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C. E. babaw, I'. E. Amenuukuna,

XAPAKTEPUCTUKA U PE3VIJIBTATBI DKCIUIYATAIMU IMTEYHBIX BJIOKOB ITNMPOJIM3A
STUJIEHOBBIX [TPOU3BOACTB POCCUUN U CTPAH CHI'

[IpuBoasiTcsi maHHBIEe O TPOM3BOJCTBE oeduHOB U OeH30sa B Poccum u mupe. Xapakrtepusyercs
COCTOSIHME TII€YHBIX OJOKOB POCCHUICKMX STWJICHOBBIX TNpou3BojAcTB. IlokasaHsl mpeumyiiecTBa
COBpPEMEHHBIX Ie€Yei 10 CPaBHEHMIO C NeYaMu NEePBOro MOKOJIEHHUs. JlaHbl peKOMeHJaluu, KOTOPbIe MOT'YT
OBbITh MCIIOJIB30BAHBI MIPH 3aKyIIKE U MOJIEPHU3ALINY TIeueil MUpOJIn3a.

KmioueBble cJjoBa: neuu, IMpoOJIn3, OJ'IC(l)I/IHBI, 9TUJICH, IIPOIIUJICH, 6€H3OJ'I, 3aKaJIOYHO-
HCHapI/ITCJIBHBIfI alrirapar.

Data on the production of olefins and benzene in Russia and the world are presented. The state of
Russian ethylene pyrolysis furnaces is described. The advantages of modern furnaces over first-generation
furnaces are shown. Recommendations for purchasing and upgrading pyrolysis furnaces are made.

Key words: furnaces, pyrolysis, olefins, ethylene, propylene, benzene, quenching-and-evaporation
apparatus.

b. H. Heanos, P. P. lllaiixymounoe, M. . bunanoe

BJIMSIHUE VYIJIEBOJAOPOJIOB PA3JIMUHBIX T'PYIIII HA ®A30BVIO YCTOMUYMBOCTH
OTAHOJICOJEPXAIIMX TOIINB

B HacToAmEeS BPEMA OTHOCHUTCIBHO INHPOKO IMPUMCHAIOTCSA KOMIIO3MIHUKU He(l)THHBIX TOIITIMB C
6I/IOTOHJ'II/IBaMI/I, B IIEPBYIO O4YCPEab, C 3TAHOJIOM, COACPIKAHUC KUCIIOPOAA B KOTOPOM YBCINYNBACT IOJIHOTY
CropaHusa TOILJIMBA. HCI{OCTaTKOM 9TAHOJICOACPIKAIIUX TOINNIMB SABJIACTCA HUX CPABHUTCIBHO HCBLICOKAA
(baSOBaﬂ CTa6I/IJ'IBHOCTb, 0COOEHHO Opyu HaJIM4Yuu B CMCCHU BOJBI. B pa60Te HCCJIICAOBAHO BJIHNAHUC
YrieBOAOPOAOB PA3JIMIHBIX TOMOJIOTHICCKUX KJIACCOB HA (1)3303y10 YCTOIZHHBOCTB TOILJIMB.

KaioueBble cj10Ba: TOIUIMBA, aCCOIMATHBHOCTH, (a30Bas yCTOWYHBOCTh, XapaKTEPHCTHUECKOE
BOJTHOBOE ypaBHEHHE.

Compositions of petroleum fuels mixed with biofuels, first and foremost, ethanol, in which the
oxygen content increases the completeness of fuel combustion, are being relatively widely used. A drawback
of ethanol-containing fuels is their relatively low phase stability, especially when water is present in the
mixture. The present work studies the effect of hydrocarbons of different classes on the phase stability of
fuels.

Key words: fuel, associativity, phase stability, characteristic wave equation.

TI'yiiyzan Ban, 1[3ane Oyan, Caonun Hu

NCCIIEAOBAHUE OOOEKTUBHOCTU COIIOJIMMEPA 1P [NOJIMMEPHOM
3ABOJHEHUU HEOTAHOI'O MECTOPOXJIEHUA JAKYWHI

ComnosiuMep CHHTE3UPOBAIIM M3 aKpHJIaMHla ¥ HEOOJIBIIOTO KOJWYecTBa ruApodoOHOr0 MOHOMEpa
N-poenunakpuiiaMmuia ¢ alKWIbHOM Lenbio 12 aToMOB yriiepoja METOJIOM MUIICIUISIPHON MOJIMMeEpU3aLun
B Bojie. MosiekyssipHasi Macca ComojimMepa COCTaBIsAET MPUMEPHO 15 MIIH.

