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[leBuenko K.B. TexHODOrisI KOMIIOHEHTIB MOTOPHUX Ta KOTEIbHUX MAJUB 3
BTOPUHHOI TOJiMepHOI1 cupoBuHU. — KBaumidikaliiHa HaykoBa Ipallsi Ha IpaBax
PYKOIIUCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTyMeHs 1oKTopa (imocodii 3a
cnemianpHicTIO 161 — XimiuHi TexHoJsorii Ta iHxkeHepis (16 — XimiuHa Ta
OloimxkeHepis). — HamioHanpbHMII TeXHIYHUN  yHIBEpCHTET «XapKIBChKHIl
MOJIITEXHIYHUHN THCTUTYT», MIHICTEPCTBO OCBITH 1 Hayku Y kpainu, Xapkis, 2021.

HucepraiiiiiHa poboTa HampaBjeHa Ha po3pOO0KY TEXHOJIOT1i OTpUMaHHS
KOMIIOHEHTIB MOTOPHHX Ta KOTEJIHHUX MaJIUB.

OO0’eKT MOCJTIIZKEHHA — TPOIEC OTPUMAHHS KOMIIOHEHTIB MOTOPHHUX Ta
KOTEJIbHUX MaJWB, LUISIXOM TEPMIYHOI  JECTPYKUIi  MOJIETUIEHOBOI 1
MOJIIPONIIEHOBOI BTOPUHHOI CHPOBUHU.

IIpeaMer pociaigaeHHs — BIUTMB XIMIYHOTO CKJIAJTy Ta TEMIIEPATYPHUX MEXK
BUKHITAHHSA, OTPUMAaHUX KOMIIOHEHTIB Ha BIACTHUBOCTI KOMIIAyHJIOBaHOTO
TOBApHOTO MaJINBA.

Y aucepramiiiHiii  poOOTI BHpINIEHA BAXKJIMBA HAYKOBO-TIPAKTUYHA
npobiieMa, IO TOB’si3aHa 3 PO3MIUPEHHIM CHPOBUHHOI 0a3M Ta yJAO0CKOHAJICHHSIM
MpoIeCy BUPOOHHUIITBA MOTOPHOTO 1 KOTEJIBHOTO TajuBa, IO BIJIOBIIAE
CTaHJapTaM €KOJIOT1YHO1 O€3MeKu, MPUIHATOro y Kpainax €Bporneiicbkoro Coro3sy.

[Tin yac BUKOHAHHS JUCEPTAItHOI poOOTH TIPU BUBUCHHI CTaHY MHUTAHHS
II0OJI0 CUPOBUHU, TEXHOJOTIH Ta SKOCTI TOBApHOI'O NaJlMBa, BUKOPHCTOBYBABCS
KPpUTUYHUN  aHaJI3. [Ipy  nOpoBeneHi  TEOPETUUYHUX  JOCIIIKEHHSX
BUKOPUCTOBYBAJINCh  CHUCTEMHHMH  aHali3 Ta  TINOTE30TBOPYMIl  METO/I.
ExcniepumeHnTanbHi JOCITIKEHHS 0azyBaJIuCs Ha BUKOPHUCTaHHI
CTaHIApTU30BaHUX (BU3HAYCHHS (DI3MKO-XIMIYHMX TIOKa3HUKIB 1 KOPO3iHHOTO
BIUTMBY Ha MiJHY IUTACTHHKY) Ta HE CTAHIAPTU30BAHUX (BU3HAYCHHS KOPO3IHHOTO
BIUIMBY Ha MIigHy IUJJaCTHHKY B JWHAMiYHMX yMOBax, TpYIOBOTO Ta

IHIUBITyanbHOTO XiMiYyHOTO cKkiany 3 Bukopuctanasm (I'X/MC) ta [U-
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CIIEKTPOCKOIii) MeTomax mAociaimkeHHs. CTaTHCTHYHY OOpOOKY pe3yJbTaTiB
EKCIIEPUMEHTY MPOBOAMIIN 3 BUKOPUCTAHHIM MPOTrPAMHOTO MAKETy CTATUCTUYHOTO
anamizy STATISTICA 10, po3podaeHoro kommaniero StatSoft.

Y Berymi oOTpyHTOBaHA aKTyallbHICTh OOpaHOi TEMH, HAaBEACHO 3B S30K
po0OoTH 3 HAYKOBMMH TpOrpaMamu, IJIaHAMH, TeMaMH, chopMyIbOBaHa MeTa Ta
OCHOBHI  3aBJaHHA  JIOCHIJUKCHHs, HAaBEICHO  XapaKTEPUCTUKY  METOJIB
JOCIIIJIKEHHS, TPEACTABICHO HAyKOBY HOBHM3HY Ta TPAaKTUYHE 3HAYEHHS
OTPUMAaHHX PE3yJIbTaTiB, BA3HAYEHO OCOOMCTHI BHECOK 37100yBaya, MpeCcTaBlicHa
anpoOarris pe3yyibTariB poOoTH, MyOIIiKaIli, CTpyKTypa 1 00csT aucepTarii.

