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Kcuaoxy ®@an, Pyniuen bapmon, I'pez Aycmuk
[TOJIYUEHUE BUOJN3EJIA U3 PBIBLEI'O )KPA

[IpoBenena omneHka TPOM3BOACTBA OMOAM3ENs M3  PBIOBETO  JKUpa  JABYXCTAJAUNHHOM
nepesTepuQpuKanreii, KaTaau3upyeMoil mIeNoYblo, IPU MOJBHOM OTHOIICHHHM METAHOJI:MAcllo, PAaBHOM
6:1, temmneparype 55°C B mpucyrctBuu 1% wmac. ruzgpokcuga kanus. I[Ipoananu3upoBaHbl CBOWMCTBA
II0JIy4eHHOTO ToIuBa. [To TakuM mokasaTesnsM, Kak KUCIOTHOE YMCIIO, TEMIIEPATyphl BCIBILIKY U KOHLIA
KUIIEHUS, COJIEp’KaHUE BOJIbl, OCAJKa, HECBSI3aHHOrO W OOIIEero IVIMLIEpPUHA, CEephl U Jp., OHO
cootBercTBYeT ASTM D 6751. OnHako ero HU3KOTEMIEpaTypHble CBOWMCTBA M AHTUOKUCIUTEIbHAs
CTa0MJILHOCTh HE COOTBETCTBYIOT HOpPMaM H3-32 3HAYUTEIFHOTO COACP)KAaHUS B PBIOBEM JKHpE
MTOJINHEHACHIIIEHHBIX KUPHBIX KUCIOT. [loka3zaHO, 4TO KOMIAyHAMPOBAaHUEM HCCIENYEMOIO MPOIYKTa C
Ouoan3eneM, MPOU3BOAMMBIM M3 KYyJUHAPHOTO JKUPA, MOXKET OBITh MOJYYEHO TOIUIMBO, OTBEYAIOIIEEe
CTaH/IapTaM.

KuroueBrble ciioBa: 6uoausensb, pelOuil xkup, nepesTepuuKkaiys, MoJIUMHEHACHIIEHHbIE KUPHbIE
KHCIIOTHI.

Production of biodiesel from fish oil by two-stage transesterification, catalyzed by a base, in the
methanol:oil molar ratio of 6:1, at the temperature of 55°C, in the presence of 1 wt. % potassium
hydroxide was evaluated. The properties of the fuel obtained were analyzed. With respect to such indexes
as the acid number, flash point and end point, water content, sediment content, unbound and total
glycerin, sulfur, etc., it corresponds to ASTM D 6751. However, its low- temperature properties and
antioxidant stability do not satisfy the standards due to the significant content of polyunsaturat ed fatty
acids in fish oil. It was shown that a fuel that satisfies the standards can be obtained by compounding the
investigated product with biodiesel made from cooking oil.

Key words: biodiesel, fish oil, transesterification, polyunsaturated fatty acids.

P.P. Be3upos, A.A. Tuxonos, C.A. Ooyxosa, H.P. Bezuposa, T.X. Cynmanos
PEKOHCTPYKIUA YCTAHOBKU 3AMEIJIEHHOI'O KOKCOBAHU A

[IpoBeneHa pPEKOHCTPYKIMS YCTAaHOBKH 3aMEJICHHOTO KOKCOBaHHUS C pa3JIeJICHHEM IOTOKOB
OJIHOKaMEPHOM JIBYXITOTOYHOM TeYM KOKCOBaHHWS Ha JBa OTJACIBHBIX OJIOKAa KOKCOBaHHs. Peann3oBaHa
3aKphITasl CHCTEMa IIPOrpeBa KOKCOBBIX KaMep, HCKIIFOYAoNas BBIOPOCH BPEIHBIX BEIISCTB B
atMocdepy. IIpoBeeHHBIH KOMILIEKC MEPONPHITHHA MO3BOJIMI YMEHBIIUTh BBIXOJ KOKCA U TSAXKEIOro
ra30#Jis, TOBBICUTH BBIXO]I JIETKOTO T'a30MJIs, YBEIIMUNTh MEKPEMOHTHBINA MPOOET YyCTAaHOBKH JI0 12 Mec. H
Oouee.

