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A. A. I'ypees

KOMITAYHIMPOBAHUE — OCHOBA COBPEMEHHbBIX TEXHOJIOTMIA
ITPON3BO/ACTBA JOPOXHBIX BUTYMHBIX MATEPHMAJIOB

PaccMoTpeHbl mNepCcreKTHBBI MPOU3BOJACTBA KOMIAYHAMPOBAHHBIX OWTYMOB, B TOM 4YHCIIE
TEXHOJIOTUSI KOMIIAYHIUPOBAHUS CBHIPBS JJIS TOy4EHUsI OMTYMOB M METOJ KOMITAYHAMPOBAHUS TOBAPHOI
npoaykiuu. Ocoboe BHUMaHHUE YAENEHO MPOU3BOACTBY MOJIUMEPHO-OUTYMHBIX BSDKYIIMX MU OUTYMHBIX
SMYJbCUM.

KiroueBble cjioBa: KOMIayHIUPOBaHUE, OUTYMBbl, aKTUBUPOBAHUE ChIPbs, OUTYMHBIE 3MYJIbCUH,
MOJIMMEPHO-OUTYMHBIE BSKYIINE, SMYJIBIaTOPHI.

A. A. Gureev

COMPOUNDING — THE BASIS OF ADVANCED TECHNOLOGIES OF ROAD
BITUMINOUS MATERIAL MANUFACTURING

Perspectives of compounded bitumen manufacturing, particularly the technology of feedstock
compounding for bitumen production and the method for finished product compounding are considered.
Special priority was given to polymer asphalt binders and bitumen emulsions manufacturing.

Key words: compounding, bitumen, feed activation, bitumen emulsions, polymer asphalt binders,
emulsifiers.

T. I'. I'oasmucapan

SHEPI'OTEXHOJIOTMYECKHI ACIIEKT COBEPIIEHCTBOBAHUS ITPOM3BOJICTBA
TEXHUYECKOI'O YTJIEPOJA

BrIsiBIIEHEI OCHOBHEIC TCHICHIIUU PasBUTHUA MNPOMBINUICHHOCTH TCXHHUYCCKOI'0 Yyrjcpoza.
PaCCMOTpeHBI OyTH PpAalUOHAJIBHOI'O MCIIOJIB30BAHUS BTOPUYHBIX SHEPTOpeCYpCOB IIPU IIPOU3BOJACTBEC
TEXHUYCCKOI'O yrijiepoaa, nmpu 3TomM 0co00¢ BHUMAaHHE YACJICHO YBCIMYCHHUIO TCMIICPATYPhI IMOAOTrpeBa
BO3yXa. OmnucaHbl IMpEMMyLICCTBA CXEMbI PCKYIICpAllUN SHCPTHUH.

KitoueBble cjI0Ba: TEXHUYECKHH YIiepoj, BTOPHUHBIE SHEPropecypchl, IHEprocOepe’keHue,
peKymepanus Tera.

T. G. Gyulmisaryan
ENERGOTECHNOLOGICAL ASPECT OF CARBON BLACK MANUFACTURE RETROFIT

The main tendencies of carbon black industry development are drawn out. The ways of rational
secondary energy resources utilization at carbon black manufacture with particular focus on air preheat
temperature increase are concerned. The advantages of power recovery technology are described.

Key words: carbon black, secondary energy resources, energy saving, heat recovery.

b. II. Tymanan, H. H. Ilempyxuna

BAPUAHTbHI COBEPIIEHCTBOBAHUA CXEM [IIEPEPABOTKM OCTATKOB HA
COBPEMEHHLIX HII3

ObocHoBaHa  HEOOXOAMMOCTh  YCOBEPIIEHCTBOBAHUS  TEPMOJECTPYKTHBHBIX  IPOILIECCOB
nepepaboTKu He(TAHBIX OCTATKOB U MPHUPOAHBIX OUTYMOB. PaccMOTpeHBI OCHOBHBIE HaIlpaBJICHUS
Pa3BUTHS U BapUaHThl MHTEHCU(PHUKAIIMUA 3TUX MPOLECCOB, BBIABICHBI X MPEUMYIIECTBA U HEAOCTATKH.
OtmeueHa HEOOXOAUMOCTh pa3pabOTKN SKOHOMHUYECKH I(P(EKTUBHBIX KOMIUIEKCHBIX CXeM IepepaboTKu
HE(TSIHOTO ChIPbS M PA3TUYHBIX OTXO/JOB C MOJYYEHHEM KaueCTBEHHBIX JTUCTUIUIATHBIX U KOMMEPUECKH
MIPUBJIEKATEIbHBIX OCTATOYHBIX MPOJYKTOB.