B mepmomy po3aun poOOTH 3AIMCHEHO KPUTHUYHMMA aHalli3 1CHYIOYO1
1H(popMmarlii, 10 MpUCBAYEHA JaH1i podiemi. A came, IpOaHaIi30BaHO MOMUT, 110
CKJIaBCA B YKpaiHi HA MOTOPHI 1 KOTEIbHI NAJINBa, PO3TISHYTO CUPOBUHHY 0a3y Ta
XapaKTepU3ylThCsl 3HAYCHHSIMU (DI3UKO-XIMIYHUX TMOKA3HUKIB, MEPENK SKHUX,
HABEJICHO Yy ICHYIOUMX CTaHJapTax Ha mnanuBo. JIOCHiPKEHO TMepCreKTHBU
BUKOPUCTAaHHS BTOPUHHOI, 30KpEMa MOJIMEPHOI CUPOBHHH Y BUPOOHHUIITBI MMAJIUB,
10 JO3BOJIIIIO OOpaTH HAmpsiM JMCEPTAIIMHOTO JOCHIKEHHS 1 cHOpMyITtOBaTH
OCHOBHI HOTO 3aBJaHHS.

B apyromy po3aun HaBeAeHO XapaKTepUCTUKa OOpaHOi MOJIMEPHOL
CUPOBHUHHM (TIOJIIETUIICHY HU3BKOTO THUCKY 1 MOMIMPOIIJIEHY) 1 TOBAPHUX MaJIUB, SKI
BUKOPHCTOBYBAJIMCH JIJI1 OTPUMAaHHS 3pa3KiB  KOMIIAyHJIOBAHOTO TaJIMBa.
Po3risiHyTi KOHCTPYKINiSE JTaOOpaTOPHOI YCTAaHOBKH Ta IMapaMeTpu MpH SKHUX,
NpPOBOAMIIACS ~ TEpMiduHA JIECTPYKIisA, oOpaHoi cupoBuHHU. IIpeacraBieHa
KOHCTPYKIIiSl JTa0OpaTOpHOI yCTAaHOBKM Ta METOJMKA 3a SKOi OyJau OTpuUMaHi
3pa3Ku KOMITayHOBAHOTO MaJMBa Ta JOCIHIKEHA X XIMiYHA CTA0THHICTb.

JUist  Bu3HAaueHHA  (PI3UKO-XIMIYHUX TIOKa3HHMKIB SKOCTi, OTpPUMaHUX
KOMITOHEHTIB SIK BJIACHO 1 3pa3KiB KOMIIayHJAOBAHOTO MajliBa BUKOPHUCTOBYBAJIMUCS
CTaHJIApPTHI METOJIU. AJIe JIJIs OLIBII PO3MIUPEHOTO Ta MOTIUOJICHOTO JOCTIHKCHHS
y JOMOBHEHHS K CTaHIAPTHUM METOAaM JOJAaTKOBO BHKOPHUCTOBYBAIMCS METOAU

BU3HAUEHHS TPYMOBOro Ta 1HAMBIAyandbHOro ximiunoro ckinany (I'’X/MC) ta IU-
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CIIEKTPOCKOIIT), METOJ BH3HAYCHHS IIOKA3HUKIB IOXKEKOHEOC3NMEeKH, METOaN
BU3HAYECHHS KOPO3IMHOrO BIUIMBY Ha MIQHY IUIACTUHKY BIJIACHE TalIHMB Yy
TUHAMIYHUX YMOBAax, a TaKOX NPOAYKTIB iX 3ropsHHA. CTaTUCTHYHY OOpOOKY
OTPUMAHUX EKCIIEPUMEHTAIbHUX JaHUX MPOBOAWIN 32 JOMOMOTOI0 MPOTPAMHOTO
naketry cratuctuyHoro anamizy STATISTICA 10, po3poGieHoro KomraHi€ro
StatSoft.