KaroueBble cjioBa: YCTaHOBKa 3aMCIAJICHHOI'O KOKCOBaHHs, CHHXKCHHC BBI6pOCOB, YBCIIMYCHHUE
BbIXOJa LEJICBBIX IIPOAYKTOB, YBEJIMYCHUE MEXPEMOHTHOI'O npo6era.

A delayed coking unit was revamped with separation of the streams from the one-chamber,
double-flow coking furnace into two separate coking blocks. A closed system for heating the coke
chambers was implemented, eliminating harmful atmospheric emissions. A set of measures was instituted
that allowed reducing the yield of coke and heavy gasoil, increasing the yield of light gasoil, and
increasing the operating time of the unit between repairs to 12 months and more.

Key words: delayed coking unit, reduced emissions, increased yield of target products, increased
operating time between repairs.

B.A. /Ivoumenko, A.M. /lanunoe, C.H. Konecnuxos, H.M. Konecnukos

MATEMATHUYECKAA MOJEJIb UL PACYHETA ITPUPOCTA LHETAHOBOI'O YHCIIA
JU3EJIbHBIX TOIUIMB B ITPUCYTCTBUN MHULITMATOPA BOCIIVTAMEHEHUA

Pa3pa60TaHa MaTeéMaTuiueCkasa MOJCJIb Jid pacdeTa IMPUPOCTAa HETAHOBOI'0 4YMUCIIA JU3CIbHBIX
TOIIVIMB B MPUCYTCTBHUU HMHHUIIMATOPA BOCIIJIAMCHCHUS 2-3TI/IHF6KCI/IHHI/ITpaTa (3FH) B 3aBUCHUMOCTH OT



HCXOJHOTO IIE€TAaHOBOTO YMClIa ToIUiMBa M KoHUeHTpauuu OI'H. Pesynbrarel pacueToB Ha OCHOBE
pa3paboTaHHOW MOJETH MO TOYHOCTH HE YCTYMAIOT MOJy4aeMbIM Ha CTEHIOBOW ycTaHOBKe. Ha ocHoBe
pacueToB  MOJYIMIMPUYECKMM KBAaHTOBO-XMMMUYECKUM MeTOoJoM PM6 npemioxkeH MexaHHU3M
B3aumoieiicteus JI'H ¢ yrieBogoposiamu B AU3EIbHOM TOIUIMBE.

KirroueBsble ci10Ba: MaTeMaTU4eCcKas MOJEIb, JU3EIbHOE TOIUIMBO, IIPUPOCT LIETAHOBOIO YHCIIA,
2-3TUATEKCUIHUTPAT, MEXaHU3M JCUCTBUS MPUCATKH, KBAHTOBO-XHMHYECKHI pacyer.

A mathematical model was developed for calculating the increase in the cetane number of diesel
fuels in the presence of the ignition initiator 2-ethylhexyl nitrate (EHN) as a function of the initial cetane
number of the fuel and the concentration of EHN. The accuracy of the results of the calculations with the
model is as good as the accuracy obtained on a bench unit. A mechanism of the reaction of EHN with the
hydrocarbons in diesel fuel is proposed based on calculations with the PM6 semiempirical quantum-
chemical method.

Key words: mathematical model, diesel fuel, increase in cetane number, 2- ethylhexyl nitrate,
mechanism of action of additive, quantum-chemical calculation.

Yen Xanw, Kyu 3en, Xyanuno Jluns, Ilen Ban
BBIBOP JIETTPECCOPHBIX ITPUCAJIOK JJ151 IU3EJIbHBIX TOIIJIMB

