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2. Research of processes of thermal destruction of waste and effective production of alternative energy carriers

Pedepar:

1. lucepranis npucss4YeHa JOCIiIKEHHIO TEPMIYHUX MTPOLECIB NECTPYKLIl BiXOiB, 110 BXOAATh N0 cKiuany sk TIIB,
TaK i 10 CKJIaly IPOMHUCJIOBUX. 3arajbHOI0 PUCOIO, IO NOEHYE 00'€KTH LOCIIiI’)KEHb € HAsIBHICTDb B CKJIa]
[IepeBa’KHOI YaCTKY BYIJIEBOJIHIB Ta iXHiX MOXinHMUX. [ITOBHOTA Ta e PeKTUBHICTH MIPOLECiB TEPMIUHOI IeCTPyKIii, o
€ OCHOBHOIO METOI0 pOOOTH, MOBUHHA, I10 Tepiie — 3a0e3MeYUTH MAaKCUMaIbHUI BUXiM IIHHUX MaJIUBHUX
KOMIIOHEHTIB, 110 Apyre — YHEMOXKJIMBUTYU TOKCUYHICTb TBEPJIOTO 3aJIMIIKY IIpouecy. B poboTi mpoaHnamnizoBaHi
icHyI04i METOZIM i TEXHOJIOTIi TepMidHOI mecTpyKuii (cnamoBaHHs, razudikallis, niposis, aa3moBa KOHBEPCi,
pozunHeHHs, Topedikauis). BuKoHaHO aHai3 MPAKTUYHOI MPUIATHOCTI iCHYIOYMX MPAKTUK [JIS BiTXOAiB 3 MHUPOKOIO
MopdouJiorieto, Takux, o BuaineHi 3i ckaany TTIB (Biacis micis ainiil copTyBaHHS), HeKoHpuLiliHoro RDF, Binxonis
BMBEJIEHUX 3 €KCIUIyaTallii TpaHCIIOPTHHUX 3ac006iB, BiIXOMiB MAaCTUJI TOIO. BUKOHaHMI aHAaJli3 TEXHOJIOTIN Ta
[IPOLECIB TEPMIYHOI Z€CTPYKLi I10iMEPIB B Pi3HUX BUKOHAHHAX Ta BapiaTUBHUX CyMIllIax: MOJIiMEPU Pi3HUX TUIIIB,

[IOJIiIMEPHU + BiZIXOAU Macesl, IoJIiMEePHU + 11eJIF0JI030BMICHI Biixou (B TOMY YKCJIi 3 OJlaBaHHSIM B IIPOLeCi



