Xumua

U TeXHONOruA
TONsuB

U Macen

1 (593) ’20 1 6

Hay4Ho-TexHn4eckuii XXypHarn
Wspaetca c 1956 roga
BebixoguT oanH pas B ABa MecAua

CBupaeTenscTBO 0 pernctpaumm
Ne 01441.

BbigaHo 4 asrycta 1992 r.
MwuHncTepcTBOoM neyatn

u nHghopmaumm

Poccuiickon ®egepaumnm

Uspatens —
MexxayHapoaHbIi LeHTP HayKu U TEXHOIOMi
«TYMA PYTIr>»

Uzpaetca B CLUA cupmoii
«Springer Science + Business Media, Inc.»

AHmnickana BepCcus BKOYeHa B BeAyLume
mupoBble peghepaTnBHble 6asbl AaHHbIX

naBHbI pegakTop
A. U. BnaagMumMupoB — K.T.H., Npod.

3awm. rnaBHoro pegaktopa
B. M. TymaHAH - A.T.H., Npod.

PepakunoHHada konnerna

C. H. BonruH — a.T.H., npod.

WU. B. 'pyAHUKOB — A4.T.H., npod.
0. J1. UiyK — A.T.H., npocp. (YkpaunHa)
W. M. KapnuH - a.x.H., npod.

B. J1. Nawxwu - A.T.H., npod.

A. Jlykca - A.T.H., npod. ([MonbLua)
A. M. MasrapoB — 4.T.H., npod.

E. . Pag4yeHKo — A4.T.H., npod.

B. A. PA6oB- [eHepanbHbIn
ampekTop Accounaumn
HedpTenepepaboTunkos Poccun

E. M. CeperuH - a.1.H., npod.

U3paetca B Poccuiickom
rocynapcTBeEHHOM yHUBEpcUTeTe
HedTh u rasa um. N. M. N'ybkuHa

Bkno4yeH B nepeyeHb U3fgaHum
Bbicwen aTTecTaulMOHHOM KOMUCCUN
MuHuctepcTBa o6pasoBaHuA

n Hayku P®

© «XUMWSI 1 TEXHONOTUSI TONAUB U Macen»

CopepxaHue

AKTYAJIbHBIE IMPOBJIEMbI
AnbTepHaTUBHOE Cbipbe

O. U. KpusoHoc, E. H. Tepexosa, I B. lMnakcuH, A. B. JlaBpeHoB.

KaTanuTunieckoe ruapooxKmKeHve canponenei

O. 10. lNonetaeBa, 4. X. [lateinosa, 3. M. Moscym-3aze.
Mony4yeHwe yrnesoaopoOAHOro TONMBA
U3 CUHTE3-ra3a rasmukanum roploymx cnaHues

MPOLIECCHI U1 AMIMAPATbI XUMWUYECKUX TEXHOJIOMUN

H. A. Camovinos, C. K. YypakoBa.
Bnuaxune anddysnm Ha adhpeKTMBHOCTL paboThl
KOHTaKTHbIX YCTPONCTB PeKTUDUKALIMOHHBIX KOSTOHH

13

HE®TEXUMUA

H. A. Canumosa, C. I. Amupos, C. C. Vicmasinosa.
[eapomaTunaauna MOTOPHbIX TOMSIMB anKUIMPOBaHNEM
Ha LeOoNMTHbIX KaTanmsaTopax

19

NCCJIEJOBAHNA

A. A. Kasakos, I B. TapakaHos, H. I VloHoB.
3aKOHOMEpPHOCTW OKUCANTENbHOro obeccepmBaHnsa
NPAMOrOHHOro MasyTa € UCMoNb30BaHNEM
030HMPOBAHHOIO BO3AyXa

O. M. lopenosa, /1. ®. Komaposa.

OueHka BO3MOXHOCTMN UCNOMb30BaHNA Pa3nnyHbIX BUAOB
YrNeBoAoPOAHOrO ChipbA ANA NoNyyYeHna 6eH3nHa —
pacTBOpUTENA PE3NHbI

A. 1. CemeHos, B. V. Megsepes, I. A. lyLumH,

B. C. Akywes, B. A. BuHokypos.

MHrnbupoBaHne o6pa3oBaHnA ra3oBbiX rmMapaToB
KOMOBUHMPOBaHHOW KOMMO3ULIMEN NONIMMEP+MOHOITUNIEHTINKOSb

B. A. BuHokypos, Y. M. KonecHukos, B. V. ®porios,

B. A. JllobumeHko, C. B. JlecuH, C. Y. KonecHuKosB.
BnusHue aneKTpomMarHMTHOro nanyyeHus

Ha TePMUYECKNI KPEKUHT aKTUBMPOBAHHOIO HedhTelwnama

LUIn AHb, CyHb YxxaonuHb, BaH XansaHb, CyH Jlny3yaHs.

BnvaxHne nonnatuneHrnukona Ha NPUroToBJIEHNE N XapaKTepPUCTUKN

HUKENbMONNB6AEHOBbIX H0YHbIX KaTanm3aTopoB rmapoo4nUCTKAU

JInHb TeystoHb, Bai HeHbeuH, YxxaH LaH, CyHb TaHe.
PacueT a3KBMBaNeHTHOW UMPKYIALMOHHONM NAOTHOCTM

N KOHLEHTpaLun Wiama B KOJIbLLleBOM NPOCTPaHCTBE
npwv paclmpke cTeona rnyboKoBOAHON CKBaXXUHbI

23

26

29

34

39

43

METOAbI AHAJIN3A

E. . ToHkoHoroB, B. A. [loporo4ynHckas,

J1. H. bargacapos, E. B. Moxavickas,

PaspaboTka akcnpecc-metoaa onpeneneHna BA3KOCTH,
MHOEeKca BA3KOCTU U TeMnepaTypbl 3acTbiBaHWA 6a30Bbix Macen
meTonom VIK-cnekTpomeTpum

46

9KOJI0rnAa

Ay KyHb, Xa MaHb, JlTaHb Muxned, Jn (0.
KaTtanutnyeckoe oKucneHne BnaxHbIM BO34yXOM
Kak NpoLecc 04UCTKM HedpTe3arpA3HEHHbIX CTOKOB

