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CoBpeMeHHBbIE BBICOKOI()(PpeKTUBHBIE 1€3IMYJIbIaTOPbI

1JIs1 00€3BOKUBAHUS U 00€CcCOTUBAHUSA BOJOHEPTAHBIX IMYJIbCUH (0030p IATEHTOB)

Axmaou Copyw, @. M. Xymopsanckuii®, Conmanu bexnas*

PI'Y negpmu u 2aza um. M. M. I'voxuna,

2040 «BHUHU HI»,

E-mail: Ahmadi.s@gubkin.ru

Tloozomoska Heghmu x nepepabomke 8 NOCieOHUe 200bl CMAIKUBAEHCSL C PAOOM MPYOHOCHEl, 8 YACMHOCMU,

yeenuyeHuem 00U 80GIEKAEMbIX 8 NePepaboOmMKy MANCENbIX 6bICOKOBAZKUX IMYTbCUOHHBIX Hepmell,

MpedYIowUX NPUMEHEHUSI CReYUATbHBIX THEXHOIOSUYEeCKUX PeuleHUll 051 pa3pyueHist CMOUKUX 6000HeQMAHBIX
amynvcuti. OOHUM U3 peuieHUll IMoll CLONCHOU NPoOeMbl 86/15emcsl NPUMeHeHUe CReYUATbHbIX

peazenmog-0esamynbeamopos. B nacmosweii cmamve Ha ocHoge npogedenHo2o ananu3a MexHUYecKol Tumepamypol
U namenmos onpeoeseHbl OCHOGHbLE MUNbl 0edsMyIbeamopos. Ilokazano umo, cozoanue KOMROZUYUOHHBIX
0eIMYIbeAMOPO8 SGNAEMCI CAMBIM NePCNEKMUBHBIM NYmeM Pa3pabomKu @OeKmuHbIx 0eIMYIbeamopos.
Ipuseden ananuz namenmos KOMROZUYUOHHBIX 0eIMYTbeAmopo8 ROCIeOHe20 0eadyamunemus. PO

07151 ROO20MOBKU Hehmu HA NPOMBLCIAX U obecconudanus u obezsodcusanus na oaroxax IJ10Y HII3.

KiroueBbie €/10Ba: TOBEPXHOCTHO-aKTUBHBIC BEIIECTRBA, HEPTEPACTBOPUMBIC JACIMYIIBraTOPhI, BOJOPACTBOPUMBIC

ACOMYJIbIaTOpPbl, KOMIIO3UITHOHHBIC ACOMYJIBIaTOPHI, IIATCHTHI PCD, TAXKCIJIBIC BBICOKOBA3KUC HG(I)TI/I.

Modern High-Efficient Demulsifiers for Dehydration and Desalting

of Oil-Water Emulsions (Review of Patents)

Ahmadi Soroush?, F. M. Khoutorianski?, Soltani Behnaz*

!Gubkin Russian State University of Oil and Gas,

2JSC VNII NP

In recent years, preparation of oil to processing faces a number of challenges, in particular, increasing the proportion
of heavy high-viscosity oil emulsions involved in processing, which require the use of special solutions for breaking
persistent water-oil emulsions. One solution to this complex problem is the application of special
reagents-demulsifiers. In the present article based on the conducted analysis of technical literature and patents the
main types of emulsion breakers were determined. It was shown that the creation of compositional demulsifiers is the
most promising way to develop effective demulsifiers. The patents of compositional demulsifiers registered in last
twenty years in the Russian Federation have been analyzed. The main subject of them is preparation of oil on fields
and also desalination and dehydration on the electrical desalting units (ELOU) on refinery.

Key words: surface active agents, oil soluble demulsifiers, water soluble demulsifiers, compositional demulsifiers, RF

patents, heavy high-viscosity oils.