Y Tperbomy po3aiun chOpMyJIbOBAHO OCHOBHI BUMOTHM Ta aJrOpPUTM
niA00py CUPOBUHU JJIsl BUPOOHUIITBA MMATNBA, SIKWH BPaxOBYIO BUPOOHUY1 BUTPATH
Ha KOKHIM cTa/ii BUpOOHHUIITBA Ta JO3BOJISIE pO3paxyBaTH cOOIBapTICTh KIHIIEBOTO
MPOJYKTY — Mipy HOTO KOHKYPEHTOCIPOMOXKHOCTI. 3a UM aJITOPUTMOM HaANOUIbII
MEPCIICKTUBHOIO CHUPOBHHOIO I OTPUMAaHHS KOMIAYHIOBAaHWUX TIANHB, SKi
BI/IMOBIAAIOTh ICHYIOUMM CTaHJapTaM €KOJIOTIYHOiI O€3IMeKH € TMOJIETHIICH Ta
nonponuied. Bucynyro rinore3y npo OUIbIIY XIMIYHY CTaOUIbHICTh MaJTMBHHUX
¢dpaxuiif, OTpUMAaHUX 3 MOJIMEPHOI CHPOBHHHM, HDK iX AQHAJIOTIB, OTPUMAHUX 3
Ha(TOBOI cCUpOBUHU. Lle MOSCHIOETHCS BIICYTHICTIO Y CKJIaJll MaTUBHUX (Ppakiiiit
MOJIMEPHOTO TOXOJKEHHSI apOMAaTUYHUX, a30TO- Ta CIPKOBMICHUX CHOJYK, IO
3/1aTHI IHTeHCU(IKYyBaTH MPOIIEC OKUCHEHHS OJie(iHIB.

TeopeTnyHO OOTPYHTOBAHO BIUIMB IIBHAKOCTI TEPMIYHOI AECTPYKUIi Ha
BUXIJ Ta BJIACTHBOCTI MAJMBHHUX (pakiiil, gkl MOXyTb OyTH BHUKOPHUCTaHI Yy
KOMIayHJI0BaHOMY TanuBi. Ha mijgcraBl 3ampornoOHOBaHUX CXeM OOMEKECHHS
BMICTY KOMIIOHEHTY y MaJMBI, 3alPOTIOHOBAHO, 1110 HAHOUIbII PaI[lOHAIBHUM JUJIS
komrayuayBaHHs J[I1-3-€Bpo5-B7¢ By3pka mamuBaa ¢pakmis 200-300°C, nns
mazyTiB Mapku 100 — dpakiis 300-360°C.

B uerBepTOoMy po3aini Oyiu NpoBeACH! €KCIEpUMEHTANbHI TOCTIIKEHHS
II0ZI0 BIUIMBY CEPEIHBOI MIBUAKOCTI TepMmiynoi aectpykmii (K, 1/c) pi3Hoi
CUpPOBMHM Ha MAacOBMM BHUXiJA Ta (PI3UKO-XIMIYHI TIOKAa3HUKH, OTPUMAHUX
npoaykriB. Tak, npu 30imsienni K Big 0,021 r/c mo 0,095 r/c, B mpoaykrax
nectpykiii Ha 8,0-9,8 % mac. 30UIbIIY€EThCS KUTBKICTh MACTHIILHUX (DpaKIIii, sKi
BUKHUIAOTh noHaa >360°C. BceraHoBiieHO, 110 Uil OTpUMaHHS OUIBIIIOTO BUXOMY

najguBHUX  (pakmii 3  BTOPUHHOI  TOJIMEPHOI  CHUPOBUHU  HEOOXITHO
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BukopuctoByBatu Il mpu MiHIMaIbHIM MIBUAKOCTI AECTPYKINi, 1 HABMaKH, s
OTpUMaHHS OUIBIIOrO BUXOJY MACTHJIBHUX (hpakIlii, JOIIILHO BUKOPHUCTOBYBATH
[TEHT npu MakcuManbHIN MBHAKOCTI ASCTPYKIii. Takoxk, 301IbIICHHS BEIMUYNHA
k Bim 0,021 r/c 10 0,095 r/c mpu3BOAUTH 10 30iNbIIeHH BenuuuHu p? (Ha 43-46
kr/m3) , v?0 (ma 2,96-3,95 MmM%/c ), thow (Ha 8-9 °C), tier (Ha 9-10 °C) Ta 3MeHIIEHHS
BenunHy t., (Ha 92-95 °C) IIII®. Koposiiini gocmimkenns [ITTO nokazanmm, mo
BOHA BUTPUMYE JIOCHIP)KEHHS Ha MIJIHIA IJIACTUHII, HaBiTh Y MpucyTHOCTI 1%.
(mOTBMSIHIHHSL MIiIHOI IJIACTWHKH, BiamoBimae kiacy 1.a). [Ipomyktu 3ropsiHHS
[TI®D BUKIMKAIOTH MOMIpHE MOTHMSHIHHS MIJHOI IUIACTUHKH, SIKE B 3aJIEKHOCTI
BiJ iX Temmepatypu BiamoBigae kmacy 2.b (180-230°C) abo ximacy 2.d (230-
290°C). 301bIIeHHs TeMIepaTypy moyaTky KumiHHS ty BII® Bix 160°C 10240°C,
BinOyBaeThes 36inbmenHs iX to; (Ha 71 °C (75 °C)) ta v (ma 3,89 mm?/c ( 6,91
MM?/c)) 3 OJHOYACHUM 3OiNBIIEHHSAM BEIHYUHU tye, (HA 10 °C (15 °C)) Ta
3arajbHe 3HM)KEHHS MacOBOIro BUXony (ppakiiii. He3ane:xxHo BiA TUIY MOJTIMEPHOI
CUPOBUHHM 31 30UIBIICHHSIM BENUYMHU 1;x Yy BCIX JOCHIPKYBaHHMX MpobOax
B1JIOYBA€THCS 3MEHIICHHS BEIUYUHHU t., Ta 3011bIeHHs BenuunHu [[Y (mianazon
JOCIIJIKYBaHUX 3paskiB, ckianae 33,1-52,6 onuuuib). BII® yuHATE KOpO3iiHMIA
BIJIMB Ha MIJIHY IJIJACTUHKY Ha PiBHI 1KIac, 1110 HE 3MIHIOETHCS HAaBITh MPU BMICTI
y BII® Boau Ha piBHi 1,0 %.

