), where energy-rich biogas and nutrientrich digestate are produced. Optimization of
the anaerobic digestion process for optimal
biogas production and recovery of valuable
digestate nutrients are key to the long-term
success of a biogas plant.

2
Solution Highlights

Maansson Plant, Denmark

Renew Energy’s solutions optimize the biogas
production and recover the nutrients in
the digestate. Examples include feedstock
pretreatment prior to anaerobic digestion
and co-digestion to increase the bio-methane
yield; mechanical separation of digestate that
allows the use of phosphorus in the solid
fraction easy to transport; ammonia stripping
controls ammonia odor and produces
ammonium sulfate fertilizer.

3
RESULTS

Trenton Biogas, NJ

Renew Energy has provided engineering
consultancy to Trenton Biogas in the planning
and construction of the first food waste
digester in New Jersey. The plant is designed to
treat 380 ton/day organic waste, producing
3 MW power, 12 tons/day of ammonium
sulphate and 80 tons/day solid fertilizer.
The Danish Export Credit Foundation provided
loan guarantees and helped secure financing,
which totalled $45 million USD.
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Biogas Go Global is a Triple Helix Partnership, funded by the Danish Industry
Foundation, which facilitates knowledge transfer between Denmark and the U.S.
on Biogas Production, Organics Recycling and Nutrient Recovery. The idea is to
bridge the gap between project development, regulation and R&D with an aim to
create partnerships that bring the industry forward in both countries.
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A triple-helix Approach
Towards a green future

Academia: Agro Business Park and INBIOM - the
Innovation Network for Biomass - identify areas of
collaboration between Danish
and U.S. universities and
e
m
d
knowledge institutions and
ia
Aca
assist U.S. companies
with corporate establishment in Denmark.

Industry: The Trade
Council of Denmark
is part of the Danish
Ministry of Foreign
Affairs. Through
its Biogas Alliance,
The Trade Council
facilitates
commercial opportunities between Danish
and U.S. interests in
the waste and biogas
sector.

in

d u s t ry

Biogas Go Global is funded by
the Danish Industry Foundation
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Government: The Danish Energy Agency is
part of the Danish
Ministry of Energy,
Utilities and Climate
and brings experience with regulatory
drivers for bioenergy
systems in front of U.S.
policy
makers
and
regulators at the federal,
state and local levels to create
government partnerships.

MINISTRY OF
FOREIGN AFFAIRS
OF DENMARK
The Trade Council
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Waste, Recycling and Biogas advisory
thetradecouncil.dk
usa.um.dk
The Trade Council of Denmark in North America – Energy and Environment
@wbatcdk
Embassy of Denmark
3200 Whitehaven Street, NW
Washington, D.C. 20008

