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B nuceprarmiiiHoMy JOCHIJKEHI BHPIINICHO BaXXJIMBE HAYKOBO-IIPAKTUYHE
3aBJaHHSI — MIABUILECHHS PIBHS €KOJOTIYHOI Oe3neku aTtMochepu MOTJIUHAHHIM
BYTJIEKUCIJIOTO Ta3y XJIO0pO(pIIBMICHUMH MIKPOBOJOPOCTSAMU. 3alpOIIOHOBAHO CIIOCIO
OUHMIIEHHS TPOMHUCIOBUX Ta30BUX BHUKHIIB 3a y4yacTl XJOPO(DUIBMICHUX
MIKPOBOJIOPOCTEM BI1Jl MAPHUKOBUX ra3iB, 30KpeMa BYIJIEKUCIIOrO Ta3y, 301IbIICHHS
KUIBKOCTI sIKOrO B atMocdepi € HaiguHamiuHimuM. llei cmoci0, 3a paxyHOK
EKCIICPUMEHTAJIbHO BCTAHOBJIEHOTO cHiBBigHOIMIEHHsT KoMmmoHeHTiB CO; 1 SO; Ta
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ra3y B MPUCYTHOCTI MIOKCHAY CyJIbPypy Ta JOCATTH MIABUIIEHHS €(PEKTUBHOCTI
OUMIIICHHS TIPOMMCIIOBUX Ta30BUX BHUKHIIB 1 TUM CaMUM MIJABUIIATA PIBEHb
€KOJIOT1YHO1 0e3MeKn aTMOC(EpPH.

BuBdeno BB Takux (hakTOpiB SIK TeMIlepaTypa, JOBKUHH CBITIOBOI XBHJII,
MPUCYTHICTh CYNYTHIX Ta3iB CHAJIOBaHHS HA JMHAMIKY MOTJIMHAHHS BYTJIEKUCIIOTO
rasy, o aJIcKBaTHO MPHUPOCTY OioMacH MiKpOBOJOpocTe. Bu3HaueHo onTUMabHY
TEMIIepaTypy, 3a SKOi BiOYBa€TbCS MaKCUMAJIBHUW TMPHUPICT MIKPOBOJAOPOCTEH B
JTOCHIDKYBaHI cucTtemi. Bu3HaueHO eHeprito axkTuBallii O010XIMIYHOI peakiii
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JlocmimkeHo BIUIMB JOBXHHHM CBITJIOBOI XBHJII Ha mpupicT Oiomacu

MIKpOBOAOpOCTEH. EKCriepuMEHTanbHO MIATBEPIKEHO AOBXHHHU XBUJIb Yy BHUIHUMIN



o0JacTi CHEeKTPy CBITIA, SIKI XapaKTEpPU3YeThCS HAWOLIBIIO  IHTEHCHUBHICTIO il
IPUPOCTY.
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Olomacu. 3amporoHOBaHa TEXHOJOTIYHA CXe€Ma JI03BOJISIE BIUIMBATH HA 3HUKEHHS
KUTBKOCTI aHTPOTOTeHHUX (PaKTOpiB, SKI COPUYMHSIIOTH 3MIHM KJIIMary, W0 €
OCHOBOIO CY4aCHUX €KOJIOTTYHO O€3MEeYHUX TEXHOJIOT1i.
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ABSTRACT

Viktoriia Katysheva. Increasing the level of environmental safety of the
atmosphere by absorption of carbon dioxide by chlorophyll-containing

microalgae.

The dissertation for the Degree of Doctor of Philosophy in specialty 101 -
"Ecology"”. Lviv Polytechnic National University, Ministry of Education and Science
of Ukraine, Lviv, 2019.

The defense of the dissertation will be held at the meeting of the Specialized
Scientific Council DF 35.052.004 in Lviv Polytechnic National University of the
Ministry of Education and Science of Ukraine.

The important scientific-practical problem of the dissertation research - the
increasing the level of environmental safety of the atmosphere by absorption of
carbon dioxide by chlorophyll-containing microalgae has been solved. The method of
purification of industrial gas emissions with the participation of chlorophyll-
containing microalgae from greenhouse gases, in particular carbon dioxide, the
increase of which in the atmosphere is the most dynamic, is proposed. This method,
due to the experimentally established ratio of CO, and SO, components and
technological parameters, will allow to ensure the absorption of carbon dioxide in the
presence of sulfur dioxide and to improve the efficiency of purification of industrial
gas emissions and thereby increase the level of environmental safety of the
atmosphere.

The influence of such factors as temperature, light wavelength, presence of
associated combustion gases on the dynamics of carbon dioxide absorption, which is
adequate to increase the biomass of microalgae, was studied. The optimal
temperature at which occurs the maximum increase of microalgae in the studied
system is determined. The activation energy of the biochemical reaction of carbon
dioxide binding in biomass (photosynthesis) under the investigated conditions was
determined. The low value of this reaction indicates the feasibility of using the

process of photosynthesis for carbon dioxide absorption.



The influence of light wavelength on the growth of microalgae biomass has
been investigated. The wavelengths in the visible region of the light spectrum, which
Is characterized by the highest intensity of microalgae biomass growth, were
experimentally confirmed.

The mechanism for transport carbon dioxide and associated SO, and NxOy
oxides from the gas phase into the internal cell volume of chlorophyll-containing
microalgae in the process of purification of industrial gas emissions is proposed.
Their influence on the growth of microalgae biomass has been investigated.

The reversible, non-competitive inhibition of sulfur dioxide of the absorption
process of carbon dioxide by microalgae has been proved, and therefore the ability to
control the technology of purification of industrial gas emissions by changing the
amount of substrate - carbon dioxide.

The concentration limit of potential activators on the processes of carbon
dioxide absorption are determined. The concentration of nitrogen oxides in the
absorption medium, which contributes to the maximum accumulation of microalgae
biomass in photobioreactors was established.

Mathematical models of the investigated processes are developed and their
solutions are obtained.

Summarizing the results of the research, the basics of technological processes
of purification of industrial gas emissions from greenhouse gases by chlorophyll-
containing microalgae, with subsequent biomethanization of the obtained biomass
were developed. The proposed technological scheme allows to reduce the number of
anthropogenic factors that cause climate change, which is the basis of modern
environmentally friendly technologies.

Keywords: chlorophyll-containing microalgae, Chlorella, cell membrane,
carbon dioxide (COy), sulfur dioxide (SO), nitrogen oxides (NxOy), inhibitor,
activator, light wavelength, temperature, photosynthesis, biochemical reaction,
enzyme, substrate, enzyme kinetics, Michaelis-Menten equation, Lineweaver—Burk
plot.
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