HoBble moaxoasl K nepepadoTke He(PTAHBIX OCTATKOB
b. II. Tymansan, A. E. boeoanos
PI'Y ne¢hbmu u eaza um. U. M. I'yoxuna,

E-mail: bortum@mail.ru



Cmamus nocesujena 603MOANCHOCMU 8081e4eHUs HeQMAHBIX OCIAMKO8 U HEKOHOUYUOHHBIX He(hmenpoOyKmos

6 nepepabomKy ¢ NOAYYeHUeM KPOBEIbHBIX, SUOPOUONAYUOHHBIX MAMEPUATIO8 U BANCYUWUX 05T OOPOAICHOO
cmpoumensemea. Ilokazana 603MoACHOCb NOTYYEHUS MEEPOBIX, BbICOKOCHPYKMYPUPOSAHHBIX EUIeCE

U3 Hcuoko2o cuipwvs. Iposeden mepmoausz mazyma Mockosckozo HII3 ¢ 0obaskou Ha ocHoge diemenmuoll cepul.

s npodykmog peaxyuu 6v110 nposedeHo usmeperue gsaskocmu. 1o usmepernviM 3HaueHusM Obliy NOCMPOeHb
peoaoeuteckue Kpusvie. [100meepicOeHo, Umo MOACHO pe2yIuposams 63K0CHb RPOOYKMA Nymem UsMeHeHUs:
KOHYenmpayuu 000aéxku u memnepamypsi peaxyuu. Illomumo amozo, 6v110 onpedeneHo codepicanue pa3iuyHbIx
@paxyuti acparomenos (A1 u A2) 6 npodykmax mepmoausza. Pesynomamol sxcnepumenma nokaswléaiom,

umo ygenudenue KoHyenmpayuu 006asKu NPUBOOUM K 603paACmanui0 cooepicanus acgharbmenos Al,

Oosee 8bICOKOMONEKYISAPHBIX KOMNOHEHMO8, No cpasHenuio ¢ acpanvmenamu A2. Hccredosanvl maraxomempuieckue
ceolicmea npooykmos mepmoausa, npuecomosiennvix npu 240 0C ¢ konyenmpayueii cepocooepacaujeti doobasxu 6, 10,
13, 15%. [loxaszano, umo nosviuteHue coOeprIcaniis 000aA8KYU NPUBOOUN K YEeTULEHUIO MEMNePAmYpPbl PA3MASYEHUs U
VMEHbUIeHUIO ReHempPayuy U OYKMUIbHOCIU, YO 2080PUNL 0 HOBLIUEHUU MEEPOOCHIU U CHUIICEHUL JIACMUYHOCTU
npooykmos mepmoausa. Pezynomamul axcnepumenma s61510mcest UCX0OHbIMU OAHHBIMU 0151 NOOOOPA ONMUMATLHBIX
VCOBULL MEPMONUZA HEBMAHO20 OCMAMOYHO20 ChIPbsL C NOJYUEHUEM RPOOYKNIOE C MpPedyeMbiMU CEOUCMEAMU.
KiioueBble c10Ba: HEPTSIHBIE OCTaTKH, HEPTIHBIE IIJIAMBI, BSDKYIIIME MaTePHAIIbI, THIPOU3OIIAIMOHHBIC MATEPUAIHI,
3arymieHue, TepMOIIN3, SIEMEHTHAS cepa, PEOJIOTHUECKUE KPUBbIE, TEMIIEPATypa pa3MsrdeHusl, eHEeTPaIHs,

AYKTUIIBHOCTD.

New Approach of Oil Residues Processing

B. P. Tumanyan, A. E. Bogdanov

Gubkin Russian State University of Oil and Gas

The article is devoted to involvement of petroleum residues and off-spec products into refining with obtaining