KiwueBble ca0Ba: TEpPMOACCTPYKTHBHBIE MPOIECCHI, IepepadoTka HE(TAHBIX OCTATKOB,
IPUPOJHBIE OUTYMBI, TEPMUUECKUI KPEKUHT, BUCOPEKHHT .

B. P. Tumanyan, N. N. Petrukhina

VARIANTS FOR PERFECTION OF METHODS FOR RESIDUE PROCESSING AT THE
MODERN REFINERIES

The necessity for perfection of thermodestructive processes for oil residue and natural bitumen
processing is motivated. The main ways for development and variants of intensification of processes
involved are considered. The main advantages and disadvantages of these processes are drawn out. The
necessity of cost effective complex flow diagrams for processing of oil residues and different wastes with
production of high-quality distillate and commercially attractive residue products is mentioned.

Key words: thermodestructive processes, oil residue processing, natural bitumen, thermal
cracking, visbreaking.

E. U. 30opsa, O. B. Hukumun, 10. H. Kumauios

O4YUCTKA  HE®TEIIPOAYKTOB C IIOMOLIBIO ©®UIIBTPA-CEITAPATOPA C
OUJIBTPOBAJIBHO-CEITAPUPYIOUINM OJIEMEHTOM ns3 I[TOPUCTOI'O
[TOJIMBUHUJI®OPMAJIA

[TpenoxkeHo OCYIIECTBIIATh OUYUCTKY HE(PTENPOIYKTOB OT BOJBl U MEXAHUYECKUX INpPUMECEH ¢
MOMOIIBIO (PUITBTPOBATBHO-CENAPUPYIOLIETO JIEMEHTa U3 MOPUCTOro noauBuHMIGopmasa. Paspaboransl
TEXHOJIOTUSI M3TOTOBJICHUS (PUIBTPOBAIBHO-CETIAPUPYIOMIETO JJIEMEHTa M KOHCTPYKIHS (UIBTpa-
cemapatopa. M3noxeH npuHuun paboThl ammapara Juisi OYUCTKH TOIUIMBA, MPUBEICHBI €r0 OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKHU.

KiloueBble ciioBa: MexaHHMYECKHE TMPUMECH, (PUIBTPOBAHME, MOJUBHHUI(GOPMAb, (GUIBTP-
cernapaTop.

E. I. Zorya, O. V. Nikitin, Yu. N. Kitashev

OIL PRODUCTS PURIFICATION USING FILTER SEPARATOR WITH FILTERING-
SEPARATING ELEMENT, MADE FROM POROUS POLYVINYLFORMAL

Oil products purification from water and mechanical impurities utilizing filtering-separating
element, made from porous polyvinylformal, was offered. The technology for filtering-separating element
manufacturing and filter separator design are developed. Principle of operation of a device for fuel
treatment and its main specifications are described.

Key words: mechanical impurities, filtering, polyvinylformal, filter separator.

@D. M. Xymopauckui

COBPEMEHHOE COCTOSAHUE 1 BAPUAHTHI COBEPIHEHCTBOBAHUMA YCTAHOBOK
I[IOAI'OTOBKU HE®TH.

