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I'EOOPU3UKA

Bo3moxxHOCTH 00padOTKH M MHTEPNPETANMH CeHCMUYECKHUX JAHHBIX HA OCHOBE
HU3y4YeHHS] BTOPBIX TapMOHMK B TOPHO-T€0JOTHYECKMX YCJIOBUSIX METAHOYIO0JIbHBIX
Mectopo:xaennii Kyzoacca

A.I'. AGapbanens, JI.A. Cuzukos

Mocxkosckuii pumuan OOO «["a3nmpom TpPOSKTUPOBAHKEY

TpaauIIMOHHO NpU MOATOTOBKE K pa3pabOTKe MECTOPOXKIACHHM YTIeBOIOPOAHOIO
CBIPbs I U3Y4YECHMS CTPOCHHUS T€0JIOTHYECKOT0 pa3pe3a UCIOJIb3YKTCS CEHCMOPa3BEIOYHbIE
pabotel 2D MOI'T. MOHOTOHHBIN TEPPUTEHHBIA pa3pe3, BMEIIAIOIUN YroibHbIE TIACThI
MOIITHOCTBIO TIEPBbIE METPbI, XapaKTEPHBIN IS METAaHOYTOJIBLHBIX MecTopoxaeHuil Kysbacca,
U He3HAuuTeNbHas TiOyOWMHA 3ajeraHus IeneBbiXx ropu3oHToB (o0 1000 M) TpebyroT
OIpe/IeJIEHHBIX TEXHOJIOTUN MPOBENIEHUS CEHCMOpa3BEIOUHbIX paboT U METOJ0B 00pabOTKU
MOJIy4E€HHBIX MaTepuanoB. B paMkax 3Toi paboTbl OyAyT NPeAioKeHbl TEXHOJIOTUN U3yUYEHUS
BEpPXHEW YacTH pa3pe3a UMITYJIbCHBIMHU, BUOPALIMOHHBIMU UCTOUHUKAMU YIIPYTUX KosieOaHUI
U METOJUKH OOpabOTKM C HCIOJIb30BAHMEM BBICIIMX TapMOHHUK YacTOTHOTO CIIEKTpa
HEJIMHEHHBIX BOJIHOBBIX I10JIEH, HAIIPABJICHHBIC HA IOBBILICHUE PAa3PEIIEHHOCTH BPEMEHHOIO
paspesa ais BbiOopa u 000CHOBaHUsI 00BEKTOB pa3padOTKH METaHa YTOJbHBIX IJIACTOB.

Kirouessie cnoa: Ky30acc, METaHOYTOJIbHbIE MECTOPOXKIEHUS,
BBICOKOpa3pelaroias ceiicMopasBeika, HellMHeliHas BUOpaIllMOHHas ceiicMopa3Beka,
BTOPBIE TAPMOHHKHU.

Possibilities of processing and interpretation of seismic data based on the study of
second harmonics in mining-geological conditions of methoanogenic deposits of kuzbass

E.G. Abarbanel, D.A. Sizikov

Moscow Branch of «Gazprom project»

Traditionally, 2D seismic surveys are used to study the structure of the geological
section in preparation for the development of hydrocarbon deposits. A monotonous
terrigenous section containing coal seams with a thickness of a few meters typical of Kuzbass
methane deposits and a small depth of the target horizons (up to 1000 m) require certain
seismic exploration technologies and methods for processing the obtained materials. As part
of this work, technologies will be proposed for studying the upper part of the section using
pulsed, vibrational sources of elastic vibrations, and processing methods using higher
harmonics of the frequency spectrum of nonlinear wave fields aimed at increasing the
resolution of the time section for selecting and substantiating objects for exploration of
coalbed methane.

Keywords: coalbed methane fields, high resolution seismic, nonlinear vibrational
seismic, second harmonics.

NHXEHEPHAS 'EOJIOI'UA
AKTYyaJIbHOCTh Te0TeXHHMYeCKOr0 MOHHUTOPMHIA TOpPOAOB H  O00bEKTOB

HedTerazoBoii orpacan B ApkTHueckoii 30He Poccuiickoit @exepanuu
A M. Cunmnkuii, A.H. Tpomanckuiil