IOTNOMIDKHUX PEYOBUH), IIOJIMEPHU + BYTiJIsl. PO3IJISIHYTI NEPCIEKTUBHI TEXHOJIOTI] PO3KJIaaHHS
BYTIJIEBOJHEBMICHUX BigxoziB. [Ipy BUKOHAHHI aHAai3y JliTepaTypHUX IpKEPeJI BiTMI4€HO, 10 TEXHOJIOTiI
CIIQJIIOBAaHHS BiIXO/iB, B TOMY YMCJIi B yCTaHOBKAX-IHCUHEPATOPHOI'O TUITY, HE3BAKAIOYM Ha JOCUTH IIUPOKE
IIPaKTUYHE 3aCTOCYBAHHS, 3HAYHO 301/IbIIYIOTh €MICIIO IIKiJIMBUX PEUYOBUH B aTMocdepy. [loka3aHa IOLiNbHICTb
CyMiCHOI TEpMIUHOI IeCTPyKIii MosiMEPHUX CKIIAOBUX BiIXOLiB, BiAX0IiB MacTUJI Ta 6E3M1eYHUX Pyl MEIUYHUX Ta
dapmaneBTUYHUX Binxonis. [I15x0M aHATITUYHUX PO3PaXyHKIB [1I0Ka3aHoO, 1J0 TEPMOJVHAMIKY IIpoLeCy TepMidyHOi
IeCTPyKLii CKJIaJHMX Ta BOKKUX NosimepiB nCmH-(2+2m) MoKHa HabJIM3UTU [I0 IPOLECY PO3KIANaHHS
nojlietTusieHiB. OCHOBHI TPYZHOLIi pO3paxyHKiB PiBHOBAaKHOT'O CTaHY IOJISATal0Th B HEBU3HAYE€HOCTI YMCEIILHOTO
3HAYEHHS BEJIMYUHMU N, IO 3aJIEXKUTD Bil MApKU, CIIOCO0y BUTOTOBJIEHHS TOLIO, 1II0 HE N03BOJIS€ BUSHAUYUTU
HeOOXiJIHi 1714 aHali3y NOKa3HUKU: TeIIOTY NoJliMepisaliii Ta Jenosimepisallii, TelJIOTBOPHY 34aTHICTS i iHmi. [laHi,
HaBeJIeH] B Pi3HUX My0JIiKallisx, MAIOTh iCTOTHI BiIMIHHOCTI, 110 BIIJIMBAIOTh HA TOYHICTb MOAA/BIINX PO3PAXYHKIB.
TakuM YMHOM, aHATTITUYHUI METOZ, OCJIiIKeHHS Ma€ sl 00Me>KeHb IJ1s1 MOSKJIMBOCTI BUKOHAHHS BEJIMKOTO
00cCsry po3paxyHKiB. JJoBOAMIOCh IPUIMATH «ileabHi» yMOBU IIPOBELIEHHS TEPMIUHOI leCTpyKIiii osiMepiB.
3arasom, 11 po3po06sIeHHS IPOMUCJIOBUX 3pa3KiB 061alHaHHS, HEOOXiAHO MPaKTUYHO NePEeBipSITH afeKBaTHICTb
JaHUX, 110 OTPMMAHO pO3PaxXyHKOBUM LIISIXOM. EXCieprMeHTaIbHi JOCiIKEHHS IPOBOAUIMCH 1151 IePEBIPKU Ha
MIPaKTULi MOKJIMBOCTEN 3aIIPOMIOHOBAHUX aBTOPOM TEXHOJIOTIH B aCMEKTi MaKCUMAaJIbHO TOBHOTO PO3KJIaaHHS
OPraHivHOi CKJIa[OBOI BiXOiB, KiJIbKICHUX Ta SIKICHUX XapaKTEPUCTUK OTPUMAHUX MAJIUBHUX KOMIIOHEHTIB.
BcraHOoB/IE€HI KpUTUYHI 3HAYEHHS TEMIIEPATYP B PETOPTI, 110 XapaKTEPU3YIOTh IIOCIiAOBHICTb CTaLill TEPMIYHOTO
3HEIIKOPKEHHS Bixonis, a came: Bin 20 °C mo 110 °C - posirpis Ta no4arok BunapoBaHHs Boay; Bin 110 no 170 °C -
IIOBHE BUIIAPIOBAaHHS BOJM 3 BinxofiB; Bif 170 mo 280 °C - npouec TEpMiYHOr0O pO3KIaJaHHs [10J1iMepiB B CKIIAA]
Bigxomi.; Bif 280 1o 420 °C - npouec po3KIaJaHHA Ta IEPEBOAY B IapoBy a3y BiAxofiB maces Ta cymilni Mace 3
iHmuMu rpynamu Binxopis; Big 420 o 500...550 °C - 3aBepiueHHs NPOoLEeCciB PO3KJIaaHHS OPTaHIYHUX PEYOBUH Ta
«TIPOKaJIIOBaHHS» 3aJIMIIKY. 32 pe3yJibTaTaMu po60TH OTPUMAaHi 3pa3Ky rOpPIOYMX PifiiH, 5IKi, 33 CYKyIIHiCTIO
IIOKa3HMKIB, MOXXYTb OYTU OXapakTepu3oBaHi sk nanuso 3a JCTY 320.00149943.010-98 «IlanuBo niuHe nobyToBe
(TITIIT). TexHiyHi yMOBU». YacTMHA TaKuX PilvH OyJla peasi3oBaHa CIIOXKUBAYaM JJIs1 CIIAII0BAaHHS Ha
eHeproreHepyounx 06'ekrax. CepenHs miaTBepaKeHa KajJopiHicTs — 38...42 MK /Kr. B xoni pob6oTu oTprmMaHi
3pa3Ky NaJIMBHUX ra3iB, IPOaHAIi30BaHi iX XiMiYHUI CKJIa], Ta XapaKTepUCTUKU. Ha npakTuli nigTeepaxeHa
MOKJIMBICTb CIIAJIIOBaHHS TaKUX ra3iB Ha TUIIOBUX Ia30BUX MajlbHUKAX 6€3 10/IaTKOBOTO NepeobaaHaHHS Ta
NepeHanaro/i>)KyBaHHs. Pe3ysbTaTy aHaNMTUYHUX Ta IPAKTUYHUX TOCIIIKEHD JITJIM B OCHOBY PO3PO0OJIEHHS
IOCJIiIHO-TIPOMHUCIIOBUX CTallilOHAPHOI Ta POTOPHOI YCTaHOBOK, $IKi IPU3HAYEHI 1J1s1 yTUJIi3allii ByTrJI€eBOJHEBMICHUX
TBEPJUX MOOYTOBUX Ta iHIIUX BifX0ZiB. YCTaHOBKM 0YJI0 BBEEHO B €KCIUIyaTalio B nepioz 3 2018 o 2021 p. Ha
crenianizoBaHoMy nignpueMctsi Pecry6siku Kasaxcran. Ha npakruui nepesipeHa e(eKTUBHICTb Ta

