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Kacvanenxo JI.M. TexHoinoris oep:kaHHsd MACTHJIBHUX OJHUB 13 POCIMHHUX
omiii. — KBamigikaniiina HaykoBa Ipallsi Ha MpaBax PyKOIHCY.

Hucepranis Ha 3700yTTS HAyKOBOTO CTymHeHs JokTtopa ¢iurocodii 3a
cnemianbHICTIO 181 « XapuoBi TexHo0T1i» — HanionanbHU TEXHIYHUN YHIBEPCUTET
«XapKiBChKUH MOMITEXHIYHUN ITHCTUTYT» MiHICTEpCTBA OCBITH 1 HAYKH Y KpaiHH, M.
Xapkis, 2021.

Po6oty BukoHaHo Ha kadenpi TexHOJorii KUpIB Ta MPOAYKTIB OPOIIHHS
HamionanbHOro  TEXHIYHOTO  YHIBEPCHUTETY  «XAapKIBCbKUH  MOJITEXHIYHHM
THCTUTYT» MiHICTEpCTBa OCBITH 1 HAYKH Y KpaiHU.

3 [ucepTali€er0o MOKHa oO3HaomMuTuCh Yy Oi0mioremi HarionansHOro
TEXHIYHOTO YHIBEPCUTETY «XapKIBCbKUU MOJITEXHIYHUM IHCTUTYT» 3a aJpecoro:
61002, m. XapkiB, Bys. Kupninyosa, 2.

06 ’exkmom 00Cai0HCeH s € TEXHOJIOTIS OICP>KaHHSI MAaCTUIILHUX OJIMB 13 OJTiH.

IIpeomemom OocniddicenHss € TEXHOJOTIUHI TapamMeTpH TiAPOXJIOPYBaHHS,
€MOKCUAYBAHHS, TPUALMITIIIIEPOITIB, €CTEPIB KUPHUX KUCIOT Ta iX MOJAJIBIIOTO
NEPETBOPEHHS B T1IPOKCHUIIbHI Ta ECTEPHI CIOIYKU OJIiK, TPHUOOJIOT14HI Ta (hi3UKO-
XIMI4H1 BJIACTUBOCTI MACTUIIBHUX OJIUB Ha OCHOBI POCITMHHOI CHPOBUHHU.

Huceprariiiina po0OoTa TpHUCBSIYeHA Po3poOIi CrocobiB  oAep)KaHHS
MAaCTUJILHUX MaTepialiB 3 OJif MIIIXOM TiIpOXJIOpYBaHHS a00 €MOKCHUIyBaHHS 3
MOJJIBIIIAM OJIEPKaHHSM KHCHEBMICHHX IMOXITHUX Ta 30UTBIICHHSM BYTJICIIEBOTO
pamukainy. bymo BigmpanboBaHO JEKIIbKa IUISXIB CHHTE3Y XJIOPTOXITHUX
tpuammnrineporiB (TAI') coHAITHUKOBOI 01ii, 30KpeMa T1APOXIOPYBAaHHS CyXHM
HCI a6o xnopaum BartHOM Ca(OCl),. Jocmimkeno B3aemoito xiopsmicaux TAT 3
HATPIEBUMHU MUJIAMU TiAPOKHUPY (TMepeBakHO KUCIOTH psaay Cig), KOKOCOBOI Oii
(mepeBakHo kKuciotu pany Ciz,14) Ta OHTOBOI KHUCIOTH. Takok OIMpanbOBaHO
METOY OTPUMAHHS €MOKCHUCIIONYK, a came MeTo] Y D-0mpoMiHEHHS COHSIIHUKOBOT
onmii y TOHKOMY IIapi Ta METOJ ENOKCHIYBaHHS HaJaKuCIOTaMu. BuBueHo

B3a€MOI[iIO CIIOKCUTI'PYII 3 CTCAPHUHOBOIO, JIAYPHUHOBOIO Ta OOTOBOIO KHCJIOTAMM IJIA
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oJlep KaHHs MAaCTUJIBHOIO MaTepiaiy. BcTaHOBIEHO, 110 OJlepKaHi CIIOJIYKA MatOTh
BHUCOKI TPUOOJIOTIYHI XapaKTEPUCTUKU Ta BIANOBIAAIOTh KPUTEPISIM O10MACTHIL.

