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M. C. Komenes, H. A. Aumonoe, A. B. beckoposaunbwtii, B. A. Bunokypoe

PI'Y ne¢ru u rasa um. M. M. I'ybxuna

OHTUMM3ALNA PEXXUMA PABOTBI ®OTOBMOPEAKTOPA JIJISI CUHTE3A
BBICOKOOHEPTETUYECKOUN BMOMACCBHI HUAHOBAKTEPUH C LEJIBIO ITOJIVUHEHU A
BUOTOIIMB TPETBEI'O IIOKOJIEHW A

HccnenoBanbl  0COOGHHOCTH KYyJIbTUBUPOBAHHS JIBYX INTaMMOB TEPMO(MDUIBHBIX I[MAHOOAKTEPHIA
Mastigocladus laminosus w Anabaena variabilis B (oTodHoOpeakTope B OTIUBHO-IAOJUBHOM PEXKHME.
N3ydeHpl 3aBUCUMOCTH CKOPOCTH POCTa M BPEMEHU YABOCHHUS KOHIICHTPAIIMH OMOMACCHI OT COACPKAHUS
JTMOKCHIA yIiIepojia B TI0JJaBAEMOM BO3yXe, ONITUMU3UPOBAH COCTaB KyJIbTYpaldbHOU cpenbl. [lokazaHo, 4To
UCIIONIb30BaHUE BOJIOTIPOBOTHON BOJIBI C OOABIEHUEM MAaKpO- U MHUKPOIJIEMEHTOB BMECTO AHAIOTHYHOM
UTATeIbHOM Cpelbl Ha OCHOBE JAMCTH/UIMPOBAHHOW BOIBI OOEcreunBacT OOJNBIIYIO CKOPOCTh pOCTa
OomoMaccel. MUHMMAIIbHOE BpeMsl YIBOSHHUS KOJIMYECTBA OMOMACCHI OOOMX HCIBITAHHBIX ITAMMOB OBLIO
JIOCTUTHYTO TIpU cojziep>kaHuu 4% 00. TUOKCHIa yriiepo/ia B IojgaBaeMoM Bo3ayxe U coctaBmwiio 0,9 cyT. s
Mastigocladus laminosus v 1,1 cyt. nst Anabaena variabilis.

KiroueBble ¢JioBa: OMOTOIUIMBO TPETHETO MOKOJICHUs, (POTOOHOPEaKTOp, IMaHOOaKTepuH, Oromacca.

The distinctive features of cultivation of two strains of thermophilic cyanobacteria, Mastigocladus
laminosus and Anabaena variabilis, in a pouring-off-filling-up type of photobioreactor are investigated. The
dependence of the biomass growth rate and concentration doubling time on the carbon dioxide content in the
injected air is studied and the culture medium composition is optimized. It is shown that tap water added with
macro- and microelements, instead of analogous distilled water based nutrient medium, facilitates faster
biomass growth. The minimum biomass doubling time is 0.9 day for Mastigocladus laminosus and 1.1 days
for Anabaena variabilis when the carbon dioxide content in the injected air is 4 vol. %.

Key words: third-generation biofuel, photobioreactor, cyanobacteria, biomass.