Bukopucranas ['X/MC n0o3Boiniio BCTaHOBUTH XiMmiuHui ckimaag BIID Ta
NIATBEPAMTH TINOTE3Yy, IO HE 3Baxaroun Ha BMicT onediniB y BIID, 3a
BIJICYTHICTIO a30T-, CIPKOBMICHMX Ta apOMaTHYHUX CIOJYK, HaBiTh MpHU
IPUMYCOBOMY OKUCHEHHI 5 am®/rox. nositps npu 50°C npotsrom 12 rogus, BoHKH
XapaKTEPU3yIOThCS BUCOKOIO XIMIYHOIO CTaOIBHICTIO.

Ha migcraBi mpoBeAeHUX OCHIKEHb, OyJI0 3pO0JEHO BHCHOBOK, IIO
HUIIXOM MiAdopy TemneparypHux Mex Bukumnanus, 3 I[P moxHa oTpumaru
BII®, sxi 3a 3HadYeHHSIM (PI3MKO-XIMIYHHUX IIOKa3HHUKIB OYIyTh BIJIMOBIIATH
BUMOTaM [0 JW3EIbHUX Ta KOTEIbHUX TAaJUB, 1 MOXYTh OyTH 3 HUMHU
komnayHaoBaHi. Pamionaneauii Bmict BII® (200-300°C) y AII-3-€Bpo5-B7,
ckmagae 20% wmac.(mas TTEHT) 1 30% wmac. (ms ITIT). A BII® (300-360 °C) y
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kuibkocTi 10 30% mMac., MOXHa BHUKOPUCTOBYBAaTH JJii KOMIAYHJyBaHHS 3
MazytoM wMapku 100, 18 TOMINIIEHHMH MOro B’ S3KICTHO-TEMIIEpaTypHHUX
BJIACTUBOCTEM.