0. B. lony6kos, H. B. EpmonaeBa, /1. 3. LLiBapubypr.
A3oTcogepaline opraHn4eckme KOMMOHEHTbI
WHOYCTPUanbHbIX Macen

51

54



Chemistry

and Technology
of Fuels

and Oils

1 (593) ’20 1 6

Head Editor

A. 1. Vladimirov — Cand. Eng. Sci., prof.

Associate Editor

B. P. Tumanyan - Dr. Eng. Sci., prof.

Editorial Board

S. N. Volgin - Dr. Eng. Sci., prof.

I. B. Grudnikov - Dr. Eng. Sci., prof.
Yu. L. Ishchuk - Dr. Eng. Sci., prof.
(Ukraine)

I. P. Karlin — Dr. Chem. Sci., prof.

V. L. Lashkhi - Dr. Eng. Sci., prof.

A. Luksa - Dr. Eng. Sci., prof. (Poland)
A. M. Mazgarov - Dr. Eng. Sci., prof.
E. D. Radchenko - Dr. Eng. Sci., prof.
V. A. Ryabov - Director General of the Oil
Refiners and Petrochemists Association
E. P. Seregin - Dr. Eng. Sci., prof.

Publisher— ICST « TUMA Group » LLC

Penaktop
B. C. AmuTtpueBa

OTBETCTBEHHbIN cekpeTapb
0. B. JTioGumeHko

papuka v BepcTka
B. B. 3emckoB

lMogroTtoBka marepuaiosB
H. H. NeTpyxuHa,
C. O. bopos3auH

ALpec peaakumn:

119991, I'Cri-1, Mocksa, B-296,
JleHuHckwii npocrn., 65. PIY Hegtn v rasa
um. V. M. I'y6kuHa, peaakumsi «XTTM»

TenegoH/pakc: (499) 507-80-45
e-mail: httm®@list.ru

Martepuasibl aBTOPOB HE BO3BPALLAIOTCS.

Penakuusi He HeceT OTBETCTBEHHOCTU
3a 40CTOBEPHOCTb MHGOPMaLmn

B marepwvarsiax, B TOM yucsie
peKknaMHbIX, MPeaoCcTaBaEHHbIX
aBTopamu Ans nyeamkaumm.

®opmar 60 x 84 1/8.
lNe4arb o¢pceTHas.
Yen. ney. n. 7.
Tupax 1000 3k3.

OrnevaraHo OO0 «CTpuHr»
E-mail: String_25@mail.ru

Contents

CURRENT PROBLEMS

Alternative Feedstock

O. I. Krivonos, E. N. Terekhova, G. V. Plaksin, and A. V. Lavrenov. 3
Catalytic Hydroliquefaction of Sapropels

O. Yu. Poletaeva, D. Zh. Latypova, and E. M. Movsum-zade. 9
Hydrocarbon Fuels from QOil Shale Gasification Synthesis Gas

CHEMICAL ENGINEERING AND EQUIPMENT

N. A. Samoilov and S. K. Churakova. 13
Effect of Diffusion on Efficiency

of Fractionating Tower Contact Devices

PETROCHEMISTRY

N. A. Salimova, S. G. Amirov, and S. S. Ismailova. 19
Dearomatization of Motor Qils by Alkylation over Zeolite Catalyst

RESEARCH

A. A. Kazakov, G. V. Tarakanov, and N. G. lonov. 23
Mechanisms of Oxidative Desulfurization of Straight-Run Residual

Fuel Oil Using Ozonized Air

O. M. Gorelova and L. F. Komarova. 26
Appraisal of Feasibility of Use Of Various Types

of Hydrocarbon Stocks for Producing Benzine Rubber Solvent

A. P. Semenov, V. I. Medvedev, P. A. Gushchin, 29
V. S. Yakushev, and V. A. Vinokurov.

Inhibiting Gas Hydrate Formation

by Polymer-Monoethylene Glycol Mixture

V. A. Vinokurov, I. M. Kolesnikov, V. I. Frolov, 34
V. A. Lyubimenko, S. V. Lesin, and S. I. Kolesnikov.

Effect of Electromagnetic Radiation on Thermal Cracking

of Activated Oil Sludge

Shi Yan, Sun Zhaolin, Wang Haiyan, and Song Lijuan. 39
Effect of Polyethylene Glygol on Preparation And Performance

of Ni-Mo Hydrodesulfurization Catalysts

Lin Tiejun, Wei Chenxing, Zhang Qiang, and Sun Tengfei. 43
Calculation of Equivalent Circulation Density

in Reaming-Hole Section in Deepwater Drilling

METHODS OF ANALYSIS

B. P. Tonkonogov, V. A. Dorogochinskaya, 46
L. N. Bagdasarov, and E. V. Mozhaiskaya.

Development of a Proximate Ir Spectrometric Base Oil Viscosity,

Viscosity Index, and Pour Point Determination Method

ECOLOGY

Du Kun, He Man, Lian Minglei, and Li Yu. 51
Catalytic Wet Air Oxidation Treatment of Oily Wastewaters

Yu. V. Golubkov, N. V. Ermolaeva, 54

and L. E. Shwarzburg.
Nitrogen-Bearing Organic Components of Industrial Oils



Kamanumuueckoe cuopooscusricenue canponenei
O. U. Kpusonoc, E. H. Tepexoga, I'. B. [Inakcun, A. B. JlaBpenoB
E-mail: oksana@ihcp.ru