Mema oocniooxcennsa. JlucepraniiiHa poOOTa Mae Ha METI HAayKOBE
OOTpYyHTYBaHHSI Ta PO3POOKY TEXHOJIOTIi OFEpKaHHS MAaCTWJIbHMX MarTepialliB Ha
OCHOBI POCIMHHHMX OJil HUIAXOM iX T1ApOXJOpyBaHHA a00 EeMOKCHUIyBaHHS 3
HACTYIHUM TEPETBOPEHHAM NPOJAYKTIB peakilii B KHUCHEBMICHI CIOJIYKH 3
BIIMOBIAHUMU TPUOOJIOTTYHUMHU XapPaAKTEPUCTUKAMH.

Mertoau JOCITIIPKCHHS: aHAJTITUYHI, XIMIYHI, ¢b13uKO-XIMIYHI,
EKCIIEPUMEHTATbHO-CTATUCTUYHI, BAKOHAHHI 3 BAKOPUCTAHHSM CyYaCHUX MTPUIIA]TIB
Ta 1HOPMAIIITHUX TEXHOJIOT1H.

Hayxoea mosusma ooepowcanux pezyromamie. B oucepmayitinii pobomi
grepiie:

— JUIS OJIepKaHHS MACTHJIBHUX MaTepialliB 3 TIOHOBIIOBAHOI POCIMHHOI
CUPOBHHH 3aIIPOITIOHOBAHO HOBI TEXHOJIOTIYHI MPUHOMHU, a caMe: TiIpOXJIOPYBaHHS
TAI' consmuankoBoi omii 00po6koro razomnanionnm HCI, pozunnom Ca(OCl); 3
HACTYIMHOI ecTepu(IKaIll€l0 OJCpXKAHUX CIHOJYK MUJIAMHU >KHUPHHUX KHUCIIOT;
enokcuayBanHs TAI consiiHukoBOi o111 Y d- BUTPOMIHIOBAaHHSM B TOHKOMY IIapi
Ta 00pOOKOI0 HAJAKUCIOTAMU 3 HACTYIHOIO B3A€EMOJIEI0 3 KUPHUMH KHUCIOTaMHU
(KK);

— BUSBJICHO 3aKOHOMIPHOCTI Iepeliry peakmiii rigpoxiopyBaHHs TAI
o0poOkoro razononidonum HCI, poszuunnom Ca(OCl);,ectepudikaiiii ogep:kaHux
CIOJlYK MHUJIAMHU >KHPHUX KHUCJIOT; emnokcuayBaHHa TAI cossimmHMKOBOi ouil
o0poOkor0 Hagkucioramu, Ta Y®- BUNPOMIHIOBAHHSM B TOHKOMY IMapi 3
HacTymHOI0 B3aeMoiero 3 XKK;

— OJep’)KaHO HOBI HAyKOBl1 JlaHi MIOJI0 TPUOOJOTIYHUX XapaKTEPUCTHK
MPOYKTIiB peakmii rigpoximopyBanHs TAI coHAMHWUKOBOI o0fii  00poOKOIO
razonaaioanm HCI, po3zunroM Ca(OCl), 3 HacTymHOO ecTepudiKaIlieio oep >KaHnx
CIIOJTYK MHJIAMHU KUPHUX KHUCTOT; enokcuayBaHHs TAID consmrHukoBoi omii Y-
BUTIPOMIHIOBAaHHSIM B TOHKOMY Iapi Ta oOpOOKOI0 HAJIKHCIOTAMHU 3 HACTYITHOIO

B3a€MOI[i€IO 3 JXUHPHHUMHU KHCJIOTAMMU.
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VY BcTyni OOIpyHTOBAHO aKTyallbHICTh, METY Ta HAYKOBI 3a71a4l TOCIIKEHHS,
MMOKAa3aHOo 3B’ 530K POOOTH 3 HAYKOBUMH MPOTPaMaMH, IJIaHAMH, TEMaMH, HaBeICHA
HAayKOBa HOBHW3HAa Ta C(QOPMYJIbOBAaHO TPAKTUYHE 3HAYCHHS OJCPKaHHUX
pE3yNbTATIB.

VY mepmomMy po3aini NpOBENEHO NATEHTHIA Ta JITEPATypHUI MOLIYK BKe
ICHYIOUMX METOIB XiMIYHOI Moaudikauii oJifl s ojepkaHHd MacTwi. B
pe3yabTaTi 31MCHEHOr0 Orjsiy OyJio BU3HAYEHO OCHOBHI1 HANPSMKU JTOCTIIKEHb
JIUCEPTaLIiHOT POOOTH.

