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Huceprariss Ha 3700yTTS HAyKOBOTO CTymeHs HokTopa ¢inocodii 3a
cremanpHicTioO 101 — «Exonoris». — HarioHanbHMII TEeXHIYHUA YHIBEPCUTET
«XapKiBCbKUH MONITEXHIYHUN 1HCTUTYT» MIiHICTEpPCTBA OCBITH 1 HAYKH Y KpaiHH,
M. Xapkis, 2021.

Huceprariitny po0OoTy BuUKOHaHO Ha Kadeapi XiMIYHOI TEXHIKM Ta
IPOMHUCIIOBOI eKosorii HamoHamsHOTO TEXHIYHOTO YHIBEPCHUTETY «XapKiBCHKHMA
HOJIITeXHIYHUH THCTUTYT» MiHICTEpCTBA OCBITH 1 HAyKU Y KpaiHH.

06’ ckmom 0ocniodxceHHs € TPOLECH OYMILIEHHS CTIYHHUX BOJ Xap4yOBUX
BUPOOHUIITB 3 OPIBHAHHAM €(EKTUBHOCTI METO/(IB OYHILEHHS CTIYHUX BOJ MiCIs
MUTTS KapTOIUTL JIJIs ITABUIIEHHS €KOJIOTTYHOI O€3MeKH iAIPHEMCTB.

Ilpeomem oOocnioxcenns — PIICHHS TNUTaHb EKOJOTIYHOI O€3MeKu Mpu
OUMIIEHHI CTIYHUX BOJ Xap4YOBHX MIAMPUEMCTB Ta PO3poO0Ll 0OTpyHTOBAHOI CXEMHU
OUMIIEHHS CTIYHUX BOJI MICJS MUTTSI OBOYEBOI MPOJIYKIIIi.

Hucepratiiiine AOCHIIPKEHHS] TPHUCBIYEHE TNOIIYKY paliOHAJIbHUX YMOB
OUYMIIICHHS CTIYHUX BOJ 10 HOPM BOJOBIJABEJICHHS Y MIChKY KaHaJli3allll0, a TAaKOXK
NOIIYK 1HHOBALIITHUX €KOJIOTTYHO O€3MeYHUX pIlleHb 0[0JI0 BTOPUHHOIO iX
BUKOPUCTAHHS HAa BHUPOOHUITBI MUIAXOM TOBTOPHOTO iX BHUKOPUCTAHHS 13
3aCTOCYBaHHSAM (PI3UKO-XIMIYHUX METOJIB KOAryJsiiii pO3YMHHUX Ta 3aBUCIIHX
JOMIIIOK, a TaKoX (GIOKYNIAIii ApIOHOAUCIIEPCHUX YacTOK 3a0pyJaHEHb BOJIU 3
[IOJAJIBIINM 11 OCBITJIEHHSIM.

VY BcTyni OOrpyHTOBAaHO HAyKOBY AaKTyalbHICTh JAHCEpTAlIiHOI POOOTH,

chopMynpbOBaHO MeETy 1 3ajadi, BH3HAYe€HO OO0’ €KT, MpeaAMeT 1 METOIU
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JIOCITIJIKEHHS, TIOKa3aHO 3B’S30K pOOOTH 3 HAYKOBHUMH TeMaMH, C(HOPMYIHLOBAHO
HAyKOBY HOBHU3HY Ta HaBEJICHO MTPAKTUYHE 3HAYCHHSI OTPUMAHUX PE3yJIbTaTIB.

[lepmmii po3niy MPUCBAYEHO KOMIUIEKCHOMY aHalli3y HAayKOBO-TEXHIYHOI
iHopmarlii MO0 Cy4acHUX METOMIB OYHCTKH, CTIYHHX BOJI Xap4yOBHX Ta
mianpueMCcTB. Bu3HaueHO OCHOBHI (hakTOpH BIUIMBY HAa HABKOJUIITHE TPHPOITHE
CEpEeIOBUINE CTIYHUX BOJ XapdoBOi MpomucioBOCTi. IIpoaHamizoBaHi cydacHi
METO/H OYHUIICHHS CTIYHUX BOJ.