HccnenoBan mpolecc KaTaJUTUYECKOTO TUIPOOKIIKEHHUS —Callpolieiei, pa3inyaroluxcs
COJIEp’)KaHUEM OPraHMYecKOoro BEUIECTBA W TIETEpPOaTOMOB, B IPHUCYTCTBUU KaTaJlW3aTOPOB
Fe;05-A1,05-S10;, (Co/Mo0)Al,O; wu (Fe/Ni)Al,O3;. VYcraHoBieHbl 3aKOHOMEPHOCTH,
CBSI3BIBAIOIIME BBIXOJl M COCTAB MPOJYKTOB C TEMIEPaTypoil Ipoliecca, MPUPOAOH campomnens u
karanuzaTtopa. OnpeneneH pexum nporecca (katammsatop (Co/Mo)Al,O;, Temmneparypa 450°C,
IPOJODKUTENBHOCTh  peakuuu | 4, mnapuuanbHOe JaBieHue Bogopoga 6 Mlla),
o0OecrieunBarOIIMi MAaKCUMAJIbHBIN BBIXOJ JKUIKUX HPOAYKTOB — 53% M MaKCHUMaJIbHYIO
CTENeHb IMPEeBpALICHUs] OpraHu4eckord macchl campomnenss — 74%. YCcTaHOBIIEHO, YTO KUIKUE
OPOAYKTHl JECTPYKIMH OPraHUYECKOro BEIIECTBA CAINpOIeNsi COAEp’KaT TIJIaBHBIM 00pa3om
npenenbHble  yrieBoaopoasl Cg—Ciyg. B 3HAUMTENbHO MEHBIIEM KOJIMYECTBE MPUCYTCTBYIOT
apoMatndeckue, HahTeHOBbIE, KHCIOPO- M a30Tcoaepkamue coequHenns. [Ipemioxkena cxema
IpeBpalleHus  OpraHW4Yeckol  MacChl — campomeneil B Ipolecce  KaTaTuTHYeCKOTro
TUAPOOKIKECHUS.

KiroueBble ¢JI0Ba: THIPOOKIDKECHUE, CAIIPOTIEIh, OMOHE(PTH, aTbTEPHATUBHOE CHIPHE.

Catalytic hydroliquefaction of sapropels
O. I. Krivonos, E. N. Terekhova, G. V. Plaksin, and A. V. Lavrenov

Catalytic hydroliquefaction of sapropels differing in organic matter and heteroatom contents in
the presence of Fe,03—Al,03—-Si0,, Co/Mo0Al,O3, and Fe/NiAl,Os catalysts is studied. The
process conditions (Co/MoAlLOs catalyst, temperature 450°C, reaction time 1 h, and partial
hydrogen pressure 6 MPa) that yield maximum liquid products (53%) and convert organic matter
of sapropels maximally (74%) are determined. It is shown that liquid products of sapropel
organic matter degradation contain essentially Cg-Cy9 saturated hydrocarbons and aromatic,
naphthenic, and oxygen- and nitrogen-bearing compounds in much smaller quantities. A scheme
is proposed for catalytic hydroliquefaction of the organic matter of sapropels.

Keywords: hydroliquefaction, sapropel, bio-oil, alternative feedstock.



IHonyuenue y2nes000po0H020 MONIUGA U3 CUHIME3-2A304 2A3UDUKAYUU 20PIOYUX CIAHUEE
O. IO. [Toneraesa, J. XK. Jlareimosa, 3. M. MoBcym-3aze
E-mail: 0l612@mail.ru

Ha ko06anbTOBBIX KaTanu3aTopax IpoBeaeH cuHTe3 Pumepa—Tpomnma ¢ HCIOIb30BaHUEM
MO/JIEJIFHOTO T'a3a ra3udukanuy roprounx ciannes. Ha npumepe moaensHoi cmecu (CO + CO; +
H, + N,) mpoaykroB rasudukanuu Jlennnrpajackoro u Kammupckoro ciaHieB MokazaHa
BO3MOHOCTb ITOJYYEHHUs IIUPOKOH yriieBOAOPOAHON (pakuuy Ha KOOAIbTOBOM KaTaau3aTope.
W3yueHo BIUsSHME COCTaBa CUHTE3-ra3a, THIIa HOCUTEI U IPOMOTOpa, TEMIIEPATypbl, JaBICHHUS,
00BEMHOM CKOPOCTH MOJAauu ChIpbs Ha IPOU3BOJUTENBHOCTh KaTalIN3aTOPa, KOHBEPCUIO OKCHJIA
yIJIepo/ia, CEJIEKTUBHOCTb M BBIXOJ JKHUJIKHX IPOIYKTOB. JlOCTUraeTcst CEeJeKTHMBHOCTH I10
KUJOKUM  yrieBojgoponaM a0 88,7% mnpu HU3KOW cenekTuBHOCTH 1o Merany (3,3%).
[Tony4yeHHbIe yriIeBOAOPO/bI XapaKTEPU3YIOTCs BETMUMHONW BEPOSTHOCTH pocTa nenu 1o 0,87.

KuarwueBsble ciioBa: cuHre3-ra3, cunte3 GOumepa—Tporna, mpoMoTop, TOPIOYUH CIaHEL.

Hydrocarbon fuels from oil shale gasification synthesis gas
O. Yu. Poletaeva, D. Zh. Latypova, and E. M. Movsum-zade

Fischer-Tropsch synthesis is carried out over cobalt catalysts using model oil shale gasification
gas. It is demonstrated by example of model mixtures (CO + CO, + H, + N») of Leningrad and
Kashpir oil shale gasification products that a wide hydrocarbon fraction can be obtained over
cobalt catalyst. The effect of synthesis gas composition, carrier and promoter type, temperature,
pressure, and volume stock feed rate on the catalyst efficiency, carbon monoxide conversion, and
selectivity and yield of liquid products is studied. A liquid hydrocarbon selectivity of up to
88.7% 1is achieved at low methane selectivity (3.3%). The obtained hydrocarbons are
characterized by a chain growth probability of up to 0.87.

Keywords: synthesis gas, Fischer-Tropsch synthesis, promoter, oil shale.

Bauanue ougghyzuu na Ippekmuenocmv  padbomel  KOHMAKMHBIX  YCHMPOIUCME
PeKmu@uKayuoHHbIX KOJIOHH
H. A. Camoiinos, C. K. YUypakoBa