Y apyromy po3fiiai HaBEJICHO XapaKTCPUCTUKY CHPOBUHU, JTOMOMIKHHX
matepianiB. OnMMcaHo METOAUKU NIPOBEICHHS €KCIIEPUMEHTAIbHUX JIOCTIKeHD Ta
METOJIM aHaJi3y OJICpXKAHUX IMPOAYKTIB, 3a3HAYCHOBUKOPUCTAHE OOJaJHAHHS Y
poGoti. IlpencraBiaeHO 3arajbHy CXEMy JHCEPTAIliHHOTO JOCIHIKCHHS, IO
BU3HAUMJIA OCHOBHI €Talld TEXHOJIOTil OJiep)KaHHS MacTWIa Ha OCHOBHI
COHSIIITHUKOBOT OJIi.

Tpertiii po3ain NPUCBIYEHO EKCHEPUMEHTAIBHUM JTOCTIIKEHHSIM, 010
pO3pOOKHM HAayKOBO OOTPYHTOBAHOI TEXHOJOrli MACTWIBHUX MarepiajaiB 3
COHSIITHUKOBOI oyl nwuisxoMm 1ii rigpoxyiopyBaHHsa. I[lokasano opjepskaHHS
JTUT1APOKKUCIIOT 3 T1APOXJI0poBaHoi oiii. [IpoBeaeHo: anKoroi3 JuriIpOKCUKHUCIIOT
OYTWJIOBUM Ta METUJIOBUM CIIUPTAMU; eTepHQIiKaIliio T1APOXIOPOBAHOTO MPOIYKTY
HatpieBumu Muiamu JKK. [IpoBeneHo mimaHyBaHHS €KCIIEPUMEHTY Yy IPOTPaMHOMY
naketi Mathcad.

Y d4erBepTOMY pO37iil TMPEACTABICHO PE3yJIbTaTH EKCIEPUMEHTATBHUX
JOCTIKEHb MI0JI0 PO3POOKH HAYKOBO OOIPYHTOBAHOI TEXHOJIOTIi OJIep KaHHS
MacTuia Ha 6a3l emoKCHIOBAaHHOT COHSAITHUKOBOI onii. [IpoBeneno MaremaTnuHui
aHami3 JaHuUX 3a pe3yJabTaTaMu JOCHIIKEHb OOpaHO HACTYMHI YMOBH
enokcuayBaHHs: Temmepatypa — 85 °C, wac — 180 xB, maca mepoKcUIy BOJTHIO —
1,2 vacTMHU IO BiJHOIICHHIO JO Macu oJii — 1 wyacTwHa, Maca KaTami3aTtopy 10
okucHoi cymimni — 0,08 %. 3ampomoHoBaHO J0JaBaHHA 0 €HMOKCHIOBAHOI

COHSIIITHUKOBOT OJIi1 OYTHUJIOBI €CTEpH KUPHUX KUCIOT TaKO1 OJIii.
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Y m’saromy po3aini po3po0JIeHO TEXHOJOTIUHY CXEMY OJCp>KaHHS OJMB Ha
OCHOBI POCJIMHHOI 0J1ii Ta MPOBEACHO ii EKOHOMIKO-€KOJIOT1UHY OLIHKY.

BUCHOBKU

VY auceprauiiiHiii poOOTI NpeCTaBICHO PO3B'sI3aHHS HAYKOBO-TIPAKTUYHOTO
3aB/JIaHHS — CTBOPEHHS HAyKOBOI'O MIATPYHTS Ta €KCIIEPUMEHTAJIbHOI MEPEeBIPKU
MEPCHEeKTUBHOI TEXHOJIOT1T MAaCTHJIBHUX MaTepialiiB Ha OCHOBI POCIMHHMX OJid
IUIIXOM iX T1IpOXJIOpYyBaHHS ab0 EMOKCUAYBAaHHS 3 HACTYIHUM OJICpKaHHSIM
BIJMOBIHUX ecTepiB. Ha mijictaBi aHani3zy HayKOBO-TEXHIYHUX JpKepen iHdopmarii,

y3araJlbHCHHS CKCIICPUMCHTAJIbHUX I[OCJIiII)KCHB C(I)OpMyJ'IBOBaHO BHUCHOBKH.

1. Ha migcraBi mpoaHaidi30BaHUX JIKEpENT HayKOBO-TEXHIUHOI JITepaTypu
chOpMyIIIOBaHO Ta EKCIEPHUMEHTAIBHO IMiITBEPKECHO pOO0OYY TilmoTe3y 100
rizpoxsopyBanHg A’ abo enokcumyBanHs Al onii 3 HACTYMHUM XIMIYHHM
NIEPETBOPEHHSIM MPOIYKTY /ISl OJIepyKaHHS 0a30BUX OCHOB MaCTHIILHUX MaTepiaiB.

