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Reducing Methane Emissions from Slurry

Shaun Connolly
Teagasc, Environment, Soils and Land Use Department, Johnstown Castle, Wexford, Ireland.

Summary

This paper synthesises trial evidence and farm-scale case studies on practical measures to
reduce methane (CH4) emissions from slurry in temperate, pasture-based systems (Ireland).
The most effective single interventions in trials are slurry acidification (target pH = 5.5) and
oxygen-based treatments (mechanical aeration and peroxide amendments), which have
reported CHa reductions commonly >50% in experimental and pilot work. Solid—liquid
separation offers a pragmatic, stackable option that reduces CH4 emissions and improves
nutrient use. Trade-offs include increased ammonia (NHs) losses for oxygen treatments, high
energy requirements for aeration, AD compatibility constraints (acidified slurry is not AD-
friendly), specialist equipment and contractor needs, and non-trivial capital costs. On-farm

mitigation will therefore be most effective when measures are combined (stacked), matched



to store type and farm infrastructure, demonstrated at farm scale, and supported by incentive

mechanisms.

Background and rationale

Methane from slurry storage arises where methanogenic archaea act under anaerobic
conditions; it is a major, addressable source of agricultural greenhouse gas emissions in
Ireland. While NHs emissions and nutrient loss are prominent concerns, the objective here is
to highlight measures that specifically reduce CH4 while noting relevant NHs trade-offs and

operational constraints.



Evidence summary from trials and case studies

Acidification Trials report substantial CHa reductions (reported ranges ~ 67-95%) when
slurry pH is reduced toward ~5.5. Sulphuric acid is consistently the most cost-effective and
operationally efficacious chemical where it can be safely used. Implementation constraints:
suitable mainly for lagoons, requires specialist contractor work and safety procedures, and is

not AD-friendly; capital and operational costs are relatively high.

Oxygen-based treatments (aeration/peroxide) Two practical clusters exist: high-frequency
aeration (mechanical air-injection) and peroxide amendments. Trials indicate CHa reductions
in the order of ~53-63% for peroxide / GasAbate additions and ~57% for high-frequency
aeration in experimental conditions. Important caveats: aeration is energy-intensive and
therefore costly to run; oxygen-based approaches can increase NHs volatilisation and must be
managed to avoid losing plant-available N. Long-term, independent farm trials remain

limited.

Solid—liquid separation (SLS) International data indicate SLS can reduce CH4 emissions by
32% by removing volatile solids from liquid fraction destined for storage. Benefits include
targeted nutrient application and potential value within circular economy pathways; risks
include possible increases in NHs or N2O depending on handling of fractions and storage

practices. Irish emissions data are still emerging.

Commercial microbial additives Recent reviews and a 2025 accepted study find no reliable
effect of many marketed microbial products on CHa or NHs; they cannot be recommended as

mitigation tools.

Anaerobic digestion (AD) AD converts slurry carbon to captured biomethane and can be
climate-beneficial if biogas is reliably captured and credited. However, AD interacts with

NHs management and requires credible crediting for farmers to justify investment.



Practical takeaways

1. Audit your system first. Map store type, volumes, spreading method and AD linkage

potential before selecting technology.

2. Stack complementary measures. Example pathway: separate solids — treat liquid
fraction with an oxygen-based product — store and spread with LESS — Use solids

in AD. Stacking reduces CH4 potential and can mitigate some NH3 trade-offs.

3. Explore AD where appropriate. AD can deliver farm energy and climate benefits if
biomethane is reliably captured, NH3 is managed, and there is a clear revenue/credit
pathway. Farm-scale versus large scale reactors offer different incentives and

advantages.

4. Seek demonstrations & advisor support. Use local trials and Teagasc/industry

demonstrations to validate performance of any technology.

Conclusions and next steps

Multiple practical routes exist to substantially reduce slurry CHa. Acidification and oxygen-
based approaches show the strongest trial reductions, and SLS + precision application
provide pragmatic paths that can be stacked for additive benefit. Key priorities to accelerate
farmer uptake are: independent farm-scale demonstrations, robust verification of commercial
products, clear incentive/crediting mechanisms for on-farm CHa abatement and targeted
policies. The balance between CHa reduction, NHs management and farm economics will

determine which technology mixes are viable at scale.