OCHOBHBIE HAITPABJIEHWA TTEPCIIEKTUBHBIX HAYYHO-UCCIIEJOBATEJIBCKUX
PABOT B OBJIACTHU I''IYBOKOI'O OBECCOJIMBAHNA HE®TU

PaccMoTpeHbl OCHOBHBIE MPUYMHBI HEIOCTATOYHOM TITyOMHBI 00eccoyinBaHus HedTel U MyTH MX
pemienus.  IlpuBeneHbl  CpaBHUTENbHBIE  XApaKTEPUCTHKH  OTEYECTBEHHBIX M 3apyOEKHBIX
ANEKTPOAETHAPATOPOB. YKa3zaHbl MPOOJEeMbl TMOATOTOBKM K TMepepadoTKe CTOWKHX JIOBYIIEYHBIX
BOJIOHE(PTAHBIX >Mynbcuil. [lepeuricieHbl OCHOBHBIE HAIPABICHHUS HAayYHO-HCCIIEAOBATENbCKUX paloT,
HaIEJICHHBIX Ha YJTy4IllIeHHEe OJTOTOBKU HEPTH.

KiaueBble cioBa: 3J1eKTpooOeccoIMBaHKUE, IMPOMBIBHAsS BOJA, BOJOHE(TSHBIE 3MYJIBCHH,
J€IMYJIbIaTOPBI.



F. M. Khutoryansky

THE CURRENT STATE AND WAYS OF RETROFITTING OF CRUDE TREATMENT
PLANTS.

THE MAIN TENDENCIES OF ADVANCED RESEARCH WORK IN DEEP CRUDE
DESALTING

The main reasons of deficient depth of crude desalting and the ways of solving this problem are
considered. Comparison characteristics of made in Russia and foreign electric dehydrators are given. The
main problems of stable water-oil emulsions treatment are concerned. The main tendencies of advanced
research work, targeted to crude treatment improvement, are listed.

Key words: electrical desalting, wash water, water-oil emulsions, demulsificators.

E. A. Yepnvuuesa, I0. B. Koyceenukoea, JI. A. Cmupnoesa, B. E. Tepenmoes

PA3PABOTKA TEXHOJIOI'A HOJABOPA  JETIPECCOPHO-PEOJIOI'MYECKUX
HPUCAIOK U1 HAPAOMHUCTBIX ~ HE®TEM HA  OCHOBE  IIPUHIUIIOB
MEXMOJIEKVYJIAPHBIX B3AUMOJAENCTBUU B HEOTAHBIX JUCIIEPCHBIX CUCTEMAX

Pazpaborana TexHosOrHs 1oA0Opa  JIEMPECCOPHO-PEOTOTHYECKUX HPUCATOK UL JABYX
napaguHUCTBIX He(Tell Ha OCHOBE NPUHIMIIOB MEKMOJICKYJISPHBIX B3aHMMOJCHCTBUI B HE(TIHBIX
IMCTIEPCHBIX CHCTEMax. BbIsiBIIeHa B3aMMOCBSI3b CTPYKTYPHO-PEOJIOTHYECKIX XapPaKTEPUCTUK HEPTIHBIX
JMCIIEPCHBIX CUCTEM C MX HU3KOTEMIEepaTypPHbIMU M BA3KOCTHBIMH cBoMicTBamu. Onpenenensl Hanboee
3¢ deKTUBHBIE IPUCATKHU IS aHATU3UPYEMBIX He(TeH.

KiroueBble cjioBa: JEMPecCOPHO-PEOJIOTUYECKUE NPUCAIKH, HEPTSIHbIE TUCIEPCHBIE CUCTEMBI,
MEXMOJICKYJISIPHBIE B3aNMOACHUCTBUS, apa(UHUCTBIE HEPTH.

E. A. Chernysheva, Yu. V. Kozhevnikova, L. A. Smirnova, V. E. Terentev

THE DEVELOPMENT OF A TECHNOLOGY FOR SELECTION OF DEPRESSOR AND
RHEOLOGICAL ADDITIVES FOR WAXY CRUDES ON THE BASIS OF INTERMOLECULAR
INTERACTIONS IN OIL DISPERSED SYSTEMS PRINCIPLES

The technology for depressor and rheological additives selection for two waxy crudes on the basis
of intermolecular interactions in oil dispersed systems principles was developed. The relation between
structure rheological characteristics of oil dispersed systems and its low-temperature and viscosity
properties was drawn out. The most effective additives for involved crudes were defined.