2. Briepiiie ekcriepuMeHTaIbHO OLIHEHO BILUIUB 3alPOTIOHOBAHUX METOMIB JIJIs
OJlep)KaHHS OCHOBM MACTWJIBHMX MarepiajiB. BcTaHOBIeHO pallioHaJbHI
TEXHOJOTIYHI MapaMeTpu TiIpOXJOPYBaHHS Ta eMOKCHUIyBaHHA. A came
BCTAHOBJICHO HACTYITHI TEXHOJIOT1UHI MTapaMeTpH TiapoxiaopyBaHHs Al': MBUAKICTh
6apootysanns HC1 — 12,7-107 M%/xB, TpuBainicts B3aemoii — 240 XB, Temneparypa
nporecy — 50 °C. Jlnsg enmokcuayBaHHs BIAMOBIIHO Oyi0 0OpaHO HACTYIHI YMOBH:
temrieparypa — 85 °C, yac — 180 xB, BiIHOIIIEHHS] MaCH OJIii 0 MacH TIEPOKCUTY —
1:1,2, xinpkicTh KaTamizatopy — 0, 08 %.

3. Bmepie mocCaiKeHO BIUIMB MOJEKYJISPHOI MacH MPOAYKTY B3a€MOJIIi
T1APOXIIOPOBAHOT COHSIITHUKOBOI ouii 3 HaTtpieBumu Muiamu JKK Ha B’s3KiCHO-
TEMIIEPaTypH1 BIACTUBOCTI OJCP)KAHUX CIOJIYK — OCHOBH MAaCTHJILHUX MaTepiaiiB.
[Tpu cmiBBiTHOIIEHHI MPOIYKT B3a€EMOJII TiPOXJIOPOBAHOI COHSTIITHUKOBOI Oii 3
areTaToM HaTpito : OyTmiioBi ectepu TiapokcuiaboBaHux KK 90:10 B’s3KicTh
cranosuth 70,5Mm%c npu T= 41°C; nana wnHadroBoro mactuna Takr-

2T — 76,2 mm?/c ipu T = 40 °C.
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JloBenieHo, 1110 NOTPIOHY KIHEMATHUYHY B’SI3KICTh TAKOX MOMJIMBO JOCITHYTH
J0Ial0YM TPOJYKT eTepudikalilii emoKCUAOBAHHOI COHSIITHUKOBOI OJii OIITOBOIO
KHCJIOTOIO0 OYTUJIOBUMU €CTepaMU €IOKCUA0BaHO1 01ii. Tak, KiHemMaTu4yHa B’ SI3KICTh
JUISL 3pa3Ky 3 CHIBBIJHOIIEHHSM OYTHIJIOBI €CTEPH €MOKCHUIOBAHOI OJIIi : MPOIYKT
erepudikanii, sx 89 %mac. : 11 %mac. mae B s3kicTs 72,4 Mm?/c pu T=43 °C.
Hapenenni B’ a3ko0cTi OJIM3BKI 10 B A3KOCT1 3pa3Ky CIiBCTaBJICHHS.

4. ExcriepuMeHTalbHO BHU3HAUYEHO TEXHOJIOTIYHI BJIACTUBOCTI: B’SI3KICHO-
TEMIIEpaTypHa 3aJIeKHICTh Ta OKUCIIOBAJIbHY CTIMKICTh OJIEPKAHOTO MPOAYKTY, a
caMe 3aJIeXKHICTh MEPOKCUIHOTO YKCIIa BiJl Yacy BUTpUMKH 3a Temriepatypu 90 °C.
BusiBneHo, mo 1HIYKUIMHUN 1epioJl OKUCHEHHS T1IpOXJI0POBAHOI COHSIIHUKOBOT
0J11i, 1110 HaliMeHIlIe B 9 pa3iB OUIBIINI B MOPIBHSAHHI 3 COHSIIIHUKOBOIO OJIELO.