B m’satomy po3nun po3rsiHYTI TEXHOJOTIYHI MPUHIMIN BUPOOHMIITBA
najauBa 3 BTOPUHHOI MOJIIMEPHOI CHUPOBHMHHU 1 TEXHIKO-€KOHOMIYHI MOKa3HUKU
BUPOOHMIITBA. BCTaHOBIEHO, 10 BTOPWHHA TOJIMEpPHA CHPOBHHA SIK 1 TIPOIYKTH,
110 YTBOPIOIOTHCS MiJ] Yac ii nmepepoOKH Y KOMIIOHEHTH MOTOPHHMX Ta KOTEJIbHUX
NaJIUB BIAHOCATHCS A0 MajoHeOe3neynux peyoBuH (kinac Heoesneku I1-1V; T'JIK
100-300 mr/m®). Ilpu mITaTHOMY pEXHMMi €KCILUTyaTalii YCTAHOBKM OCHOBHMMH
IIKJTMBUMU BUKUAAMU € CTIYHI BOJM 3 CTaJli MiATOTOBKH MOJIMEPHOI CHPOBUHHU,
ta O0u1s1 1,0% TBEpAOro 3ajMIIKy. 3alpolOHOBAHO PALIOHAIBHY TEXHOJIOTIYHY
CXeMy MepepoOKH MOJIMEPHOT CUPOBUHHM B KOMIIOHEHTH MOTOPHHUX Ta KOTEIbHUX
MajgnB, siIka CKIAAEThcs 3 peakTopa Tepmiunoi aectpykmii (=280 + 400°C;
P=0,1+ 0,25 MIla) nmoemHaHoro 3 KOJOHHOIO (tmepx=250+280°C; P=0,05+0,35),
CKJIaIHOT KOJIOHM (PPAKIIIOBAHHA OTPUMAHUX MNPOAYKTIB (14u;=250+280°C, taepx=
300+350°C; P=0,05 + 0,20) ta pezepByapHoro mapky (4 pesepByapu tumy PI'C)
JUIsL TIpuoMy Ta 30epiraHHs OTPUMaHUX MNPOAYKTIB. L[UTboBUMHM TpoayKTaMu
yctaHoBku € 35-45% BII® (200-300°C) 1 10-15% BII® (300-360°C)
KOMIIOHEHTH MOTOPHUX Ta KOTEJbHMX TajauB, BiANOBiAHO. [loGiuHMMU
npoaykramu € 3-5% ByrneBoaHeBux rasis, 10-20% BII® (m.x.-200°C) ta 20-30%
bpakmii, mo Bukumae moHaxm 360°C. HaBemeHo po3paxyHOK —CKIIQIHOI
pexTudikaiiifHOi KOJIOHA HACAJKOBOTO THUMY 3 BUKOpHUCTaHHIM cuctemMu HYSYS,
0 JIO3BOJIMJIO TMOOYyBaTH €HEepProeeKTUBHY cxemy MepepoOKH MOJIIMEpHOT
CUPOBHHH B KOMIIOHEHTH MOTOPHHMX Ta KOTEIbHUX IIaJIiB BHKOPHCTOBYIOUN
peKymeparfito  HaJJIMIIKOBOTO TeIUla MarepiadbHUX TOTOKIB. OdYiKkyBaHUM
ekoHOMIYHMI edexT npu orpumanHi 1D 3 BToprHHOI NOJTIMEPHOT CUPOBUHU, Y
MOPIBHSIHHI 3 Ta30KOHJIGHCATHOK CHUpPOBHHOW, ckianae 11550,98 rpH./T.
OCHOBHOTO TIPONyKTy. BigBepHeHU# eKoNOriyHUN 30MTOK BiA 3a0pyaHEHHS

HABKOJIMITHBOTO MPUPOJHOTO CEPENOBUILA MPU 3aMiHI TOXOBAaHHS HA MOJITOHAX,
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noniMepuux TIIB Ha iX TeXHOJOTiYHY MepepoOKy B KOMIIOHEHTH MOTOPHHUX Ta
KOTEJIbHUX IMaJIUB, cKiagae 96,679 MiH. rpH.

Kiro4yoBi cjoBa: BTOpMHHA CHUPOBHWHA, TIOJNICTUJICH, TMOJINPOIIJIECH,
nepepoOKa, TepMiuyHa JIeCTpPyKiis, (pakiiii, maauBo, Gpi3MKO-XiMIYHI MOKa3HHMKH,

KOMITayHIyBaHHS, IIIKiJTMB1 BUKUIA, EKOHOMIYHUHN €(EeKT.

CTIMCOK TTYBJIIKALIN 3/IOBYBAUA

HaykoBi mparii, B SKHX OMyOJIKOBAaHO OCHOBHI HAyKOBI pE3yJbTaTH
JcepTalii:

1. eBuenko K.B. locmipkeHHs KOPO31MHOrO BILUIMBY HAa ME€Tal IIMPOKOi
najauBHOI (pakilii, OTPUMAHOI 3 BTOPUHHOI nojiMepHoi cupoBuHu / b. ['puropos,
K. B. IlleBuenko, 1. B. CinkeBuu // Bicumk HamioHansHOTO TEXHIYHOIO
yHiBepcutety "XIII". Cep. : XiMid, XIMIYHA TEXHOJIOTIS Ta €KOJIOTis: 30. HAyK. Mp.
— Xapkis : HTY "XIII", 2020. — Ne 2. — C. 75-79.

2. Illeuenko K.B. OtprmaHHS KOMIIOHEHTY KOTEJIBHOIO IaJiuBa 3
BropuHHoro mnomnponiieHy / K. B. IlleBuenko, A.b. I'puropos // InTerposani
TexHoJori1 Ta enepro3oepexenns. — 2020. - Ne4. - C.83-89.

