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P. 3. Capuesa'®, A. B. Cmasuykas', 3. O. Cagpuesa?, T. H. Anexcanopoea®

PT'Y nedtu n raza umenu .M. I'yOkuna,

2MucruryT 6uoxumudeckoii pusukn PAH umenn H.M.Dmanyains, Mocksa,

3Cankr-IleTepOyprckuii FOpHBINA YHUBEPCHTET,

E-mail: safieva@mail.ru

HoBble npueMsbl CHHZKEHHUS COIEPKAHUA CEPbl B He(PTAHOM KOKCe

Paboma nocseswena noucky noewix s¢hhexmugnvix Memo0o8 CHUNICEHUSL COOEPICAHUSL CEPbl 8 CIPOM HEPMAHOM
xokce. Tlokazano, umo noo delicmsuem peaKyuOHHOCROCOOHOU NPOMENCYMOUHOU YACMUYbL OUXIOPKAPOEHa (Uu
XJ0pKapOena), NoayHaemoll 8 YCaosusx MeXC@asHo20 Kamaiusa u3 Xaopo@opma (Ui Xiopucmozo Memuiena) u
2uopooxucu Hampusi, npoucxooum paspyutenue C=S-cesizetl psioa uHOUBUOYATbHBIX CePOCOOEPAHCAUUX COCOUHECHUTL C
obpaszosanuem npooyKmos peakyuti, UOeHMUPUYUPOBAHHBIX Kidccudeckumu memooamu. Ilposedena cepusi onvimos ¢
UCNONL30BAHUEM CHIPO2O HEPMAHO20 KOKCA, XAPAKMEPUIYIOUe20Cst 8bICOKUM coOepacanuem cepul (4,3%,), 8 ycnogusx
MedHchazHozo Kamanusa u NOKA3aHo, Ymo nPpu ONMUMU3AYUY YCLIOBUL (WHMEHCUDUKAYUA MACCOOOMeHA C
npuMeHeHueM Kamaiuzamopa Mexc@hazHozo nepeHoca u/uiu yibmpasgyKa) 03MONCHO CHUNCEHUE COOEPIHCAHUSL Cepbl
8 UCXOOHOM KoKce 00 2%.

KioueBble cioBa: HeTSHON KOKC, MexX(a3HbIi epeHOC, TUXJIOPKAPOCH, YIbTPA3BYK, CHIDKEHUE COIEePIKaHUS

CepBhl.

The objective of this work was to find new efficient methods of reducing sulfur content in crude petroleum coke. It is
demonstrated that action of reactive intermediate particles of dichlorcarbene or chlorcarbene produced from
chloroform or methylene chloride under interphase catalysis conditions and sodium peroxide causes breakdown of the
C-S bonds of some individual sulfur compounds with formation of reaction products identifiable by classical methods.
Further, a series of experiments were conducted using crude petroleum coke having high sulfur content (4.3%) under
interphase catalysis conditions and it was found that under optimized conditions (intensification of mass transfer
using interphase transfer catalysis and/or ultrasound) the sulfur content in the original coke can be reduced to 2%
level, which comprises more than 50% of the initial content.

Key words: petroleum coke, dichlorcarbene, chlorcarbene, methylene chloride, interphase transfer,

interphase catalysis, ultrasound, reducing sulfur content.