of roofing, waterproofing materials and binders for road construction. A possibility of obtaining of solid,
high-structure substances from the liquid feedstock was shown. The thermolysis of the masut from Moscow refinery
with the additive based on cell sulfur was carried out. The measurement of viscosity for the products of reaction was
implemented. The rheological curves were constructed by the measured values of viscosity. It is proved that it’s
possible to control the viscosity of the product by means of changing of additive content and temperature of the
reaction. Also the content of different fractions of asphaltenes (A1 and A2) in the products of thermolysis was
determined. The results of the experiment indicate that increase of additive concentration leads to increase of content
of asphaltenes A1 — more high-molecular components, in comparison with asphaltenes A2. The following properties:
softening point, penetration, ductility — of the products obtained at 240 degrees with concentration of
sulfur-containing additive: 6, 10, 13, 15 percent were investigated. It was shown that increase of additive content
results in rise of softening point and decrease of penetration and ductility which indicates the hardness increase and
reduction of elasticity of obtained products. The results of the experiment are the original data for selection of optimal
conditions of thermolysis of petroleum residual feedstock with obtaining of products with required properties.

Key words: petroleum residues, oil slimes, binders, waterproofing materials, densification, thermolysis,

cell sulfur, rheological curves, softening point, penetration, ductility.



K Bompocy 3TajIOHHPOBAaHUSA CHJIOBBIX XapaKTEePUCTHK

B. M. FOposuyxkuii, E. U. 3ops

PI'Y ne¢hbmu u eaza umenu U. M. I'yoxuna,

E-mail: zorya.ru@gmail.com

IIpeonooicen mexanusm 5manoHUPOBAHUs CULOBLIX XAPAKMEPUCMUK, OCHOBAHHBIL HA UCNONb308AHUU
CUTIOBOU XaPAKMePUCMUKU — BECOMOCTU, ABNAIOUEILCS XAPAKMEPUCHUKOL MEXAHUYECKO20 COCIOAHUSA MeJl
U onpeoenaemol 6ecom eOUHUYbL MACCHbl Melad UNU CUNOU, NPUTOAHCEHHOU K eOUHUYEe MACCb

¢ 0OpamuvLM HanpasieHuem.

KiaroueBble cj1oBa: T'paBUMETpPUsA, 3TaJIOH, BECOMOCTb, CHUJIA TAXKCCTHU.

On the Issue of Calibration Force Characteristics

V. M. Jurovitsky, E. I. Zorya

Gubkin Russian State University of Oil and Gas

The mechanism of the power characteristics calibration, based on the use of force characteristics — weight,
which is characteristic of the mechanical state of the bodies determined by the weight and the unit weight
or force applied to the unit mass from the opposite direction.

Key words: gravimetry, model, weightlessness, gravity.

CuHTe3 02a30BOr0 KOMIIOHEHTA AaBUA0CH3UHA U3 CUHTE3-ra3a, NoJy4eHHOro u3 0MomMacchl

M. A. Epwoé*, B. M. 3aiiuenxo®, B. B. Kauanoe®, H. A. Knumoe',

B. A. ﬂaepeﬂoez, u u ﬂuu;unepz, O. B. Manosd? A. JI. T apa0063

'0A0 «BHUH HI»,

206wedunennviii uncmumym vicokux memnepamyp PAH,

SUncmumym opeanuueckoti xumuu um. H. J. 3enuncrkozo PAH,

E-mail: atarasov@ioc.ac.ru

Ilposeden 0syxcmaouiinvlil cunmes 6A308020 KOMNOHEHMA ABUAOEH3URA U3 CUHME3-2A3d, NOLYYEHHO20
easuguxayuell buomaccyl. Ycmanoeieno, umo npu 08yXCioUHOU 3a2py3Ke MEMAHOIbHO20 Kamaiu3amopa

u y-Al203 na 6eonom cunmes-eaze MoHCHO 0OCMAMOUHO IPPEKMUBHO NOTYUAMb OUMEMUNOBYIIL DPUP U MEMAHOI.
Obwas xousepcus CO 3a npoxo0 npu UCnOIb308AHUU CUHME3-2A3d C HeONA2ONPUSIMHBIM 0151 CUHIME3d OKCULEHANO8
coomnowenuu H2/CO = 0,96 cocmasuna 38,2%, npu smom koneepcuss CO 6 CHsOH cocmasuna 15,3%,

