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Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHA BUPIIEHHIO BayKJIMBOI TPO6IeMU CTBOPEHHS HayKOBO-TEXHOJIOTIYHUX 3acaf,
KOMILJIEKCHOI [1lepepo6Ku NpupogHux Ta TexHoreHHux N,P K,Ca-BMiCcHUX BiZIXO/iB TPOMUCJIOBOTO PETiOHY 3
OJlep>KaHHSIM 6ioMiHepabHUX NOOPUB, OOI'PYHTYBAHHSI XiMiYHUX TE€XHOJIOTIH €HEPro- i pecypcoolagHoOro
CIIPSIMyBaHH$, KIHETUYHUX i MATEMAaTUYHUX MOZEJIEeN ITPOLIECIB Ta PEAKTOPIB, O 3a0€3MeYyI0Th 3HUKEHHS]
HaBaHTaXEHHS Ha HaBKOJIUIIHE CEPENIOBUIIE i SMEHIIEHHS BUKU/IIB «[TapHUKOBUX» ra3iB - CH4 ta CO2.TeopeTn4HO
OOI'PYHTOBAHO Ta €KCIIEPUMEHTAJIbHO MiATBEP/’)KEHO HAYKOBi OCHOBU KOMILJIEKCHOI Itepepo6ku N,P K,Ca-BMicHUX
BiXO[iB, BUSIBJIEHI (Pi3VKO-XiMiYHi 3aKOHOMIPHOCTI CTafiill KOHLIEHTPYBaHHS PO34MHiB, MiKPOOiOJIOTiYHOI aKTUBalLi,
IVCIIEPTyBaHHS i 6i0XiMiYHOI leCTPYKIii 3 oJlep>KaHHIM HA3KY N10J1iBapiaHTHUX 6iOMiHepalbHUX 10OPUB.

OTpumanu nojaspiinil PO3BUTOK HAYKOBI IepeyMOBU CIIOCO0Y ofiep>KaHHS PochHOpOBMICHOTO KOMIIOHEHTY