H. C. Xomakoes, A. M. I'opuikos, T. A. I'epacuna

HanunonanbHeiil uccnenoBatenbckuii TOMCKUNA MOJUTEXHUYECKUI YHUBEPCUTET,

E-mail: Khomyakov_i.s@mail.ru

IIpouecc nojiyyeHusi BLICOKOOKTAHOBBIX KOMIIOHEHTOB MOTOPHBIX TOILIUB

U3 NPSIMOTOHHBIX 0€H3MHOB HA MOIM(PUIUPOBAHHBIX HEOJUTHBIX KATAJIU3ATOPAX

Uccredosano enuanue 00660k MUKpO- U HAHOPASMEPHBIX HOPOUIKOE OUOKCUOA Yepusi HA KUCTIOMHbLE U
Kamaaumuieckue ceolicmea evlcokokpemmezemuozo yeonuma muna MFI ¢ npoyecce nonyuenus evicokookmanogwix
KOMHOHEHMO8 MOMOPHbIX MONIUE U3 NPAMOSOHHBIX OEH3UHO8 24308020 KOHOeHcamd. Beedenue moouduyupyrowux
000a60K 8 UCXOOHBII YeO UM NO3BONAET YEETUUUMb €20 KAMAIUMUYECKYI0 AKMUGHOCb U KOHYESHMPAYUIO

KUCTOMHBIX YeHmpos8. Beedenue 1% mac. npomomupyioweli 000a8KU HAHOPAZMEPHO20 NOPOUKA OUOKCUOA Yepus 8



Yeonum no360asem YEeauyums 6blx00 apeHos 8 HCUoKom kamanusame na 4—7% mac., a O nonyuaemozo sHcuokoeo
kamanuzama — Ha 2—-3 nyukma no UM. Ilokazano, umo yeonaum, MooupuyuposanHulii MUKPOPAIMEPHbIM HOPOUKOM
CeO2, obraoaem noxoscumu KAMATUMULECKUMYU U KUCTOMHBIMU CEOUCMBEAMU HO CPABHEHUIO C YeOIUMOM,
MOOUDUYUPOBAHHBIM HAHOPAZMEPHBIM NOPOUUKOM OUOKCUOA YEPUsL.

KumioueBble cjioBa: MPSMOTOHHBIN OSH3MH, Ta30BBIM KOHIEHCAT, BBICOKOOKTAHOBBIC KOMITOHEHTHI, IieonuT MFI,

apoMaThu4eCKuc yriieBogopoabl.

The effect of micro- and nano-sized CeO2 powder additives on acidic and catalytic properties of MFI
(modernite-framework-inverted) type of high-silicon zeolite in the process of production of high-octane motor fuel
components from straight-run gasolines of gas condensate is studied. Addition of modifying agents to the original
zeolite promotes its catalytic activity and concentration of acid centers. Addition of 1 wt. % of promoting additives of
nano-sized CeO2 powder to zeolite enhances yield of arenes in the liquid catalyzate by 4-7 wt. % and octane number
(ON) of the obtained catalyzate by 2-3 points in terms of RON. It is shown that zeolite modified by micro-sized CeO-
powder possesses similar catalytic and acidic properties as does zeolite modified by nano-sized CeO2 powder.

Key words: straight-run gasoline, gas condensate, high-octane components, zeolite, MFI, aromatic hydrocarbons.

H. M. 3aiioynnun’, I. P. Banueea’, A. X. Anues', A. H. Jlaxoea', A. B. Baxun?, C. M. [lempoe**

'Kaszanckuii HAMOHAIBHEIN HCCIIEI0BATEILCKUIA TEXHOJIOTHYECKUH YHUBEPCHUTET,

2KazaHckuii (IpUBOIDKCKHIT) (eiepalbHbIi YHUBEPCHTET,

E-mail: Lfm59@mail.ru

Biausinue cTPpYKTYpBbI AUCIIEPCHOM CHCTEMBI THKEJI0H He(PTH Ha ee Pe0IOrHYeCKUue CBOMCTBA