AY SHAO YmpaBieHne rocy1apcTBeHHOI SKCIIEPTH3bI MPOESKTHOH JOKYMEHTAIN

ApKTHUECKUE DPAWOHBI OTIMYAIOTCS KpaliHeW 4YyBCTBUTENBHOCTHIO JAHAAPTOB K
HapyIIEHUsIM, OOJBIIOW CKOPOCTHIO Pa3BUTHS KPUOTCHHBIX T'EOJOTHUECKUX MPOIIECCOB,
KpaliHe MEUICHHBIM BOCCTAaHOBJICHMEM HApyLIEHHOW IPHUPOIHON cpenbl. CeromHs HyKHBI
3HAYUTENIbHbIC BIOKCHHUS B KPYITHOMACIITAOHBIE HKOJOTHYECKUE HCCICIOBAHUSA, U3yUCHHE
KPUOJINTO30HBI M €€ IOBENCHUsA B YCIOBHMAX MEHsAIIErocs knumara. [Ipaktudecku Bce
npeanpusaTis He(TerasoBol OTpacid W B MEHBIIEH CTENEHH AapKTUYECKHe Topoja,
3aMHTEpecOBaHHbIE B 0€30IaCHOM 3KCIUIyaTallud CBOEH HPOMBIIIJIEHHON M IpakAaHCKOM
UHPPACTPYKTYPHI, IOCTPOCHHOH B YCIOBUAX PACIIPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX TPYHTOB
(MMI'), opraHu3yloT Ha MecTax CIELUUAIN3UPOBAaHHBIE CIYXKObl MO €€ Ie0TEXHUYECKOMY
MOHUTOpHUHTY. IIpu 3TOM BCsl MH(MOpPMAIHS 3a4acTyrO SBISETCS 3aKPBITOM U HE TOIJICKUT
pacrpocTpaHeHHo. Be€ 3To He criocoOcTByeT 0OMeHy JaHHBIMU Mexay kKommaHusmu TOK,
NPUKIAJAHBIMM  AKaJEeMHUYECKMMHM  MHCTUTyTaMM W OpraHaMd  HCIIOJIHUTEJIbHOMN
rOCyJapCTBEHHON BiacTH B pernoHax. CrocOOHO JM CHPaBUTBHCS € 3TOHM 3agadell HOBOE
3aKOHOJATEIbCTBO B OOJIACTH OXpaHbl BEUHOM Mep3noTel? Bompoc ocraércs s Hac
OTKpBITBIM. B cTatbe paccmMaTpuBaeTCs aKTyalbHOCTb CO3JaHUS OTHEIOB MEP3JI0THOIO
Haa3opa B Apkrudeckoi 3o0He Poccuiickoit ®enepanuu, a TakKe BaXKHOCTb TNPUHATHS
pEruoHaNbHbIX U (hefiepalIbHBIX 3aKOHOB, PETJIAMEHTUPYIOLIUX X035 HCTBEHHYIO JeSTEIbHOCTh
Ha TEppUTOpHsX, [AE pa3BUTa BedyHas Mep3nora. Haspema ocrpas HeoOXOAMMOCTb B
00bEIMHEHNH U aHAJIU3€ F€OKPHOIOTMYECKUX HAOII0AeHUH, B IPOBEIEHUH T'€OTEXHUYECKOTO
MOHHUTOPUHIAa Ha MPOTSHKEHUU BCETrO JKU3HEHHOTO IMKJIA apKTUYECKOW TIpa)KIaHCKOM U
IPOMBIIUICHHON uHOpacTpykTypsl. Ha denepaibHoM ypoBHE BceM 3aMHTEPECOBAHHBIM
pernoHaM HEOOXOAMMO OOBETUHHUTH YCHIIMS W IMPOABUTaTh 3aKOHOIMPOEKT «OO0 oxpaHe H
palMOHAJIbHOM HCIOJIb30BAaHUM BEYHOM MEP3JIOTHI». BaKHBIM pPE3yJbTaTOM IPUHATUSA
JTAHHOT'O 3aKOHA JOJDKHO CTaThb TpeOOBaHWE, KOTJa NpU OCYIIECTBIECHUU XO3SICTBEHHOMU
JEATEIIbHOCTH ~ OTBETCTBEHHBIN  HCIIOJIHUTENBHBIA ~ OpPraH  TOCYJapCTBEHHOM  BJIACTH
apKTUYECKOI'0 peruoHa (0TAeN MEP3JIOTHOIO Ha/130pa) MOKET MHUIIMMPOBATh OTPAaHUYEHHUS Ha
BUJIBI paOOT, OKA3bIBAIOIIME ONIACHOE BO3/IEHCTBUE HA COCTOSHUE KPUOIUTO30HBI.

KiroueBble ciioBa: reoTeXHUYECKMM MOHUTOPUHI, BEYHAs MEP3JI0Ta, apKTHYECKHE
PETHOHBI, 3aKOHOTBOPYECTBO.

The relevance of continuous geotechnical monitoring of cities and oil and gas
industry facilities in the Arctic zone of the Russian Federation

A. 1. Sinitskiy, A. N. Gromadskiy*

AD YNAO «Department of state expertise of project documentation»?