NEPCIEKTUBHICTb 3alIPONIOHOBAHMX iH)KEHEPHO-TEXHIUHNUX PillleHb, 10 6a3yI0ThCS HA PE3yJIbTaTax AOCiIKEHb.

2. The dissertation is devoted to the study of thermal processes of destruction of waste, which are part of both
solid waste and industrial waste. A common feature that unites the objects of research is the presence in the
composition of the majority of hydrocarbons and their derivatives. The completeness and efficiency of the thermal
destruction processes, which is the main goal of the work, should, firstly, ensure the maximum output of valuable
fuel components, and secondly, make the toxicity of the solid residue of the process impossible. The work analyzes
existing methods and technologies of thermal destruction (combustion, gasification, pyrolysis, plasma conversion,
dissolution, torrefaction). An analysis of the practical suitability of existing practices for waste with a wide
morphology, such as those separated from the composition of solid waste (screened after sorting lines),
substandard RDF, waste from decommissioned vehicles, waste lubricants, etc., was performed. The analysis of
technologies and processes of thermal destruction of polymers in various versions and variable mixtures was
carried out: polymers of various types, polymers + oil waste, polymers + cellulosic waste (including with the
addition of auxiliary substances in the process), polymers + coal. Prospective technologies for the decomposition
of hydrocarbon-containing waste are considered. When performing the analysis of literary sources, it was noted
that waste burning technologies, including in incinerator-type installations, despite their rather wide practical
application, significantly increase the emission of harmful substances into the atmosphere. The expediency of



combined thermal destruction of polymer component waste, lubricant waste and safe groups of medical and
pharmaceutical waste is shown. Analytical calculations show that the thermodynamics of the process of thermal
destruction of complex and heavy polymers nCmH(2+2m) can be approximated to the process of decomposition of
polyethylene. The main difficulties in calculating the equilibrium state are the uncertainty of the numerical value of
n, which depends on the brand, the method of manufacture, etc., which does not allow to determine the
parameters necessary for the analysis: heat of polymerization and depolymerization, calorific value, and others.
The data given in various publications have significant differences that affect the accuracy of further calculations.
Thus, the analytical research method has a number of limitations for the possibility of performing a large amount
of calculations. It was necessary to accept "ideal" conditions for the thermal destruction of polymers. In general,
for the development of industrial samples of equipment, it is necessary to practically check the adequacy of the
data obtained by calculation. Experimental studies were carried out to verify in practice the capabilities of the
technologies proposed by the author in the aspect of maximally complete decomposition of the organic
component of waste, quantitative and qualitative characteristics of the obtained fuel components. The critical
values of temperatures in the retort, which characterize the sequence of stages of thermal disposal of waste, are
established, namely: from 20 °C to 110 °C - heating and the beginning of water evaporation; from 110 to 170 °C -
complete evaporation of water from waste; from 170 to 280 °C - the process of thermal decomposition of polymers
in the composition of waste; from 280 to 420 °C - the process of decomposition and transfer into the vapor phase
of waste oils and mixtures of oils with other groups of waste; from 420 to 500...550 °C - the completion of the
processes of decomposition of organic substances and "burning” of the residue. According to the results of the
work, samples of combustible liquids were obtained, which, according to the set of indicators, can be
characterized as fuel according to DSTU 320.00149943.010-98 "Household furnace fuel (PPP). Specifications". Some
of these liquids were sold to consumers for burning at energy-generating facilities. The average confirmed calorie
content is 38...42 MJ /kg. During the work, samples of fuel gases were obtained, their chemical composition and
characteristics were analyzed. In practice, the possibility of burning such gases on typical gas burners without
additional conversion and adjustment has been confirmed. The results of analytical and practical research formed
the basis of the development of experimental and industrial stationary and rotary plants, which are intended for
the disposal of hydrocarbon-containing solid household and other waste. The installations were commissioned in
the period from 2018 to 2021 at the specialized enterprise of the Republic of Kazakhstan. In practice, the
effectiveness and perspective of the proposed engineering and technical solutions, based on the results of
research, have been verified.
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