B YCJOBHUSAX MAPOTEILIOBOT0 BO3eHCTBUS

Yemanosnenvr ocobennocmu cmpoenus u cocmasa yenes000poouslx OUCHEPCHBIX CUCTIEM @ PA3TUYHBIX MUNAX
MACENbIX Heghmell nocie Napomenio8020 6030€UCMBUS, 8 MOM YUCILE C UCHOTIb308AHUEM JESKOKUNAUUX
yeneeo0opooos. Pazpabomanwvt memooonocuueckue nooxooul 011 onpedeneHust CMmaduibHOCHU MANCENbIX
V2ne8000POOHBIX PECypCo8 8 3a8UCUMOCIL O COCMABA U CMPOeHUs ux oucnepcuvix cucmem. Ha ocnose
Meopemuyeckux npeoCmasienull 0 HegymsaHblX OUCNEPCHBIX CUCMEMAX KOIUYECBEHHO 0XAPAKMEPU30BAH UX COCMAS.
Omauuumenshou 0cobeHHOCmbI0 Hedmell, 001a0ArUWUX HUZKOU 63KOCMbIO, 615emcs O0Jlee 8blCOKAsL CMEeNeHb
CPOOCMBA KOMNOHEHMO8 CONbBAMHOU 000N0UKY U OUCNEPCUOHHOU Cpedbl. B pe3ynibmame OucnepcuorHas cpeod 8
bonvuLeli cmenenu yuacmeyen 8 CmpyKmypuposanuy HeqymsaHou OUCNEPCHOU CUCTHEMbL, YMO NPUBOOUN K
VMEHbUIEHUIO CeNeHU OUCHEPCHOCIU CUCTNEMbL U CHUJICEHUIO ee 83KOCHIU.

KioueBble ciioBa: HepTsIHAS AHUCTIEPCHAS CHCTEMa, TshKenas He()Th, aKBaTEPMOJIU3, TPYIIIIOBON COCTaB HEQPTH,

I/IK-CHCKTpOCKOHI/ISI, OHEPrus aKTUBAIIUU BA3KOI'O0 TCUCHUS.

The distinctive features of the structure and composition of hydrocarbon disperse systems in various types of heavy
oils after steam and heat treatment, including use of low-boiling hydrocarbons, are determined. Methodological
approaches are developed to determine the stability of heavy hydrocarbon resources as a function of composition and
structure of the hydrocarbon disperse systems. Based on theoretical concepts of oil disperse systems, the composition

of the latter is characterized quantitatively. A notable feature of low-viscosity oils is greater affinity of the



components of the solvate shell and the dispersion medium. As a result, the dispersion medium participates in
cross-linking of the oil disperse system significantly, which leads to a decrease in dispersity of the system and in its
viscosity.

Key words: oil disperse system, heavy oil, aquathermolysis, oil group composition, IR spectroscopy, viscous flow

activation energy.

E. C. bypoakoea, B. B. Ilempoe¢

Komcomonbckuii-Ha-AMype rocy1apCTBEHHBIH TEXHUYECKUN YHUBEPCHUTET,

E-mail: aiyankat@gmail.com

HccnenoBanue npoieccoB 3aKOKCOBBIBAHHS U PereHepalii aII0MO-HUKeJIbMOJIU01eHOBOT0 KaTajau3aTopa
TUAPOOYHCTKY, CYIbGUIMPOBAHHOTO TPET-0Y THINOIUCYNb(UIOM U TUMETHIANCYIbOUIOM

Paccmompenut pesyrsmamel uccie008anus npoyeccos 3aKOKCOBbIGAHUA U peceHepayuu Kamanuzamopa
2UOPOOUUCKU, AKMUBUPOBAHHO20 PA3HBIMU CYIbPUOUPYIOwUMU aceHmamu. Onucansvl MEMoOUKU aKmusayuu
Kamaauzamopa 8 Kamaiumuieckoll yCmaHo8Ke 8blcOK020 0ageHUs mpem-0ymuanoaucyib@uoom u
oumemunoucynvgpuoom. Ilpouszsedenvl pacuemvl dHepeuy aKMusayuU peaKyuu pecenepayuu Kamaiuzamopa
8030YXOM NPU PA3IUYHBIX CKOPOCHIAX HACPe8Ad HA OCHOBe OAHHbIX OUphepenyuanbHoll cKanupyrouell Kaiopumempuu
memooom Kuccunooicepa — Axaxupvr — Cénstic (KAS)

KioueBble c10Ba: KaTalu3aTop THAPOOYUCTKY, 0OeccepuBanue, CyIb(pUINpOBaHUE, CYIbLPUIUPYIOIIUEH areHT,

TPeT-Oy THIIONNCYTEGUA, TUMETHIINCY BN, 3aKOKCOBBIBAHNE, KATATUTHYECKAast yCTaHOBKA.

