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Power-to-X and role of gas

~—  Thesmart energy system of the future
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Excess electricity

Denmark Accelerates Power-to-X Push

with DKK 1.25 Billion Subsidy Scheme

Bornholm as the world's first energy island
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Biogas in Denmark
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Biomethanation and circular economy
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Objectives

DENMARK
ohm ¥ 2 askm

Improve biogas productivity using urban biowaste

Explore digested biowaste as nutrient source for biomethanation

Explore changes on microbial communities

Validate process efficiency at up-scaled operation
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Infrastructure

Lab scale operation Pilot scale operation
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Highlights
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« Low inoculation volume: lag phase increase and acidification incidents

« Steady-state: similar process efficiency

16 June 2022

DTU Chemical Engineering

Time (d)

50

%
=1



HE

Lab scale: Long-term operation
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Similar performance of triplicates
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Pilot scale anaerobic digestion

Operational challenges

« Temperature fluctuations (0-15 d)
« Mixing malfunctioning (110-150 d)

« Alternating feeding (whole duration)

Highlights

* Lag phase <20 d

« VFA accumulation during lag phase

« Stable pH

« Similar efficiency with lab scale at

steady-state
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Overall microbial communities

In total
54 AD microbiomes
« 453 OTUs

Samples
e 3lab CSTRs at5 OLRs

* 1 Pilot at 3 OLRSs.

Principal coordinate analysis

» Substrate: distinctly different
» Lab-scale: clustering together
at the different phases

 Pilot scale: separate cluster
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= Lab-scale microbiome
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Pilot scale microbiome
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Pilot scale biomethanation
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Conclusions

Lab scale biogas production

« Stable performance at increased loading rates and long term operation

« Microbiomes at biological triplicates followed a similar pattern

Pilot scale biogas production

« Similar productivity with the lab-scale operation

 Robust microbiome was formed to alleviate process imbalances

Pilot scale biogas upgrading

« Digested biowaste can be used a suitable and cheap source of nutrients

* Production of biomethane complying with gas grid injection (>95% CH,)
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