a kousepcusa CO ¢ JJIMO — 20.9%. [lokasano, umo 6 xo0e oanvHeiue20 npeepaujeHusi OKCULEHamos NoayyeH
8bICOKULL 8bIX00 6A308020 KOMNOHEHMA & pacueme HA nponyujennsvle okcucenamol (44.6%), npu smom maxoice
Hab00aemcs 8blCOKAsL CELEKMUBHOCHb NO HCUOKUM Y2e8000P00aM, KOMOPbLIL 8 OdlbHeliuem Hamu 6yoem
UCNOIL308AMbCSL KaK O6a306blll KoMnonenm aguabensuna. Paspabomana onmumanvhas peyenmypa

asuayuonnoco benzuna b-92 na ocrnose 6az06020 komnonenma aguabensuna. Iloxazano, umo noxyeHuwill
OnvIMHBLU 00pa3zey asuabeH3URa no Kavecmasy He ycmynaem oeusuny mapku b-92.

KumroueBble ciioBa: brmomMacca, mApOJIA3, CHHTE3-Ta3, METaHOJI, IICOJIUT, aBUAOCH3H.



Synthesis of the Base Component of Aviation Fuel from Synthesis Gas Obtained from Biomass

M. A. Ershov?, V. M. Zaychenko?, V. V. Kachalov?, N. A. Klimov?,

V. A. Lavrenov}, I. 1. Lischiner!, O. V. Maloval, A. L. Tarasov?

1JSC VNII NP,

2Joint Institute for High Temperatures of the Russian Academy of Sciences,

3N. D. Zelinsky Institute of Organic Chemistry of the Russian Academy of Sciences

We conducted a two-step synthesis of basic component of aviation gasoline from synthesis gas obtained by
gasification of biomass. It is found out that a two-layer loading of methanol catalyst and y-Al2Os on the poor
synthesis gas can be quite effective for getting dimethyl ether and methanol. The total conversion of CO per pass when
using the gas with unfavorable for the oxygenates synthesis ratio of H2/C0O=0,96 amounted to 38.2%, while the
conversion of CO into CH3OH was 15.3%, and the conversion of CO into dimethyl ether was 20.9%. It is shown that
in the course of further conversion of oxygenates, high output of the base component in proportion to the missing
oxygenates (44.6%) was obtained, while there is also a high selectivity of liquid hydrocarbons that in the future will
be used as a base component of aviation gasoline.

Key words: biomass, pyrolysis, synthesis gas, methanol, zeolite, aviation fuel.

Hedrsinoii nponurounbliii MaTtepuaja HIIM B penieHuH 3K0J0rHYeCKOH 3aIIUTHI OKPY KaKOIIel
cpeasl

JI. B. Jlonmamos, A. @. Axmemos, A. B. Jloimamos, A. B. @asvinosa

Yumckuii 2ocyoapcmeennulii Heghmsnol mexHu1weCKull yHugepcumenn,

E-mail: fazylova.1993@bk.ru

B cmamve npeocmasnenvl pezyrvmamul ucciedoganuii no papabomie Hehmsano2o nponumoynozo mamepuana HIIM
0714 3auumol Opegecunvl om ouopaspywenus. Hosvie nponumounvie mamepuanvl mozym 6vims peKoMeHOOBAHbL
07151 ONBIMHO20 NPUMEHEHUS HA WNALONPONUMOYHbIX 3600aX 6 Kauecmae pasdagumeneil KAMEeHHOY20IbHO20 U
cnanyegozo macen. Ilpumenenue Ho6020 Hepmanoz2o nponumounoco mamepuana HIIM ons koncepsuposanus
Opegecutivl NO3GONUM ZHAYUMENLHO YAYUULIUND IKOAOSUYECKYIO U CAHUMAPHO-CUSUCHUYECKYIO CUTYAYUIO HA
WNAIONPONUMOYHBIX 3a600aX U NPULE2AIOWUX K HUM MePPUMOPUSIX.

