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The plant at Winterthur, commis-
sioned in spring 2014, not only pro-
duces biomethane but also recovers 
and recycles the nutrients contained 
in the organic material. From the 
plant’s digestate, high-grade solid 
compost is produced, which is made 
available to nurseries, farmers and 
market gardens. The process also pro-
duces liquid digestate, which is distrib-
uted for agricultural use as a certified 
organic liquid soil conditioner.

The plant was designed to make a 
significant contribution to long-term 
environmental and climate protec-
tion efforts by reducing CO2 emis-
sions and by reducing the need for 
natural gas through drilling, thereby 
offsetting fossil carbon emissions.

“The production of biomethane 
as a fuel and digestate as a natural 
fertilizer, plays a critical role in the ef-
forts of the communities of Winter-
thur and Frauenfeld to realize both 
environmental and economic ben-
efits,” says Michael Oertig, technical 
director with Axpo Kompogas AG. 
“The plant, currently operating at 80 
percent capacity, is processing 22,000 
tons of kitchen and green waste every 
year, from more than 135,000 inhab-
itants in the Winterthur and Frauen-
feld areas. It is then generating 39.9 
million standard cubic feet (SCF) of 
carbon-neutral biomethane [277,200 
diesel gallons equivalent (DGE)] and 
20,000 tons of natural, high-grade, 
solid and liquid fertilizer each year.”

To feed the Winterthur plant, or-
ganic waste, in the form of lawn and 
tree cuttings, and fruit and vegetable 
waste, is recovered from source seg-
regated organics (SSO). When house-
holds or restaurants produce organic 
waste it is collected separately from 
residual waste. This ensures that the 
SSO do not come into contact with 
any contaminants that might be in 
the residual waste. 

FULLY INTEGRATED
The Winterthur plant was designed 
with the integration of the Kompo-
gas dry AD process combined with 
BioMethan amine scrubbing tech-
nology. The Kompogas/BioMethan 
combined dry AD and biomethane 

amine scrubbing technologies are 
available from one single-source—
Hitachi Zosen Inova—as a fully in-
tegrated and completely automated 
system. Hitachi Zosen Inova is a 
global EPC (engineering, procure-
ment, construction) contractor for 

thermal and biological energy-from-
waste (EfW) plants.

“The combination of technolo-
gies from a single EPC supplier is 
quite unique,” says Oertig. “Nor-

A Switzerland-based  
operation is a model for 

organic waste management 
and biomethane production.
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MODEL

In 2011, the city of Winterthur, Switzerland, launched a 2050 en-
ergy policy which included a long-term reduction in greenhouse 
gas emissions equivalent to 2.2 tons of carbon dioxide (CO2) per 
person per year and corresponding measures to promote sustain-

able energy technologies. To achieve this objective, the city formed a 
partnership with the adjoining community of Frauenfeld, and Axpo 
Kompogas AG (Axpo)—an owner and operator of biogas plants in 
Switzerland—to construct and operate a new dry anaerobic digestion 
(AD) plant for the processing of the communities’ organic waste and 
production of carbon-neutral biomethane for distribution into the 
natural gas grid. 

PERFORMANCE
CONTINUED ON PAGE 28
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mally, these projects would require 
anaerobic digestion and biomethane 
scrubbing systems from two dif-
ferent suppliers. HZI provides the 
production of biogas and the puri-
fication of biomethane in one fully-
integrated system.”

Winterthur’s digester is a 
100-foot-long, full-steel Kompogas 
model PF1500 system. Its process 
is based on the continuous dry fer-
mentation of organic waste in an 
anaerobic environment, using a hor-
izontal plug-flow digester. The Kom-

pogas system is proven technology 
that has been installed in more than 
80 facilities worldwide. 

After receiving the biomass into 
the Winterthur plant, the organic 
waste is unloaded in a pit bunker 
using an odor trap. An automated 
crane is utilized to convey the organ-
ic mass in the pretreatment process 
before entering the digester. Em-
ploying a pit bunker and crane en-
ables fully automated feeding of the 
Kompogas plant. To prepare for AD, 
a shredder chops the organic mat-
ter into small pieces which then are 
sieved to a maximum particle size of 

about 2 inches to remove impurities 
such as stones, plastics and metal. 
The prepared biomass is then auto-
matically conveyed to the digester 
feed-in point. 

The organic material is transport-
ed inside the digester, via plug-flow 
process, with the material moving 
horizontally through the system. A 
slowly turning agitator ensures that 
the substrate is optimally mixed 
within the digester, and the biogas 
bubbles are permitted to vent for 
high-yield formation of methane.