BusiBieHo, 110 CKIAJHICTh OYMILNEHHS TaKUX CTIYHUX BOJ OOYMOBIIEHA
NOJIIIUCTIEPCHUM  CKJIaJOM  3a0pyJlHEHb Ta  MO€JHAHHSAM  OPraHiYHHX,
HEOpPraHIYHUX PO3YMHHMX 1 HEPO3UMHHHUX CHOJYK, Kl YTBOPIOIOTH CTIMKI KOJOian
Ta IUCTIEPCHI CUCTEMHU.

BcranoBneHuil nepcrneKTUBHUN METOJ MIABUIIEHHS €KOJIOTIYHOT Oe3MeKu
OIAIPUEMCTB  XapuoBOi Ta TMepepoOHOI Traly3l € CTBOPEHHS 3aMKHEHMX
BOJIOOOOPOTHUX CXEM Ta [OBTOPHOIO BHUKOPUCTAHHA OYMILEHOI BOAH Y
BUPOOHMUIITBI, HAPUKIIA/, AJISI MUTTSI OBOYEBOI MPOIYKIIIi.

Y npyromy po3aun  TMpoaHaTi30BaHO CKJaJ CTIYHUX BOJ, XapuyOBHUX
BUPOOHUIITB, OINKCAHI METOAU BIAOOPY NPOO Ta METOAMKU JTOCIIHKCHHS
XapaKTEePUCTUK BOJUM Ta CIOCOOIB EKCHEPUMEHTAIbHOI 1X OYHIIEHHS B
nabopaTopHux ymoBax. OnucaHi XapakTEPUCTHKHU 3pPa3KiB pealbHUX CTIYHUX BOJI
BUPOOHUIITBA KApTOIUITHUX YHWIICIB, B PE3yJbTaTl aHalidy OyJM BCTaHOBJIEHI,
OCHOBHI 3a0pynHroroui pedoBuHU. CKiaj CTIYHUX BOJ 1 1X BIIACTUBOCTI
OIIHIOBAJIUCh 32  pe3yibTaTaMH  CaHITAPHO-XIMIYHOTO  aHamizy. byno
3aMpONMOHOBAHO METOJUKY EKCIEPUMEHTAIBLHOTO JOCHIKEHHS 10 OYHWIIECHHIO
CTIYHUX BOJ O30HYBaHHSM. Bci ekcrnepuMeHTanbHI pPOOOTH 3 MOJETHHUMHU
3pa3KaMu CTIYHUX BOJ MPOBOJMIIMCS B JIabopaTopii kadeapu XIMIYHOI TEXHIKH Ta
npomucnoBoi ekosorii HTY «XIIl» Tta Takox B nabopatopii kadeapu
IPOMHUCIIOBOI Ta O10MEAUYHOI €JIEKTPOHIKH.

Tpetiii po3ain NpucBsIYEHUN pe3ybTaTaM JOCTIIKEHb CIIOCO01B OUHUIIICHHS
CTIYHHUX BOJ MICJST MUTTS OBOUEH Ta aHaNi3y 3aKOHOMIPHOCTEH KoaryJsiii Ta

baokymsaii  MOJIENbHMX 3pa3KiB CTIYHMX BOJ. BH3HaueHI po3paxyHKOBI
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3aJIEKHOCTI 3 OTPUMAHUX PE3yIbTAaTiB EKCHEPUMEHTY,  fAKi CBig4aTh IO
KOHIIEHTpAIlis 030HY BIUIMBAE€ 3HAYHO CUJIBHIIIE HIK Yac OOpOOKH, a TaKOXK JIJIst
MEHIIMX KOHIEHTpAIliid, MO TMiciasi S5 XBWIMH OOpOOKM TOYMHAETHCS pIi3Ke
3MCHIIICHHS IMOKA3HUKIB 3arajJbHOr0 MiKpOOHOT'0 YHCIIA.