The article discusses the relevance of creating permafrost supervision departments in
the Arctic zone of the Russian Federation, as well as the importance of adopting regional and
federal laws regulating economic activity in areas where permafrost is developed. There is an
urgent need to combine and analyze geocryological observations, to conduct geotechnical
monitoring throughout the entire life cycle of the Arctic civil and industrial infrastructure. The
Arctic regions are characterized by extreme landscape sensitivity to disturbances, a high rate of
development of cryogenic geological processes, and extremely slow restoration of the disturbed
natural environment. Today, significant investments in large-scale environmental studies and
in the study of the permafrost zone and its behavior in a changing climate are needed. A lot of
enterprises of the fuel and energy complex (FEC), interested in the safe operation of the
industrial infrastructure built in the conditions of permafrost, organize on-site specialized
services for its geotechnical monitoring. At the same time, all information is closed and not
subject to distribution. All this does not facilitate the exchange of data between FEC companies,
applied academic institutes and executive state authorities in the regions. Is new legislation in
the field of permafrost protection able to cope with this task? The question remains open for us.



The article discusses the relevance of creating permafrost supervision departments in the Arctic
zone of the Russian Federation, as well as the importance of adopting regional and federal laws
regulating economic activity in areas where permafrost is developed. There is an urgent need
to combine and analyze geocryological observations, to conduct geotechnical monitoring
throughout the entire life cycle of the Arctic civil and industrial infrastructure. At the federal
level, all interested regions need to join forces and promote the bill “About the protection and
rational use of permafrost”. An important result of the adoption of this law should be the
requirement that, when carrying out economic activities, the responsible executive state
authority of the Arctic region (permafrost supervision department) can initiate restrictions on
the types of work that have a dangerous effect on the state of permafrost zones.
Keywords: geotechnical monitoring, permafrost, Arctic regions, lawmakin.

I[TEPEPABOTKA HEO®TU U T'A3A

IHosnyyenne apoMaTHYEeCKUX KMCJIOT )KUAKO(GA3HBIM OKHCICHHEM YIJIeBOI0POA0B

T.B. Byxapkuna®, C.B. Bepxuunnckas®, A.I'. ®emomkunal, 10.A. Benoycos?, 10.A.
Bopucos?

Poccuiickuii XUMHKO-TeXHOIOru4eckuii yaupepcuter umenn .M. Menneneesal,

NucTuTyT 35memenToopranndeckux coeauuenuit uM. A.H. HecmesinoBa Poccuiickoi
aKajieMUH HayK-

PaccMoTpeHo mpomblilIeHHOE MPOU3BOACTBO TEPEPTAIEBOM KUCIOTHI U3 M-KCUIOJa,
MOJIy4aeMOro TMpH oO0JaropakuBaHud HEPTH WM T[IyOOKOH mepepadoTKe MOMYTHOTO
HedTsiHOTO ra3a. M3ydeH mpouecc )UAKO(Aa3HOTO OKUCICHHS M-KCUIIONA B CPeJle HCXOTHBIX
BELIECTB KHCIIOPOJIOM BO3[yXa, Karajauupyemselii cteapatom kobanbTa (II). Paccumrtan
MaTepuaabHbld OanaHc nporecca. [IpoBeaeHsl uccneao0BaHus ¢ BaApbUPOBAaHUEM HAaYaJlbHOTO
KOJMYECTBAa KaTalu3aropa, C J00aBKaMM KOHEYHOTO TMpOAYKTa. BbIsSBIECHBI HOBBIE
3aKOHOMEPHOCTH IPOTEKAaHUs Ipolecca OKUcieHusd. Pa3zpaboTaHa KuHETHYecKass MOJEIb
KUAKO(PA3ZHOTO OKUCICHMS IM-KCHUIIOJNA, aJIeKBAaTHO OIKCHIBAIOIIAs TMOBEJACHHUE YYACTHUKOB
npotrecca.

KnroueBble cnoBa: >kuIKOo(pa3sHOE OKHCIIEHHE, I-KCUJIOJN, TepedraneBas KUCIOTa,
KMHETUYECKOE MOJIETTUPOBaHUE.

Production of aromatic acids by liquid-phase oxidation of hydrocarbons

T.V. Bukharkinal, S.V. Verzhichinskaya!, A.G. Fedyushkina®, Yu.A. Belousov?, Yu.A.
Borisov?

D. Mendeleev University of Chemical Technology of Russia!, A.N. Nesmeyanov
Institute of Organoelement Compounds of Russian Academy of Sciences?