“Digestate, rich in thermophilic 
microorganisms, is added to activate 
and accelerate the AD process,” says 
Markus Burri, process engineer with 
Hitachi Zosen Inova. “The addition 
of process water creates the optimal 
consistency for decomposition, with 
humidity residing around 70 percent. 
A specially developed heating system 
regulates the temperature during pro-

cessing at 131 degrees F (55 degrees 
C). The thermophilic microorgan-
isms decompose the organic matter 
and produce carbon-neutral biogas.” 

“The digester’s very efficient mi-
croorganism environment optimizes 
the different steps of biomass deg-
radation throughout the process, 
making for very stable microbiology 
inside the reactor,” adds Burri. “The 
process recirculates about 33 percent 
of the digestate output back upfront 
into the digester to keep microor-
ganisms feeding the process. This fa-
cilitates high bioprocessing efficiency 
within the system.”

FUNDAMENTAL STEPS
AD is a multistep biological and 
chemical process with four funda-
mental steps that include hydroly-
sis, acidogenesis, acetogenesis and 
methanogenesis. Throughout this 
entire process, large organic poly-
mers that make up biomass are bro-
ken down into smaller molecules 
by chemicals and microorganisms. 
Upon completion of the AD process, 
the biomass is converted into biogas, 
namely methane (CH4) and carbon 
dioxide, as well as into digestate—
liquid and solid.

An anaerobic AD period of 14 
days at 131 degrees Fahrenheit (55 
degrees Celcius) ensures that spores 
and bacteria are eliminated. The di-
gestate is completely sanitized during 
processing, and the biogas potential 
is fully exploited by the time the sub-
strate comes out of the digester.

The Kompogas process at Winter-
thur is designed to make maximum 
use of the organic waste’s energy po-
tential, producing up to 600 kilowatt-
hours of energy per ton of waste, de-
pending on the type of biowaste used.

The raw biogas produced in the 
Winterthur digester, which is ap-
proximately 52 percent methane, is 
collected, and precleaned with acti-
vated carbon to remove hydrosulfites, 
before being fed into the BioMethan 
gas treatment plant for heat-driven 
amine scrubbing. BioMethan sepa-
rates the CO2 and upgrades the CH4 
to natural gas quality—so called bio-
methane. The biomethane is then 

compressed to three bar and fed into 
the municipal gas grid.

“BioMethan technology is a highly 
efficient and economical process, 
producing methane purity of up to 99 
percent, and methane slip of below 
0.1 percent,” continued Burri. “The 
electricity demand for the process is 
0.1 kilowatt hours (kWh) per cubic 
meter of biogas. The heat demand is 
0.6 kWh per cubic meter of biogas.”

The modularity of the BioMethan 
technology permitted configuration 
specifically to the requirements of 

Winterthur’s Kompogas system.
“HZI prefabricated Winterthur’s 

BioMethan upgrade system at its 
manufacturing facility, before install-
ing the system on-site, completing 
the electrical installations, sensor 
wiring and process control installa-
tion,” continues Oertig. “Automation 
testing and visualization of the pro-
cess was also completed in-house. 
This enabled a smooth and timely 
commissioning on-site.”

LEFTOVER VALUE
After exiting the digester, two sieve 
screw presses are used to separate the 
fermented residue from the digester 
into a liquid and a solid digestate.

The press cake is stored and fur-
ther stabilized in subsequent com-
posting. This process allows the 
material to mature into high-grade 
compost. Part of the press juice is 

fed back into the digester to directly 
initiate the fermentation process. The 
remainder is used in agriculture as 
certified organic liquid fertilizer.

Conversion of biowaste to usable 
digestate and energy not only decreas-
es the volume of waste, it saves natural 
resources such as land and water. It 
also protects the air and climate be-
cause it reduces the greenhouse gases 
coming from landfill—effectively de-
livering a closed, and environmentally 
friendly, carbon cycle.

For residents of Winterthur and 

Frauenfeld, who are largely environ-
mentally conscious, biomethane is 
preferred over natural gas.

Comparatively, for the same 
amount of heat or electricity gener-
ated, the biomethane produced at the 
Winterthur plant produces 80 per-
cent less greenhouse gas emissions 
compared to burning natural gas as 
a fossil fuel. 

“Recovery of digestate and en-
ergy from waste, using thermal and 
biological waste treatment, is an im-
portant part of waste management,” 
says Oertig. “It is a movement away 
from wasted resources, to the utili-
zation of waste as a resource. Our 
new plant at Winterthur embraces 
this concept.” e

Jim McMahon is an environmental 
technology writer. More information is 
available at www.hz-inova.com. 
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