Key words: depressor and rheological additives, oil dispersed systems, intermolecular
interactions, waxy crudes.

E. A. Yepnuviuesa

IMAPOI'EHU3AIIMOHHBIE TIPOLECCBHI HNEPEPABOTKHM HE®TAHOI'O CbIPBSA —
OJHO 13 BAXKHENIINX HAIIPABJIEHNN PA3BUTHA TEOPHU PET'YJIMPYEMbBIX ®A30BbBIX
I[NEPEXOIOB 11 MEXMOJIEKVYJISAPHBIX B3AUMOIAEUCTBUN HEOTAHBIX JAWUCIIEPCHBIX
CUCTEM

PaccmoTpeHb! nepcrneKkTHBHbIE THAPOTeHU3alMOHHbBIE MPOLIECCHl: 00JaropaKkuBaHue BTOPHUYHBIX
OEH3MHOB C UCMOJIb30BAHUEM UX (PPAKIIMOHUPOBAHMS, THAPOKOHBEPCUU HEPTSIHBIX OCTATKOB U TSKEIBIX
He(Tel C HCIOIb30BAaHUEM CYCIIEHIMPOBAHHOTO KaTanuszatopa. [IpennokeHbpl BapuaHThI mepepadOoTKH
Ma3yTa acTPaxaHCKOTo Ta3oBOro KoHjeHcaTa. OmnucaH crnocod NpPOBENCHHS THAPOOUYUCTKU CBETIIBIX
He(TAHBIX AUCTUIUIATOB Ha BHICOKOTIOPUCTHIX SYEHCTHIX MaTepHasax.

KiaroueBble ciaoBa: TUAPOTCHU3AIIMOHHBIC IMPOLECCHI, 06Har0pa)KI/IBaHI/IC BTOPHUYHBIX 6CH3I/IHOB,
He(bTSIHI)Ie OCTaTKH, THJAPOKOHBCPCH, CyCHeHI{I/IpOBaHHI)II\/'I KaTaJIn3aTop, BBICOKOIIOPUCTHIC AYCUCTHIC
MaTcpHraJibl.



E. A. Chernysheva

OIL FEED HYDROPROCESSING — ONE OF THE MOST IMPORTANT DIRECTIONS FOR
THE DEVELOPMENT OF THE THEORY OF PHASE REGULATED TRANSITIONS AND
INTERMOLECULAR INTERACTIONS IN OIL DISPERSE SYSTEMS

Perspective ways of hydroprocessing: cracking gasoline treatment using fractionation, residue and
heavy crudes hydroprocessing with suspended catalyst are considered. The ways for astrakhan long
residue processing are offered. The method for light oil distillates hydrotreating utilizing high-porous
cellular materials is described.

Key words: hydroprocessing, cracking gasoline treatment, oil residue, hydroconversion,
suspended catalyst, high-porous cellular materials.

T. P. /laymoe, H. A. I'onyoesa, P. 3. Mazapun

OCYHIKA IIPUPOJHOI'O I'A3A TJIMKOJIAMU C ITPUMEHEHHWEM A3EOTPOITHBIX
PACTBOPUTEJIEM 1 MHOT"O®YHKIIMOHAJIbHOU ITPUCA JIKU

B nanHOii paboTe mpencTaBieHbl pPe3ylbTaThl AKCIHEPUMEHTOB MO M3YYCHHIO BIUSHUS
a3€0TPOMHBIX PACTBOPUTENEH U MHOTO()YHKIIMOHAILHON MIPUCAIKH B IPOIIECCE OCYIIKU IPUPOIHOTO ra3a
tpudTwienraukoneM (TOI) u mustunenriukonem (IDT7). obaBieHue yrieBOAOPOIHBIX a3€0TPOITHBIX
pacTBOpUTEIIEH B CUCTEMY PETr€HEPALUU TIMKOJIS T03BOJISIET MOBBICUTH KOHIEHTpauuio TOI 1 moHU3uTh
coJiepKaHue BJaru B IJIUKOJIE.

