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Pedepar:

1. Inceprariist Ha 30O6YTTSI HAYKOBOTO CTYIIEHS KaHIWATa TEXHIYHUX HayK 3a creujianpHicTio 05.17.08 - mponecu ta
obs1agHaHHS XiMiuHOI TexHostorii. — HanjonanbHuil TexHiuyHMi1 yHiBepcuTeT YKpainu «KuiBcbkuil rositexHivHuii
incrutyT imeHi Irops Cikopcekoro» MOH Ykpainu, Kuis, 2020. [lucepTauiiina po6oTa cCipsiMOBaHa Ha BUPIlLIEHHS
BayKJIMBOi HAYKOBO-TEXHIYHOI 3a5iavi — MigBuIeHHs e(peKTUBHOCTI IIPOLieCy oflepsKaHHS iHHOBAL[IHHUX
rpaHyJIbOBaHMX OPraHO-MiHEpaJIbHUX JOOPUB HEOOXiTHUX [I71s1 BIIPOBAIKEHHS IPUHLIMIIIB PalliOHAJIBHOTO
3€MJIEKOPUCTYBaHHS. MeTOI0 POGOTH € HAayKOBE OOI'PYHTYBAHHS 3aCTOCYBaHHS 4alllOBOI'O POTaLliHOrO
IycIiepraTopa Ajisl NiBULLEHHS €(EeKTUBHOCTI IIPOLLECY TPaHyJIsLii 6araTOKOMIOHEHTHAX BUCOKOKOHLIEHTPOBAHUX
piIKuX crucTeM y ICeBAO3piAKeHOMY mapi. HayKoBO 06rpyHTOBAHO NPUHLIMIN 3aCTOCYBaHHS YalllOBOTO
pOTalifHOTO IucnepraTopa 3 neppopPOBaHOIO TOBEPXHEIO JIsk BBEIEeHHS TeTePOTreHHO] pinkoi dasu 1o
IICEBO3PiIKEHOT0 Mapy, 10 JO3BOJIMIIO 3HAYHO 301/IbIIATHA PO3MipH 3arajlbHOI 30HU IUCIEPryBaHHS BHACIILOK
PO3NUJIEHHS PiUHY Yepe3 6iuHy IOBEPXHIO IUCIIepraTopa Ta iHTEHCMBHOTO PYyXY 3BOJIOKEHUX IPaHYJl HA30BHI i3
yalli poTaliiiHOro AUCIepraropa. Bnepiie eKCriepuMeHTalIbHO BUBHAYEHO TiAPOINHAMIYHI pEXKUMU PYXy PilMHU B
yaui poTaliiiHOro gucrepraTopa, [py SIKOMy KOHTPOJIIOETbCSI CEPEJIHIN pOo3Mip Kpariesb B 30Hi po3nofisieHHs dkp
< 250 MKM. Briepie ekcriepuMeHTaIbHO JOBEEHO, 10 3aCTOCYBAHHS YalllOBOTO POTALiHOTO JucHepraTopa 3
11ep¢dOPOBAHOIO GIYHOIO TOBEPXHEIO 103BOJINIIO LOHAWMEHIIE B 5 pa3iB 30i/IbIIMTY 30HY AUCIIEPryBaHHS B
MIOPiBHAHHI 3 AUCKOBUM JUCIIEPraTOPOM, IO 3HAYHO MiABUIIMIIO CTiMKiCTh KIHETUKH [TOMIAPOBOrO MEXaHI3My
rpaHyJIsLii Ipy NigBUIIEHH] NIPOAYKTUBHOCTI 110 TPaHyJIbOBAaHOMY IPOAYKTY Ha 40 %. Y po6OTi eKCIIEpUMEHTAIbHO
oZlep>KaHO 3aJIEXKHOCTI 17151 BU3HAUEHHS PEXXUMY POOOTH POTALiIHOTO JUCIEPraTopa, MpU SKOMY 3a0€e311e4yeThCs
30i/IbLIIEHHS 30HU PO3IMJIEHHSI IIPU CEpefHbOMY po3Mipi Kpamesib pinuHu MeHue 250 MKM. BuznaueHo
TEXHOJIOTI4HI ITapaMeTpy IIPOLIECY OJleP>KaHHS IPaHyJ/IbOBAaHUX I'YMiHOBO-OpPraHO-MiHepaJbHUX JOOPUB i3
33/JaHMMU BJIACTUBOCTSIMU [IPY 3HEBOJHEHHI 6araTOKOMIIOHEHTHHUX PiIKMX CUCTEM, 10 MicTunu go 60 % (mac.)