E-mail: naum.samoilow @yandex.ru



OGcnenoBano 13  MOPOMBINUICHHBIX  PEKTH(PUKANMOHHBIX KOJOHH C  Pa3HOOOpa3HBIMU
TapeinbuaThIMH KOHTAKTHBIMHM YyCTpoiicTBaMu (S-00pa3HBIMH KJAMaHHBIMHU, MPSIMOTOYHBIMU
KJIaaHHBIMHU, KeJI0OYaThIMM, KiIanaHHbIMH  (upMmbl  «[utd») w11  OpOMBIIUICHHBIX
PEKTU(UKALIMOHHBIX KOJOHH C Pa3HbIMU IEPEKPECTHOTOYHBIMU HACATOYHBIMH KOHTAKTHBIMU
ycrpoiictBamu. [lokazaHo, 9YTO B OTTOHHBIX YaCTAX PEKTU(DUKAIMOHHBIX KOJOHH KO3(hdULIUEHT
IIOJIE3HOTO JIEMCTBUSI KOHTAKTHBIX YCTPOMCTB pPa3HOOOpPAa3HBbIX KOHCTPYKLMHM HMIXKE, YEM B
KOHIICHTPALMOHHBIX YacTsAX. AHamu3 ocoOeHHOCcTel nudy3un pas3iensieMblx KOMIOHEHTOB B
napoBoil M KuAKOW (pa3aXx HAa KOHTAKTHBIX YCTPOMCTBaxX IOKa3bIBa€T, 4YTO KO3 UIHEHT
muddy3un KOMIIOHEHTOB B TApOBOil (ha3e yMeHbIIaeTCsl OT BepXa KOJOHHBI K €€ HU3Y 10 Mepe
KOHLEHTPUPOBAHUS BBICOKOKHUIIALIIMX KOMIIOHEHTOB. JTO NPUBOAUT K CHU)KEHHUIO MaccChl
BEIIIECTBA, MEPEHOCUMON M3 OJIHOW (ha3bl B APYryl0 HA KOHTAKTHOM YCTPOMCTBE B OTTOHHOM
YacTW KOJIOHHBI, W, KakK CIIEJICTBHE, K CHWXEHHIO Kod(p(dUIMeHTa MOJIE3HOTO IeHCTBUS
KOHTaKTHOTO YCTpOICTBa B 3TON 4YacTu KOJOHHBL. [loka3aHo, 4TO yBeJIMYEHUE AABIICHUS B
KOJIOHHE M Iepemnaja TeMIEepaTyp IO BBICOTE€ KOJOHHBI INPUBOAUT K JONOJHUTEIHLHOMY
CHIDKEHHIO 3()()eKTUBHOCTH KOHTAKTHBIX YCTPOHCTB B OTTOHHOW YaCTH KOJOHHBI.

KuloueBble cioBa: pekrudukanus, 1uddysus B razax, 1upQys3ust B )KUIKOCTIX, KOHTAKTHOE

YCTPOMCTBO, KOOPPUIIUEHT MOJIE3HOTO JEHCTBUS.

Effect of diffusion on efficiency of fractionating tower contact devices
N. A. Samoilov and S. K. Churakova

A study has been made of 13 industrial fractionating towers having a variety of plate contact
devices (S-valve, straight-through valve, rectangular cap, and valve devices made by Glitsch)
and 11 industrial fractionating towers having a variety of cross-flow packing contact devices. It
is demonstrated that the efficiency of contact devices of various designs is less in the stripping
sections of the fractionating towers than in the concentrating sections. Analysis of the
mechanisms of diffusion of fractionated components in vapor and liquid phases in contact
devices shows that the diffusion coefficient in the vapor phase decreases from the top to the
bottom of the tower as the concentration of high-boiling components increases. This reduces
mass transfer from one phase to another in the contact device in the stripping section of the tower
and, as a result, reduces the efficiency of the contact device in this section of the tower. It is
shown that elevation of pressure in the tower and increased temperature gradient across the
tower height cause further decline of the contact device efficiency in the stripping section of the
tower.

Keywords: Fractionation, diffusion in gases, diffusion in liquids, contact device, efficiency.



Jleapomamus3zayus MOMOPHBIX MONIUE AIKUTUPOBAHUEM HA UEOTUMHBIX KAMAU3AMopax
H. A. Canumosga, C. I'. Amupos, C. C. HcmaiinoBa
E-mail: sabir.54@mail.ru

HccnenoBan mporece AeapomMaTu3anuy OCH3WHA AIKHJIMPOBAHHEM B MPUCYTCTBUU IICOJIUTOB C
HOoCHEayIomUM  (GPaKIMOHUPOBAHWEM —alKHJIaTa Ha JI€apOMaTU3MpPOBAHHBIA OCH3UH U
KOHIIGHTPAaT apoOMaTUYEeCKUX  yIrieBoMoponoB. IlokazaHa poyib  KHCIOTHBIX IIEHTPOB
KaTajau3aropa NpH NPOTEKAHWW pPEaKIUi aJIKWiIupoBaHUs.  [Ipm MaccoBOM OTHOILICHUH
apOMaTHYeCKHEe YTIIEBOJOPOABI CHIPhS : CTHUPOJ, paBHOM l:1, comepaHue apoMaTHYeCKUX
yIJIeBOAOPOAOB B OeH3uHe cHmxaercs ¢ 22,58 nmo 6,51% mac. mpu MOJTHOM NpEBpalCHUU
cruposia. B pesynbprare momydaroT SKOJIOTHUECKH O€30IacCHBI KOMIIOHEHT OEH3MHA M MIPOAYKT
AIKWIMPOBAHUS — (EHUJIAPWISTAHBIL, KOTOPBIE MOTYT HMCHOJB30BaThCs KaK AMAIEKTPUUYECKUE
KHKOCTH.

KiarwueBble ciioBa: 11€onT, OCH3UH, JeapoMaTH3aIus, H-JACIEH, CTUPOJL.

Dearomatization of motor oils by alkylation over zeolite catalysts
N. A. Salimova, S. G. Amirov, and S. S. Ismailova

Gasoline dearomatization by alkylation in the presence of zeolites and subsequent fractionation
of the alkylate into dearomatized gasoline and aromatic hydrocarbon concentrate is studied. It is
shown that acid centers of the catalyst play a part in the alkylation reactions. At 1:1 feedstock
aromatic hydrocarbon:styrene weight ratio the aromatic hydrocarbon content in the gasoline falls
from 22.58 to 6.51 wt. % upon complete conversion of styrene. As a result, environment-
friendly gasoline component and the alkylation products phenyl arylethanes, which can be used
as dielectric liquids, are obtained.

Keywords: zeolite, gasoline, dearomatization, n-decene, styrene.

3aKkonomeprnocmu  OKUCIUMENbHO20  00eccepueanus  NPAMOOHHO20  Mmasyma ¢
UCNONb306AHUEM O30HUPOBAHHO20 6030YXA.