Y derBeproMy po3auTi Oyau BCTAaHOBJICHI 3aKOHOMIPHOCTI OYHIICHHS
CTIYHMX BHUPOOHMIITBA KAPTOIUISTHUX YHUICIB. 32 OTPUMAHUMH aHATITUYHUMU
JTAHMMHU HaJdaHl TaKl BUCHOBKH:

— IPOBEJIEHO aHaji3 3pa3KiB CTIYHUX BOJ BUPOOHULTBA KapTOIUISHUX
YUIICIB,;

— BCTAHOBJICHI METOJIM OYHUCTKHU, SIKi JIO3BOJIAIOTH OTPUMATH TIPO30PY
BOJY, IPUIATHY J0 MMOBTOPHOT'O BUKOPUCTAHHS JIJISI MUTTS KapTOILIi;

— BU3HAYCHO IO JUISI TOPYIICHHS CTIMKOCTI JTUCIIEPCHOI CHUCTEMHU
BUSBHUBCS KOAryjassHT — cyinbdaT aloMiHil0 B Kuibkocti 250 wmr/m. s
iHTeHcu@iKalii OCiTaHHS ¢ KOaryJbOBaHMX IUIACTIBIIB 3aBUCIUX YacTOK
mii0paHo HEIOHOTeHHUN (IIOKYJISHT, SKHM PEKOMEHIOBAHO J03yBaTH IIiCIs
BBEJICHHS KOATyJISHTY B KIJIBKOCTI 1O 2,5 MII/JI;

— BCTAHOBJICHO 3aJICKHICTh 3MIHU IIBHIKOCTI OCaJKEHHS (DJIOKYJ BiJ
KUTBKOCT1 (JJIOKYJISTHTY;

- MIPOBEJCHO aHaI3 OCBITJIEHOI BOJAM, SKUH CBIIYUTH IPO 3HMKCHHS
KOHIICHTpAIlii 3aBuUCcIUX dYacTok g0 26 mr/m ta 3MeHmeHHs XCK ta BCKs mo
3Ha4YeHb 262 mr/i ta 176 Mr/i1 BiAmoBI1AHO;

— 3aMpONMOHOBAHO CXEMY OYMINECHHS CTIYHOI BOJM TICIS MUTTS
KapTOIUTl, SKa CKJIQJA€ThCsl 3 TIOMEPETHBOTO MPOINKYBaHHS, PEareHTHOI
00p0oOKH, OCBITIICHHS BOJY Ta 3HEBOIHEHHS OCay.

VY n’sitoMy po3isii HaBeI€HO HAyKOBO-0OTPYHTOBaH1 pEKOMEH Il BUOOPY
TEXHOJIOT1l OOpOOKM CTIYHMX BOJ XapuyoOBUX BUPOOHUUTB 3aajil 3MEHILECHHS
HETaTHUBHOTO BIUTMBY HA JIOBKULIS T4 BTOPHHHOT'O BUKOPUCTAHHS CTIYHO1 BOJH.

3anpornoHoBaHa EKOJIOTYHO Oe3leuHa TEXHOJOTIYHA CXeMa OYMIICHHS

CTIYHOI BOAM 3 MOXJIMBICTIO 1i BTOPUHHOIO BUKOPUCTaHHS MICHS MUTTA
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SUMMARY

Hetta O. Increasing the ecological safety of food industries by cleaning and
utilizing liquid wastes. — Qualification scientific work on the rights of a
manuscript.

Dissertation for the degree of Doctor of philosophy in specialty 101 —
«Ecology». — National Technical University «Kharkiv Polytechnic Institute» of the
Ministry of education and science of Ukraine, Kharkiv, 2021.

The dissertation work was performed at the Department of Chemical
Engineering and Industrial Ecology of the National Technical University «Kharkiv
Polytechnic Institute» Ministry of Education and Science of Ukraine.

The object of the study — the processes of wastewater treatment of food
production with a comparison of the effectiveness of wastewater treatment
methods after washing potatoes to improve the environmental safety of enterprises.