6ioMiHepasibHUX OOPUB 3 BifxoziB.PO3BUHEHI YsBIEHHS PO MeXaHi3M 6ioxiMiyHOi nepepooku N,P,K,Ca-BMicHUX
BiIXO[iB y CKJIaHI} reTeporeHHiN cucTemi «cybcTpaT-pifHa-ra3oBa cymim-6iominepanbHe 1o6puBo». Ha ocHOBI
MaTeMaTU4HOI MOojieJli O6IPYHTOBAHO METO]] PO3PaXxyHKy OCHOBHUX ITIapaMeTPiB peakTopa oflep>KaHHS
6ioMiHepasIbHOrO NOOPKMBA, 110 BPaXOBY€E PEXMUM I10[1a4i CUPOBUHY, BU3BHAYEHO Koe(illieHT! MacoBiggadi ans ¢asu
«TBepamii cyoeTpar-piguHa» (199,28:10-6 m/c) Ta «raszoBa cyMim-6ioMmiHepanbHe o6puBo» (142,72:10-5 m/c).
BusBiieHO 3aKOHOMIPHOCTI BILIUBY niepeaHboro auctepryBanHg N,P,K,Ca-BMiCcHUX BiIX0MiB Ha pO3Mip 4aCTOK
CHPOBMHU. BCTaHOBJIEHO TEPMOJMHAMIYHI 3aJIEXKHOCTI IIPOLIECY OflepKaHHS 6iorasy Ta MeTaHy I1py nepepooLi
Ca50H(P0O4)3, Ca3(PO4)2, pocnMHHUX BiXOiB, YIIiIbLHEHOTO aKTUBHOTO MYJly B iHTEpBaJli Temneparyp 326-223 K
(ysBHa Ea =24,8 kI’ /MoJ1b).BcTaHOBIIEHO KiHETHYHI 3a/1e5KHOCTI rpoliecy rnepepooku N,P,K,Ca-BMiCHUX BiTXomiB y
6ioxiMiUYHOMY peakTopi Ta eKCIIEPUMEHTAJILHO I0BE/IEHO, 1110 KOMOIHYBaHHS METOJiB I10IIepeAHbOI
rigpogrHamivHOI 06po6KuU Bigxomis (mpu Re=46040) Ta Mikpo6iosIOriyHOI akTUBaLi (IpY CHiBBiIHOMIEHH]
MiKp06i0JI0riYHO aKTUBHA J06aBKa:cupoBuHa 1:30) 103BOJIsIE CKOPOTUTH YacC NepedyBaHHSI CUDOBUHU Y
6ioxiMiuHOMy peaktopiy 3,3-5,1 pa3u Ta MifABULIUTY BMICT [1I0XXUBHUX €JIEeMEHTIB y piikoMy 6ioMiHepasbHOMY
IoOpuBi. BCTaHOBJIEHO BIJIMB PEKMMHUX N1apaMETPiB pOOOTH LIEHTPOOIKHOTO IUCIIEpPraTopa Mpy nonepeHin
00po011i BinxX0[iB 3 10AaBaHHIM MiKpOOiOJIOTiYHO aKTUBHOI J06ABKY Ha SKiCTh 6iOMiHEpaIbHOTO AOOPYBA Ta BUXIN
6iorasy. BusiBneHo KiHeTU4YHi 3aKOHOMIpHOCTI Buxozny kapooH(IV) okcuny Ta KaJablTHOBAHOI COOU Bifl TPUBAJIOCTI
npolecy 6ioximiuHoi fectpykuii Binxonis. Bcranosnenuii BiinB NaOH Ha edeKkTUBHICTb noryinHaHHS KapooH(IV)
OKCHUy 3i 6iorasy sIK CypOBiJHOTO NIPOAYKTY IIPoLeCcy 6i0XiMiuHOI epepoOKy BiIXOiB, HAUBULIUK CTYIIiHb
nornuHaHHs CO2 98,53-98,71 % nocsaraerncs 3a KoHUeHTpauii NaOH 10-20 %. BcTaHOBJIEHO BIJIUB TEMIIEPATYPH
Ta MaTEMaTUYHO OIMKCAHO KiHEeTUKY 6i0XiMiYHOro OKMCHeHHs HiTporeHy amoHiiHOro y pigkux N-BMiCHUX Bigxonax
BMPOOHMLITBA Kapbaminy Ta BUSIBJIEHO, 110 ONTUMAIbHUM YacoM HiTpudikauii € 13 rog npu nutomiil BUTpari
noBitps 4,15 M3 /M3, ipotiec BindyBaeThcs y andy3iliHil 06s1acTi 3a peakiielo nepioro NopsIKy, BeJnIruHa eHeprii
aktuBalii 6,49 x>k /Mob. BcTaHOBIEHO 3a71€KHOCTI BILJIMBY iIHTEHCUBHOCTI Ta peXKUMY aepallii Ha [porec
6ioximMiuHOro BUIy4eHHs (PEHOJIiB 3 IPOMUCIIOBUX CTOKIB BUPOOHUIITBA aMOHIl cyJbdaTy Ta Hirporeny
aMOHIMHOrO - 3 PiiKUX BiIX0[iB BUPDOOHUITBA KapbamMiny. CTBOPEHO TEXHOJIOTII0 aicCOPOLIiHOI NepepodKU PiIKuX
N-BMicHUX Bifx0/liB BUDOOHHULITBA aMOHiH Cysb(aTy Bifl CMOJIMCTUX PEYOBUH IIPY BUKOPUCTAHHI GEHTOHITY Ta
IIPUPOJIHOrO aiCOPOEHTY Ha OCHOBI COHSIIIHUKOBOTO JIYIIMUHHS, 110 I03BOJISIE OBECTHU iX BMICT 10
rPaHMYHOMOINYCTUMOI KOHIIeHTpallil (MeHiIe 25 Mr/am3). EkcriepuMeHTasbHO IOBEIEHO, 0 fo6aBka Kapoaminy y
KisibKocTi 0,5 /M3 cripuse migBuineHHIo 6ioxiMivHOro BujanieHHs GeHOJiB, IpU BUXiZHOMY BMicTi 537 mr/am3 Ta
IMTOMIN BUTpaTi oBiTps 5,84 M3 /M3, 3 pigkux N-BMiCHUX BiIXOZiB BUPDOOHUILTBA aMOHIi1 Cy1bdaTy 10
IPaHUYHOAOIYCTUMUX 3HaueHb — 0,98 mr/nm3. CTBOPEHO HayKOBO-TEXHOJIOTIYHI 3acafii TEXHOJIOTi epepoOKu
N,P,K,Ca-BMicHUX BiIXOZiB 3 Ofiep>KaHHSIM 6iOMiHepasbHUX JOOPUB. PO3MNUPEHO CUPOBUHHY 0a3y OJ1st

BUPOOHHUILITBA TA ACOPTUMEHT €KOJIOTTYHO YUCTUX biominepanbHuX 1o6puB 3 N,P,K ,Ca-BMicHUX BinxomiB.