C. K. Yypaxkoesa, U. /1. Hecmepos, K. @. bozamwix

Youmckuii rocypapCcTBeHHbIN HePTAHOM TEXHUMIECKUM YHUBEPCUTET

CIIOCOBbI CHMXEHUA DOHEPT'O3ATPAT HA CTAAMU YACTUYHOI'O OTBEH3MHNBAHMA
HEDTHU

C yueToM JaHHBIX, MOJyYEHHBIX MpPU OOCIECIOBAaHUHM JBYX MPOMBIIUICHHBIX YCTaHOBOK MEPBUYHON
nepepadoTku HePTH B OAO «OpckHeDTEOPTCHHTES», METOIOM MAaTEMATHYECKOT'O MOCITHPOBAHUSI BBITTOJTHEH
CPaBHHUTENBHBIM aHaJIN3 DHEpPro3arpaT Ha CTAaJWM YaCTHMYHOTO OTOCH3WHUBAHUS TMPH Pa3IUYHBIX CXEMaX
paboThl MEepeKpecTHOTOUYHOW HacamouyHoi KomoHHbI K-1. Ilokazano, uro skcruryatanus kosoHHbI K-1 ¢
JIByXYPOBHEBBIM BBOJIOM ITOTOKOB 00ECCOJIEHHOW HE()TH IO CPABHEHUIO C UCTIOIB30BAHUEM «TOPSIUCH CTPyH»
o0OecrieunBaeT 3HAUMUTEIbHOE CHUKEHHME SHEpro3arpar Ha (pakUMOHHpOBaHHE HEPTH MPU MOBBILICHUH
otrbopa 6eH3MHOBOM (hpakiu ¢ TpedyeMoil TeMnepaTypoil KOHIIa KUTICHHUS.

KiroueBbie cioBa: oTOeH3uHUBaHUE HeQTH, OcH3WMHOBas (pakmus, peKTU(PUKAIIMOHHAS KOJIOHHA,
MEPEeKPECTHOTOYHASI HACAKa, CIIOCOOBI TEIJIONOABO/IA, MATEMAaTHIECKOE MOICTUPOBAHNE, SJHEPT03aTPATHI.

Based on the data obtained in test runs of two industrial-scale primary crude oil refining plants at OAO
Orsknefteorgsintez (Open Joint-Stock Company Orsk Oil Refining and Organic Synthesis), a comparative
analysis of energy consumptions at the partial topping stage in various versions of operation of a K-1 type of
cross-current packed column is performed using mathematical modeling method. It is shown that use of K-1
column with feeding of desalted oil streams at two levels reduces energy consumption for oil fractionation
with greater extraction of gasoline fraction having the required final boiling point much more than by use of
“hot stream”.

Key words: crude oil topping, gasoline fraction, fractionating column, cross-current packing, heat
supply methods, mathematical modeling, energy consumptions.



A. JI. Uyounoeckux, B. JI. Jlawixu, B. I'. Cnupxkun

3A0 «<HAMU-XVIM>»,
PI'Y ne¢ru v rasa um. M. M. I'ybxuna

BbIBOP MTHOOPMATUBHbLIX XAPAKTEPUCTUK MOTOPHOI'O MACJIA U1 OHEHKHM EI'O
PABOTOCIIOCOBHOCTHU

[IpennoxxeH MoAXON K OMPEAETCHUI0O W3MEHEHMs KauyecTBa MOTOPHOTO Macjia MpH ero pabdore B
JIBUTAaTele BHYTPEHHEIO CrOpaHWs, OCHOBAaHHBIH HAa HCIHOJB30BAaHWU TIOJIOKCHHH HEpaBHOBECHOMN
TEPMOJMHAMMKH JJIsl ONMHCAHUS Tpolecca cTapeHus macia. Iloka3aHo, 4TO OCHOBHOW XapaKTepUCTHKOMN
npolrecca CTapeHusl Maciia B JIBUTaTeNe SBJISETCS KUCIOTHOE YUCIIO, a TAKKE COAEPKAHWE B Macliie TBEPIAOH
¢assl.

KiroueBble cjioBa: MOTOPHOEC MacCJIO, IBUTATEJIb BHYTPCHHETO CropaHus, KUCIIOTHOC YHUCJIO, DHTPOIIHA.

An approach based on the use of the postulates of nonequilibrium thermodynamics for describing oil
aging process is proposed for determining the change in the quality of lube oil performance in internal
combustion engine. It is shown that the basic characteristics of the oil aging process in the engine are the acid
number and the solid phase content in the oil.

Key words: lube oil, internal combustion engine, acid number, entropy.