Jlnst BeIOOpa W3 MHOKECTBA TMpEJUIaraéMblX Ha PBIHKE JEMPECCOPHBIX MPUCATOK Hambosee
(b ()EeKTUBHBIX HCCIIEIOBaHA CBSI3h MEXAy uUX A(DPEeKTUBHOCTHIO W cocTaBoM. OTOOpaHbl 00pasIbI
MPUCAZIOK OCHOBHBIX TPOM3BOAMWTENICW W TMPOBEJACHA OIEHKa WX CIOCOOHOCTH  yaydIllaTh
HU3KOTCMIICPATYPHBIC CBOIICTBA AU3CIBbHBIX TOIIIINB. CocraB u CTPYKTypa IPHUCAOOK, IMOKa3aBIINX
HaWJydIue pe3yabTaThl, U WX PACTBOPHUTENICH TMOCIE OTACICHUS KPUCTAIUIM3AIUCH WCCIIeIOBaHbI
MeTo/JaMU HH(ppaKpacHON CHEKTPOCKOMUU ¢ mpeobOpazoBaHueM Dypbe, CHEKTPOCKONUU MPOTOHHOTO
SJIEPHOTO MAarHUTHOTO pEe30HaHCa U XpomaTo-macc-cnektpomerpuu. [lokazano, uTto Hauboiee
3¢ GEeKTUBHBIMU JIEIPECCOPHBIMU MPUCATKAMU SBIIAIOTCS COMOJIMMEPHI 3TUJIEHA M BHUHMWIaleTata. B ux
PacCTBOPUTEINAX COJIEPKATCS apOMaTHUECKUE COSTUHEHUSI.

KiroueBrble ¢JI0Ba: THU3eIbHOE TOIUIMBO, ICITPECCOPHAS TPUCAIKA.

The correlation between effectiveness and composition was investigated to choose the most
effective pour depressant from the multitude on the market. Samples of pour depressants from the main
manufacturers were collected and their ability to improve the low-temperature properties of diesel fuels
was evaluated. The composition and structure of the additives with the best results and their solvents after
separation by crystallization were investigated by Fourier-transform infrared spectroscopy, proton nuclear
magnetic resonance spectroscopy, and chromatography-mass spectrometry. It was shown that copolymers
of ethylene and vinyl acetate are the most effective pour depressant additives. Their solvents contain
aromatic compounds.

Key words: diesel fuel, pour depressant.

C.U. Kpaxmanés, B.M. IlIkonvnuxos, P.I. Ilnamonosa

BJIMSTHUE N3MEHEHUS CBOMCTB IIJIACTUYHOM CMA3KH ITPU XPAHEHUU B TAPE
N B U3AEJIMA HA HAAEXKHOCTD PABOTDI V3JI0B TPEHUA

PaCCMOTpeHH BOIIPOCHL Cpr1(TypOO6pa3OBaHI/I$I INTAaCTUYHBIX CMA30K, ABJIAIOMUXCI II0 CYTHU
KOJUIOMJHBIMU CUCTEMAMHU, B ITPOLECCE UX MPHUTOTOBJICHUA, a TAKKC Q)aKTOpBI, BJIMAIOIHUEC HA CTAPCHUC
CMAa30YHbIX MATCpHUAJIOB IIPpH XpaHCHHWU B Tap€ U IPU ISKCIUTyaTalluu B Y3JIaX TPCHUA. HpI/IBCI[CHBI
PE3yIbTaThl aHAJIM3a KadYeCTBa CMA30K TIIOCJIC HpO,Z[OJ'DKHTCJ'IBHOﬁ OKCIUTyaTalluld B Yy3JIaX TPCHUSA
PAa3JIMIHBIX BUAOB TEXHUKMU.

KiroueBble cjioBa: IjiacTUYHas CMa3Ka, JUCIICpCHas (1)8.38., AUCTICPCUOHHAas Cpcla, O6p2[30BaHI/IC
H CTAapCHUC IUTIACTUYHOM CUCTCMBI, TIOTCPA ,Z[HCHCpCHOHHOf/'I Cpeabl, PaCTCKACMOCTD, 00BEMHO-



MCXaHHUYCCKUC CBOﬁCTBa, MNPpOAOJDKUTCIILHOCTL XPAHCHUSA U OIKCIUTyaTalluU, MOBCPXHOCTHO-AKTHUBHBIC
BCIUICCTBA, KOAryJsnus.

Structural formation of plastic greases , which are essentially colloidal systems, during their
fabrication and the factors that affect aging of lubricants during storage in containers and use in friction
units are examined. The results of an analysis of the quality of the greases after prolonged use in friction
units in different types of engineering are reported.

Key words: plastic grease, disperse phase, dispersion medium, formation and aging of a plastic
system, loss of dispersion medium, spreadability , bulk mechanical properties, duration of storage and
use, surfactants, coagulation.