KuiioueBble cj10Ba: aHTHCENTHK, MPOIUTOYHBINA MaTepHall, KHHeMaTndecKas BI3KOCTh, TEMIIEpATypa BCIIBIIIIKH,

IIJIOTHOCTB.

Oil Impregnation Material for Ecological Environment Protection

L. V. Dolmatov, A. F. Akhmetov, A. V. Dolmatov, A. V. Fazylova

Ufa State Petroleum Technological University

The article presents the results of researches on the development of the oil impregnating material NPM
to protect wood from biodegradation. New impregnating materials such as NPM-1 can be recommended
for experimental use in sleeper impregnation plants as diluents coal and shale oils. Application of new oil
impregnating material “NPM” for wood preservation will significantly improve the environmental

and sanitary situation in the sleeper impregnation plants and adjacent territories.

Key words: antiseptic, impregnating material, kinematic viscosity, flash point and density.



TexHUYECKOE JUATHOCTHPOBAHNE MOJUITHICHOBBIX ra30NPOBO/IOB.

IIpo6JiemMbl U MyTH UX pelIeHUs!

A. B. I'envman, U. A. lnapa, A. A. Cepeeeg

MD OO0 «I'asnpom npoexmupoganuey,

E-mail: a.helman@promgaz.gazprom.ru

Cpox axcnayamayuy 0moenbHblx NOIUIMUTEHOBHIX 2A30NPOBOV0E cemell 2a30pacnpedesieHus

6 Poccuiickoti @edepayuu yoce docmueaem 50 aem, ymo coomeemcmeayem cpoxy, YCmano8ieHHOMY HOPMAMUGHIMU
dokymenmamu. Tlpu smom memoouxa ux mexHuuecko20 OUASHOCMUPOBAHUsS 00 HACOSAWE20 BpeMeHU He
paspabomana. B cmamve na ocnoge uccredoganuii 06pazy0e mpyo ¢ paziuyHbIMU CPOKAMU IKCHIYAMAYULU, USHAMBIX
U3 0elcmayrouux NOAUIMUIEHOBLIX 2A30NPOBO008, NOOMEEPIHCOAEMC YCMAHO08IeHHbI 5 (-1emHul cpox
IKCHIAYAmayuu, npeoaazaromes peKOMeHOayuu no OnpedesieHuI0 CPoKa ux cayicovl, a maxice 0aromcs

Hanpasnenust OAIbHeuux pabom, blNOIHEHUE KOMOPLIX CMOICEM NPUBECIU K CO30AHUI0 MEMOOUKU

MEXHULECK020 OUACHOCMUPOBAHUSL NOTUIMULEHOBBIX 2A30NPOBOV0S.

KiroueBble cj10Ba: ceTH ra3opacipeie’eHus, oI TUICHOBBIN T'a30IPOBO/I,

TEXHUYCCKOC TUAarHOCTUPOBAHUE, CPOK SKCILTyaTaluu.

Technical Diagnosing of Polyethylene Gas Pipelines

A. V. Gelman, I. A. Shpara, A. A. Sergeev

LLC “Gazprom-Proektirovanie”

Term of operation the in gas distribution networks in the Russian Federation it has already reached 50 years.
This period corresponds to the date set by the regulatory documents. Wherein the technique

of technical diagnosis of polyethylene pipeline has not yet been developed. The article describes the areas of work,
for the creation of methods of technical diagnosing of polyethylene gas pipelines..

Key words: gas distribution network, Polyethylene gas pipelines, technical diagnosing, operation life.

MeToauka ynpaBjeHUusl PUCKAMM Ha 00bEKTAX YJHEPreTHYECKOT0 KOMILIEKCA

H. B. Bvicoyxas, T. A. Hosocenvyesa, 3. X. HAeybos

Yxmunckuii 2ocyoapcmeennulil mexuuyeckuli ynugepcumen,

E-mail: nvisotskaia@mail.ru

Ipeonooicena memooduka onpedenenusi pPUcKO8 npu CMpouUmenbCmeae U PeKOHCMpPYKYuu 00beKmos
mpyboOnpooOHO20 MPAHCNOPMA IHEPLEMULECKO20 KOMNIEKCA HA NpuMepe Hepme2azonposooos.