A. A. Kazakos, I'. B. Tapakanos, H. I'. Monos

E-mail: g.tarakanov@astu.org

PaCCMOTpeHa BO3MOXHOCTE CHMIXXCHHUA COACPIKAHUA CEPBI B MA3yTE€ aCTPaxaHCKOI'O ra3oBoro

KOHACHCATa B PE3YyJIbTATC OKUCIUTEIIBHOT'O O6GCCGpI/IBaHI/I$I C UCITIOJIb30OBAHUEM O30HUPOBAHHOI'O



Bo3ayxa. OnpezeneHbl ONTUMAIBHbBIE YCIOBUS OKUCICHHUS 030HOM M TEPMHUYECKOTO Pa3IoKEeHHUS
OKHCIICHHBIX coefrHeHuil cepbl. CoepkaHue cepbl B Ma3zyTe MOXeT ObITh CHHXEHO ¢ 2,86 110
0,48% mac., mpu 3TOM U3 Ma3yTa MOJHOCTHIO YAAISETCS CEPOBOJOPOJI U IMOBBIIIAECTCS TEILIOTa
CrOpaHHs.

KiloueBble cJji0Ba: O030HUPOBAaHHBIA BO3IYX, CYJIb(OKCHUIBI, CYIb(OHBL, OKHUCIUTEIbHOE

obeccepuBaHHUeE.

Mechanisms of oxidative desulfurization of straight-run residual fuel oil using ozonized air
A. A. Kazakov, G. V. Tarakanov, and N. G. Ionov

The possibility of reducing sulfur content of Astrakhan gas condensate in residual fuel oil by
oxidative desulfurization using ozonized air is examined. The optimal conditions for oxidizing
with ozone and for thermal decomposition of oxidized sulfur compounds are determined. The
sulfur content in residual fuel oil can be reduced from 2.86 to 0.48 wt. %, whereupon hydrogen
sulfide is removed completely from the residual fuel oil and the combustion heat increases.

Keywords: ozonized air, sulfoxides, sulfones, oxidative desulfurization.

OueHnKka 603MOMCHOCIMU UCNOIb306AHUA DPAZTUYHBIX GUOO0G Y21€6000POOHO20 CbIPbA 0iA
nojlyueHusn 0eH3uHa — PAcmeopumens pe3uHvl

O. M. I'openoga, JI. ®. Komaposa

E-mail: osgor777 @mail.ru

[IpencraBiaeHbl pe3ynbTaThl HCCIEIOBAaHMS COCTaBa Ta30BBIX KOHJEHCATOB Y PEHIOMCKOro
MECTOPOXKICHUS U KHUJKOTO MPOJYKTa MUposin3a Oyporo yrigs MyHalCKOrO MeCTOPOXIEHUS
AdnTaiickoro kpas ¢ Lenblo 1MoAdOpa ChIpbs ISl MOJNY4YEeHUS OEH3MHA-paCTBOPUTENSI PE3UHBI
(meppac C2 80/120, OeH3uH-«KajNoOImIa») ¢ HauOOJBIIUM  BbIXOJOM. [IpoBeneHo
(bpakurOHUpPOBaHUE HA JTAOOPATOPHON PEKTU(PHUKAIIMOHHON KOJOHHE HM3y4yaeMoro chipbs. Jlis
(dpakuuu, COOTBETCTBYIOLIEH IO JMana3oHy Temieparyp KuneHus Hedpacy C2 80/120,
ompeNieNieH yrIeBOAOPOAHBIA cocTaB Ha cooTBerctBHe TY 38.401-67-108-92. Ilpennoxen
croco0 ynaneHusi HempeaeNbHbIX U apOMaTHYECKUX YIIIEBOAOPOAOB U3 ¢pakiuu Heppaca C2
80/120, 3axroyaromuiicss B JTMHAMUYECKOH aJICOPOLIMU Ha CHIIMKarese.

KioueBble cj10Ba: ra3oBblii KOHAEHCAT, Oypblii yrojb, CHHTETHYECKOE >XHUJIKOE TOIUIUBO,

OeH3uH-«Kaomay, Hedpac C2 80/120.



Appraisal of feasibility of use of various types of hydrocarbon stocks for producing benzine
rubber solvent

O. M. Gorelova and L. F. Komarova

This paper reports the results of study of composition of gas condensates of Urengoi field and
liquid products of pyrolysis of Muna brown coal of the Altai Region for selecting a feedstock for
producing rubber solvent (Nefras C2 80/120, Kalosha rubber solvent) with maximum yield, The
studied feedstock is fractionated in a laboratory distillation column. For the fraction
corresponding to the Nefras CS2 80/120 boiling point range, the hydrocarbon composition is
determined in compliance with TU 38.401-67-108-92 specifications. A method is proposed for
removing unsaturated and aromatic hydrocarbons from the Nefras C2 80/120 fraction, which
consists in dynamic adsorption on silica gel.

Keywords: gas condensate, brown coal, synthetic liquid fuel, Kalosha rubber solvent, Nefras C2

80/120.

Hnzubuposanue oopazosanus 2azoevix 2uopamos KOMOUHUPOBAHHOU KOMRO3UYUE ROIUMED
+ MonoImMunenzIuKoNb

A.II. Cemenos, B. . Mengenes, I1. A. I'ymun, B.C. fkymes, B.A. Bunokypos

E-mail: semyonovanton @mail.ru

HccnenoBano wuHrubupoBanue ooOpazoBanusi rugpara meraHa KC-1 u rugpara wmeran-
nponaHoBoir cmecu 4,34% CsHg + 95,66% CHs (% wmon.) KC-II xomOuHMpoBaHHOMN
komnosuimer — 0,5% kunermueckuit uaruourop + 20,8% moHosTHIIEHTIMKOAL (MOI™ mim
TEPMOJIMHAMMUYECKUI HMHTMOUTOP) C HCIOJB30BaHMEM H30TEPMHUYECKOIO METOAAa U METoAa
OXJIQXKJIEHUSI C MOCTOSHHON CKOpocThio 2°C/4. YCTaHOBIEHO, YTO CHHEPreTHYEeCKU >PQeKT
yBeNIMUYEHUsT MHruoupymomei crnocodHoctu nonumepHoro KUIN B mpucyrcreum 20,8% MOIT
HaOrofaeTcs, Kak IpU MHTMOMPOBAHMM THUApaTa MeTaHa, TaKk M IPH WHIMOMPOBAHUU
THJIPaToO0pa30BaHMsl METaH-MPONaHOBOM cMecH. CHHEPru3M MPOSIBISETCS B BHUJIE YBEIMUYCHUS
3HAYEHUs CTEeNEeHU nepeoxnaxaeHusa Ha 2,5-3°C, nocturaemoro B cucreme KUI' + TUIL nepen
HAyajJoM TUApPaToOOpa3oBaHMsI MO  CPaBHEHUIO €  CHUCTEMOW, He  cojaepkaiieit
TepMoInHaMuyeckoro uHruoutopa MOI'. [lomyueHa 3aBUCUMOCTh MHAYKLIMOHHOTO TIEpHOJa OT
CTETIEHU IepeoxXJaxkIeHus B cucteme npu uHruOupoBanuu rugapara KC-I m ruapara KC-II

kKoMOuHHpoBaHHOW Kommosumuen 0,5% KNI + 20,8% MDOT'. Tlony4deHHbIE TaHHBIC YKA3bIBAIOT