The results of study of processes of coking and regeneration of hydrofining catalyst activated by various sulfidizing
agents are analyzed. The procedures for activating catalyst in a high-pressure catalysis unit by tert-butyl polysulfide
and dimethyl disulfide are described. The activation energy of the reaction of catalyst regeneration by oxygen is
calculated for different heating rates, based on differential scanning calorimetric data.

Key words: hydrofining catalyst, desulfurization, sulfidizing, sulfidizing agent, tert-butyl polysulfide, dimethyl

disulfide, coking, catalysis unit.

P. H. 3azuoynnun, B. A. Hopucoea, C. H. 3azudynnun
WucTtutyT npukinagaeix ucciaenoBannii (r. CtepanraMa),
VY dbumckuit rocyapcTBEHHBIN HE(PTAHON TEXHUYECKUI YHUBEPCUTET,
E-mail: rais_ipi@mail.ru
Pa3padoTka TeXHOJIOIMH NMOJIYYeHUs] HOBBIX 0€330/1bHbIX NOJTUMEPHBIX NPUCATOK — UMHI0IPOU3BOIHBIX
SIHTAPHOM KHCJIOTHI
Paspabomana mexnonoaus noayyenusi CyKYUHUMOHBIX NPUCAOOK, 001A0AIOWUX MOIOUe-OUCHePIUPYIOUWUMU
U AHMUKOPPOIUOHHBIMU CEOUCMBAMU, NPUMEHSAEMBIX 8 COCABE CMA3OUHBIX MACEN 0I5l YMEHbUleHUsL 00pa308aHUs.
VenepoouUCmviX OMA0ACEHU HA 0emanax osueamenel Hympenne2o ceopatus. Cunme3upogaHvl Hogvle

ANKUNEHAMUOOCYKYUHUMUOLL Ha ocHose N,NI-6uc(B-amuramuno)nunepasuna u omxooa npouzeoo0cmea



mepeghmanesoui kuciomul. Mcnvlmanus nokazanu, 4mo Hogble NPUCAOKU COOMEEMCMEYIOM MexXHU4eCKuM
mpebo8aHUAM K CYKYUHUMUOHBIM NPUCAOKAM.
KioueBble c1oBa: IMUI SHTAPHOH KUCIOTHI, ANKHICHCYKIIMHUMHIBI, TONTHab(haoneuHbl, MoJTUMEpHas pUcaIKa,

Macia, Tepe(i)TaJ'[eBI)Ie KHUCJIOTHBI, IIOJIMaMUHBI.

A technology has been developed to produce succinimide additives possessing deterging-dispersing and anticorrosion
properties, which are usable in lubricating oils for reducing carbonaceous deposit formation on internal combustion
engine parts. New alkylene imido succinimides based on N,N*-bis(b-aminoethyl)piperazine and terephthalic acid
production waste are synthesized. Tests showed that the new additives meet the technical specifications for
succinimide additives.

Key words: succinimide, alkylene succinimides, polyalphaolefines, polymer additive, oils, terephthalic acids,

polyamines.

M. A. Mameovapos, @. X.Anuesa, C. D. Axmeobexosa, H. A. /[rcasadosa

HuctutyT HepTexummudeckux nporeccos uM. H0. I'. Mamenanuesa HAH Asep6aiimkana,

E-mail: fatma-aliyeva@ rambler.ru

Biausinue cTpyKTYpHOIi cie(pUIHOCTH CHHTETHYECKUX Mace] Ha 6a3e 3¢pUpPOB BUIUHAJIBbHBIX THKAPOOHOBBIX
KHCJOT HA UX TEPMOOKHCIUTEIbHYI0 CTA0WIBLHOCTD

Cunme3upoeansl c03cHble IPUPDL GUUUHATLHBIX OUKAPOOHOEHIX KUCIO0M U HOKA3AHO, YMO CReYUPUUHOCHb

UX CIMPYKMYDbL UZpaent 6axcHyio pois. H3yuena mepmooKuciumenbHas CmaduibHoCme c10M4CHbIX IPUpos
SUYUHATLHBIX OUKAPOOHOBLIX Kuciaom. Memooom UK-cnekmpockonuu évis61eH0, Ymo OKUCAeHue npomexaem
no ceazu C—H mpemuunozo amoma yznepooa. Ycmanoenerno, umo cea3v C=C ankenog ne yuacmeyem 6 npouecce
OKUCIeHUA.