3. Kyrylo Shevchenko. Improvement of Operational Properties of
Technological Fuel. (A Review) / Kyrylo Shevchenko, Grigorov Andrey, Svetlana
Neshko, Natalia Desna, Oleksandr Bondarenko, Yevhen Stetsiuk // Petroleum &
Coal journal. — 2021. - Volume 63. - Issue 1. - pp. 34-40

4. llleyenko K.B. BusHaueHHsi KOpO3IMHOTO BIUIMBY Ha MeTaj MaJluBa,
OTPUMaHOTO 3 BTOpUHHOI moniMepHoi cupoBuHu / K.B. IlleBuenko, A.b.
['puropos, 1.B. CinkeBud // [HTerpoBani TexHoorii Ta eHepro3oepexkenns. — 2021.
- Nel. - C.48-56.

5. Ileuenko K.B. 3allMHUCTICTh BYTJIEBOAHEBUX (Ppakiiid, OTPUMAHUX
nectpykiieto nomimeprnoi cupoBunu / K.B. llleBuenko, A.b. I'puropos // Bicauk

HauionansHoro TtexuiuHoro yaiBepcutery "XIII". Cep. : Ximig, xiMiyHa
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TEXHOJIOT1 Ta eKoJioris: 30. HayK. mp. — XapkiB : HTY "XIII", 2021. — Ne 1(5). —
C. 51-55.

6. Kyrylo Shevchenko. Technology for producing components of
technological and boiler fuels from polymer raw materials / Kyrylo Shevchenko,
Andrey Grigorov, Vitaliy Ponomarenko, Mikhail Nahliuk, Oleksandr Bondarenko,
Yevhen Stetsiuk, Vasyl Matukhno // Petroleum & Coal journal. — 2021. - Volume
63. - Issue 3. - pp. 736-741.

7. llleBuenko K.B. BrmacTtuBOCTI KOTENBHOTO MajiiBa, KOMIIAyHIOBAHOTO
By3bkuMu mnanuBHuUMH ¢Qpakmisimu / K.B. IleBuenko, A.b. I'puropos, [.B.

CinkeBuu // InTerpoBaHni TexHosorii Ta eneprozoepesxkerns. — 2021. - No2. - C.22-

29.

Omny0sikoBaHi1 mpatil anpoOaliitHOro XapakTepy:

8. IlleBuenko K.B. IlepcnexTBH OTpUMaHHS KOMIIOHEHTIB MOTOPHHX,
TEXHOJIOTIYHUX Ta KOTEJIBHUX MaJIMB 3 BTOPUHHOI MOJIMEPHOI CHUPOBUHHU /
[llesuenko K.B., TI'puropoB A.b // Texuonoria-2021:XXIV wmarepianmm
MDKHap.HayK.-TexH. KoH(., 16 kBiT. 2021 p., M. CeBepononenpk. Y. 1 / [yki. :
TapacoBB.1O.]. — CeBepononenbk : [CxigHOyKp. Hail. YH-T imM. B. [Hamns], 2021. —
263c. — (C.17).

9. IlleBuenko K.B. IIpo TexHonoOriyHy mnepepoOKy BHUKOPHCTAHOI
nomeruwieHoBoi Tapu / A.b. I'puropos, O.0.Mapaynenko, K.B. [lleBuenko // Te3u
nonoBial Ha XXI MibKHApOAHOT HAYKOBO MPakTU4YHOI KoHpepeH i «Hpopmarriiini
TEXHOJIOT1i: HayKa, TeXHIKa, TEXHOJIOT1sI, OCBITa, 37I0pOB’s». — Xapkis, 2013. — C.
290.

10. IlleBuenko K.B. IlepcrnekTuBH OTpHMaHHS KOMIIOHEHTIB MaJIUB 3
nommMepHoi cupoBunu / K.B. IlleBuenko, A.b. ['puropos // MaiiOyTHiil HayKOBelb
— 2020 : marepianu BCEYKp. HayK.-TIpakT. KOHG. 3 MbKHAp. YuacTio 4 rpyna. 2020
p., M. CeBepoponenpk. / ykianad B. FO. TapacoB — CeBepononenbk : CXiTHOYKD.

Hail. yH-T imM. B. Jlams, 2020. — 338 ¢. — (C. 170-171).
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11. Ieryenko K.B. BuxopucTtanHs TpOAYKTIB AECTPYKIIi IMOIIMEPHOT
CUPOBUHHU y BUpOOHUIITBI nu3enbHoro naiausa / K.B. IlleBuenko, A.b.I'puropos //
[HdopmariitHi TeXHOJOrIi: HayKa, TE€XHiKa, TEXHOJOTIS, OCBITa, 3J0pPOB’S: TE3U
nonoBiger XXIX MiKHaApoaHOT HayKOBO-MpakTU4YHOI KoHpepeHiii MicroCAD-
2021, 18-20 TtpaBns 2021 p.: y 5 u. Y. 1. / 3a pea. npod. Coxona €.1. —Xapkis:
HTY «XIII». — 345 c. (C.267).