Caoxy [yn, Xyuuun Jlwo, Yscanvcu Ilan

MOE Key Laboratory of Petroleum Engineering in China University of Petroleum (Beijing, China)

MOJEJIMPOBAHUE 1 KUHETHKA ITPOHECCA HU3KOTEMITEPATYPHOI'O OKHNCJIEHVA
JIETKOU HE®TU

[MocpencTBoM (GU3NIECKOTO MOACTHUPOBAHUS MCCIIEAOBAHO MOBEICHHUE PAa3IMYHBIX HedTel B mporecce
HU3KOTEMIIepaTypHOro okuciaeHus. C yMeHbIIEHHEM CcoJAepKaHHs He(pTH B TMOPOJAE KOJIUYECTBO
MOTJIOIIEHHOTO B PEAKIMH KHUCIIOPOJia CHIDKACTCsA. BBISBICHO, YTO co/Aep)kKaHHE B HEPTH apOMAaTHYECKUX
YIIEBOIOPOAOB B 3HAUUTEIHHON CTEMIEHHU BIUSET Ha CKOPOCTh IPOIECca OKUCIICHUS. Y paBHEHUE AppeHuyca
JUI pacdeTa KHHETUYECKHUX MapaMEeTPOB PEAKIMU J0padaThiBAId C YYETOM COJCPKAHUS apOMATUYCCKHX
yIIEBOIOPOAOB B HE(DTH.

KualoueBble cjioBa: jerkas He(Tbh, HarHeTaHue BO3AyXa, TOpeHHE He(TH, HHU3KOTEMIIepaTypHOE
OKHCJIEHUE, KUHETHUKA PEaAKIUU.

Air injection into water-flooded light crude oil reservoirs has been proved to be a potential technique for
improving oil recovery. The low-temperature oxidation (LTO) properties of different types of light crude oils
are studied using physical simulation method. The amount of oxygen absorbed in the reaction is found to
diminish with diminution of the oil content in the oil-bearing rock. It is shown that the aromatic hydrocarbon
content in the oil exerts considerable influence on the oxidation rate. The Arrhenius equation used for
analyzing the reaction kinetics parameters is improved taking account of the aromatic hydrocarbon content in
the oil.

Key words: light crude oil, air injection, oil combustion, low-temperature oxidation, reaction kinetics.

JI. M. Ilemposa, H. A. Aobaxymosa, /l. H. bopucoe, M. P. Akyooe, H. M. 3aiioynnun, I'. B. Pomanos

HuctuTyT Oopranndeckoit u dpusmdeckornt xumun uM. A. E. Apbysosa KasHL] PAH
B3AVMOCBS3b ®JIOKKVJIAINN, OCAXEHNSA Y CTPOEHUSA ®PAKIIMI ACPAJIBTEHOB

Ha npumepe acanbTeHOB IBYX TSKENbIX HePTel MOKa3aHO, YTO XapaKTep MPOTEKaHUs IMPOLECCOB
(GIOKKYIAIMA U OCAKIEHUSA ac(albTEeHOB COTJIACYEeTCS C pasinyueM B cojaepkaHuu (pakmuii Al m A2
ac(anbTeHOB M OCOOEHHOCTSMH CTpoeHHs 3TuX ¢pakuuid. [lokazaHo, 4To (IOKKYIALUS M OCaXKICHUE
achanbTeHOB MMEIOT MecTo s (¢pakuuu Al u He xapakTepHbl s Gpakuuu A2 TpU OJIUHAKOBOM
OTHOWICHUM H-T€NTaH : Toimyosl. OTIMYMS MOJEKYISpPHOM CTpyKTypbl ¢pakimun Al ot ¢pakuum A2



3aKJIIOYal0TCA B 6OJIBHI€I>'I ApOMATHUYHOCTHU, MCHLBUICM COACPIKAHUU 60KOBBIX AJIKNJIBHBIX ueneﬁ n
reTepoaToMoOB, 00Jiee BRICOKOW MOJIEKYJSIPHON Macce.

KawueBble  caoBa:  (QUOKKymsauus — achanbTeHOB,  YCTOMYMBOCTH  acanbTeHoB,  YD-
criektpodoTomeTpusi, ppakiuu achaabTEHOB, TSKeIas HEPTh, APOMATUIHOCTD.

Using asphaltenes of two heavy crude oils as examples, it is shown that the pattern of occurrence of
asphaltene flocculation and precipitation processes concurs with the difference in the content of A1 and A2
asphaltene fractions and the structural peculiarities of these fractions. It is shown that flocculation and
precipitation are usual for fraction A1, but not typical for fraction A2 at identical n-heptane/toluene ratio. The
difference in the molecular structures of Al from A2 consists in greater aromaticity, lower content of side
alkyl chains and heteroatoms, and higher molecular weight.

