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€HEPreTUYHOr0 BUKOPUCTAHHSA

2. Landfill gas generation and assessment of landfill gas to energy potential at municipal solid waste landfills of
Ukraine.

Pedepar:

1. MeTo10 po60TH € BCTAaHOBJIEHHSI OCOOIMBOCTEN MpoLiecy yTBOpeHH:! 6iorasy (BI') Ha moJliroHax TBepayx
no6yroBux Bigxonis (TTIB) Ykpainu, BU3HaY€HHS HasIBHUX OOCSTiB yTBOPEHHS Ta NOTEHIialy €eHePreTUYHOro
BUKOPMCTaHHS BI' Ta m4XiB 10r0 HApOIyBaHH4. B pe3ysbTaTi JOCHiIKEeHHS IeCTH YKPaiHChKUX IOJIIFOHIB Ta
MaTeMaTU4YHOro MOJIesIoBaHHS (Pi3nKo-xiMiuHUX i 6i0/I0TIYHUX MPOLIECiB BCTAaHOBJIEHO, 1110 OCHOBHI YUHHUKY, 1110
BIIJINBAIOTh Ha OOCAT i mBUAKiCTb Buxoay BI', B 3HayHil Mipi BU3HAUal0ThCS €KCILTyaTaliliHOI0 IIPAaKTUKOIO
IIOJIirOHiB. [I715 yKpaiHChKUX IIOJIIrOHIB XapaKTepHi BUCOKA MBUIKICTb aHAepPOOHOr0 PO3KJIATAHHS | 3HAYHUI
aepoOHMI po3Maj OpraHiuHOI peYOBUHU B I1€Pio], eKCIlTyaTallii IoJIiroHy Yepe3 HU3bKUI CTYIiHb YIIiIbHEHHS,
BiZICYTHICTb IIOLIAPOBOTO i KiHLIEBOTO ITOKPUTTS, HU3bKY LIBMIKICTh HAPOLIYBAHHA IOJIITOHY, HEJOCTATHIN BilBif,
¢dinbTparty 3 TijIa MOJIroHy i NOXeXi. BcTaHOBIEHO, 10 MBUAKICTb PO3KJIAIAHHS BiIXOMiB 3MIHIOETBCS B 4aci i IO

ryIM6UHi nosirony. JluHamika ra3oyTBOPEHHS MOXKe O0yTH JOCTaTHbO AOCTOBIPHO OMNKCaHA JJBOKOMIIOHEHTHOIO



MOZEJIIIO po3Many 1-ro nopsaKy 3 ypaxyBaHHSIM II€PioAy Ta MPAaKTUKY €KCILIyaTallil oJIiroHis. 3arpornoH0BaHO
KoeilieHTH MBUAKOCTI PO3KJIAJIaHHSI OPTaHiYHOI PEYOBUHU Ta a€POOHOTO PO3KJIATIAHHS BiAXOMIB [1JIs Pi3HUX THUITIB
IIOJIIrOHIB i iX nepiony ekcrulyaTalii, po3paxoBaHi cleHapii 0ocsriB Buxozy i 3MiHu gxocTi BI' 1151 1oJ1iroHis 3
pi3HMMU XapaKTepUCTUKAMU IIPOTSTOM X XKUTTEBOTO LUKITy. OLiHEHO NOTeHIial eHePreTUYHOTrO BUKOPUCTaHHS BI'
B YKpaiHi, HaaHo pekoMeHaaLii o0 BUOOPY MeTO/iB OL[iHKY ra30yTBOPEHHS, 3061/IblIeHHS TIOTeHIiany reHepariii,
300py Ta eHepreTu4Hoi yTunisauii bI' Ta anbTepHaTUBHUX IIJISIXIB CKOPOYEHHS 10r0 BUKUIIB B aTMocdepy.

2. The thesis is focused on investigation and modeling of landfill gas (LFG) generation, and assessment of LFG to
energy potential at Ukrainian municipal solid waste landfills. Six Ukrainian landfills of different size were
investigated using field tests and laboratory methods for investigation of organic matter stabilization and gas
production potential. The observed degree of reactivity and remaining LFG potential is lower than predicted with
the IPCC 1st order decay model using decay rate values recommended for the climate of Ukraine. Modeling
biological (anaerobic and aerobic), physical and chemical processes in the landfill shows that the factors that are
mostly influencing anaerobic decay rate and LFG generation potential (moisture, temperature, aerobic decay) to a
large extent depend on the landfill operation practice. Ukrainian landfills, especially old ones, are characterized by
poor landfill operation standards, such as low compaction, lack of intermediate cover, low rate of landfill growth,
possible leachate accumulation and fires. Therefore, Ukrainian landfills are characterized by intensive aerobic
degradation of organic matter and accelerated anaerobic decay during landfill operation, as well as rapid decrease
of LFG generation rates after landfill closure. Anaerobic decay rate is higher than values recommended by the IPCC
for the conditions of sanitary landfills in similar climatic conditions, and degree of aerobic degradation can reach
up to 50%. LFG generation dynamics can be with sufficient accuracy described using two-component 1st order
decay model, the ranges of anaerobic decay rates and aerobic decay factors for different landfill characteristics,
operational and climatic conditions are suggested. Recommendations on selection of methods for assessment of
landfill reactivity and LFG generation potential in the conditions of Ukrainian landfills are presented. The LFG to
energy is estimated for Ukraine, recommendations for improvement of landfill operation practice and related
increase of LFG generation and collection potential are provided. Alternative methods of decrease of methane

emissions are discussed.
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