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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. TensoMacoo6MiH MpoLeciB OTPMMAHHS Ta BUKOPUCTAHHS MiHEpaIbHUX JOOPUB, KAllCYJIbOBAaHUX BOLHOIO

CyCIIE€H3i€I0 MJIiIBKOYTBOPIOBaYa

2. Heat and mass transfer processes of production and use of fertilizers capsulated with film-forming aqueous
suspension

Pedepar:

1. Inceprauis NpUCBsY€HA TEOPETUYHUM TA €KCIIEPUMEHTAIbHUM LOCIIIKEHHSIM TIPOAUHAMIKY, TEII0- Ta
MacooOMiHy IIpoIiecy KallCy/I0BaHHS I'PaHyJIbOBAaHUX MiHEpaJIbHUX NOOPUB BOJHOIO CYCIIEH3i€l0
I71iBKOYTBOPIOIOYOi KOMITO3ULii Ta KiHETUKY BUBiIbBHEHHSI KOMIIOHEHTIB JOOPUB i3 KallCyJIbOBAaHUX YaCTUHOK.
P03p06s1eHO NIIIBKOYTBOPIOIOYY KOMIIO3UILiO [JIs1 KallCYJII0OBaHHS CKJIafy NMaJIMTOPCHKIT - MEJISCA y CHiBBiIHOIIEHH]
5:4. OTpumaHe piBHSHHS [J1s1 PO3PaxXyHKY TiflpaBJIiyHOro ONOpPY Mapy MaTepiany B 3aJIe5KHOCTI Bifl iHTEHCUBHOCTI
3pOLIEHHS IIJIiBKOYTBOPIOIOYOI0 KOMIIO3UIIi€10 i IIBUAKOCTI [1CEBA03PiKYy04Oro OBITPs CUCTEMU HiTpoamodocka -
MaJIMTOPCHKIT - MEJIICa, KPUTEPiasbHi 3aJIEXKHOCTI 1711 BU3HaUeHHs KoedillieHTa TeoBiaaadi Ta koediljieHTa
MacoBifiadi; piBHSIHHS 1711 PO3paxyHKy KoedillieHTy MacoBifadi 3a BinoMnm 3Ha4eHHs KoedilieHTy Teriosigmayi.

Po3po6sieHa MaTeMaTUYHa MOJeJIb ITPOLIeCy KaIlCyJII0BaHHS Iapy 3ePHUCTOTO MaTepiany pi3HOro AUCIIEPCHOTO



ckiany. Po3paxoBaHi OCHOBHI TEXHOJIOTIYHI TapaMeTpy IIPOLECY KaICyJII0BAaHHS HITPOaMO(OCKHU BOJHOIO
CyCIIeH3i€l0 MaJIMTOPCHKIT - MeJIsICa i3 ypaxyBaHHSAM creludiky B3aeMo[iil B cuctemi TBepuii JucrepcHui
Marepias - piauHa - OBITPs B anaparti ICeBAO3PiIKeHOro mapy. Po3pobsieHo IpUHLIUIIOBY TEXHOJIOTIYHY CXEMY
KaIlCYJII0BaHHS HITPOAaMOQOCKU i3 3aCTOCYBaHHSIM PO3POO6JIEHO] MIJIiIBKOYTBOPIOIOUO] KOMIIO3ULii. YIOCKOHAJIeHa
po6oTa anapary ICceBAo3PiI)KeHOro cTaHy. BusHayeHo KoedilieHT BHYTPIilIHbOI 1u@y3ii KOMIIOHEHTIB
HiTpoamodocku y maTtepiani 060s0HKU. OCHOBHI pe3ysbTaTy liepefiaHi JJ1s1 BIPOBa)KeHHS y BUPOOHUIITBO i

3aCTOCYBaHHS KaIllCyJIbOBaAHNX MiHepa]IbHI/IX ILO6pI/IB Tay HaBYaJbHUN rnpounec.

2. The dissertation is dedicated to theoretical and experimental study of hydrodynamics, heat and mass transfer
process of granular fertilizer encapsulation with film-forming aqueous suspension and kinetics of fertilizer
components release from encapsulated particles. Film-forming encapsulation composition, which comprise of
palygorskite - molasses mixture in the ratio 5:4, was developed. The obtained results led to development of (1) the
equation for calculating the hydraulic resistance of material layer depending on the rate of irrigation with film-
forming composition and the speed of fluidization air in the system fertilizer - palygorskite - molasses; (2) criterion
dependences for determining the heat and mass transfer coefficient; and (3) the equation for calculating the mass
transfer coefficient having the known value of heat transfer coefficient. The mathematical model of encapsulation
of layer of granular material with different particle sizes was developed. The main technological parameters of
encapsulating NPK fertilizer with an aqueous suspension of palygorskite - molasses mixture were calculated taking
into account specific interactions in the system of solid particulate material - liquid - air in a fluidized bed reactor.
A fundamental technological scheme of NPK fertilizer encapsulation with film-forming composition was
developed. The performance of fluidized bed reactor was improved. The diffusion coefficients of NPK fertilizer
internal components in the material of the shell were determined. The main results were passed for
implementation in production of capsulated fertilizers and the teaching process.
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