HccnenoBano BiMsHHME Ha MOJEKYJSPHYIO Maccy cornosiuMepa no0aBieHus (opMmuarta HATpHs.
[Tokazano, 4Tto mpu [M00ABJICHHH K COMOJMMEPY TOBEPXHOCTHO-aKTUBHOTO BemiectBa Triton X-100
PacTBOPUMOCTh COIOJIMMEpPA B Boje ynyumiaercs. [IpoBesieHa skcriepuMeHTalbHasl OL[EHKA COJIECTONKOCTH
conosiuMepa. [lokazaHo, 4TO BSI3KOCTH pacTBOpa COIMOJIMMEPA B BOJIE 3HAYMTEIBHO BBIIIE, YEM pacTBOpa B



BOJIC YaCTUYHO THAposM3oBaHHOrO nonmuakpuiamuaa (HPAM-15) monekymsiproit Maccsl 15 MitH. U 6513Ka K
BS3KOCTH BOJHOTO pacTBopa mnosmmepa HPAM-30 (monexynspHas macca 30 MIH.) mpu OJWHAKOBOU
KoHleHTpauu mnosumepa — 1000 wmr/n. Comonumep cTabuieH W OTIMYACTCA JJIMTEIBHBIM CPOKOM
XpaHEHUs.

[TomyueHHBIN COMOIMMEDP C BHICOKON COJIECTOMKOCTHIO UCTIOIB30BAIU ISl TIOJIMMEPHOTO 3aBOTHEHHUS
KOJUIEKTOpa BTOpPOro kiacca wmectopoxkiaeHust Jlakyunr. HccienoBanusi 3¢¢EKTUBHOCTH BBITECHEHUS
MoKa3anu, 4To He(dTeoTnada MpH MCIOIB30BAHMM BMECTO BOJBI PAacTBOpa COMOJMMEpa YBEITUYHMBACTCS
npuMmepHo Ha 13%.

Kauesble cjioBa: He(beIHOG MCCTOPOKICHUC I[HKYI/IHF, KOJUICKTOP BTOPOT'O KjIacCa, MOJICKYJIApHAas
macca, COJIECTOMKOCTb.

The copolymer KP was synthesized from acrylamide and a small amount of hydrophobic monomer
N-dodecyl acrylamide with an alkyl chain containing 12 carbon atoms by micellar polymerization in water.
The molecular mass of KP is approximately 15 million.

The effect of adding sodium formate on the molecular mass of KP is investigated. It is shown that
adding Triton X-100 surfactant to KP enhances the latter’s solubility. The salt-resistance of KP is evaluated
experimentally. It is shown that the viscosity of a water solution of KP is much higher than that of a water
solution of partially hydrolyzed polyacrylamide (HPAM-15) with molecular mass 15 million and is close to
the viscosity of a water solution of the polymer HRAM-30 (molecular mass 30 million) with the same
polymer concentration — 1000 mg/liter. KP is stable and has a long shelf-life.

High salt-resistance KP was used for polymer flooding of the oil reservoir in the class-II oil field in
Dagqing. Displacement efficiency tests showed that oil recovery increases by approximately 13% when a KP
solution is used instead of water.

Key words: Daqing oil field, class-II reservoir, molecular mass, salt-resistance.

I'. U. Kenobanues, ®@. @. Cagapos

NCCIIEJOBAHHE YTOHYEHUA MEX®A3HOU TIJIEHKU B ITPOIIECCAX PA3JIEJIEHUSA
HEOTAHBIX OMVIJIbCUU

[Ipenoxensl Moaenu yTOHYEHHS MeX(asHOW IUIEHKM B IpolLeccax pas3JeleHuss HePTSIHbIX
3MYJIbCHUH, yunThiBaromue 3¢gdexra Mapanronu u BiusHue cojepxanus acanbreHoB. [IpoBenena oneHka
TOJIIIMHBI  aJICOPOLIMOHHOIO CJIOSI Ha TOBEPXHOCTH Karu. [IpuBeneHO cpaBHEHHME pACUETHBIX U
9KCIIEPUMEHTAIBbHBIX JAHHBIX O 3aBUCUMOCTH TOJIIIMHBI MEK(a3HOH MJICHKU OT BPEMEHHU.

KiroueBble cjioBa: OMYJIbCHUA, KOAJICCICHI YA, CCIIapallvd, Kallld, IOBEPXHOCTHAA IIJICHKA.

