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1. BiorexHoJiorivyHi 3acaay NigBUILIEHHS eHepropecypco-edeKTUBHOCTI Ta €KOJIOTiYHOi 6e3eKy MIPOoLieciB Ha

00’'eKTax KOMYHaJILHOI iHPPacTpyKTypu



2. Biotechnological bases to improve energetic and resource effectiveness and environmental safety of municipal
infrastructure processes

Pedepar:

1. TIpencraByieHi HAYyKOBO OOI'PYHTOBAHI pillleHHs 3 6i0TeXHOJIOriYHOi inTeHcudikalii mpouecis, mo
BUKOPUCTOBYIOTbCSl Y KOMYHAJIbHil iHPPACTPYKTypi HaceJeHNUX MyHKTIiB. PO3p0671€HO 6i0TEXHOJIOTiI0 BUAATIEHHS
CIIOJIyK 3ajli3a Ta MaHraHy 3 IiZl3eMHUX BOJ, HA IIBUIKUX (PiNbTpax 3 11€0JiTOBUM 3aBaHTAXXEHHSM I[1pY BHECEHHI
KyJIbTYyp MiKpoopraHniamiB pofiB Leptothrix i Sphaerotillus. Peanisanis 6ioTexHosiorii 103BoJIs€ JOCATTU
€(EeKTUBHOCTI OUMIIEHHS BOAY 3a 3aJ1i30M Ta MAaHTaHOM: 3 IPUPOJHUMMU KyJbTypamu - 94-99 % Ta 71-87 %; 3
cesiekToBaHUMU - 98-99 % Ta 94-97 % BinnosinHo. Po3pobiieno TexHosorio inTeHcudikauii npouecy geamoHisarii
y 6io(inbTpax UIJISIXOM BHECEHHS Y QiIbTPyIOU€e 3aBaHTAXKEHHSI IIONIEPEJHBO PO3PAX0BAHOI KiIbKOCTi KYJIBTYP
HITpU- Ta AeHITpUQiKaTOpiB, O LO3BOJIsIE CKOPOTUTHU MiATOTOBYMI PEXUM poboTH ¢inbTpa 3 18 1o 2 xib.
P0o3p061€HO TEXHOJIOTiI0 OJlep>KaHHS O6JIM3bKUX 32 CBOIM CKJIAZOM [0 PUPOAHUX MIKPOLIEHO3iB IIPeNnaparis,

BUKOPHUCTaHHS SIKUX 30i/1bl1ye eeKTUBHICTh 6iomecTpyKuii Ha 26,4+0,2 y IOPiBHSHHI 3 TPAAULIITHUMU.

2. The dissertation is devoted to scientific substantiation of new energy and resource efficient and ecological
biotechnologies for intensification of processes of preparation of drinking water and utilization of solid household
waste in municipal infrastructure objects, containing removing iron, manganese and nitrogen compounds from
water as well as intensification for biodestruction of organic compounds in solid wastes. In the study of the work
of rapid filters on the water intake of the village of Khoroshiv, results were obtained that showed the iron / oxygen
ratio to be at level of 0.12 - 0.25, which is according to existing ideas not enough to provide deep treatment, that
was obtained practically. This lead us to idea of biotechnological process to take place. To confirm the above
assumption, experiments were carried out on filtration of water with an iron concentration of 13,3 + 0,8 mg / dm3
at a different filtration rate and in the presence of bacteria in the filter material. The results of additional
experiments showed that usage of oxygen (which allowed biological growth) lead to deeper treatment than in case
of hypochlorite usage. That is, the results obtained not only confirmed the role of microorganisms in the process
of non-irritation / demaganization, but also showed the possibility of practical application of biotechnology
methods to improve the efficiency of water purification from iron and manganese. For the thorough examination
of the biological agent from the filtering material of the various filters, 10 cultures of iron and manganese oxidizing
microorganisms were isolated. The evaluation of the morphology of the cultures obtained, according to the
scheme, allowed them to be classified as Siderocapsa, Leptothrix, Sphaerotillus, Galionella, Metallogenium,
Hyphomicrobium. To implement the proposed schemes a number of technological tasks were solved, including: to
develop effective methods of transfer of inoculum to the loading of filters, to select the most suitable filtering
loading for the specified purposes, to determine the optimum parameters and regimes of filtering and washing of
the filtering layer. Based on the results of the research carried out for the implementation of biotechnology for
disinfection and demagnetization on rapid filters, two technological schemes were developed using natural or
selected microorganisms cultures. The results of the experiments allowed to reveal important dependencies. Since
the concentration of dissolved oxygen at the filter inlet has an opposite effect on the flow of processes, it was
appropriate to investigate their regularities at different values of this indicator. The results of experiments showed
that when the oxygen supply was reduced from 8 to 5.5 mg / dm3, the concentration of ammonium in the filtered
water was in the range of 0.11-0.12 mg / dm3, nitrites - 0.27-0.28 mg / dm3, and nitrates gradually decreased from
11.0 to 2.4 mg / dm3, that is, at high concentrations of oxygen due to nitrification, a significant amount of nitrates
was produced, and as the oxygen content decreased due to denitrification, the decomposition of nitrates and their
concentration declined. The interconnection between the morphological composition of the solid waste and the
biocenoses formed therein was investigated by sorting several samples that arrive at the polygons mm. Kiev and
Khmelnitsky. The correlation with coefficient R=0,65-0,68 was stablished and mathematical model to describe the
process was obtained. An assessment of the adequacy of the developed model was carried out by comparing the
predicted data obtained from the model with the experimental data for the map of the polygon in Chernivtsi with
an approximate time of stay of the SHW for 5 years. Comparison of the predicted composition of the biocenosis



with the actual allocated showed that the difference between the predicted and actual data on the number of
bacteria in the biocenose was 12.5%, and according to the morphological composition - did not exceed 15%, which
confirmed the adequacy of the developed model. An assessment of the effectiveness of the proposed technology
was carried out by laboratory on samples of MSW in Kyiv using a traditional Bacillus-based preparate and mixed
one, the composition of which was determined by simulation. According to the data obtained, the use of a mixture
accelerated the biodestruction and rate of subsidence of the sample (by 26,4 + 0,2%).
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