Ha BO3MOKHOCTb HCIIOJIh30BaHMUsI KOMOMHUPOBAHHBIX aHTUTHAPATHBIX peareHToB KUI' + MOT
JUIsl UHTUOMPOBaHUS 00pa30BaHMs TEXHOTEHHBIX T'a30BbIX THAPATOB Ipu Temieparypax < 0°C.

KiroueBble €j10Ba: KUHETUYECKHE WHTHOWUTOPBI THUAPATOOOPA3OBAHMS, TEPMOJUHAMUYCCKUE
WHTHOUTOPHI TUAPATOOOPAa30BaHNUS, STHICHTIIUKOIb, THAPAT MEeTaHa, TUAPAT METaH-IPONaHOBON

CMECH, CTCIICHDb ICPCOXJIAKIACHUS.

Inhibiting gas hydrate formation by polymer—monoethylene glycol mixture
A. P. Semenov, V. I. Medvedev, P. A. Gushchin, V. S. Yakushev, and V. A. Vinokurov

Inhibition of formation of methane hydrate with cubic structure CS-I and methane-propane
(95.66 CH4 + 4.34 C3Hg mole %) hydrate with cubic structure CS-II by isothermal method and
method of cooling at the constant rate of 2°C/h, using 0.5% of a kinetic inhibitor (KIH) + 20.8%
of the thermodynamic inhibitor (TIH) monoethylene glycol (MEG) is studied. It is shown that
the synergic effect of increase in inhibiting capacity of a polymeric kinetic inhibitor (KIH) in the
presence of 20.8% of MEG (TIH) is observed in the case of both methane hydrate and methane-
propane hydrate inhibition. The synergy manifests itself in the form of increase in supercooling
degree by 2.5-3°C that is attained in the KIH + TIH system before the initiation of hydrate
formation as compared to a system that contains no TIH (MEG). The induction time is shown to
depend on the degree of supercooling in the system while inhibiting CS-1 and CS-II hydrates
with 0.5% KIH + 20.8% MEG. The obtained data indicate that KIH + MEG antihydrate reagents
can be used to inhibit formation of technogenous gas hydrates at < 0°C temperatures.

Keywords: kinetic hydrate formation inhibitors, thermodynamic hydrate formation inhibitors,

ethylene glycol, methane hydrate, methane-propane hydrate, supercooling degree.

Bausanue 31eKmpomMazHumnozo0 u3ny4eHus HaA MeEPMUUECKUl KPeKUHZ AKMUBUPOBAHHO20
Hepmewnama

B. A. Bunokypos, 1. M. Konecaukos, B. U. ®ponos, B. A. Jlrobumenko, C. B. Jlecun, C. N.
Konecnukon

E-mail: fvi209@mail.ru

PaccuurtaHbl BOJTHOBEIE napamMeTpbl I CBs3EH paBHHqHOﬁ MpUpOAbI U IMOTCHIUAJIbI HOHHU3AllUH,
MMO3BOJIAIONIUE  PACCUUTATH  MHUHHMAJIBHOC  BPEM:A AKTUBUPOBAHUA  YIJTICBOAOPOAOB C

COOTBETCTBYIOIIEH CBsI3bt0. IIpeacraBieHsl pe3ynapTaTbl W3Y4YEHUS BIMSHUSA [apaMeTpOB



JJIEKTPOMAarHUTHOTO H3Jy4EHHUsI Ha BBIXOA MPOAYKTOB Ipollecca TEPMHUUYECKOTO KpEeKHHTra
HETHJIPOOYHUIIIeHHOTO HedTenuiama. Ha OCHOBE MONYYEHHBIX pPE3YyNbTaTOB BIEPBBIE CO3aHBI
MaTeMaTU4YeCKHe MOJIETH, KOTOPbhIE MO3BOJISIOT KaK HHTEPIIOIUPOBATh, TAK U AKCTPANIOJIUPOBATH
napaMeTpbl Ipolecca TePMHUIECKOr0 KpeKUHra Heprenuiama

KiroueBble ciioBa: TepMHUYECKUN KPEKHHT, 3JEKTPOMAarHUTHOE WU3Iy4YeHHE, aKTUBHUPOBAHUE

YIIIEBOIOPOOB, BAKYyMHBIN T'a301iJIb, He(pTEIUIaM, MAaTEMaTUYECKOE MOICITUPOBAHNE.

Effect of electromagnetic radiation on thermal cracking of activated oil sludge
V. A. Vinokurov, I. M. Kolesnikov, V. L. Frolov, V. A. Lyubimenko, S. V. Lesin, and S. L
Kolesnikov

The wave parameters for correlating differing nature and potential of ionization, which allow
determination of the minimum time for activating hydrocarbons with specific bonds, are
calculated. The results of study of the effect of electromagnetic radiation parameters on the
products of thermal cracking of nonhydrofined oil sludge are reported. These results are used to
build for the first time mathematical models that allow both interpolation and extrapolation of
the parameters of the oil sludge thermal cracking process.

Keywords: thermal cracking, electromagnetic radiation, activated carbon, vacuum gas oil, oil

sludge, mathematical modeling.