5. Po3po6iieHO TEXHONOTTYHY CXEMY OJIep KaHHs MAaCTUJIBHOIO MaTepiaiay Ha
OCHOBI COHSIIIIHUKOBO] 0111, a came CyMiIIi MPOIYKTY B3a€MO/I1i €MTOKCHUI0BAHOT OJTiT
3 OIITOBOIO KMCJIOTOIO Ta OyTHJIOBUMH €CTEpaMU eroKcuaoBaHoi oiii. [IpoBeneno ii
€KOHOMIYHY OLIIHKY. BH3HaueHO, 110 3aCTOCYBaHHSIM TEXHOJOTii MaCTHUIHHOTO
MaTepially Ha OCHOBI €MIOKCHI0BAHO1 COHSIIIHUKOM OJIii MOXHA OJIep>KaTH MPOIYKT,
cobiBapTicTh sikoro ckimamae 128157,8 rpH/T Ta BiH € KOHKYPEHTOCIIPOMOKHUM Ha
BITYM3HAHOMY PUHKY MACTHIL.

6. 3ampornoHOBaHy TEXHOJIOTIIO IMEPEBIPEHO B MPOMHCIOBUX yMOBax Ha
nignpueMctBi TOB «Cno6oxkancbkuii munoBap». Pesynbraté nucepTtariiitHoi
poOOTH BIIPOBAIKEHO B HABUAJIBHHHN TMpolec Kadeapu TEXHOJOTil XKHUpIB Ta
npoaykTiB Opoiaas HTY «XI1I».

Knrouosi cnoea: OioMacTUIbHI MaTepiaim, €MOKCHTyBaHHS,

TIPOKCUITIOBAHHS, B’ I3KICTHO-TEMIIEpAaTypHA XapaKTEPUCTHKA, KUPHI KHUCIOTH.



Cnucok my6uikaniii 3100yBaya

Hayxosi npayi, 6 saxux ony0Oniko8ano OCHOBHI HAYKOBI pe3yibmamu
oucepmayii:

1. Kacesnenko JI. H. MoxnuBicTe ojepkaHHS OlOMacTHIBHUX
MaTepialiB nusixoM ximiunoi Mmoaudikaii oniii / [JI.H. Kacesinenko, I.H. Jlemumos,
C.H. Monbsuenko] // Bicauk HalioHaIbHOTO  TEXHIYHOTO  YHIBEPCUTETY
"XapkiBchbkuid moniTexHIYHUN 1HCTUTYT" Cepis: IHOBaUilHI JOCHIJKEHHS Y
HaykoBuX pobotax cryaeHTiB. — 2019. — Nel5. — C. 51-55.

2. . Kasianenko L. The technology for producing greases based on
sunflower oil by hydrochlorinatio of oil / [L.Kasianenko, 1. Demydov,
S. Molchenko] // Norwegian Journal of developmen to the International Science. —
2020. — Ne40. — P. 5-8.

3. Kacesnenko JI. M. OpepxaHHs MacTWil 13 SKHPOBOI CUPOBHHH /
[J.M. Kacbsinenko, .M. Jlemunos, €.1. lllemanceka]l // HaykoBi mpari
HarmionaneHoro yHiBepcurety xapuoBux texHomorii. — 2020. — Ne26. — C. 53-58.

4. Kasianenko L. Products of modification sunflower oil as bio-lubricants
/ [L. Kasianenko, I. Demydov, S. Molchenko] // Polish Journal ofScience. — 2020. —
Ne34. —P. 47-51.

5. BukopuctanHs emoKCUA0BaHOT COHSIITHUKOBOI OJIi ISl OJepKaHHs
0iomac tunpHHX MaTepianiB / [JI.M. Kacesanenko, .M. emunos, C.M. Moib4eHKoO,
A.O. Jlemunosa] // Bicuuk Hamionanmbaoro Texuiunoro YHiBepcutery «XIIDy».
Cepis: [nHOBaIINHI JOCTITKEHHS Y HAYKOBUX poOoTax cTyneHTiB. — 2020. — Ne6. —
C. 61-65.

6. Kasianenko L. Esters of stearic acid of epoxidized sunflower oil as a
grease for internal combustion engines [L. Kasianenko, I. Demydov] // Deutsche
Internationale Zeitschrift fiir zeitgendssische Wissenschaft. — 2021. — No6. — P. 39-
43.

Onybnikosani npayi anpobayitino2o xapakmepy:
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7. HemunoB .M. PociuHHI omii SK CHUpPOBHHA TMpU OJEpKaHHI
MactuwibHux MatepiamiB /  [Hemunos [.M. Kpamckoii B.B, Illemanceka €.1.,
Kacwsanenko JI.M.] // Ilepcnexmusu po3eumxy m'sacHoi, MoOn0uHOI ma oniexcuposoi
eanyseli 'y KOHmMeKCmi €8poiHmezpayii: n'amoi MidCH. HAYK.-mexKoH@., (-8
nmucronazna 2016 p.: re3u qon. — Kuis: HYXT, 2016. — C. 159-160.