12. [lleBuenko K.B. MeToa Bu3HAUYCHHS KOPO31MHOI aKTUBHOCTI TajuBa y
nuHamiuaux ymoBax / K.B. IlleBuenko, A.b. I'puropoB // CyuacHi TexHOJOTI1
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ABSTRACT

K.V. Shevchenko Technology of components of motor and boiler fuels
obtained from secondary polymer raw materials. - Qualifying scientific work as a
manuscript.

The PhD dissertation on a specialty 161 - Chemical technologies and
engineering (Field 16 - Chemical and bioengineering). - National Technical
University "Kharkiv Polytechnic Institute”, Ministry of Education and Science of
Ukraine, Kharkiv, 2021.

The dissertation is aimed at developing the technology of obtaining
components of motor and boiler fuels.

The object of research is the producing components of motor and boiler
fuels by thermal destruction of polyethylene and polypropylene feedstock.

The subject of the research is the influence of the chemical composition and
temperature limits of boiling, the obtained components on the properties of the
compound commercial fuel.

The dissertation solves an important scientific and practical problem related
to the expansion of the raw material base and improvement of the production
process of motor and boiler fuel that meets the standards of environmental safety
adopted in the European Union.

As a part of research, a critical analysis was used to study the state of the
issue of raw materials, technologies and quality of commercial fuel. Systematic
analysis and hypothetical method were used in the theoretical research.
Experimental studies were based on the use of standardized (determination of
physicochemical parameters and corrosion effects on the copper plate) and non-
standardized (determination of corrosion effects on the copper plate under dynamic
conditions, group and individual chemical composition using (GC / MS) and IR
spectroscopy) research methods. Statistical processing of the experimental results
was performed using the statistical analysis software package STATISTICA 10,
developed by StatSoft.
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In the introduction the relevance of the chosen topic was justified, the
connection of work with scientific programs, plans, projects was given, the
purpose and main tasks of research are formulated, the characteristic of research
methods was given, scientific novelty and practical value of the received results is
presented. , publications, structure and volume of the dissertation.

The first chapter of the work provides a critical analysis of existing
information about the process chosen for research. Current demand of Ukraine in
motor and boiler fuels is analyzed, the origin of feedstock and modern technologies
of their production are considered. The main properties of fuels, characterized by
the values of physicochemical parameters, the list of which is given in the existing
fuel standards, are determined. Prospects for the use of secondary, in particular
polymeric raw materials in the production of fuels, which allowed to choose the
direction of the dissertation research and to formulate its main tasks.

The second chapter describes the selected polymer feedstock (low pressure
polyethylene and polypropylene) and commercial fuels that were used to obtain
samples of compounded fuel. The design of the laboratory equilpment and the
parameters at which the thermal destruction of the selected raw material was
carried out are considered. The design of the laboratory installation and the method
by which the samples of compounded fuel were obtained and their chemical
stability were studied.

Standard methods were used to determine the physicochemical quality
indicators, the obtained components as well as the samples of compounded fuel.
But for a more extensive and in-depth study in addition to standard methods
additionally used methods for determining group and individual chemical
composition (GC/MS) and IR spectroscopy), the method of determining fire
hazards, methods for determining the corrosive effect on the copper plate actually
fuels in dynamic conditions, as well as the products of their combustion. Statistical
processing of the obtained experimental data was performed using the statistical
analysis software package STATISTICA 10, developed by StatSoft.
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The third chapter formulates the basic requirements and algorithm for the
selection of feedstock for fuel production, which takes into account production
costs at each stage of production and allows you to calculate the cost of the final
product - a measure of its competitiveness. According to this algorithm, the most
promising raw materials for the production of compound fuels that meet existing
environmental safety standards are polyethylene and polypropylene. The
hypothesis of greater chemical stability of fuel fractions obtained from polymeric
raw materials than their analogues obtained from petroleum raw materials. This is
explained by the absence of aromatic, nitrogen- and sulfur-containing compounds
in the fuel fractions of polymeric origin, which are able to intensify the oxidation
process of olefins.

The influence of the rate of thermal destruction on the yield and properties
of fuel fractions that can be used in compound fuel is theoretically substantiated.
Based on the proposed schemes for limiting the content of the component in the
fuel, it is proposed that the most rational for compounding DP-C-Euro5-B7 is a
narrow fuel fraction of 200-300 °C, for fuel oil brand 100 - fraction of 300-360 °C.

