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 By capturing methane, we can 
make a significant difference to the 
atmosphere and have an easy-to-produce, 
cheap fuel supply 

Cornish science and technology firm Bennamann has 
developed a method to capture slurry emissions and bring 
livestock farmers one step closer to a circular economy

ABOVE
The Bennamann 
slurry store cover 
can capture fugitive 
methane for 
processing into fuel

The idea has been floated that 
to minimise agricultural 
emissions, farmers should 
look to reduce herd sizes, but 

this would only move the issue to 
elsewhere in the world. It would also 
add the carbon cost of importing 
additional meat and dairy products into 
the UK. Would it not be better to adapt 
our existing systems?
This is the methodology behind 

Bennamann, a multi-faceted research 
and development company based near 
Truro, Cornwall. Led by chairman and 
co-founder Dr Chris Mann, the company 
has worked on capturing fugitive 
emissions from slurry stores to convert 
this into a usable fuel source. 
“The initial idea came from 

something I saw in America,” he 
explained. “In America people would 
bag their grass cuttings up and put 
them in the garage if they were going 
away for the weekend, so as not to 
leave them on the street. When these 
bags heated up, the gases would 
expand and the cuttings would 

Sustainable 
slurry systems

combust. I remember hearing this and 
being blown away by the potential 
power stored in grass.”
He calculated that a hectare of grass 

could produce power equivalent to 
10,000 litres of fuel annually. Taking his 
research further, he looked at dairy 
farms and, specifically, the slurry 
produced. This lined up with the 
growing focus on reducing agriculture’s 
greenhouse gas emissions. 
“The focus until now has been on 

carbon emissions, which stay in the 
atmosphere for far longer,” Chris 
explained. “However, carbon dioxide 
doesn’t react with the atmosphere in 
the same way that methane does. 
Methane leaves our atmosphere far 
quicker, but it does a lot more damage 
to the Earth’s climate in the short term.”
He added that by capturing fugitive 

methane, emitted from open air slurry 
stores, farms could not only drastically 
reduce damaging on-farm emissions, 
they could turn the captured gas into an 
additional revenue source as a fuel. It’s 
this aspect that has led to a partnership 

with CNH Industrial, following the 
launch of the New Holland Production 
Methane Power Tractor. 
The Bennamann solution involves a 

layered lagoon cover, which has 
multiple benefits. Firstly, it secures any 
methane emitted from the slurry, ready 
to be processed into fuel-grade 
methane. It also stops rainwater getting 
into the slurry, which significantly 
increases the capacity of the lagoon, 
helping to minimise storage issues 
outside of the spreading season 
(especially in nitrate vulnerable zones).
It works by capturing the methane 

emissions under the initial layer and 
pumping them  out of the lagoon to be 
processed into biomethane. Once the 
methane has been taken out and 
cleaned, it is pumped back to the 
lagoon into a secondary layer where it 
can be stored. The specially designed 
sheet is said to hold around a month’s 
worth of methane gas.

Once the methane has been captured 
and processed, it needs to be stored for 
distribution. Liquid methane is 
cryogenic, meaning it needs to kept at 
an extremely low temperature to stay in 
that state. Because the boiling point of 
liquid methane is low, in traditional 
stores the gas occasionally has to be 
vented to relieve pressure that builds 
up. In an industry trying to minimise 
greenhouse gas emissions, this is 
obviously a major issue. 
Bennamann has tackled this issue 

with a patented system which monitors 
the pressure in the container and 
automatically reduces the temperature, 
bringing the methane back below the 
boiling point. This will enable liquid 
methane to be transported and stored 
without the need to vent gases. They 
have also worked on a distribution 
system for compressed natural gas 
itself, as used in the New Holland 
Methane Power Tractor.
The end-to-end system involves a 

moveable collection and distribution 
set-up, where local dealers can travel 
from farm to farm collecting the 
methane captured, as well as filling up 
onsite storage for methane fuels. This 
means that dairy farmers can easily 
market their methane, while local farms 
and contractors can use the methane to 
power trucks and other equipment.
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“It becomes a circular economy and 
helps reduce emissions at every stage of 
the farming process,” said Chris. “We 
know that the production of artificial 
fertilisers contributes massively to the 
carbon footprint of agriculture, so if we 
can boost the capabilities of a naturally 
produced by-product, which will then 
grow crops, which feed the livestock 
and produce even more slurry and 
methane, then that’s a massive benefit 
to the end-user.”
In partnership with Chynoweth Farm, 