Models are proposed for the thinning of an interphase film in petroleum emulsion separation
processes, taking account of the Marangoni effect and the asphaltene content. The thickness of the adsorption
layer on the surface of a drop is estimated. The computational and experimental data on the time
dependences of the interphase film thickness are compared.

Key words: emulsion, coalescence, separation, drop, surface film.

T. U. Haymoesa, B. A. Touwenxo, I'. B. Cypoeckas, B. B. I pucopves
I'MT'POCKOITMYHOCTD MACEJ HA TTOJIN-a-OJIEGMHOBOM OCHOBE

HccnenoBana rurpoCKONMMYHOCTh Macesl Ha MOJIU-0-0Je()UHOBOM ocHOBE. HachllieHue Biaroi Bcex
B3IATBIX JUIS HCCleloBaHMs Macenl jocturaercs K 60 4 wucnblTaHus. YCTaHOBJIEHA 3aBUCHUMOCTh
TUTPOCKOIIMYHOCTH Macesl OT MOJIEKYJISIpHOM Macchl onuromepa. Hamumuue B Maciax (yHKIMOHAJIBHBIX



NpUCATIOK HE OKa3bIBae€T CYNIECTBEHHOTO BJIMSHUS HAa WX THIPOCKONHYHOCTh, a HAIWYHE MOJISPHBIX
COCMHEHUM (MPOMYKTOB CTapeHUs) NPHBOJUT K pe3koMy (MOYTH B JIBa pasza) YBEIWYCHUIO
THTPOCKOITUYHOCTH.

KmioueBble ciioBa: HOJ'II/I-(X-OJ'IG(l)I/IHOBBIC Maciia, TUrpOCKOIMNYIHOCTDb, TEMIICpATypad, OTHOCUTCIIbHAA
BJIaXXHOCTbD.

The hygroscopicity of poly-a-olefin based oils is studied. Moisture saturation of all oils used in this
study is reached by 60 h into the tests. The dependence of the hygroscopicity of oils on the molecular mass of
the oligomer is determined. The presence of functional additives in the oils does not greatly affect their
hygroscopicity, while polar compounds (products of aging) sharply (almost two-fold) increase the
hygroscopicity.

Key words: poly-a-olefin oils, hygroscopicity, temperature, relative moisture content.

Cio I'e, Au I[3u-xe, Mao Xyu-xyu, IOu Ycu

NCIIOJIb3BOBAHME YEPHOI'O HIEJIOYHOI'O PACTBOPA JUJIAA OMVJIbI'MPOBAHUA
TAXKEJIOI'O CbIPBA KATAJIMTUYECKOI'O KPEKMHI'A

HccnenoBano  BAMSIHME  SMYJIBIHPOBAHHS — TSDKEJIOTO  CHIpbS  Ha  pe3yiabTaThl  Ipolecca
KaTaIUTUIECKOTO KPEKUHra. DMYJIbIMPOBAHHOE CHIPHE TOTOBHIIM C MCIOJIH30BAHUEM UYEPHOTO IIEIOYHOTO
pacTBopa M 3TOTO e pacTBOpa IMOCIIE YaCTUIHOW pereHepanny meI0qn.

OHpeI[CJ'IeHBI XApaKTCPUCTHUKH OMYJbI'UPpOBAHHOI'O CBhIPbA: IOBCPXHOCTHOC HaTsAXKXCHHUC,
JAUHAMHUYCCKas BA3KOCTDb, paCIIpCACIICHUC KalICJIb I10 pasMepaM U CTaOMIILHOCTD.

[IpuBeneHsl naHHBIE O KOHBEPCHUU M CEJIEKTUBHOCTH IIpOIlecca KaTaTUTHYECKOTO KpPEKWHTa B
peakTope ¢ TCEBIO0KMKEHHBIM CJIIOEM KaTajau3aTopa MPH KCIIOJIb30BAaHUU HCXOJHOTO TSHKEIIOTO ChIPhS U
TOTO K€ CBIPbsS C I0OABKOM YEPHOTO IISIIOYHOTO pacTBOpa B KoymmdecTBe 5% Mac. Karamutudecknii KpeKuHT
OMYJIBTUPOBAHHOTO CBHIPBSI OTIMYAETCSl OOJIBIIEH KOHBEPCHUEH M CEIEKTUBHOCTBIO 1O KUAKUM MPOIYKTAM.
Brixoa &uaKuX NPOAYKTOB MPH KPEKUHIE 3MYJIBIMPOBAHHOIO ChIPbS, CoAepkamero 5% mac. 4epHOro
IeJoKa TOCJe YacTUYHOW pereHepanuy Iejaoun, Bo3pacTtaeT ¢ 66,73 mo 71,3% wmac., BBIXOJ KOKca
camxkaetcs ¢ 10,34 mo 6,26% Mmac.