8. Kacbsnenko JI.M. MoxXIuBICTh BAKOPUCTAHHS! COHSILTHUKOBOI OJIIT K
ocHoBU MactwibHuX onuB / [KacesHenko JILM., Jemumos ILM.] // XIMioxch.
HAYK0BO-npaxkm. Koug. macicmpanmis ma acnipanmis, 2017 p.: Te3u nor. — XapKis:
HTY “XIII”, 2017. - 4. II. — 213c.

Q. Kacpsinenko JI.M. ErokcuitoBanHs Ta METOKCUITIOBAHHSA
COHSIIITHUKOBOT OJIi1 /711 oJiep>KaHHS MacTUiIbHUX MatepianiB / [Kacbsinenko JI.M.,
Hemunos .M., Copounncekuit B.M.] // Inghopmayitini mexnonoeii: nayxa, mexuixa,
mexHonozis, oceima, 300pos's. MicroCAD-2018: XXVIMioch. naykoso-npaxm.
koH@., 2018 p.: Te3u gom. — Xapkis: HTY “XIII”, 2018. — Y. II. — 241c.

10. Kacesaenko JI.M. TigpoxiiopyBaHHS COHSIIHUKOBOT Ol  JJIs
nojanepioro ii mepeTBOpeHHs y ocHoBYy i onuB / [J.LM. KacwsineHko,
.M. lemunoB, B.M. Copouuncekuii, C.M. Monbuenko]| // Haykosi npobaemu
Xapuoeux  MexHoNo2ill ma  NPOMUCNOB0I  OiOmexHono2ii 6  KOHMeKCmi
E€spoinmeepayii: V| Miscuap.nayx.-mexu.kong., 2018p.: Tezu nom. — Kuis: HYXT,
2018. — 271-272c.

11. Kacesnenko JI.LH. Hcnons3oBaHHE COEBOTO M APYTUX Macesl s
Hoay4ueHus 0a30BBIX OCHOB MOTOPHBIX Macen / [Kacesauenko JIL.H., lemumos 1.H.,
Copounncekuiit BM.] /[ Cospemennvie mexnonoeuu coegoti  unoycmpuu -1l
Meowcoynap. nayuno-npaxm.kone., 14-15 nos6ps2018r.: Tesucs nok. — Kues, 2018,
—20c.

12. Kacesaenko JI.M. EnokcugoBaHa COHSAIITHUKOBA OJIis SIK aJIbTEPHATHBA
HapTOBHM MacTWiIbHUM Matepianam / [Kacesnenko JILM., Jlemumos [.LM.,
3aparyiiko A.O.] /l Hayxosi 3000ymxu mono0i — eupiwennio npooiem xapuyeanHsi
aoocmea y XXI cmonimmi: 85 IOsineiina MidicH. HAYK.KOHG. MOIOOUX YUeHUX,

acnipanmis i cmyoeumis, 2019p.: Te3u gon. — Kuis: HYXT, 2019. — 441c.
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13. Kaceauenko JI.M. OnepxaHHs KHCHEBMICHUX IMOX1IHUX
COHSIIIIHMKOBOT 0J1ii sik 0a30B0i ouBu a1 JIB3 / [Kacesaenko JI.M., Jemugos .M.,
3aparyiiko A.O.] /I Ingopmayiiini mexnonocii: nayka, mexuika, mexHoONI02Is,
ocsima, 300pog’s. MicroCAD-2019: XXVII Misxcn. nayxoso-npaxm.xoue., 15-17
tpaBHs 2019 p.: Te3u gomn. — Xapkis: HTY “XIII”, 2019. — Y. II. — 254c.

14. Kacobsnenko JI.H. [IpumeHeHne OKHCIEHHOTO MOACOIHEYHOI0 Macia
Kak ajbTepHaTUBa HEe(TAHBIM cMa30uHbIM Matepuanam / [Kacesuenko JI.H.,
Hemunos WU.H.] Il Macroocuposas ompacaw: mexnonoeu u poinox: XII Mescoynap.
kong. 14 mas2019r.: Te3ucn gok. — Kues, 2019, — 28c.