CYXUX PEYOBUH (KiCTsIHe OOPOIIHO, CyIb(aT aMOHil0, I'ymMaT Ta XJIOpUJ, Kalito). TeopeTuyHO 06 PYHTOBAHO Ta
€KCIIEPUMEHTAJIbHO JOBENIEHO, 10 3aCTOCYBAaHHS YallOBOrO POTALiHOro Jucrepraropa 3 nepdopoBaHOI0 6i4HOI0
[IOBEPXHEIO JJ03BOJISIE LIOHAMMEHIIE B 6 Pa3 301/IbMINTY PO3MiPY 30HM PO3NUJIEHHS B IIOPiBHSIHHI 3 IUCKOBUM
IUCTIEpraTOpOM Ta CTBOPUTU aKTUBHY LIMPKYJIALII0 TPpaHyJl Yepes yaily gucrnepraropa 3 yacrorowo 1,7 : 2,0 I'y, mo
crpusie €eKTUBHOMY PO3IOLiIEHHIO 3BOJIOKEHUX IPAHYJI CEPEJ] CYXMX Ta CYTTEBO 3MEHINYE PU3UK YTBOPEHHS
arsjiomeparis [y OLiHKK pO60TU POTALiIHOrO AUCIIepraTopa, lpy SIKOMy 3a0e31e4yeThCs CepeiHiil po3Mip
KparneJsb y 30Hi po3nuieHHst dkp < 250 MKM, 3a[IpOIIOHOBAHO BUKOPUCTOBYBATU (PakTOp GOpMYyBaHHS IJIiBKU B Yalli
IucrnepraTopa sik 1o0yTOK 41ciIa I1iBKOBOro PeliHombca Ha BigueHTpose unciao Opyna Hg = Reri(l)-Frmin Ta
BM3HAUY€HO 00JIaCTh pallioHaJIbHUX 3HaueHb nnapamerpa Hg = (3,8 : 4,0)-104. ExcriepyMeHTaIbHO MifTBEPIKEHO, 10
3aCTOCYBaHHs poTaliiiHoro aucnepraropa iz 3HaueHHsmu Hg = (3,0 : 3,5)-104 npu 3HeBogHeHHi 40 % (Mac.) po604nx
PO34NHIB 3a0e3Me4Yye NOUAPOBUI MEXaHi3M IpaHyJIsLil IPU Ofep>KaHHi PaHyIbOBAHNUX T'yMiHOBO-a30THUX JOOPUB,
3 KoedilieHToM rpanysnii 0 = 90 %, TMTOMUM HaBaHTaK€HHSM IIOBepxHi mapy 3a Bosoroio af = 0,43 kr/(m2-ron) Ta
IIPOAYKTUBHICTIO 3a IPaHyJIbOBAHUM MPOAYKTOM 3 1 M2 , 0 B 1,4 pa3u nepesulye el NOKa3HUK JJ1s [IPOLEeCy i3
3aCTOCYBaHHSM JIMCKOBOTO fgucriepraTopa. JJoCArHeHHS BUCOKOI SIKOCTi pO3NOJieHHs piakoi ¢pasu y
IICEBI03PiIHKEHOMY IIapi MiATBEPAKYEThCS MATEMATUYHOIO MOJIEJLIIIO IIPOLIECY IPAHYJIALI, sIKa i3 MOXMOKOIO 5,7 %
OIMCy€e 3MiHYy TEMIIEPATYPU I10 BUCOTI APy IIPU 3aCTOCYBaHHI CTPYMEHEBO-IYJIbCAL[IHOTO NICEBHO3PiIKEHHS 1JIs1
TPbOX riIpOAMHAMIYHUX 30H y KaMepi rpaHyisiTopa EKCliepMMeHTabHO 10BEIEHO, 10 3aCTOCYBAaHHS POTaLiiiHOrO
oucriepratopa Tumy 1 mpu 3HeBOJHEHHI 6araTOKOMIIOHEHTHUX IeTePOreHHUX PiIKUX CUCTEM i3 BMICTOM CyXuX
pevyoBuH 60 % sIKi CKyIafaoThes i3 cyibdaty amoHito — 27 %, KicTsHoro 6opourHa — 29 % ta rymaris - 1 %
I03BOJIMJIO BIleplle OTPMMAaTH I'yMiHOBO-OpraHo-MiHepasbHi gob6pusa ckiagy I:P:Ca:N:K:S = 1:10:19:11:2:12,5 y
BUIJISIZIi TPaHy.I i3 IOMAPOBOIO CTPYKTYPOIO 3 €KBiBAJIEHTHUM JiiameTpoM 2,5 < de < 4,0 MM, Tpu LIbOMY KoedillieHT
rpaHyJsiLii cTaHOBUTG O > 88 %. Brcoka e(peKTUBHICTb IPOLECY MiATBEPAKYETHCS 30iIbLIIEHHSIM IUTOMOTO
HaBaHTa)Ke€HHSI [1I0BepPxHi mwapy 3a Bosioroto af = 0,51 kr/(M2-ron) B 2 pa3u Ta B 3 pa3y IPOAYKTUBHOCTI 3a
rpaHyJIbOBAaHUM MIPOAYKTOM 3 1 M2 ra30p03N0JibHOrO NpUCTpoIo — 197 kr/(ron-m2) B IOPiBHSIHHI 3 TOKa3HUKaMU
ILJIS1 IIPOLIECY i3 3aCTOCYBaHHSIM AMCKOBOrO nucriepratopa. Kio4dosi c10Ba: ICeBL03PiIKEHHS, POTALIIHNN

YalIoOBUI AUCIIEPraTop, 30Ha PO3NUJIEHHS], TPaHyJIbOBaHi 'yMiHOBO-OpraHo-MiHepasbHi 00pyBa, 1omapoBa



TPaHyJISILis.