Ha ocnoge uoenmugpurayuu u pansicupoanust ONACHLIX U 6PEOHbIX NPOU3BOOCHEEHHBIX PAKMOPOE
onpedenier KOIUYeCmBeH bl Kpumepuil pucka no euoam pabom, 6 COOMeemcmaul ¢ KOmopvlm onpeoesien
KOdGhpuyuenm cmpaxosanusi pucka 0Jis paboOmHUKO8, OCYWECMBIISTIOUUX CMPOUMenbHO-MOHMANCHbLE PabOmbl
Ha 00BeKmMax dIHEP2eMuUecKo20 KOMIIEKCd.

KiroueBble c10Ba: TpyOOIPOBOIHBIN TPAHCTIOPT HE()TH U Ta3a, OMACHBIC U BPEIHBIC

MIPOM3BOCTBEHHBIE (DaKTOPHI, YIPaBICHUE OXPAHOH Tpy/a, OIIEHKa PHCKOB, CTPaXxOBaHUE.



Risk Management at the Facilities of the Energy Complex

N. V. Vysotskaya, T. A. Novoseltseva, Z. Kh. Yagubov

Ukhta State Technical University

The technique of determination of risks during construction and reconstruction of pipelines in the energy complex
example of main oil pipelines. Based on the identification and ranking of dangerous and harmful production factors
defined quantitative risk for the kinds of work, in accordance with which defined the coefficient of risk insurance for
workers carrying out construction work at the sites of energy complex.

Key words: pipeline transportation of oil and gas, dangerous and harmful factors, occupational safety management,

assessment of risks, insurance.

Opranu3zanusi ¥ NpoBeAeHNe TEXHUYECKOr0 IMATHOCTHPOBAHUSA MOPCKHUX ra30MpoBoOI0B

J. A. Konnaxog*, A. E. Pemusog*, C. B. [leiinexo?

Y000 «I'asnpom BHUHUT A3y,

2PI'Y negpmu u 2aza um. M. M. I'voxuna

E-mail: A_Remizov@vniigaz.gazprom.ru

B cmamve nposeden ananuz 0CHOBHbIX CYWECMBYIOWUX 8UO08 U MEMOO08 MEXHUYECKO20 OUACHOCMUPOBAHUS]
MOPCKUX mpyOonpo8ooos, a maxdice KOMIIEKCA OPSAHUIAYUOHHBIX MEPONPUAMULL, NPeOUeCmEYIOWUX pabomam
no mexunuueckomy ouaznocmuposanuro. Cpopmyauposansl 6b1600bl, HANPAGIEHHbIE HA NOBbIUIEHUE
ahexmusHocmu OUAZHOCMUPOBAHUSL MOPCKUX MPYOONPOBOI08.

KioueBble c10Ba: IOJBOAHBIN Ia30IPOBOA, AUATHOCTHKA MOPCKUX T'a30TIPOBO/IOB,

ITOBBIIICHUEC 3(1)(1)€KTI/IBHOCTI/I JAUArHOCTHPOBAHUSA, TCXHUYCCKOC TUATHOCTUPOBAHUC.

Organization and Technical Diagnostics Offshore Pipelines

D. A. KolpakoVv?, A. E. Remizov?, S. V. Deineko?

!LLC Gazprom VNIIGAZ, 2Gubkin Russian State University of Oil and Gas

In the article the analysis of the main existing types and methods of technical diagnostics of subsea pipelines,

and complex organizational actions prior to technical diagnostics. There was conclusions to increase the efficiency
of diagnostics of underwater pipelines.

Key words: underwater pipeline, diagnosing of offshore pipelines,

improving the efficiency of diagnosing, technical diagnosing.
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