15. Kacesnenko JI.LH. O6nyyenue Y D-uznydeHueM MoACOTHEYHOE MaCio
KaKk ajgpTepHaTHBa HEPTIHBIM CcMa3o4yHbIM MaTepuanam / [Kacesaenko JI.H.,
Hemunos WU.H.] /| Macroowcuposas ompacaw: mexnonoeu u poinox: XII Mescoynap.
kong.14 mas2019r.: Te3uce gok. — Kues, 2019, — C.25-27.

16. Kacesaenko JI.LM. Po3poOka TexHOJOrii oJiep>KaHHS MaCTUILHUX
MaTepiagiB Ha OCHOBI COHAMmHHKOBOI omi / [Kacesuenko JIL.M., Jdemumos .M.,
[llemanceka €.1.] /I Haykoei npobremu xapuoeux mexwonociii ma npoMuciogor
biomexnonoeii 6 konmexcmi €spoinmezpayii: IX Misich. Haykoo-mexuiuna Koug.,
2020p.: te3u gom. — Kuis: HYXT, 2020. — 277-279c.
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SUMMARY

KasianenkoL.M. Technology for vegetable oil based lubricants production. —
Manuscript.

The thesis is submitted to obtain a scientific degree of Doctor of Philosophy,
specialty 181 — Food technology. — National Technical University “Kharkiv
Polytechnic Institute”, Kharkiv, 2021.

The work was carried out at the Department of The work was carried out at
the Department of Technology of Fats and Fermentation Products of the National
Technical University "Kharkiv Polytechnic Institute” of the Ministry of Education
and Science of Ukraine.

The dissertation is available in the library of the National Technical University
"Kharkiv Polytechnic Institute” at the address: 61002, Kharkiv, st. Kirpichova, 2.

The object of research is the technology of obtaining lubricating oils from
oils.

The subject of research is the technological parameters of hydrochlorination,
epoxidation, triacylglycerols, fatty acid esters and their subsequent conversion into
hydroxyl and ester compounds of oils, tribological and physicochemical properties
of lubricating oils based on vegetable raw materials.

The dissertation work is devoted to the development of methods for obtaining
lubricants from oils by hydrochlorination or epoxidation with the subsequent
production of oxygen - containing derivatives and the increase of the carbon radical.
Several routes for the synthesis of chlorinated triacylglycerols (TAG) of sunflower
oil have been developed, in particular hydrochlorination with dry HCI or chlorinated
lime Ca(OCl),. The interaction of chlorine-containing TAGs with sodium soaps of
hydrofat (mainly acids of the Cig series), coconut oil (mainly acids of the Ci2 14Series)
and acetic acid was studied. Methods for obtaining epoxy compounds have also been
developed, namely the method of UV irradiation of sunflower oil in a thin layer and
the method of epoxidation with peracids. The interaction of epoxy groups with

stearic, lauric and acetic acids to obtain a lubricant has been studied. It was found
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that the obtained compounds have high tribological characteristics and meet the

criteria of bio-oils.

The aim of the study. The dissertation aims at scientific substantiation and
development of technology of obtaining lubricants on the basis of vegetable oils by
their hydrochlorination or epoxidation with the subsequent chemical conversion of
reaction products into oxygen - containing compounds with corresponding
tribological characteristics.

Research methods: analytical, chemical, physico-chemical, experimental-
statistical, performed using modern devices and information technology.

Scientific novelty of the obtained results. The thesis for the first time:

— To obtain lubricants from renewable vegetable raw materials, new
technological methods are proposed, namely: hydrochlorination of TAG sunflower
oil by treatment with gaseous HCI, Ca(OCI), solution, followed by esterification of
the obtained compounds with fatty acid soaps; epoxidation of TAG of sunflower oil
by UV radiation in a thin layer and treatment with peracids, followed by interaction
with fatty acids (FA);

— Regularities of the course of hydrochlorination reactions of TAG by
treatment with gaseous HCI, solution of Ca(OCI) », esterification of the obtained
compounds with fatty acid soaps were revealed; epoxidation of TAG of sunflower
oil by treatment with peracids, and UV radiation in a thin layer with the subsequent
interaction with FA;

— New scientific data on the tribological characteristics of the reaction
products of the hydrochlorination of TAG sunflower oil by treatment with gaseous
HCI, Ca(OCl), solution, followed by esterification of the obtained compounds with
fatty acid soaps; epoxidation of TAG of sunflower oil by UV radiation in a thin layer
and treatment with peracids, followed by interaction with fatty acids.

The introduction substantiates the relevance, purpose and scientific objectives
of the study, shows the relationship of work with scientific programs, plans, topics,

provides scientific novelty and formulates the practical significance of the results.
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In the first chapter, a patent and literature search of existing methods of

chemical modification of oils to obtain lubricants. As a result of the review, the main
directions of research of the dissertation were determined.