B.II. Koeanenko, 3.@. Hcmazunoea, @.P. Hcmazunos

AMHWHOBAA OYUCTKA CEPOBOJOPOACOJEPXAIINX I'A30B C INTPUMEHEHUWEM
YI'JIEPOAHBIX HAHOMATEPUAJIOB

[TokazaHa MepCHeKTUBHOCTh YCOBEPIIEHCTBOBAHMS METOJA aJCOPOIIMOHHON OYHMCTKH B Cilydae
UCIOJIb30BaHMSA B KayecTBe aJCOpOEHTa YriepodHBIX HAaHOMATepualoB B KOMOMHALUU C
aKTUBUPOBAHHBIMU YIVIAMU WM MaKpOIOPUCTBIMU aJCOPOLIMOHHBIMU MaTrepuainamu. I[IlpuBeneHbl
Pe3yNbTaThl SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUI aICOPOILIMOHHBIX CBOMCTB HAHOYTJIEPOIHOTO MaTepHalia
— (umaMeHTapHOTO yriepoJa Ha MOJCIBbHBIX pacTBOpax »JTaHOJaMuHA, cojepxkamux [TAB.
VYCTaHOBIIEHO, YTO B CTaTMYECKUX M TUHAMUYECKHX YCIOBMSX HCIBITAHMS HOBBIM MaTepuan oOnagaeT
0oJiee BBICOKMMHU MOKa3aTeNsIMU aCOPOLIMH Cpe aKTUBUPOBAHHBIX YIJI€i, B TOM YHCIIE 110 CPaBHEHUIO
¢ yrismu Mapok Al'-3 n AI'-2, IMpOKO MCHOJIb3yEMBIMH HA IPOMBIIIJIEHHBIX YCTAHOBKAX CEPOOYHUCTKH.

KiaroueBnie cioBa: YCTaHOBKHA aMHHOBOU OYUCTKH, BCIICHUBAHUC, INMCHOraliCcHUEC, IPHUMECH,
dbunpTpamus, amcopOIus, YriiepoaHble COPOCHTHI, (PrIaMEHTapHBIN YIiepoJ, M30TEPMBI aICOPOIINH,
CUCTEMBI 3arpy3KH COpOCHTA.

The prospects for improving the method of adsorption purification in using carbon nanomaterials
combined with activated carbons or macroporous adsorption materials as the adsorbent was demonstrated.
The results of experimental studies of the adsorption properties of a nanocarbon material — filamentary
carbon — in model solutions of ethanolamine containing SF are reported. It was found that in static and
dynamic testing conditions, the new material has higher adsorption indexes among activated carbons,
including in comparison to the AG-3 and AG-2 carbons widely used in industrial sulfur scrubbers.

Key words: amine purification units, foaming, foam quenching, filtration, adsorption, carbon
sorbents, filamentary carbon, adsorption isotherms, sorbent loading systems.

I'.B. Baacoea, H.A. Ilusosaposa, J1.b. Kupunnoea, C.P. Pama3zanoes, JI.B. Ilaxmecmepos

MHTEHCUOUKALINA OYNUCTKU YTJIEBOAOPOJHOI'O CbIPBbS OT MEXAHWYECKUX
I[MTPUMECEHN BO3AEMCTBHUEM MAT'HUTHOTI'O 11OJIA

HccnenoBaHo BO3ASHCTBHE MOCTOSHHOTO MarHUTHOIO MOJIS Ha YHIIEBOAOPOAHOC ChIPBC pa3H01“4
IIpUpPOAbI. YCTaHOBIIEHO BIMSIHME MAarHUTHOM HWHAYKIIMK HaA pasMCp AUCICPCHBIX YaCTHII. IToka3ana
3(1)(1)6KTI/IBHOCTB BO3JICHCTBUS MAarHUTHOTO IIOJISI Ha nmpouecc OYUCTKU YITICBOAOPOAHOIO ChIpbA OT
MCXaHUYCCKUX HpHMeCCﬁ.

KiamoueBble cioBa: NOCTOSIHHOC  MArHuTHOC  II0JIC, JUCHCPCHBIC CHCTCMBI, OYHUCTKa
YrJIIEBOAOPOJHOTO ChIPhS OT MEXAHUYICCKHUX an/IMeceﬁ.