The industrial production of terephthalic acid from p-xylene obtained by refining oil or
deep processing of associated petroleum gas is considered. The process of liquid-phase
oxidation of p-xylene catalyzed by cobalt (I1) stearate in the environment of the starting
substances with atmospheric oxygenis studied. The material balance of the process is
calculated. Research work with variablethe initial amount of catalystand the final product
additive is carried out. The new regularities of liquid-phase oxidationis identified. A kinetic
model of the liquid-phase oxidation of p-xylene which adequately describes the behavior of
process participants is developed.

Keywords: liquid-phase oxidation, p-xylene, terephthalic acid, kinetic modeling

JHeprocOeperaue TEXHOJIOTHM PEKTH(PUKALUM JIETKHMX YIJIEBOAOPOJOB Ha
OCHOBE HCIO0JIb30BAHUS KOMILIEKCOB CO CBSI3AHHBIMH NNOTOKAMHM



A.B. Tumomenko, E.A. Anoxuna, C.O. Kouwapsu, .I. PymakoB MHWPDA -
Poccuiickuil TEXHOJIOTUYECKUA YHUBEPCUTET

[IpencraBnen  0030p  COBPEMEHHOIO  COCTOSIHUS ~ TEXHOJOTHUI
peKTU(UKALIMA OCHOBAHHBIX HAa MPUMEHEHUH KOMILUIEKCOB C TOJHOCTBIO U
YaCTUYHO CBA3aHHBIMU MOTOKaMH. [IpuBeneHsl JTAHHBIE o
HHEProd3(PPeKTUBHOCTU KOMIIIEKCOB.

KiroueBble c0Ba: peKTU(UKALMS, KOMIUIEKChI, SHEPTOCcOEpeKEHNE

Energy-saving distillation flowsheets with internal heat integration for
light hydrocarbons separation

A.V. Timoshenko, E.A. Anokhina, S.0. Kocharyan, D.G. Rudakov

MIREA — Russian Technological University

A review of modern separation technologies based on the use of distillation
sequences with fully and partially thermally coupled distillation columns is
presented. The energy efficiency data of the complexes for light hydrocarbons
separation are considered.

Key words: distillation, complexes, energy saving

CoBpeMeHHbIE MOAXObI K MOJYYECHHUIO BOJOPOAA M3 YIJIEBOAOPOIHOTO
CBIPbA

U.A. Makapsn®, U.B. Cenos'?, A.B. Hukurtun'? B.C. Apytionos?3

HNHctuTyT npobiiem xumudeckon pusznku Poccuiickoit akagemMuun HayKl,

denepanabHBIN UCCIENOBATENBCKUM LIEHTp XuMUuyeckor gusuku um. H.H.
CemenoBa Poccuiickoil akagemuu Hayk?, MOCKOBCKMI TIOCYIapCTBEHHEI
yausepcuteT uM. M.B. JlomonocoBa®

B 0030pe paccMaTpuBaroTCsi MPOMBIIUICHHBIE TEXHOJIOTHU MOJy4YEHUS
BOJIOPOJia B MPOIIECCAX MAPOBOM, OKUCIUTEIBHON U YIJIEKUCIOTHON KOHBEPCUU
MpUPOJHOTO  raza/MeraHa B  cuUHTe3-Ta3. [IpuBomsATcs  JaHHBIE O
pa3pabaTbiBa€MbIX aJlbTEPHATUBHBIX CHOCO0AX KOHBEPCHUM YTJIEBOJIOPOIHBIX
ra3oB B CHHTE3-Ta3 U BOCTPEOOBAHHBIM Ha PBIHKE BOAOPO, AHAIU3UPYIOTCS
MPUHIMIIHAIBHO HOBBIEC TEPCIEKTUBHBIE HAMPABICHUS WCCIEIOBAHUM B 3TOU
o0JacTu.

KinroueBsie cioBa: BOIOPOA, CUHTE3-Ta3, MPOLIECC MOTYUYEHUs], IIPUPOIHBINA
ras, METaH, KOHBEPCHSI.

Current trends in the production of hydrogen from hydrocarbon
feedstock

I.LA. Makaryan?, 1.V. Sedov*3, A.V. Nikitin'2, V.S. Arutyunov!23

Institute of Problems of Chemical Physics Russian Academy of Sciences?,
N.N. Semenov Federal Research Center for chemical Physics?, Russian Academy
of Sciences, Lomonosov Moscow State University®



The review deals with industrial technologies for producing hydrogen in
the processes of steam, oxidative and dry reforming of natural gas/methane to
syngas. Information on alternative methods of conversion of hydrocarbon gases
into syngas and hydrogen, which is in demand on the market, is presented, and
fundamentally new promising research directions in this area are analyzed.

Key words: hydrogen, syngas, production process, natural gas, methane,
conversion.