2. The focus of this dissertation is the solution of actual scientific and technical problem of creation of
technologies of natural and technogenic N,P,K,Ca-containing wastes complex processing of the industrial region
with obtaining biomineral fertilizers, substantiation of optimal technological parameters, kinetic and mathematical
models of processes and reactors, that reduce the environmental burden and reduction of greenhouse gas
emissions — CH4 and CO2. Theoretically substantiated and experimentally confirmed the scientific bases of
complex processing of N,P,K,Ca-containing wastes, identified physicochemical regularities of stages of
concentration of solutions, microbiological activation, dispersion and biochemical degradation with several
multivariate biomineral fertilizers. A further development of the scientific background of the method of producing
P-containing component biomineral fertilizers from waste. Ideas for mechanism of biochemical processing of
N,P,K,Ca-containing wastes in the complex heterogeneous system «substrate-liquid-gas mixture-biomineral
fertilizer» were developed. On the basis of the mathematical model the method of calculating of the basic
parameters of the reactor for the production of biomineral fertilizers, taking into account the mode of feedstock
the coefficients of mass transfer for the phase «solid substrate-liquid» (199,28:10-6 m/s) and «gas mixture of
biomineral fertilizer» (142,72-10-5 m/s) were substantiated. The regularities influence of anterior dispersion
N,P,K,Ca-containing wastes on the size of the raw material particles were revealed. The thermodynamic



dependencies of the process of production of biogas and methane in the processing of Ca5OH(PO4)3, Ca3(P04)2,
plant waste, compacted active sludge in the temperature range 326-223 K (imaginary Ea=24,8 kJ /mol) were
established. Also, kinetic dependencies of recycling process of N,P,K,Ca-containing waste in the biochemical
reactor were established and it was experimentally proved that the combination of hydrodynamic methods of
preliminary waste treatment (Re = 4,6:104) and microbiological activation (ratio of microbiologically active additive
: raw materials 1:30) allows to reduce time of stay of raw materials in the biochemical reactor 3,3-5,1 times and to
increase content of nutrients in liquid biomineral fertilizers. The influence of regime parameters centrifugal
disperser waste processing with the addition of microbiologically active additives on the quality biomineral
fertilizers and biogas. The revealed kinetic regularities of release of carbon(IV) oxide and sodium carbonate from
the duration process of biological decomposition of waste. Installed the influence NaOH on the efficiency of
absorption carbon(IV) oxide from biogas as product of the process biochemical processing of waste, the highest
degree CO2 absorption of 98,53-98,71% is achieved at NaOH concentration of 10-20%. It was determined the
effect of temperature and were mathematically described the kinetics of biochemical oxidation of ammonium
nitrogen in liquid N-containing urea wastes and the optimal nitrification time was found to be 13 hours a specific
air flow of 4,15 m3 /m3, the process occurs in the diffusion region by the first-order reaction, the activation energy
is 6,49 kJ/mol. Dependences of influence of intensity and aeration mode on the process of biochemical extraction
phenols from industrial runoff of production ammonium sulfate and Nitrogen of ammonium - from liquid wastes
of urea production were also established. The technology of adsorption processing of liquid N-containing waste
production of ammonium sulfate from resinous substances with the use of bentonite and natural adsorbent based
on sunflower husk was created, that allows to bring their content to the maximum permissible concentration (less
than 25 mg/dm3). It is experimentally proved that the urea additive in quantity 0,5 g/dm3 enhances the
biochemical removal of phenols, with an initial content of 537 mg/dm3 and a specific flow rate of air of 5,84
m3/m3, from the liquid N-containing waste of ammonium sulfate production to the maximum permissible values
- 0,98 mg/dm3.There were created the scientific and technological principles of waste processing technology of
N,P,K,Ca-containing wastes to obtain biomineral fertilizers and the raw material base for production and the range
of environmentally friendly biomineral fertilizers from N,P,K,Ca-containing waste were expanded.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHcCepTalii:

3B'S130K 3 HAYKOBHMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BosomyH Mukosa JIMUTpoBrY



2. BosiomuH Mukosa IMUTPOBUY

KBasigikamis: 1.1, 05.17.07

ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Bosomns Mukosa JIMUTpOBAY

2. BosomuH Mukosa JJMUTpoBud

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHuX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. 3HaKk 3eHoBi OpecToBUY

2. Znak Zenoviy

KBasigikanis: 1.1, 05.17.01

Imentudikarop ORCID ID: He zactocoyerbcs
JoparkoBa indpopmamuist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CaBenkoB AnaTosiii CepriioBuy

2. Savenkov Anatoly

KBasigikamis: 1. 1. 1., 05.17.01
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. CyBopin OznekcaHzp BikropoBud

2. Suvorin Oleksandr

KBasigikanis: 1. 1. 1., 05.17.01
Imentudikarop ORCID ID: He zactocoyeTrbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104YHi BiZOMOCTI

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

l'oneyc Bikrop IBanoBUY



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

l'oneyc Bikrop IBanoBMY

IOpuenko T.A.