[IpenyoskeHa cxeMa pereHepanuy TIIMKOISA Tpu  aOCOPOLMOHHOW OCYyIIKE TNPHUPOJHOTO U
MOMYTHOTO HE(TSIHOro raza ¢ mogauell B necopbep mnerporeitHoro sdupa dpakuuun 70-100°C B
konmuectBe 0,05-0,25 kr Ha 1 kT rmkoss. DKCIepUMEeHTalIbHO AoKka3aHo, uto npucaiaka Ni(RCOOH)2 B
konudectBe 10-20 r/T mimKkois MOAABISET MEHOOOpa30BaHKE, CHIDKAET JaBJICHUE HACBHIIICHHBIX MapoB
HaJl paCTBOPOM TJIMKOJIsI, YMEHbIIIAET OTepU abCOpOEHTa, yBEIMUUBACT TUrpocKonuyHocTh 21 u TOI
U, COOTBETCTBEHHO, TIJIYyOMHY OCYIIKM THPUPOJHOTO Taza W 3HAYUTEIBHO CHUXKACT KOPPO3HIO
TpyOOIIPOBOIOB U 000PYIOBAHUS.

KuroueBrble cioBa: ocylika rasa, ras, INMKOJb, TPUITHIEHTIIMKOIIb, TUITUIIEHTIIMKOJIb, a3€0TpPOIl,
a3e0TponHasi peKTu(dUKalus, NeTpojaeHbIi 3Qup, nprucaaxa.

T. R. Dautov, I. A. Golubeva, R. Z. Magaril

NATURAL GAS DEHYDRATION TECHNOLOGY WITH GLYCOLS, AZEOTROPIC
SOLVENTS AND MULTIFUNCTIONAL ADDITIVE

This paper represents the experimental results of research work conducted to quantify effect of
using azeotropic solvents and multifunctional additive agent added to diethylene and triethylene glycols
to improve natural gas dehydration efficiency. Use of hydrocarbon azeotropic agents allows achieving
higher concentration of TEG and lower concentration of water in glycol regeneration units. It is proposed
to add petroleum ether with fraction of 70 to 100°C into glycol regeneration process in proportion of
0.05-0.25 kg per 1 kg of glycol. This method of enhanced dehydration is economically and technically
advantageous comparing with standard vacuum and gas stripping methods on gas dehydration plants. Use
of a special additive Ni(RCOOH)2 in the amount of 10-20 g/tone allows achieving higher concentration
of DEG and TEG in glycol regeneration units and enhances gas dehydration; decreases interfacial tension
on a gas-glycol interphase boundary and losses of a desiccant; significantly reduces glycol foaming and
equipment corrosion.

Key words: gas dehydration, gas, glycol, triethylene glycol, diethylene glycol, azeotrope,
azeotropic distillation, petroleum ether, additive.



/. A. Konceenukos, K. A. Apanoe, Il. A. I'vuwun, B. A. Bunokypoe

O4YUCTKA HEOTE3SAI'PASHEHHBIX IIOYB C IIOMOIIBIO MHKPOBOJIHOBOI'O
N3JIYYEHUA

[Ipenyoxxen Meton 00€3BpEKUBAHUS 3arps3HUTENICH MOYB OPraHUYECKON MPUPOJIBI C MTOMOIIBIO
MHUKpPOBOJIHOBOTO H3JIy4CHUSs, IO3BOJSIONIMNA OYHINATh TOYBBI C MHOTOKPATHBIM IIPEBBIILICHHEM
OPMEHTHPOBOYHO JIONMYCTUMBIX KOHIEHTPALMHA 10 CIEIOBOrO coAepikaHus. MeToJ Mo3BOJSIET OBICTPO
CHIDKATh KOHIICHTpALMIO Ma3yTa B 2—2,5 pasa, mpu OTHOCUTEIBHBIX Hepro3arpartax 2,2 KBty Ha 1 xr
3arpsi3HEHHOW MOYBHI ITpy KoHIeHTparuu Ma3yTta 100 r va 1 kr moussl. [IpogykTaMu pasnoxeHus mMa3yTa
ABIISIIOTCS JierkoneTyune yriaesogopoas, CO2, CO, H2 u kokc, He HaHOCSIIME Bpeda OKpYKaromen
cpere.