The subject of the research — solving the issues of environmental safety in
wastewater treatment of food enterprises and the development of a well-founded
scheme of wastewater treatment after the washing of vegetable products.

The dissertation research is devoted to the search for rational conditions for
wastewater treatment up to the standards of water disposal in urban sewers, as well
as the search for innovative environmentally friendly solutions for their secondary
use in production by reusing them using physico-chemical methods of coagulation
of soluble and suspended impurities, as well as flocculation of fine particles of
water pollution with its subsequent clarification.

The introduction provides the scientific relevance of the dissertation work,
formulates the goal and objectives, identifies the object, subject and research
methods, shows the connection of the work with scientific topics, formulates the
scientific novelty and gives practical significance of the obtained results.

The first section is devoted to a comprehensive analysis of scientific and
technical information on modern methods of treatment of wastewater of food

industry and enterprises. The main factors of influence on the environment of
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sewage waste water of the food industry. Modern methods of wastewater treatment
are described.

It was found that the complexity of such wastewater treatment is caused by
the polydispersed composition of the clogs and the combination of organic,
inorganic impure and non-pure spolls that form stable colocations and dispersed
systems.

The established promising method for increasing environmental safety of
food and processing enterprises is the creation of closed water circulation schemes
and reuse of treated water in production, for example, for washing vegetable
products.

In the second section the composition of wastewater, food production,
described methods of sampling and methods of research of water characteristics
and experimental methods of their purification in laboratory conditions. Described
the characteristics of real wastewater samples of potato chips production, as a
result of the analysis were established, the main pollutants. The composition of
wastewater and its properties were evaluated by the results of sanitary and
chemical analysis. A method of experimental works with model samples of
wastewater were carried out in the laboratory of the Department of Chemical
Technology and Industrial Ecology NTU "KPI" (the National Technical University
"Kharkiv Polytechnic Institute™) as well as in the laboratory of the Department of
Industrial and Biomedical Electronics.

The third section is devoted to the results of investigations of wastewater
treatment methods after washing of vegetables and analysis of patterns of
coagulation and flocculation of wastewater model samples. The estimated
dependencies from the obtained results of the experiment indicate that the
concentration of ozone affects significantly more strongly than the treatment time,
as well as for lower concentrations that after 5 min. of treatment a sharp decrease

in the indicators of the total microbial number begins.
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In the fourth section the laws of purification of wastewater production of
potato chips were established. The obtained analytical data provided the following
conclusions:

— an analysis of wastewater samples from the potato chip production
facility was carried out;

— the methods of coagulation-flocculation purification, which allow
obtaining clear water that is suitable for reuse for washing potatoes, have been
established;

— it was found that the coagulant — aluminum sulfate in the amount of
250 mg/l. was used to impair the stability of the disperse system. In order to
intensify the cooling of coagulated strata of suspended particles a non-ionogenic
flocculant was selected, which is recommended to be dosed after the introduction
of the coagulant in the amount of 2.5 ml/I;

— the dependence of changes in the flocculant precipitation rate on the
amount of flocculant has been established,

— the analysis of the clarified water showed a decrease in the
concentration of suspended solids to 26 mg/l and a decrease in COC (Chemical
Oxygen Consumption) and BSA 5 (Biochemical Consumption of Acid) to 262
mg/l and 176 mg/l, respectively;

— the scheme of wastewater treatment after washing of potatoes, which
consists of preliminary treatment, reagent treatment, clarification of water and
sludge removal, has been proposed.

The fifth section contains scientific and substantiated recommendations for
selecting the technology of wastewater treatment for food production facilities in
order to reduce the negative impact on the docklands and secondary use of
wastewater.

The ecologically safe technological scheme of wastewater treatment with
the possibility of its reuse after washing fruit and vegetable products.

Recommendations on ecologization of food production are provided.
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Key-words: flocculation, coagulation, ecologization of production,
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particles, physical and chemical purification methods, ozonization.
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