the company is also running trials to 
determine how different growth stages 
and grass varieties impact the methane 
production in slurry. 
He added: “We want to see how the 

different dry matter contents can 
impact the quality of the slurry. When 
we can boost each aspect of the 
process, it eventually leads to a 
healthier bottom line for the farmer – 
whether this is through additional 
income streams, operational savings or 
the availability of subsidies because 
they have quantifiable proof that they 
are reducing environmental impacts.”
Other projects include testing the 

impact of heat and agitation on the 
slurry to see what produces the most 
methane. Using laboratory equipment, 
Bennamann can forecast the long term 
impact of different methods to inform 
the company’s advice to users and 
possible product development further 
down the line.
One key development is the 

production of a retro-fit lagoon cover, 
making it possible to capture methane 
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ABOVE
Bennamann hold 
scientific trials on 
their premises, 
including testing 
how environmental 
factors impact the 
methane released 
from slurry

LEFT
The Bennamann 
slurry lagoon design 
is modular, enabling 
the gas to be 
removed, processed 
and stored ahead of 
collection“Using methane makes a lot of 

sense,” explained Chris. “Electric 
vehicles have various issues, including 
battery life,  the carbon embedded in 
production and the fact that the 
production of electricity currently adds 
greenhouse gases to the atmosphere.
“There’s also hydrogen, but hydrogen 

is really a battery as it has to be created 
using energy and needs be heavily 
compressed to be a viable fuel. With 
fugitive methane, the anaerobic bugs 
do all the work, and by capturing their 
methane we can make a significant 
difference to the atmosphere and have 
an easy-to-produce, cheap fuel supply. 
As well as this, it has similar combustion 
properties to diesel.”

New methods
Bennamann is also carrying out 
research to maximise the methane 
produced and to add value through the 
farming chain.
Part of this includes processing the 

slurry into digestate. This uses a 
specially formulated biological process 
to boost the nutrients in the slurry and 
help farmers minimise their reliance on 
artificial fertilisers. The waste can also 
be used in a small-scale anaerobic 
digestion plant, producing additional 
heat and electricity which can be used 
to power the farm, or be put into the 
grid for an additional income stream.
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on dairy farms up and down the UK. 
Chris explained: “To capture methane, 
the farm has to have a specially built 
lagoon. Due to the cost of this, our 
system is only viable for farms with 
systems that need replacing.”
The retrofit system comprises a sheet 

(up to 25m x 25m) with an inflatable bag 
on top. This covers the existing lagoon 
and the methane is pumped out, 
processed and then pumped into the 
bag on top. The current prototype is 
reported to have a capacity of 1,200 
cubic metres, or around half a tonne of 
methane. This development is 
particularly interesting when taken 
alongside the partnership with CNH 
Industrial.
“When you market something like a 

methane tractor, you have to be certain 
that there are enough customers who 
can use that machine to its full 
potential,” said Chris. “Our system had 
already extended that potential market 
by making it easier to produce methane 
fuel on farm. Now the retrofit system 
makes it possible for all 8,500 dairy 
farmers in the UK to capture and use 
their own methane supply, as well as 
supply methane-based fuels to their 
surrounding area.”
Alongside the development of 

methane capturing products to add 
value to farming businesses, 
Bennamann has ensured that each part 
of the chain is connected for remote 
monitoring and operation. 
Embracing the Internet of Things 

(IoT), the Bennamann system can be 
remotely operated by the company. 

CNH Industrial
When CNH Industrial purchased a stake 
in Bennamann, it struck a deal that had 
benefits for both companies. For CNH 
Industrial and its agricultural brands, it 
made it possible for the company to 
offer an end-to-end solution alongside 

its New Holland Methane Power tractor. 
CNH Industrial and its on-highway sister 
company Iveco Group. Bennamann 
technology can be used alongside 
methane-powered trucks and lorries 
produced by Iveco.
For Bennamann, the deal represents 

increased economies of scale. Access to 
the New Holland dealer network means 
that as new developments are brought 
to market, they be rolled out through 
the network. By working alongside the 
New Holland Methane Power Tractor 
development, Bennamann can also be 
sure of a marketplace for its methane 
capturing technology. 

 When you market something like a 
methane tractor, you have to be certain 
that there are enough customers who can 
use it to its full potential 

BELOW LEFT
Dr Chris Mann 
stands with the 
mobile methane 
storage and 
distribution unit, 
which can be 
operated remotely. 
Note the methane 
power Iveco truck in 
the background
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