Bauanue ROUIMUNECHTIUKOIA Ha npuzomoenenue u Xapakmepucmuxu
HUKeTbMOIUOOCHOBBIX DJIOUHBIX KAMATUZAMODPOE 2UOPOOYUCH KU
[n Anp, Cyns Yxaonuns, Ban Xaisaue, CyH JIunzyass

E-mail: shiyanl816@ [63.com

MGTOIIOM OCAXKJIACHUA MPUTOTOBJICHBI IPECKYPCOPLI HI/IKGJ’IBMOJ’H/I6I[GHOBI>IX KaTaJIn3aTopoB
ruapoodyrcTki. KarammzaTopsl ObLIM IMOJNYYEHBI MOCHE CYHIKH, (POPMOBKM M IMPOKAJIMBAHUA.
BrusHue NOAMAITUICHIIMKONEH Ha CTPYKTYPY U KaTAIUTUYECKHE CBOWCTBA KaTaJIM3aTOPOB
WCCIIEIOBAHO PEHTTEHOCTPYKTYPHBIM METOJIOM, METOJaMH HHU3KOTEMIEPaTypHOU ancopOIruu
a3oTa ¥ CKaHUPYIOWIEW JJIGKTPOHHOW MuKpockomuu. [lokaszano, 4dYro goOaBieHue
MOJIMDTHJICHITIUKOJIA BCACT K YIYUHICHUIO CTPYKTYpPbhlI KaTalnu3aTopa W IIOBBIIICHHUIO €ro
akTUBHOCTH. OO0beM Top, yAelbHas IUIONIAb TOBEPXHOCTH M pa3Mep MOp HEMpepbIBHO
BO3pACTAOT C KOJIWYECTBOM J00aBISEMOTO MOTUATHICHTIUKONS, a JTUCIEPCHOCTh aKTUBHOTO

KOMITIOHCHTA BHa4YaJIC BO3PACTACT, 4 3aTCM YMCHBIIIACTCA.



KiroueBblie CJI0OBaA: O0YHEBIH KaTaJinu3aTop, IMOJINDTUIICHT JINKOJIb, TUAPOOYUCTKA,

obecceprBaHue

Effect of polyethylene glygol on preparation and performance of Ni-Mo hydrodesulfurization
catalysts
Yan Shi, Zhaolin Sun, Haiyan Wang, and Lijuan Song

Ni-Mo catalyst precursors were prepared by precipitation method. Ni-Mo bulk
hydrodesulfurization catalysts were obtained from these precursors after proper drying, molding,
and calcination. The effect of polyethylene glycol (PEG) with different molecular weights and
in various dosages on the structure and catalytic properties of these catalysts was investigated
applying X-ray diffraction, low-temperature BET N, adsorption analysis, and scanning electron
microscopic methods. It is shown that the structure, surface properties, and activity of the
catalysts can be improved by adding PEG. The pore volume, specific surface area, and pore size
of the catalysts increase gradually with increasing PEG dosage, and the dispersion of the active
ingredient increases initially and then decreases.

Keywords: bulk catalyst, polyethylene glycol, hydrodesulfurization, activity evaluation.

Pacuem 3Keusanenmmnoil YUPKYIAYUOHHOU NIAOMHOCMU U KOHUEHMPAUUU Wwiiama 6
KOJ1bU€e60M RPOCMPAHCIMEE RPU PACUIUDPKE CIE0J1a 21YDOK0B0OHOU CKEANCUHDBL

Jlunb Tenztons, Bont Yenncun, Yxan Lsgu, Cyas Tondei

E-mail: suntengfei7 @sina.com

[TpensioskeH cmoco® pacueTa KOHLEHTpAlMM BbIOYpEeHHOM mOpozsl (LulamMa) B KOJIbIIEBOM
IOPOCTPAHCTBE M OSKBHBAJEHTHOM LUPKYIAUMOHHON miotHoctH (DLII) mpu  Oypenun
INIyOOKOBOJHOM CKBa)XMHBI Kak Ha JTarne OypeHHs MUJIOTHOTO CTBOJIa, TaK W Ha JTame
pacuupku. BeisiBiaeHO, 4TO OypeHHE MUIOTHOTO CTBOJIA C TMOCJEAYIONIEH pPACIIUPKONW HMEET
Olpe/ieIeHHbIe TPEUMYIIECTBa IO CpaBHEHHIO ¢ OypeHuem Oe3 muiaoTHoro crBona. llpum
UCTOJIb30BAaHUM TEXHOJIOTHH, TOJPa3yMeBaoLIe MpeaBapuTesibHOe OypeHHe MHIOTHOTO
CTBOJIa, CHIDKAIOTCS 3HAUYEHMs] KOHIIGHTpAaIlMM IjlJaMa B KOJBIEBOM IPOCTPAHCTBE U
SKBUBAJIEHTHOW LIUPKYISALNOHHOMN INIOTHOCTH.

KaueBble cjioBa: riy0OKOBOJHOE OypeHHME, HWJIOTHBIM CTBOJ, KOHLEHTpalus OypoBOro

uramMa, paciupka CTBOJIa CKBA’)KUHbI, 9KBUBAJICHTHAA HUPKYJIINWUOHHAA IJIOTHOCTD.



Calculation of equivalent circulation density in reaming-hole section in deepwater drilling
Lin Tiejun, Wei Chenxing, Zhang Qiang, Sun Tengfei

A method is proposed for calculating and analyzing solid concentration in annular space and
equivalent circulation density (ECD) in a pilot hole and in the reaming section in deepwater
drilling. It is shown that drilling of a slim pilot hole first and broadening it by reaming later is
better than without drilling a pilot hole because the former technology keeps the hole cleaner and
reduces solid concentration in the annular space and equivalent circulation density.

Keywords: deepwater drilling, pilot hole, solid concentration, reaming, equivalent circulation

density.