KuroueBble cioBa: 4epHBIM NIEJIOYHOM pPACTBOP, TSAXKEIOE ChIPhE, 3MYJIbCUSA, KaTaJIUTUYECKUN
KPEKHUHT.

It is well known that emulsification of heavy oil affects the catalytic cracking process. Emulsified oil
was prepared using a black alkaline solution and this same solution after partial regeneration of the alkali.

The properties of emulsified oil were determined: surface tension, dynamic viscosity, drop-size
distribution, and stability.

Data are presented on the conversion and selectivity of the catalytic cracking process in a reactor with
a fluidized-bed of catalyst using the initial heavy oil and the same oil with 5 wt% black alkaline solution
added. Catalytic cracking of the emulsified layer is distinguished by high conversion and selectivity with
respect to the liquid products. The yield of liquid products during cracking of an emulsified layer, containing
5 wt% black alkaline solution after partial regeneration of the alkali, increases from 66.7 to 71.3 wt %, and
the coke yield decreases from 10.34 to 6.26 wt %.

Key words: black alkaline solution, heavy oil, emulsion, catalytic cracking.



E. P. lllnepoep, T. H. bokosuxkosa, /I. P. IlInepoep, /I. H. Ilonoevix

HUCIIOJIb3OBAHUE  JOHHbBIX OTJIOXKEHUI MA3YTHBIX PE3EPBYAPOB B
[MPON3BOACTBE PEJIbCOBOU CMA3KH

HCCJ’ICI[OB&H COCTaB AOHHBIX OTJIOKEHUMN Ma3yTHBIX PE3CpBYapoOB. HpCI[J'IO)KCHO IMPUMCHATb OTH
OTJIOXKCHHA B KQUYCCTBC )KPII[KOfI OCHOBEBI ITPHU ITOJTYYCHHUH pCJ'IBCOBOI\/’I CMAa3KH.

KiroueBble cjioBa: PpeCIbCOBaA CMa3Ka, 0aszoBoe MacJio, 3aryCtuTejib, Ma3yTHBIC HIJIAMBbI.

The composition of oil reservoir bottoms is investigated. It is proposed that they be used as a liquid
base for producing rail lubricant.

Key words: rail lubricant, base oil, thickener, residual oil sludges.

I0. B. Ilokonosa

PAJIMAIIMOHHO-CTOMKUE  KJIEEBBIE ~ MATEPUAJIBI C  HMCIOJB30BAHUEM
CMOJIMCTO-ACOAJIbTEHOBBIX BEIIIECTB

C ucnosnb30BaHUEM CMOJHMCTO-aC(aTIbTEHOBBIX BEIIECTB MOJY4YEH BBICOKO DPagUAllMOHHO-CTOMKHUN
KJIeW, MMEIIIUN MPOYHOCTh aAre3moHHON cBsizu co cranbio Ct3, paBHyro 9-9,5 Mlla, koTtopas He
M3MEHSIETCS TIPU BBICOKUX J103ax oOmydenus — (7-20)106 I'p.

KaroueBble ciioBa: KJICEBOW MaTepHall, CMOJIMCTO-ac(albTCHOBBIC COCAMHCHHSI, pPaJUaIlMOHHO-
CTOUKHUI KIIEM.

Pitch—asphaltene substances have been used to obtain an adhesive exhibiting high radiation
resistance. The strength of the adhesive bond with St3 steel is 9-9.5 MPa and remains unchanged at high
radiation doses — (7-20)-106 Gy.

Key words: adhesive material, pitch—asphaltene bond, radiation resistant adhesive.