The effect of a constant magnetic field on hydrocarbon feedstock of different nature s was
investigated. The effect of magnetic induction on the size of disperse particles was established. The
effectiveness of the magnetic field on treatment of hydrocarbon feedstock to remove particulate
contaminants was demonstrated.



Key words: constant magnetic field, disperse systems, treatment of hydrocarbon feedstock to
remove particulate contaminants.

Mpynaesap Xanun, baopyn Moxameo An, A60yn A3uz A6oyn Paman

OIITUMM3ALINA C I[IOMOLIBIO JAPOBHOI'O ®AKTOPHOI'O 3KCIIEPUMEHTA
COCTABA HETPAJMIIMOHHOI'O PACTBOPA JJIS1 BCKPBITWA TUIACTA IIPU BYPEHUN C
JNEIIPECCHUEUN HA TIUIACT

JUis ONTHMHU3AaLMK 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK CKBAXKUH pa3paboTaH CBEpXJIETKUM
OypoBOii pacTBOp OYeHb HU3KOH MIOTHOCTH. CocTaB pacTBOpa MojA00paH C YI€TOM €ro peosIOTHIECKUX
CBOUCTB (BSI3KOCTH M TIUIOTHOCTH) W CTAaOMJIBHOCTH C WCIOJB30BaHUEM JPOOHOTO (HhaKTOPHOTO
JKcriepuMeHTa. lloka3aHo, YTO AKCIEPUMEHTAJbHBIE JAHHBIE XOPOLIO KOPPEIUPYIOT C JIaHHBIMH
MOJEJIUPOBAHUS.

KutoueBble cjioBa: HapyllleHHEe HKCIUTyaTallMOHHBIX CBOWCTB ILIacTa, BbI3BaHHOE mepdopanuei,
JIETIPECCUOHHAs NepQopanusi, pacTBOp sl BCKPBITUS IUIACTa, APOOHBIA (aKTOPHBIM SKCIEPUMEHT,
BAPUALIMOHHBIN aHAJIN3.

For optimizing the performance characteristics of wells, an ultralight drilling mud of very low
density was developed. The composition of the mud was selected with consideration of its rheological
properties (viscosity and density) and stability using a fractional factorial experiment. It was shown that
the experimental data correlate well with the modeling data.

Key words: perturbation of the performance properties of the bed caused by perforation,
depression perforation, bed opening mud, fractional factorial experiment, variation analysis.

10.B. Ilonos, C.M. Jleoenes, A.B. Hazun, K./l. Paouenxo
BBICOKOCEPHUCTAS ITPUCAJIKA K TPAHCMHUCCUOHHBIM MACJIAM

[IpuBeneHbl pe3yabTaThl CUHTE3a BBICOKOCEPHUCTOW MPOTHBO3AAUPHOW W MPOTUBOUZHOCHOU
MpHUCAIKA NS TPAaHCMHCCHOHHBIX Macen. llpemnoxkeHa NpUHIMIHAIBHAS TEXHOJIOTMYECKas Ccxema
MOJIy4YeHUs] TPUCATKU M HCCIEOBaHa BO3MOXHOCTb €€ HCIOJIb30BaHUS MPU MPUTOTOBICHUM MAacell,
COOTBETCTBYIOIIUX 10 KayecTBy rpymme TM-3,4.

KiroueBble cjioBa: BBICOKOCECPHHUCTAA IpUCaaKa, TPAHCMHUCCUOHHOEC MACJIO.

The results of synthesizing a high-sulfur, antiscuff and antiwear additive for transmission oils are
reported. A skeleton process scheme for production of the additive is proposed and the possibility of
using it in manufacture of oils corresponding to group TM-3.4 in quality is investigated.