Paspabomka 3kcnpecc-memooa onpeoeneHus 6:A3K0CMU, UHOEKCA 6A3KOCMU U MeMnepamypbol
3acmuléanus 6azoevix macen memooom UK-cnekmpomempuu

b. II. Toukonoros, B. A. Joporounnckas, JI. H. barnacapos, E. B. Moxaiickas

E-mail: kmozhayskaya@ gmail.com

Ha npumepe MHAMBUIYadbHBIX YIJIEBOJAOPOJOB JI0KAa3aHAa BO3MOXXHOCTh McmnoJib3oBaHusi MK-
CIIEKTPOMETPUHU TIPU aHaJM3e CBOMCTB 0a30BbIX Macen. Ha ocHoBe komumuectBeHHou WMK-
CIIEKTPOMETPUU C HCHOJIb30BAHUEM IUIOHIAAECH JBYX XapaKTEPUCTUYECKUX TMHUKOB U
pEerpeccHOHHOT0 aHanu3a A Macen rpynn 3 u 4 o knaccudukarmu API pazpaboTan skcnpecc-
METO/I ONPENEIICHUS BA3KOCTH, UHAEKCA BA3KOCTU U TEMIIEPATYpPhl 3aCThIBaHMS. J[aHHBIN METON
MOXET OBITh MCIOJB30BaH MPU KOHTPOJIE KauyeCTBa U UCCIIEIOBAaHUM 0a30BBIX Macel B PEKUME
peaIbHOTO BPEMEHU.

KuroueBble cioBa: 6a30Bble Macia, BA3KOCTb, MHAEKC BS3KOCTH, TemIepaTypa 3acThIBaHUS,

HK-cnexktpomerpus.

Development of a proximate ir spectrometric base oil viscosity, viscosity index, and pour point
determination method
B. P. Tonkonogov, V. A. Dorogochinskaya, L. N. Bagdasarov, and E. V. Mozhaiskaya

It is proved by example of individual hydrocarbons that IR spectrometry can be applied to
analyze properties of base oils. A proximate viscosity, viscosity index, and pour point

determination method is developed based on quantitative IR spectrometry using areas of two



characteristic peaks and regressive analysis for API-classified group 3 and 4 oils. This method
can be used for quality control and real-time study of base oils.

Keywords: base oils, viscosity, viscosity index, pour point, IR spectrometry.

Kamanumuueckoe  oKucienue  61aXMCHbIM  6030yXOM  KAK  Hpoyecc - OUUCHIKU
Heghme3sazpa3ZHEeHHbIX CHOKO0G

Iy Kynsp, X3 Mans, JIaup Munnei, Jlu O

E-mail: xuchunhua2015 @ hotmail.com

[TpoBeneHbl SKCIEPUMEHTHI IO OKHCICHHMIO BIaKHBIM BO3JlyXOM He(Te3arps3HEHHBIX CTOKOB.
HccnenoBano  BiausHME HAa  A(PQGEKTUBHOCTH  OYHCTKH ~ CTOKOB  TEMIIEpPAaTypel |
MIPOJIOJDKUTENILHOCTH  PEAKIUU, HCXOJHOM XuUMHUYeckod mnoTpeOHoctu B kuciopozae (XIIK),
U30bITKA KUCIOpOJAa M Haluuyus Karainuzaropa. B menom, crenenb cHiwkenus XIIK
YBEJIMYMUBACTCSI ¢ TEeMIepaTypoil, U30bITKOM KUCIOPOJa M MPOJOJDKUTEIBHOCTBIO OKUCIICHHS.
JloGaBieHHe TOMOTEHHOro KaTtanusatopa Ha ocHoBe CO°' MO3BONSET YBENMUHTH CTENCHD
camwxkenns XIIK o 98,7%.

KiroueBble cJI0Ba: KaTaIUTUYECKOE OKUCIEHHE BIIAKHBIM BO3JyXOM, He(Te3arps3HEHHbIE
CTOKH, XHMMHYECKas IOTPEOHOCTb B KHUCIOPOJE, OYHMCTKAa CTOYHBIX BOJ, KOOAIbTOBBII

KaTaau3arop.

Catalytic wet air oxidation treatment of oily wastewaters
Kun Du, Man He, Minglei Lian, and Yu Li

The effect of reaction temperature, reaction time, initial chemical oxygen demand (COD), excess
O, (EO), and catalyst concentration on the efficiency of catalytic wet air oxidation (CWAOQO)
treatment of refinery wastewaters consisting of various oily wastes, water, heavy metals, toxic
compounds, etc. was studied. In general, COD decreases substantially with temperature, EO,
and oxidation time. Addition of homogeneous Co**-based catalysts reduces COD by as much as
98.7%.

Keywords: catalytic wet air oxidation, oily wastes, chemical oxygen demand, wastewater

treatment, cobalt catalyst.



A3zomcooepiricaujue opzanuiecKkue KOMROHEHMbl UHOYCMPUATbHBIX MACETl
1O. B. I'ony6xos, H. B. Epmonaesa, JI. 3. IlIBapudypr
E-mail: ermolaeva_n_v@mail.ru

MeTtonoM XpomMaTroMacc-CeKTPOMETPUU HCCIIEOBAaH XUMHUYECKUIl COCTaB MHIYCTPUAIBHBIX
macen Mapok UM-20A u U-40A, npousBeneHHBIX Ha pa3HbIX OpeanpusaTusx. B Macmax
oOHapyxkeHo Oonee 20 a30TcoAepkKaIIUX OPTAHUYECKUX COSAMHEHU, B TOM YUCIIC OMACHBIX JIJIS
30poBbsl uenoBeKka. Iloka3aHo, 4TO cOCTaB a30TOPraHMYECKUX COEAMHEHHUM Macen pa3HbIX
napTuil CcymecTBeHHO paznuuaercs. IIpemioskeHbl Mepbl 3alllUThl OKpPY)KaroLled cpeabl U
310pOBbsI pAOOTHUKOB OT OOHAPYKEHHBIX COSAMHEHUH.

KuroueBble cji0Ba: MHAYCTpUAIbHOE Macilo, a30TCOJAEpKalle OpraHMYeCKHE COEIMHEHUS,

XpoOMATOMACC-CIICKTPOMETPHUA, CMA30YHO-OXJIAKAAIOIHC TCXHOJIOITHYCCKHUEC CPCACTBA.

Nitrogen-bearing organic components of industrial oils
Yu. V. Golubkov, N. V. Ermolaeva, and L. E. Shwarzburg

The chemical composition of I-20A and I-40A industrial oils produced by various companies is
studied by chromatomass spectrometry. These oils are found to have more than 20 nitrogen-
bearing organic compounds, including ones that are hazardous to human health. It is shown that
the composition of organic nitro-compounds of various batches of oils differs markedly. Steps
for protecting the environment and health of workers from the identified compounds are
proposed.

Keywords: industrial oil, nitrogen-bearing organic compounds, chromatomass spectrometry,

lubricating-cooling technological fluids.