KiroueBble ¢JIOBAa: OYNCTKA TOYB OT PA3IMBOB HEe(PTH W YIIIEBOJOPOIOB, MHKPOBOIHOBOE
M3JIy4eHHE, SHEProd(PPEeKTUBHOCTD.

D. A. Kozhevnikov, K. A. Arapov, P. A. Gushin, V. A. Vinokurov
OIL-CONTAMINATED SOIL TREATMENT USING MICROWAVE RADIATION

The method of destruction of the soil organic contaminants with microwave irradiation has been
proposed. The method allows to lessen the fuel oil concentration in 2.5 times with the energy
consumption of 2.2 kW-h with the fuel oil concentration of 100 g per 1 kg of soil. The products of fuel oil
pyrolysis are light hydrocarbons, hydrogen, CO and CO2.

Key words: soil remediation, microwave irradiation, energy efficiency.

K. A. Apanos, 11. A. I'ywun, E. B. Heanoe, B. A. Bunokypoe

IIOJIYYEHUE VYJIbTPAJUCIIEPCHBIX IIOPOIIKOB COEJMHEHU HUKEJIS B
IIJDTABME CBEPXBBICOKOYACTOTHOI'O PA3PAJIA

Pa3pabotan HOBBII METOJ TMOJYYEHUS] HAHOYACTHI] HHUKENs B BOCCTAHOBUTEIHHON IUIa3Me
CBEPXBBICOKOYACTOTHOTO pa3psaa. KioueBoit 0coOEHHOCThIO METOA SBJISETCS PACIIBUICHNE BOJHBIX UIIH
HEBOJHBIX PACTBOPOB COJICH MPENNICCTBCHHHWKOB HEMOCPEACTBCHHO B IIa3MEHHBIA  (haked.
Hcnonszyemass B MeTOZA€ IUIa3Ma CBEPXBBICOKOYACTOTHOIO pa3psija MPOSBIAET BOCCTAaHOBUTEIbHBIC
CBOMCTBA BCIIEJICTBUE PA3JIOKEHMsI METaHa Ha BOJOPOJ U pa3iMuYHbIe YIJIEPOICOAEpIKaIIKe
MPOU3BOJHBIE. MeTo1 MO3BOMISIET BapbUPOBATh pa3MEp YaCTHUI MYTEM M3MEHEHHUS KOHIIEHTPALMH COJIH
MpeAIIeCTBEHHUKA B pacTBOPE.

HccnenoBan mpoiiece MoTy4eHHsi HAHOYACTHUIl U3 pacTBopoB KoHIeHTpaiueit ot 0,4 no 0,8M, npu
3TOM TOJIYYEHBI YaCTHIIBI HUKENSA pazmepamu ot 1,5 1o 2,5 M u ot 6 10 8 HM, COOTBETCTBEHHO.

KuroueBble c/10Ba: HaHOYACTUIBl HMKEINS, YJIbTPAAMCIEPCHBIA IOPOIIOK, PacTBOp COJIEH,
BOCCTAaHOBHUTENbHAS MJIa3Ma, CBEPXBBICOKOYACTOTHBIN pa3psia.

K.A. Arapov, P.A. Gushin, E.V. Ivanov, V.A. Vinokurov

NICKEL ULTRAFINE POWDERS PRODUCTION IN MICROWAVE ASSISTED PLASMA
TORCH

A new method for producing nickel nanoparticles in a reducing microwave plasma torch has been
developed. A key feature of the method is the sputtering of aqueous or non-aqueous solutions of precursor
salts directly into the plasma torch. Microwave plasma used in the method exhibits reducing properties
due to decomposition of methane into hydrogen and various carbon-containing derivatives. The method
allows varying the size of the particles by changing the precursor salt concentration in solution.

Precursor salt concentration used for nanoparticles production varied from 0.4 to 0.8 mol/l, with
obtained particle sizes from 1.5 to 2.5 nm and from 6 to 8 nm, respectively.

Key words: nickel nanoparticles, ultrafine powder, salt solution, reductive plasma, microwave
plasma torch.



