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¢ƘŜ 9wL ƛǎ ¦//Ωǎ ŦƭŀƎǎƘƛǇ LƴǎǘƛǘǳǘŜ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ƳŀǊƛƴŜ ŀƴŘ ŜƴŜǊƎȅ ǊŜǎŜŀǊŎƘ  
bringing research teams from across science, engineering, business and humanities  

to address global environmental challenges in a multi-disciplinary approach   

Environmental Research Institute (ERI) 

.  

Research enabling a low carbon and 

resource efficient future 

 
Å  300 researchers from 10 schools and 3 centres  
    Marine Renewable Energy Ireland (MaREI) 
    Aquaculture and Fisheries Development Centre (AFDC)  
    Centre for Research on Atmospheric Chemistry (CRAC) 

 
Å  150 active research projects with ϵ44 M of funding 
 
Å  7000 m2 of offices, laboratories and workshops in  
    two dedicated research buildings on UCC campus 



Å Marine and renewable energy research, development & innovation hub 

Å SFI research centre coordinated by the Environmental Research Institute 
at University College Cork with partners across 6 academic institutions  

Å Headquartered in the ERI Beaufort Building on the IMERC campus in 
Cork Harbour which also houses the Lir National Ocean Test Facility 

άMaREI: Unlocking the potential of our marine and energy resources through 
the power of research and innovationέ 

We combine the expertise of a wide range of research groups and industry partners 
with the shared mission of solving the main scientific, technical and socio-economic 

challenges across the marine and energy spaces.  
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6 European gas grids 
have committed to 
100% green gas in the 
gas grid by 2050 

TRL 7-9 

TRL 6 

TRL 4,5 

TRL 3,4 Green Gas 
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Peer review papers (ca. 100 published since 2004) 
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Initiation of Industry 

Green Gas from grass and slurries 
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Grass to transport fuel 

harvest silage storage 

macerator 

Source: energiewerkstatt, IEA  and personal photos 

anaerobic  

digester 

weigh bridge 

Biogas service station Scrubbing & 

storage 
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Co-digestion of grass and slurry 

 

 IEA Bioenergy Task 37 



Grass %VS Slurry %VS 

100 0 

80 20 

60 40 

50 50 

40 60 

20 80 

0 100 

Cellulose 

Biomethane Potential Assays 

 

 IEA Bioenergy Task 37 



107 m3 CH4 t
-1 Grass Silage  v. 16 m3 CH4 t

-1 Dairy Slurry 
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170 digesters treating 10,000 t a-1 of grass and 40,000 t a-1 of dairy slurry 

 

 

 

1.1 % Grassland in Ireland 

Scale of Grass Biogas industry 
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Demand Driven Biogas 
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Intermittent feeding of biogas facility 
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10 hours of feeding 

10 hours no feeding 

4 hours of digestate 

discharge 



Effect of flexible biogas production on gas 
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A theoretical grass silage digester that would produce 435 kWe in a continuous fed system was 

adapted to demand driven biogas. System required 187 min to produce sufficient methane to run a 

2MWe combined heat and power (CHP) unit for 60 min. 21% of biogas was used in CHP and 79% 

was upgraded. 



TRL 7-9 

TRL 6 

TRL 4,5 

TRL 3,4 

Third stage of Industry 

Green Gas from seaweed 
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Å Green tides in eutrophic estuaries 

Å Ulva Lactuca has a C:N < 10 and 5% sulphur content..not pleasant 

Å 10,000 tonnes of sea lettuce arise in  West Cork annually 

Å Sufficient to power 264 cars per annum 

20m3 CH4 /t wet vs 100 m3 CH4/t dry 
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Brown Seaweeds 
Å C/N ratio in range 20 ς 30 
Å Low sulphur 
Å Suitable for mono-digestion 
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BIOENERGY 
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Specific methane yields of Seaweed 

S. Polyschides 

A. Nodosum 

L. Digitata 

S. latissima 
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Seasonal Variation in composition of Laminaria Digitata 
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Seasonal Variation in biomethane yield from 
Laminaria Digitata 
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BIOENERGY 
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Seasonal Variation in A. nodosum 
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Higher methane yields after ensiling 

can compensate for silage 

fermentation losses. 

 

No losses in methane yield occurred 

during 90 day storage for 4 of 5 

species. 
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TRL 7-9 

TRL 6 

TRL 4,5 

TRL 3,4 Fourth stage of Industry 

Green Gas from electricity 
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Curtailment and storage of variable renewable electricity 

34 

Wind capacity as a proportion of minimum demand in summer 2020  
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P2G: Electrolysis followed by Methanation 

 

 

35 

 
Electrolysis:  Electricity converted to H2  at 70 - 90% Ȇ 

 
Methanation : 4H2 + CO2 = CH4 + 2H2O   at 80ð 90%Ȇ  

 

Overall:  55 - 80% Ȇ  
   

2 MW Power -to -Gas unit ( Falkenhagen , Germany). 

Hydrogen is injected into the grid without methanation  
Windmill at a biogas facility. (Source:  Xergi) 
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Amita Jacob Guneratnam, Eoin Ahern, Ao Xia, Jerry 
aǳǊǇƘȅ όнлмсύ ά! {ǘǳŘȅ ƻŦ ǘƘŜ tŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀ 
¢ƘŜǊƳƻǇƘƛƭƛŎ .ƛƻƭƻƎƛŎŀƭ aŜǘƘŀƴŀǘƛƻƴ {ȅǎǘŜƳέ Lƴ 
Preparation 
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H2: energy Density 12.1 MJ/mn
3 :  CH4: Energy density 37.6 MJ/mn

3 

Sabatier Equation:  4H2 + CO2 = CH4 + 2H2O

   

Gaseous biofuel from non-biological origin 

Source of CO2 from biogas:  

Mix biogas (50% CH4 and 50% CO2) with H2; generate double the CH4 

(1 mol CO2 generates 1 mol CH4).  
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