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Pilnveidoti enzimatiskas hidrolizes eksperimenti

Projekts Nr. 1.1.1.1/20/A/041

Projekta 2023.gada 2. ceturksni tiek turpinats darbs pie enzimatiskas hidrolizes
eksperimentiem. Péc neatkarigu ekspertu komentaru sanemsanas eksperimenti tiek
pilnveidoti, pievienojot papildus mérijjumus proteinu sastava noteiksanai

Pielietojot ultrafiltracijas tehnologiju proteinu atdaliSanai, tika secinats, ka proteina hidrolize
dlnas ir notikusi tikai dalgji, jo attiecigi 200 mikrometru membranas spé&j nodrosinat 60%
iekoncentrésanas faktoru, 80 mikrometru membrana 62% iekoncentrésanas faktoru, bet 5
mikrometru membrana 70% iekoncentrésanas. Tiesi fakts, ka membranas iekoncentrésanas
véribas ir tik ldzigas, nozZimég, ka hidrolizes Skiduma ir relativi ir tikai vidéji 40% proteinu, kas
mazaki par 200 mikrometriem, un 30%, kas mazaki par 5 mikrometriem un ir vértéjami ka
relativi lieli. Sis fakts dal@ji skaidro, kapéc proteini péc to izsalodanas ir griti atkal izskidinami.
Tapéc ka, jo lielaka molekula, jo relativi zemaka bis tas skidiba tGden1. Projekta atkartoti art ir
veikti testi ar sénu enzimiem.

Rezultati zinoti 2 starptautiskas konferenceés:

1) stenda referats 19th International Conference on Renewable Resources &
Biorefineries, Riga, Latvija, 31.05.-02.06.2023. Zarina R., MeZule L. “Showcasing the
biorefinery potential of Latvian municipal sewage sludge”
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—| The Problem

The global amount of sewage sludge is expected to increase in the future due to growing urbanization and new connections to Dll:‘;;'.:‘zl\wﬁrﬂgbm Asnczggf‘m
centralized wastewater treatment systems [1]. Meanwhile, EU waste policy encourages resource recovery in order to transition

1o a circular economy. Although typically regarded as waste biomass, sewage sludge contains valuable resources [2]. Cumrent
uses of sludge in Latvia are mostly limited to organic fertilizer (Fig 1), hawever, this approach does not take full advantage of

sludge properties. As a first step towards developing novel sludge management strategies for Latvia, a chemical
characterization of available sludge is needed.
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Figure 1 Uilization of zewage thidge in Latvia in year 2020 1]

—I Sludge characterization I

Chemical analysis was performed on several types of Latvian municipal
sewage sludge (Fig 2, 3). Secondary sludge contained 26% cellulose, 18.5%
proteins and 9.8% lipids per TS. Primary sludge contained 19.8%
carbohydrates (including 7.1% cellulose) and 23.9% proteins per TS. Digested %%
sludge contained 8.6% proteins and 8.8% lipids per TS. Excess secondary

sludge and digestate are unlikely to be used in resource recovery operations s 2o o o

due to their high moisture content and placement in the treatment process.
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2) mutiskais zinojums RTU 63. starptautiskas zinatniskas konferences sekcija
“Bioenergijas tehnologijas un Biotehnologijas” Rlta Zarina “Resursu atguves iesp€jas
no Latvijas notekldens dinam.

Projekta turpinas eksperimenti pie membranu filtracijas testiem un iespé&jamo dinu
komponensu sadali$anas, tiek izvértéts dinu sastavs, to talakas izmantoSanas iespéjas.

Veikti art eksperimenti, lai izpétitu, kada ietekme NAID dezintegracijai un hidrolizei ir uz dinu
biometana potencialu. Sie eksperimenti bija vérsti uz to, lai noskaidrotu, kura no $im metodém
varétu but efektivaka biogazes razosanai no dinam. Pétijuma laika konstatéja gazu nopludes
problémas biometana potenciala noteikSanas iekarta, kas traucéja ieglt uzticamus rezultatus
paraugiem. Lai noveérstu Sis problémas, tika veikti tehniskie uzlabojumi un remontdarbi, lai
nodrosinatu iekartas nepartrauktu darbibu bez noplidém un panaktu precizus mérijumus.
Pétljuma gaita iegltas atzinas liecina, ka biogazes raZzoSana vai kompostésana ir viena no
efektivakajam dinu parpalikuma izmantoSanas metodém. Tas nodroSina energétiski un vides
zina efektivu dinu biomaterialu izmantosanu, samazinot neizmantoSanas radito vides ietekmi
un potenciali sniedzot ekonomisku labumu no biogazes razoSanas procesa.

Tiek pétitas dlnu talakas izmantoSanas iesp€jas. Sagatavots un iesniegts kopsavilkums
zinojumam zinatniska konferencé Retaste2023.