Key words: asphaltene flocculation, stability of asphaltenes, UV spectrophotometry, asphaltene
fractions, heavy crude oil, aromaticity.

Mao Tyn, 13y Hlenveyii, Xo I[33ca0, JIto Xyu, JIu FOca, Yrncoy ®@an, l{u Briiyzaus

Nanjing University of Technology (Nanjing, China)

BJIMSAHUE MOJUOUITUPOBAHUS LIEOJIUTA Cu'-13X JAHTAHOM HA JIMHAMUWYECKVYIO
KOHKYPHUPVYIOIIYIO AICOPBIINIO 3-METUJITUO®EHA U BEH3OTUO®EHA

MeToioM HOHHOTO OOMEHa TMPUTOTOBIICHBI I[EOJNUTHBIE COPOCHTHI Cu'-13X wu La/Cu'-13X.
UccnenoBana nuHamudeckas azncopOius 3-metwitnodpena u  OeH30THO(EHA B  HEMOABHIKHOM  CIIOE
ancopOeHTOB. BhIsABIIEHO, UTO BBEICHHUE PEAKO3EMENBHOTO AJIEMEHTa B coCcTaB meonuta 13X yBeanduBaer ero
€MKOCTh M CEeJICKTUBHOCTh aJCcOpOIMM COCAMHEHHH Cepbl, a Takke OociabiaseT aacopOIMOHHYIO
KOHKYpeHIIHto. M3y4eHo BIMSHHE HA MapaMeTphl aJCOPOIMHU BBICOTHI CIIOS aCOPOCHTA, pacXxolia ChIphs H
MPOJIOJDKHTEILHOCTH KOHTAKTUPOBAHUS )KHIKOH (ha3bl M aJICOPOCHTA.

KiroueBble cj10Ba: penKO3eMENbHBIM JJIEMEHT, AWHaMudeckas azacopOuwms, wneomut 13X, 3-
MetunTuodeH, 6eH30THodeH.

The zeolite sorbents Cu'-13X and La/Cu’-13X were prepared by ion-exchange method. An investigation
was made of dynamic adsorption of 3-methyl-thiophene and benzothiophene on fixed beds of the adsorbents.
It was found that introduction of the rare-earth element La into 13X zeolite promotes its 3-methyl-thiophene
and benzothiophene adsorption capacity and selectivity and reduces adsorption competition. The best results
are obtained if the adsorbent bed height is 14 cm, feed rate is 14 ml/h, and the liquid phase and adsorbent
contact time is 30 min.

Key words: rare-earth element, dynamic adsorption, 13X zeolite, 3-methyl-thiophene, benzothiophene.

H. K. Konopawesa

HaumoHaAbHBII MUHEPaAbHO-ChIpbeBol yHuBepcuteT « [ opubiit» (r. Canxr-Iletep6ypr)

HOJIYYEHHUE KOMIIOHEHTOB CYIOBBIX TOIUIMB C YJIVUIIEHHBIMU
HU3KOTEMIIEPATYPHBIMHU CBOMCTBAMMU

HccnenoBana 3((eKTUBHOCTH COMOIUMEPHBIX JIEMPECCOPHBIX MPUCAAOK B HEPTIHBIX (PAKIHUIX
MPSIMOTOHHOTO W JIECTPYKTUBHOTO TPOUCXOXKICHUS: TPSIMOTOHHOM nu3enbHOM ¢pakinun 180-350°C,
macnsiHoU ¢pakiuu 275-400°C u 3KCTpaKkTe €€ CEIEKTHBHOM OYMCTKH, BAKYYMHBIX T'a30MIISAX, MPOJYKTaxX
3aME/JICHHOTO KOKCOBAaHUS M KaTaJUTUYECKOro KpekuHra. [lokazaHa BO3MOXKHOCTb IOJYYEHMs CYIOBBIX
TOIJIMB C YJAyYIIEHHBIMH HHM3KOTEMIEPAaTYpHBIMH CBOMCTBAaMH BBEJCHHEM B YKa3aHHbIE (pakUuu
COIOJIMMEPHBIX MPHUCATOK B ONTUMAJIbHBIX KOHLEHTPALHSIX.

