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Biogas production helps promole the circular economy by valorging wasie and reducing the amount of matenal sent 1o landfills. The

energy oblained from the womass - Diogas — elecinoty andior thermal agent chasn s renewable energy This s because the CO,
relgased into the atmospherne when beogas bums comes from CO, assmilaled by plants during thew growth, or from feed consumed by
animals. According 1o the Kyolo Prolocol, this CO, s recwrculated in A closed loop, unlice CO, from buming fossd fuels (natural gas, coal
crude ofl) The combushion of fossd fusls releases CO, thal was assmilated in prefesionc Bmes. which & considered an addition 1o the
curren! altmosphere. The use of biogas as fual in enengy conversion devices, such as solid caide fuel cells (SOFCs), has been reporied for
siationary applications Furthermore, high-lemperature operabion offers the possbilly of ubiling the heal for cogenerafion Cycles

LHn-wm there are still challenges with SOFGs operation that need to overcome obsiacies io become a widely implemented technology
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Ky stakeholders

* Government & municipalities |) munstry of energy. ) mnstry of emaronment. o) iocal munscpaltes which are kery for waste managerment
polCas, Dofng, Bnd pormiling

= Wakle management companies. || oporators of landfills s) recyching centers ) organc wasle collechon sorasces. i) leedsiock prosidens

¥ Local communities | benefcures of cleanst envronments, s | decentralled energy. @ | polental job aeaton

Product and solubion offenngs

» Distributed power generation for a) communibes, b} ndustnal parks, ) agnculiural facikbes, d) wasle-to-snergy plants by converiing onganc
wasts, o) sgncultural ressdues, 1) serwage siudgs Nio elecincty and heat, g) combined heat and power (CHP) units for vanous mdustnes, h) mecro-
gnds, i} off-gnd power solutions

» Decentralized energy generation i rural areas ndustnal sies wih ofigand wasle munCipalibes seelung sustanable wasie Manageman! and
anergy soubon

impact of a SOFC-biogas sefup

* Economic impact: & Cosl savings for lacddes ubicring on-sie biogas for SOFCs can sgndcantly reduce or ebminate relance on gnd
slectncly and conventional hoat sources. = Miw Mvenue siream snce sicess slecincily generaled by the SOFC can be sold back 1o the gnd
when gnd o connecled

= Social impact: « improved public health by drverting onganc waste from landfils reduces unpleasant odors, methane emessons, and the rigk
of groundwater contamenaton from leachate = Skills development due lo the demand for new techrecal slolis redated to fuel cell operation,
keading to specialized training and educational opporfunsties. s Rural development by provding economic stabiy, reducing oul-migration, and
gty eeng slandards Srough rekabls enorgy acooia

= Environmental impact: « GHG emission reduction by generating electnoty and heat from beogas desplaces the need for fossd fuels
reducing CO, emmsons = Circular economy by transforming wasie nio valuable energy and resouwrces. = Water quality protection by
reducing eachate generaton rom landids, Temeby prolectng groundwater and surfsce water qualty

* Technological impact: & Doves further ressarch, development. and commercialization ol SOFCs. madng o mproved durabsldy cosl
reduchon, and scalabdty « Fosiers sxpertiss n misgrabng sysiems comprsng anaesrobic dgestion, S0FCs, power eloctnonics, and  thermal
managemen sysiems s Promoled the use of sdvanced sensors and sulonomous oparabon of the sysiems

Conclusion Tha SOFC-biogas solution addross critical needs n decentralized energy genoration sustainable waste management and

decarboNIZation ACTOss Varous seciors, offenng prachcal and economecally pafhways loward a sustanable future
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& This type of material is a good candidate for
protective coatings in the asrospace industry.

=* In the future, analyses will be carried out to test
COITOSioNn resistance.
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