2. The dissertation is aimed at solving an important scientific and technical problem - increasing the efficiency of
the process of obtaining innovative granular organo-mineral fertilizers necessary for the implementation of the
principles of rational land use. The aim of this work is to scientifically substantiate the use of a bowl rotary
disperator to increase the efficiency of the granulation process of multicomponent highly concentrated liquid
systems in a fluidized bed. The principles of using a bowl rotary disperator with a perforated surface for
introducing a heterogeneous liquid phase into the fluidized bed have been scientifically substantiated, which has
significantly increased the size of the total dispersion zone due to liquid spraying through the side surface of the
disperator and intensive movement of moistened granules. For the first time, the hydrodynamic modes of fluid
movement in the bowl of a rotary disperator were determined experimentally, in which the average droplet size in
the distribution zone dcr < 250 um is controlled. For the first time it was experimentally proved that the use of a
bowl rotary disperator with a perforated side surface allowed to increase the dispersion zone at least 5 times
compared to the disk disperser, which significantly increased the stability of the kinetics of the layered granulation
mechanism. In this work, the dependences for determining the mode of operation of the rotary disperator, which
provides an increase in the spray zone at an average droplet size of less than 250 pum, are obtained experimentally.
Technological parameters of the process of obtaining granular humic-organo-mineral fertilizers with given
properties in dehydration of multicomponent liquid systems containing up to 60% (wt.) Dry matter (bone meal,
ammonium sulfate, humate and potassium chloride) are determined. It is theoretically substantiated and
experimentally proved that the use of a bowl rotary disperator with a perforated side surface allows to increase at
least 6 times the size of the spray zone compared to the disk disperser and to create active circulation of granules
through the disperator bowl with a frequency of 1.7 : 2.0 Hz. effective distribution of moistened granules among
dry and significantly reduces the risk of agglomeration To evaluate the operation of the rotary disperator, which
provides the average droplet size in the spray zone dcr < 250 pm, it is proposed to use the film formation factor in
the disperser bowl as the product of the film Reynolds number on the centrifugal Freud number Hg =
Rem(1)-Frmin parameter Hg = (3,8 : 4,0)-104. It is experimentally confirmed that the use of a rotary dispersant with
values of Hg = (3,0 : 3,5)-104 in the dehydration of 40% (wt.) Working solutions provides a layered mechanism of
granulation in the production of granular humic-nitrogen fertilizers with a granulation coefficient o > 90 %, the
specific load of the surface of the layer on the moisture af = 0,43 kg / (m2 - h) and productivity on the granular
product of 1 m2, which is 1,4 times higher than this figure for the process using a disk dispersant. Achieving high
quality distribution of the liquid phase in the fluidized bed is confirmed by a mathematical model of the granulation
process, which with an error of 5.7% describes the change in temperature along the height of the layer using jet-
pulsation fluidization for three hydrodynamic zones in the granulator chamber It is experimentally proved that the
use of rotary dispersant type 1in dehydration of multicomponent heterogeneous liquid systems with a dry matter
content of 60% consisting of ammonium sulfate - 27%, bone meal - 29% and humates - 1% allowed for the first
time to obtain humic-organo-mineral fertilizers G: P: Ca: N: K: S = 1: 10: 19: 11: 2: 12,5 in the form of granules with a
layered structure with an equivalent diameter of 2.5 < de < 4.0 mm, the granulation coefficient is o = 88%. The high
efficiency of the process is confirmed by the increase in the specific load of the surface of the layer on moisture af
=0,51kg / (m2 - h)in 2 times and in 3 times productivity on the granular product from 1 m2 of gas distribution
device - 197 kg / (h - m2) in comparison with indicators for the process using a disk dispersant.
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