KaroueBsble c1oBa: BUIIMHATBHbIE 3()HPHI, aHTHOKUCIUTENFHBIE CBOMCTBA, TPETHUHBIA aTOM, TEPMOOKHUCIUTEIbHAS

ctabunbHOCTh, UK-ciekTpockomnus.

Esters of vicinal dicarboxylic acids are synthesized and the specificity of their structure is studied. The
thermooxidative stability of the vicinal dicarboxylic acid esters is estimated. It is established by IR spectroscopy that
the oxidation proceeds along the C-H bond of a tertiary carbon atom, and C=C bond of alkenes does not participate
in the oxidation process.

Key words: vicinal esters, antioxidative properties, tertiary atom, thermooxidative stability.
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HuskoremnepatypHoe OKkucJeHUe T:Ke10i HedTu B KapOOHATHOM cpeae

¢ aneruwianeronaTom kodaanta (II)

Ipedcmasnensvl pesyibmamol AAOOPAMOPHBIX IKCNEPUMEHNOE NO MOOCTUPOBAHUIO NPOYECCO8 OKUCTEHUSL MANCENOU
Heghbmu 8 6030YUHO-KUCTIOPOOHOLL cpede C UCNONb308AHUEM 8 KAYecmae KAMAIU3amopa ayemuiayemonama
KOOANbMa npu MemMnepamypax u 0asneHUusX, XapaKkmepHuix 0Jis Menioeblx Memooos 000biuy. YCmanHosneHo, 4mo 6
8030VUIHO-KUCTIOPOOHOU cpede npu memnepamype gviuie 250°C ¢ npucymcmeuu Kamaiuzamopa npomexarom
npoyeccvl 0eCMpYKYuu 8b1COKOMOLEKVIAPHBIX KOMHOHEHMO8 MANCEN0U Hehmu ¢ 00pA308aHUEM NESKOKUNAUUX
1211e6000POOHBIX PPAKYULL U KUCIOPOOCOOEPHCAUUX COCOUHEHUT, YMO NPUBOOUM K CHUNCEHUIO NIOMHOCIU U
8s3K0CMU npeobpazosannoll hegpmu. Kpome moeo, 8 npodykmax onvimog yeeauyeno cooepiicanue achaibmenos u
HaOII00Aemcs Haruyue MOHKOOUCHEPCHBIX YeIUCTHBIX 8eUjeCmE, YMo CGUOeMETbCMEYem 0 NPOMEKAHUU He MObKO
npoyeccos Kpekunead, Ho u yniomuenus. Pezyibmamol nposedenHbIx uccied08anuli 6blia6uUU OCHOBHbIE HANPABTIeHUS
npomeKanus peakyuti u npespauenull yeieg000pO0OHbIX KOMNOHEHIO8 MANCEN0U Hedhmu 8 UCCAedYeMbIX CUCeMAXx,
KOmopble 00yCAaenusaem 603MOICHOCHb UCTONb306AHUS AYEMULAYEeMOHAm KOOAIbMA 6 Kauecmee Kamaiu3amopa 6
MEXHOA02USX GHYMPUNIACHOB020 HUSKOMEMNEPAMYPHO20 OKUCIEHUsL MSICENON Hedmu

6 KapOOHAMHBIX KOLLEKMOPAX.

KiwueBble cioBa: TepMOAECTPYKUUS, TshKeTast HEPTh, alleTHIAETOHAT KOOaIbTa, HU3KOTEMIIEpaTypHOe

OKHCIIEHUE, KPEKHUHT, KapOOHATHBII KOJUIEKTOP.