P. H. 3eiinanog, P. A. Kepoanues, H. M. Ceudos

WUCTIOJIb30BAHUE TIPUHIIMIIA  VIIPABJIEHMA TI0 BBICTPOAEMCTBUIO  JUJIA
OIITUMM3ALIMMN  TMTPOLUECCA  CUHTE3A  KATAJIMBATOPA  OJIMTOMEPU3AIIMK U
I[NOJIMMEPU3 AL OJIEGMHOB

[IpuBoauTcs 060CHOBaHME MOCTAHOBKU 3aJlaud ONTHMAJIBHOIO YIPABICHUS C YYETOM CHEUU(UKH
CYLIECTBYIOLIEH ONBITHO-NPOMBIIJIEHHOW YCTAHOBKM IIOJIYYEHMsI KaTalu3aTopa OJIMIOMEpU3AlMU U
nojgumepuzanuu oneguuoB. CocraBieHa npsMas U CONpsUKEHHas cuctema ypaBHeHuil. Mcmomb3ys
QITOPUTMBl HEJIMHEHHOI0 IPOrpaMMMPOBAHUSA MU TEOPHUIO NpUHIMNA MakcuMmyMa [loHTpsruHa, ynanock
HOJyYUTh MUHUMYM (DYHKIIMOHAJA, T. €. JOOUTHCS YMEHBIIEHHS IPOIOJHKUTEIBHOCTH ITpoLiecca.

KiroueBble ciioBa: onuromepusaiys, nojauMepusanusi, CHHTE3 KaTalu3aTopa, IPUHLIUI MaKCUMyMa
ITontpsiruna.

The formulation of an optimal control problem, taking account of the specific nature of an existing
prototype facility for obtaining a catalyst for olefin oligomerization and olefin polymerization, is validated.
The direct and adjoint systems of equations are constructed. The application of nonlinear programming
algorithms and the theory of Pontryagin’s maximum principle made it possible to obtain a minimum of the
functional, i.e., to decrease the process time.

Key words: oligomerization, polymerization, catalyst synthesis, Pontryagin’s maximum principle.



13un I'onuns, Jlyans Muumun, Yenv Tunmun
IIEPCIIEKTHUBEI PA3SBUTHUSA ITPOLIECCOB IIEPEPABOTKW HEGTEIIJIAMOB

OnHoii u3 mpo6sieM HeDTIHON OTpaciu ABJSETCS pa3paboTKa HIKOJIOTHIECKH 0€30TacHON TEXHOJIOTHH
yrunu3anuu  HedrenuiamoB. B cTaThe paccMOTPEHO COBPEMEHHOE COCTOSIHHE METOJOB IMepepadoTKU
He(TEIJIaMOB: YMEHbIIEHUS! 00beMa, CTAOMIM3alMi ¥ TMPOMBIIIJICHHOTO HUCHOjib30BaHusA. [Ipenckazano
pa3BUTHE MPOLIECCOB MEePepadOTKU HePTenIama.

KaioueBsble ci1oBa: HedTenuam, 3alIUTa OKPYKAIOIIEH Cpe/Ibl, yMEHbIIEHHEe 00beMa, CTa0MIN3aIHs,
HPOMBIIUIEHHOE HCIIOIB30BAHUE.

The petroleum industry is faced with the problem of developing an environmentally safe technology
for recovering oil sludge. The present article examines the present status of oil-sludge treatment: volume
reduction, stabilization, and commercial use. It is predicted that advances will be made in oil-sludge
treatment.

Key words: oil sludge, environmental protection, volume reduction, stabilization, industrial use.

I. C. Ceprosckasn
O KAHLIEPOTEHHOCTH COBPEMEHHbBIX JIPEBECHBIX JEI' TEU1

[TpuBeneHsI JaHHBIE O COACPIKAHUH B JETTSIX MUPOJIH3a JPEBECHHBI KAHIIEPOTEHHOTO YIIIEBOIOPOIA —
Oen3-a-mupeHa. OTMEUEHO, YTO TPH NHPOJIHM3E JPEBECHHBI CYIIECTBYIOT [BE TEeMIIEpaTypHbIE 00JacTH
o0OpazoBaHus OCH3-0-TTMPEHA U YTO JIETOTh C HU3KUM COJIEp’)KaHueM OeH3-0-TMpeHa Heo0X0IMMO OTOUpaTh B
TeX TeMIIEPaTyPHBIX HHTEPBaJax, B KOTOPHIX OEH3-0-ITHMPeH 00pa3yeTcs B HE3HAYUTEIBHBIX KOJTHYECTBAX.

KiroueBsble ¢j10Ba: THPOIH3 IPEBECUHEI, JIETOTh, COJIEpPKaHNE OEH3-0-ITIpPEeHa.

Data are presented on the content of the carcinogenic hydrocarbon benz-a-pyrene in pitch from the
pyrolysis of wood. It is noted that during wood pyrolysis benz-a-pyrene forms in two temperature ranges;
low benz-o-pyrene pitch must be extracted in the temperature ranges where benz-a-pyrene forms in
negligible quantities.

Key words: wood pyrolysis, pitch, benz-a-pyrene.



