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2. Integrated process for obtaining thermal energy and silicon(IV) oxide from rice production waste

Pedepar:

1. Inceprariist Ha 3KO6YTTSI BUEHOTO CTYIIEHS KaHAUAATA TeXHIYHUX HayK 3a crienianbHicTio 05.17.08 - mpouecu ta
ob6y1alHaHHS XiMiYyHOI TeXHoorii. [leps>kaBHUI BULIWI HaBYaJbHUH 3akiaf "YKpaiHChKUM Iep>KaBHUM XiMiKO-
TEXHOJIOTIYHUH YHiBepcuTeT", JIHIIponeTpoBChK, 2014. lucepTallis nprucssiieHa po3poobLli criocoby yTuisarii
BiIXO[iB PMCOBOr'0 BUPOOHUIITBA, IJISIXOM OpraHisallii CyMillleHOro NpoLecy ofep KaHHs TEIJI0BOi eHeprii Ta
cuninii(IV) okeupy i3 pucosoro nymnuHHs (PJI). V nucepranii BuKoHaHi TepMoguHaMiyHi Ta KiHeTUYHi
IOCTiIKeHHs Ipolecy TepMiyHoro o6pobsenHs PJI B HeizoTepmiuHUX ymoBax. Ha OCHOBI OTpUMaHUX pe3yJIbTaTiB
HaBe[IeH] 3aJIEXKHOCTI pO3MO[Iiy KOHIEHTpalLill KOMIIOHEHTIB, 110 YTBOPUJIMCS B IIpolieci Tepmoo6pobienHs PJl, B
4aci B 3aJIEKHOCTI BiJl Temneparypu. 3aliporioHOBaHO Qi3UYHy MOZEJb CYMIllIEHOTO MPOLeCy OfiepKaHHS TEeIJIOBOi

eneprii Ta SiO2 i3 PJI. Po3po6sieHO MaTeMaTU4YHy MOJIEJIb [IPOLIECY, sIKa BKJIIOYA€E PiBHSIHHS TEIJIOMacoOOMiHY,



razoBoi InHaMiky Ta ximMidHOI KiHeTuKuU. [Tpouec JOCiIKeHO Ha MaTeMATUYHIN MOJeJIi Ta BCTAHOBJIEHO BILJIUB
Pi3HUX TEXHOJIOTIYHUX NTapaMETPiB Ha MPOLieC, a TAKOXK BU3HAYEHI OCHOBHI pO3Mipu peakTopa 1S 31ilCHEHHS
IAHOTO Tnpouecy. Po3po6eHo yCTaHOBKY /1J1s1 eKCIIepUMEHTAIbHUX AOCIiIKEHD ITpoLecy TepMoodpobienHs PJl 3
OJlIEP>KaHHSIM TeII0Boi eHeprii Ta Si02. Ha po3po6sieHill ycTaHOBL 3[iICHEHO NOCIIiIKEHHS NIPOLecy
TepmoobpobenHs PJI Ta ogepykaHo rapsdy Boay i nopomky cuiinii(IV) okenny. JocimkeHo OUCepCHUN CKIaz
ozepKaHuX nopoulkiB SiO2 i oTprMaHa 3aJ1eKHICTh PO3IIOiNy IX YACTMHOK 3a po3MmipaMu. 34iliCHEH] NOCTiIHO-
IIPOMMUCJIOBI BUNIPOOYBaHHS Oflep>KaHUX NMopoukiB cuiilifi(IV) okcuay K HalloBHIOBaya B ejacTomepu. Po3pobieHa
TEXHOJIOTIYHA CXEMA CyMilIEHOTO MIPOLeCy OAEP>KaHH TeIIOBOI eHeprii Ta cuminii(IV) okenpy i3 PJI. 3xificHeHO

TeXHIKO-eKOHOMIiYHe OLIiHIOBaHHSI CyMIIIeHOTO MIPOLeCy Ofiep>KaHHs TeryIoBoi eHeprii Ta cuminii(IV) okcuny i3 PJI.

2. The dissertation is devoted to development of a method for recycling rice production wastes by organizing an
integrated process of obtaining thermal energy and silicon(IV) oxide from rice husk (RH). In the dissertation,
thermodynamic and kinetic researches of RH heat treatment process in non-isothermal conditions were
conducted. Based on the results obtained dependences of concentration distribution of the components formed in
the process of RH heat treatment depending on temperature are shown. Physical model of an integrated process
for obtaining thermal energy and SiO2 from RH is offered. Mathematical model of the process that includes
equations of heat and mass transfer, gas dynamics and chemical kinetics was developed. The process was
investigated with a help of the mathematical model. Influence of different technological parameters on to the
process was studied. The basic sizes of a reactor for conducting the process were defined. The device for
experimental researches of the RH heat treatment process with obtaining thermal energy and SiO2, was designed.
The process of RH heat treatment was investigated with a help of the device involved. Hot water and silicon(IV)
oxide powder were obtained as well. The dispersion composition of the received powder was studied and the
dependence of the particulate size distribution was determined. The pilot-scale tests of the obtained silicon(IV)
oxide powders as elastomers filler were also conducted. Flow diagram of an integrated process for obtaining
thermal energy and silicon(IV) oxide from RH was developed. Technical and economic assessment of an integrated
process concerned was performed.
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