The results of laboratory experiments on modeling of heavy oil oxidation processes in air-oxygen environment using
cobalt (I11) acetylacetonate as catalyst at temperatures and pressures typical for thermal production methods are
presented. It is established that, in air-oxygen environment at temperatures above 250°C in the presence of the
catalyst, processes of degradation of high-molecular components of the heavy oil occur with formation of low-boiling
hydrocarbon fractions and oxygen-bearing compounds, which reduces the density and viscosity of the transformed oil.
Also, the products obtained in the experiments show increased asphaltene content and presence of finely disperse
carbonaceous substances, which indicates occurrence not only of cracking, but also of condensation processes. The
experimental data indicate the main directions of reactions and transformations of heavy oil hydrocarbon components
in the studied systems, which provides the possibility of use of cobalt acetylacetonate as a catalyst in technologies of
in-situ low-temperature oxidation of heavy oil in carbonate reservoirs.

Key words: thermal degradation, heavy oil, cobalt acetylacetonate, low-temperature oxidation, cracking, carbonate

reservoir.
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Tpanchopmanusi cocTaBa NOJABUAKHBIX YIJI€BOJ0POI0B JOMAaHUKOBBIX 0T/10:KeHUii Bojiro-Ypanbckoi
He()Tera3oHOCHOI NPOBMHIUM IPH TEPMUYECKOM BO31eHCTBUHI

Ycemanoenenvt 3axonomeprocmu npeobpazoeanus cocmasa nOOBUNCHBIX Y21e8000p0008 00pa3ya nopodul

domaHnukoewvlx omuodxcerull Boneo-ypanvcxou HI'TL. Ilposeden ananuz UK-cnekmpos sxcmpaxmos, 6bl0eieHHbIX U3



nOPOObl NOCIe MEPMULECKO20 BO30€UCBUS NPU PASIUYHOU MeMnepamype, a maxdice CMoa U ac@anrbmeHos.
Apomamuynocms acairbmenos IKCMpeManbHo gospacmaem ¢ Mmakcumymom npu memnepamype 250°C 3a cuem
npomeKanus peakyuti 0ecmpyKyuy anupamuieckux samecmumenei 4 KOHOEHCAyuu apomMamuieckux Koaey

6 YCNI0BUAX PEKOMOUHAYUY PAOUKAII08, YO KOPPeNUupyem ¢ pe3yibmamamu epynnoo2o anaiusd, no OaHHbIM
KOMopoz2o npu s5moti memnepamype nabaooaemcs u Hauboavbuiee cooepiicatue acganomenos. Tpancghopmayus
€OCmMasa NOOBUINCHBIX Y2NeB000PO008 CE:A3AHA C NPOYECCAMU NePecmpoliKy COCMABa U CMPYKMypsl HePACMBEOPUMO20
opaanudeckoeo eeujecmea — kepozena. Cmenens 3peocmu Op2aHuyecKo20 6ewecmea OOMaHUKOBbIX OMI0ICEHUT,
Xapakxmepuszyowe2ocs HeeblCOKOU 3PeN0CHbIO, 3AKOHOMEPHO YEEAUUUBACMCS C NOBbIUEHUEM MeMNepamypbl U
docmueaem maxcumyma npu 350°C.

KiroueBrble c10Ba: JOMaHUKOBBIC IPOAYKTHBHBIE OTII0XKEHHS, OPTaHNUECKOE BEIIECTBO, KEPOTEH, OUTyMOM,

TEPMHUUYECKOE BO3JIEUCTBUE, IPYNIIOBON aHAIN3.