In the fourth chapter, experimental studies were conducted on the effect of
the average rate of thermal destruction (k, g / s) of different raw materials on the
mass yield and physicochemical parameters of the obtained products. Thus, with
increasing k from 0.021 g / s to 0.095 g / s, in the products of destruction by 8.0-
9.8% of the mass. the number of lubricating fractions that boil over> 360 ° C
increases. It is established that to obtain a higher yield of fuel fractions from
secondary polymer raw materials it is necessary to use PP at the minimum rate of
destruction, and vice versa, to obtain a higher yield of lubricating fractions, it is
advisable to use PENT at the maximum rate of destruction. Also, an increase in the
value of k from 0.021 g/s to 0.095 g/s leads to an increase in the value of p? (by
43-46 kg/m3), v¥ (by 2.96-3.95 mm?/s), tss (by 8- 9 °C), tharg (Dy 9-10 °C) and
decrease in the value of t (at 92-95 °C) FFT. Corrosion research of FFT showed
that it can withstand tests on a copper plate, even in the presence of 1%. (darkening

of the copper plate, corresponds to class 1.a). Fuel combustion products cause
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moderate darkening of the copper plate, which, depending on their temperature,
corresponds to class 2.b (180-230 °C) or class 2.d (230-290 °C). Increasing the
temperature of the onset of boiling tpk VPF from 160 °C to 240 °C, there is an
increase in their tsp (71 °C (75 °C)) and v¥° (3.89 mm? / s (6.91 mm?/s)) with
simultaneous an increase in the value of thaq (10 °C (15 °C)) and a general decrease
in the mass yield of fractions. Regardless of the type of polymeric raw material
with an increase in the value of tp.k in all tested samples there is a decrease in the
value of ts.z. and an increase in the value of the CC (range of test samples is 33.1-
52.6 units). VPF have a corrosive effect on the copper plate at the level of 1st class,
which does not change even when the content of VPF water at 1.0%.

The use of GC / MS allowed to establish the chemical composition of OPF
and to confirm the hypothesis that despite the content of olefins in OPF, in the
absence of nitrogen, sulfur and aromatic compounds, even with forced oxidation of
5dm3 / h. air at 50 ° C for 12 hours, they are characterized by high chemical
stability.

Based on the research, it was concluded that by selecting the temperature
limits of boiling, FFT can be obtained VPF, which in terms of physical and
chemical parameters will meet the requirements for diesel and boiler fuels, and can
be combined with them. The rational content of VPF (200-300 °C) in DP-C-Euro5-
B7, is 20% wt. (For PENT) and 30% wt. (for PP). And VPF (300-360 °C) in the
amount of up to 30% by weight, can be used for compounding with fuel oil grade
100, for improved viscosity-temperature properties.

The fifth chapter discusses the technological principles of production of fuel
from secondary polymer raw materials and technical and economic indicators of
production. It is established that secondary polymer raw materials as well as
products formed during its processing into components of motor and boiler fuels
belong to low-hazard substances (hazard class 111-1V; MPC 100-300 mg/m3). In the
normal mode of operation of the installation, the main harmful emissions are
wastewater from the stage of preparation of polymer raw materials, and about

1.0% of solid residue. A rational technological scheme for processing polymeric
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raw materials into components of motor and boiler fuels is proposed, which
consists of a thermal destruction reactor (t = 280 + 400 °C; P = 0,1 + 0,25 MPa)
combined with a column (t top = 250 + 280 °C; P = 0,05 + 0,35), complex column
of fractionation of the obtained products (tgown = 250 + 280 °C, tiop = 300 + 350 °C;
P = 0,05 + 0,20) and tank farm (4 RGS type tanks) for receiving and storing the
obtained products. The target products of the installation are 35-45% VPF (200-
300 °C) and 10-15% VPF (300-360 °C) - components of motor and boiler fuels,
respectively. By-products are 3-5% of hydrocarbon gases, 10-20% of VPF (PK-
200 °C) and 20-30% of the fraction boiling above 360 °C. The calculation of a
complex nozzle-type distillation column using the HYSY'S system, which allowed
to build an energy-efficient scheme for processing polymer raw materials into
components of motor and boiler fuels using the recovery of excess heat of material
flows. The expected economic effect in obtaining FFT from secondary polymer
raw materials, in comparison with gas condensate raw materials, is 11550.98 UAH
/ t of main product. The averted ecological damage from environmental pollution
during the replacement of burials at landfills, polymer solid waste for their
technological processing into components of motor and boiler fuels, amounts to
UAH 96.679 million.

Keywords: secondary raw materials, polyethylene, polypropylene,
processing, thermal destruction, fractions, fuel, physicochemical parameters,

compounding, harmful emissions, economic effect.
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