Key words: high-sulfur additive, transmission oil.
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[NTPUMEHEHHUE HEKOTOPLBIX ITPUPOAHBLIX MACEJI B KAYUECTBE MHI'MBMTOPOB
KOPPO3MHN HE®TEITPOBOJOB B PACTBOPAX T'MIPOKCUJIA HATPUA

N3yyeno meroaaMu rajibBaHOCTATUYECKONW M IMOTCHIUOAMHAMUYECKON aHOAHOW IOJSApU3aLUU
MHTHOMpYytoliee AeHCTBUE Macel METPYIIKH, JIATyKa U peJuca Ha KOPpO3UIo yriaepoaucToi cramu L-52,
ucnoab3dyemoil B Erunte npu msrorosneHun HedrenposojioB, B 0,5M pactBope NaOH. Dt1o nelictBue
BO3pACTaeT C YBEJIMUYEHUEM KOHLEHTpAIMK YKa3aHHBIX Macel, YT0 OOBsACHSETCs afcopOLrell OCHOBHBIX
KOMIIOHEHTOB MaceJ Ha MoBepXHOCTH cTanu. [Iponece agcopOumm onvcan u3otepmoii JIsHrMropa.

Oo6napyxeHno, uyro BBeaeHue B 0,5M pactBop NaOH xnopua-noHOB yCKOpsS€T HUTTUHTOBYIO
KOPpPO3HMIO CTaJli B pe3ylbTaTe CMEIIEHUS IOTEeHLUajda MUTTUHrooOpa3oBaHHs B CTOpPOHY Oosee



OTpHLIATENIbHBIX 3HaUeHUH. J[00aBIeHHBIE B COMEpIKAIINE XJIOPUA-HOHBI PACTBOPHI HCCIEIyeMble Macia
MIPEAOXPAHSIOT CTalb OT IUTTUHIOBOM KOPPO3HUU.

KiaoueBble cj10Ba: Macio METPYIIKH, Macio JaTyKa, Maclio peauca, MHIMOMTOpPHI KOPPO3UH,
yrJepoAMCTas CTallb, TUTTUHIOBAsk KOPPO3HSL.

Galvanostatic and potentiodynamic anode polarization methods were used to study the inhibiting
effect of parsley, lettuce, and radish oils on corrosion of carbon steel L-52, used in Egypt in
manufacturing pipelines, in 0.5 M NaOH solution. This effect increases with an i n ¢ r ease in the
concentration of these oils, which is due to adsorption of the basic components of the oils on the surface
of the steel. The adsorption process is described by a Langmuir isotherm.

It was found that incorporation of chloride ions in the 0.5 M solution of NaOH accelerates pitting
corrosion of the steel as a result of moving the pitting potential toward more negative values. The
investigated oils added to the solutions containing chloride ions protect steel from pitting corrosion.

Key words: parsley oil, lettuce oil, radish oil, corrosion inhibitors, carbon steel, pitting corrosion.
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OITUMUBALIUSA CHUHTE3A WHIMBUTOPA  CEPOBOJIOPOJIHOM  KOPPO3UU
CYJIb®@OHATHOI'O THUIIA

UccnenoBana uHruOupyomas CcrnocoOHOCTh ankuideHoscyab(oHaTa KaibIHs, MNOJYYEHHOIO
BapbHUPOBAHUCM PA3TIUYHBIX COOTHOIIIEHUH HUCXOJHBIX KOMIIOHCHTOB ITPU IMMOMOIINN METOAa OIITUMH3AalIHN.
C wucmobp30BaHUEM METOJa MaTeMaTHYeCKOM CTaTHCTHKH Haﬁ}ICHLI OIITUMAJIBHBIC 3HA4YCHUA
COOTHOIIEHHUS! OCHOBHBIX PEareHTOB U YCIOBUS CHHTE3a 3(PPEKTUBHBIX MHTUOUTOPOB CEPOBOJIOPOIHOM
KOPPO3UH METAJIIOB.

KiroueBbie cjoBa: METOJ ONTHMHU3AIUH, 3alUTHAs S()PEKTUBHOCTh, CHHTE3 COCTUHEHUH,
(YHKIIMOHATBHBIE TPYIITBI, HHTUOUTOP CEPOBOJIOPOTHON KOPPO3HUH.

The inhibiting power of calcium alkylphenol sulfonate obtained by varying the ratios of the initial
components was investigated with the optimization method. Using a method from mathematical statistics,
the optimum values of the ratio of the basic reagents and conditions of synthesis of effective hydrogen-
sulfide metal corrosion inhibitors were found.

Key words: optimization method, protective effectiveness, synthesis of compounds, functional
groups, hydrogen-sulfide corrosion inhibitor.