The mechanisms of transformation of the composition of mobile hydrocarbons of the rock sample from the Domanik
deposits of the Volga-Ural oil- and gas-bearing province (OGP) are established. An analysis has been made of the IR
spectra of extracts obtained from the rock after thermal action at different temperatures as well as of resins and
asphaltenes. The aromaticity of the asphaltenes increases extremally with a maximum at 250°C due to reactions of
degradation of the aliphatic substituents and condensation of the aromatic rings under conditions of recombination of
radicals, which correlates with the group analysis results, according to the data of which at this temperature
maximum asphaltene content is observed. Transformation of the composition of mobile hydrocarbons is associated
with processes of transformation of the composition and structure of the insoluble organic matter kerogen. The
degree of maturity of the organic matter of the Domanik deposits, characterized by low maturity, increases steadily
with rise of temperature and reaches the maximum at 350°C.

Key words: Domanik producing deposits, organic matter, kerogen, bitumoid, thermal action, group analysis.
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HccnenoBanue HOBEHIINX BAZKOYNPYrue caMOOTKIOHSIOMIMXCS KHCIOTHBIX CHCTEM

HA NI0BEPXHOCTHO-AKTHBHBIX BELeCTB B KHCJIOTHOI 00padoTke KapOOHATOB

Jlna bonee akmueno2o uneUOUPOBAHUA PEaKyuu U YIYUUeHUs CYWeCmayiouux s3K0YIPY2UX CaMOOMKIOHAIOUUXCSL
xkucnomuulx cucmem (VDA) 6 oannoti pabome dvina uccaeoosana nosas VDA-cucmema ¢ snedpenuem
odononnumenvroeo I[1AB — dodeyunbensoncynvgponama nampus (cyavgonon). Hosas cucmema 3azycmesaem npu
snauenuu PH okono 0,6 u docmuzcaem sazxocmu nopsioka 500 mlla-c. be3z 0obasnenus cyroghonona cucmema
sazywanacy npu PH = 2,2, docmuzas umoeosoti éazxocmu 6 403 mlla-c. Uccredosanue kunemuxu peaxyuu
U36ECMMAKA C CONAHOU KUCTOMOU NOKA3bIEAIOM, YMO CKOPOCMb pearyuu ymenvuiaemces. Tecm mexyyecmu 0iis
COBOEHHOU KEPHOBOU MOOenu niacma noxkasan, ymo npu ucnonvzosarnuu NDA-pacmeopos obpazosvisanuce
pazeemeneHnvle NPOMOKYU 6 00eux U3 HuX, 6 Omauyue om oopazo8aHusi 00H020 KPYNHO20 KAHALA NPU UCHONIb308AHUU

20% mac. pacmeopa HCI 6 svicoxonponuyaemom xepne. Credosamenvro, npu 000aeieHuu cyibporora mpebosaics



menvuutl 0owvem VDA-pacmeopa ons obpazosanus npomokos. Hccredosanue nokasvieaem, umo nogas 'DA-
cucmema 3HAUUMenbHO CHUNCAEN CKOPOCMb Pearkyull, Yayyuaen pacnpocmpaHerue KUCI0mMHO20 a2eHmda

U UMeem 3HAUUMenbHblLil NOMEHYUAT NPAKMUYECKO20 UCTONb30BAHUS.

KioueBrble cioBa: KuciotHas oopabotka, Bs3koynpyrue [TIAB, caMOOTKIIOHSIOIIMECS] KUCIIOTHBIE areHThI, MOJICIb

3aBOJHCHHA IBYXKCPHOBLIX ITJIACTOB.

To enhance reaction retardation and improve conventional viscoelastic self-diverting acid (VDA) systems, a novel
VDA system with addition of a cosurfactant, namely, sodium dodecyl benzene sulfonate (SDBS), is studied. The new
system viscosifies at about 0.6 pH and attains a viscosity of about 500 mPa-sec. Without addition of SDBS the system
viscosifies at 2.2 pH and reaches the final viscosity of 403 mPa-sec. Study of the kinetics of limestone-acid reaction
showed that the reaction rate fell from 1.37-10~ mol/(cm?-sec) for 20 wt. % of HCI solution to 13.2:107° and 6.5-10°°
mol/(cm?.-sec) for VDA solution without and with addition of SDBS, respectively. The reaction rate constants (k) for
negative sample control, VDA system |, and VDA system Il were 1:0740-107* (mol/cm?3)t0-3992) (cm/sec), 5-5221-10-4
(mol/cm?)%-2822).(cm/sec), and 6:3154-10-° (mol/cm?)%%%* (cm/sec), respectively. The dual-core flow test showed that
wormholes were produced in both cores for VDA systems rather than a large single channel in high-permeability core
when 20 wt. % of HCI solution is used. Thus, a smaller volume of SDBS is needed for formation of flows when VDA
solution is added. The study revealed that the new VDA system retards reaction considerably, improves acid
diversion, and has a tremendous potential for filed applications.