In the second chapter the characteristics of materials, auxiliary materials.
Methods of conducting experimental research and methods of analysis of the
obtained products are described, the equipment used in the work is indicated. The
general scheme of the dissertation research is presented, which determined the main
stages of the technology of obtaining oil for the main sunflower oil.

The third chapter is devoted to experimental research on the development of
scientifically sound technology of lubricants from sunflower oil by its
hydrochlorination. The production of dihydroacids from hydrochlorinated oil is
shown. Carried out: alcoholism of dihydroxy acids with butyl and methyl alcohols;
esterification of the hydrochlorinated product with sodium FA soaps. The
experiment was planned in the Mathcad software package.

The fourth chapter presents the results of experimental research on the
development of scientifically sound technology for obtaining oil based on
epoxidized sunflower oil. The following epoxidation conditions were selected based
on the results of research: temperature — 85 °C, time — 180 min, peroxide mass — 1,2
parts in relation to oil mass — 1 part, catalyst mass to oxide mixture — 0,08%. It is
proposed to add to the epoxidized sunflower oil butyl esters of fatty acids of such
oil.

In the fifth chapter, the technological scheme of obtaining oils based on
vegetable oil is developed and its economic and ecological assessment is carried out.

CONCLUSIONS

The dissertation presents the solution of scientific and practical task - the
creation of a scientific basis and experimental verification of promising technology
of lubricants based on vegetable oils by their hydrochlorination or epoxidation,
followed by obtaining the corresponding esters. Based on the analysis of scientific
and technical sources of information, generalization of experimental research,

conclusions are formulated:
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1. Based on the analyzed sources of scientific and technical foreign and

domestic literature, and formulated and experimentally confirmed the working
hypothesis of hydrochlorination or epoxidation of oil with subsequent chemical
conversion of the product to obtain basic bases of lubricants.

2. For the first time the influence of the proposed methods of obtaining the
basis of lubricants was experimentally evaluated. Rational technological parameters
of hydrochlorination and epoxidation are established. According to the research
results, a mathematical analysis of the data was performed. The following conditions
of hydrochlorination flow have been established: HCI bubbling rate — 12,7- 107" m3
/ min, interaction duration - 240 min, process temperature — 50 °C. The following
conditions were chosen for epoxidation: temperature —85 ° C, time—180 min, the
ratio of oil mass to peroxide mass —1: 1.2, catalyst mass—0.08%.

3. For the first time the influence of the molecular weight of the product of
interaction of hydrochlorinated sunflower oil with sodium soaps of FA on the
viscosity-temperature properties of the obtained compounds —the basis of lubricants.
When the ratio of the product of the interaction of hydrochlorinated sunflower oil
with sodium acetate: butyl esters of hydroxylated FA 90%: 10% viscosity is 70,5
mm?/s att =41 °C; for Tact-2T 0il —=76,2 mm2 / s at t = 40 °C.

It has also been shown that the desired kinematic viscosity can also be
achieved by diluting the esterification product of epoxidized sunflower oil with
acetic acid with butyl esters of epoxidized oil. Thus, the kinematic viscosity for the
sample with the ratio of butyl esters of epoxidized oil: esterification product, as 89%:
11% has a viscosity of 72.4 mm? / s at t = 43 °C. The viscosity values are close to
the viscosity of the comparison sample.

4. Physico-chemical characteristics were determined experimentally:
viscosity-temperature dependence and antioxidant characteristics of the obtained
product, namely the dependence of the peroxide number on the exposure time at a
temperature of 90 °C. It was found that the induction period of oxidation of

hydrochlorinated sunflower oil, which is at least 9 times longer than sunflower oil.
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5. The technological scheme of obtaining a lubricant based on sunflower oil,

namely a mixture of the product of the interaction of epoxidized oil with acetic acid
and butyl esters of epoxidized oil. Its economic assessment was carried out. It is
determined that by applying the technology of lubricant on the basis of epoxidized
sunflower oil it is possible to obtain a product, the cost of which is 128157,8 UAH /
t and it is competitive in the lubricants market.

6. The results of the dissertation work are introduced into the educational
process of the Department of Technology of Fats and Fermentation Products of NTU
"KhPI" during the teaching of the discipline "Scientific and practical bases of
technology of fats and fat substitutes".

Keywords: biomaterials, epoxidation, hydroxylation, viscosity-temperature
characteristics, fatty acids.
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