Key words: acidizing, VDA system, viscoelastic surfactant, self-diverting acid, cosurfactant, SDBS, duel-core

flooding.
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O pereHepanuu HCNOJIb30BAHHBIX HeTENPOIYKTOB

O6006wenvl uzgecmuvie MexHUYeCKUue peuenus pecenepayuy ompadomanuvlx monius u macei. Mcciedosamnvl HoGblll
IKCMPA2enm HA 0CHO8e OPMOPOCHOPHOU KUCTOMbL U NPEOTIONCEHHBI CNOCOD IKCMPAKYUOHHOU OUUCTIKU
(paghunupoganus) ompaboOmaHHbIX UHOYCMPUATLHBIX MACeN U OU3eIbHo20 monausd. Ilpednodicenvt mexnorocuiecKkas
cxema u 1a60pamopHo-onbIMHbLI peiamMenm npoyecca paguHuposanus (oceemienus) ompabomanHbix
He@menpodykmos (0mxo008) 8 kawecmae yene8000pOOHO20 CbIPbSL.

KioueBble ciioBa: dkcTpareHT, opTodochopHas KUCIOTa, 0TpabOTaHHBIE WHAYCTPUAIBHEIE Macia, JU3eIIbHOE

TOILUIMBO, JUCTICPTUPOBAHUEC, CTCIICHb OYMCTKH MACJIAHBIX OCTAaTKOB.

The known technical solutions for regeneration of used fuels and oils are generalized. A new extractant based on
orthophosphoric acid is studied and a method for extractive cleaning (refining) of waste industrial oils and diesel fuel
is proposed. A technological scheme and a laboratory experimental procedure of refining (clarifying) waste
petroleum products as a hydrocarbon stock are proposed.

Key words: extractant, orthophosphoric acid, waste industrial oils, diesel fuel, dispersion, degree of oil residue

cleaning.
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MeToa OLleHKH aAre3HOHHBIX CBOMCTB CMa30K

Ilpedocmaasnen HOBbIL MEMOO KOAUYECMBEHHOU OYEHKU a02e3UOHHBIX C8OUCE CMA30K U UX OUCHEPCUOHHBIX CPeO,
OCHOBAHHDIU HA ONpeOeseHUU CUNl CYENIeHUsL MeAHCOY CMAZKOU U MEMALIUYECKOU NOBEPXHOCMbIO, d MAKICe MeHCOY
ANEMEHMAMU CIMPYKINYPHO20 KAPKACA CMA3KU NPU paspyularowiem oeticmeuu yenmpodexcnou cunvl. Ilpedcmasnenvi
Pe3VaIbmMamul UCCAEO08AHUS GIUSHUS MUNA OA308020 MACLA U NPUPOObLL 342YCIUMENSL HA A02e3UOHHbLE CEOUCMEA
CMA30K.

KiroueBble cjioBa: CMa3Ka, aaAre3us, Kore3usl, 0asoBoe Macjio, 3aryCTuTelib.

A new method of quantitative appraisal of adhesive properties of lubricants and their dispersion media, which is
based on determination of the forces of adherence between the lubricant and the metallic surface as well as between
the elements of the structural framework of the lubricant under destructive impact of centrifugal force, is described.
The results of investigation on the influence of the base oil type and the nature of the thickener on the adhesive
properties of the lubricants are reported.

Key words: lubricant, adhesion, cohesion, base oil, thickener.
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