KiroueBble cJioBa: JIeMpeccopHasi MPUCAIKa, CYJA0BOE TOIUIMBO, TEMIIEpaTypa 3acCThIBaHUS, TBEPIbIC
napadrHbI, HI3K03aCThIBAONNE HE(DTETIPOTYKTHI.



The effectiveness of copolymer depressing dopants in straight-run and degraded oil fractions, namely,
180-350°C straight-run diesel fraction, 275-400°C oil fraction and extract of its selective purification,
vacuum gas oils, and products of delayed coking and catalytic cracking is investigated. It is shown that marine
oils with improved low-temperature properties can be obtained by adding to these fractions copolymer
depressing dopants in optimal concentrations.

Key words: depressing dopant, marine oil, pour point, solid paraffins, low-congealing oil products.

A. A. Myxameosanoesa, 0. A. Jlebeodes, lA H. ‘IyebtpoeL A. T. Myxameozanoes

bamxupckuit rocyaapcTBeHHbIN YHUBEPCUTET,
Hucrutyr $pusuku Mmorexya u kpucrassos YHI] PAH

V3MEHEHUE MOJIEKVJISIPHOM CTPYKTYPbI KOMIIOHEHTOB MU30TPOITHBIX ®PAKI{WH
HE®TAHBIX ITEKOB B ITPOHECCE TEPMOIIOJIMKOHAEHCALINN

Meromamu  dayopectieHTHOH U YD-CIIEKTPOCKONMHM  HUCCIICIOBAHO BIMSHUE TEMIIEpaTypbl U
IPOIOJDKUTEIBLHOCTH TepMOOOpaboTKH Ha mporecc oOpa3oBaHus Me30(a3bl IpU TEPMOIOIMKOHICHCAITUH
M30TPOITHOTO HE(PTSHOTO MEeKa. Y CTAHOBICHA MOJIEKYJISIPHAS CTPYKTYPa OCHOBHBIX KOMITOHEHTOB H30TPOITHOMN
¢pakuun HedTsHbIX TeKkoB. [lokazaHo, uTo mnpuMeHeHue Y D-CIIEKTPOCKONMMM Uil aHaInW3a HEPTIHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM MasIo3((EKTHBHO, B TO BpeMs Kak (DIIyOpeCeHTHasi CHEKTPOCKOIHS TTO3BOJISIET
U3y4aTh MEXaHU3M MOJIEKYJISIPHBIX TpaHC(POpMaLUii MpH Me30(a3HBIX MPEBPAIICHUAX B HEPTIHBIX NEKaX.

KiroueBnblie cioBa: HedTssHOM Tiek, QuryopectieHnus, Y D-CrieKTpOCKOUs, MOJICKYJIIpHAs CTPYKTYypa,
Me30(¢a3HbIe MPEeBpaIleHus, TEPMOTIOIUKOHICHCAITHSI.

The effect of heat treatment temperature and time on the mesophase formation process in
thermopolycondensation of isotropic petroleum pitch is studied by fluorescence and UV spectroscopy. The
molecular structure of the basic components of isotropic petroleum pitch fractions is established. It is shown
that UV spectroscopy is ineffective for analysis of multicomponent oil systems, whereas fluorescence
spectroscopy allows study of the mechanism of molecular transformations in mesophase petroleum pitch
conversion process.

Key words: petroleum pitch, fluorescence, UV spectroscopy, molecular structure, mesophase
conversions, thermopolycondensation.

P. B. Apxunoes, b. U. I'uzamynaun, A. B. [lIkanukos, O. E. Kypakuna, O. A. Typanoesa, B. K. Ko3noe,
A. H. Typanoe

Kasanckuit ([TpuBoAKcKHil) GpeAepasbHBINA yHUBEPCHUTET,
Kazanucxkuit pusnko-rexunyeckuit uHCTUTYT uM. E. K. 3aBoiickoro KasHIT PAH,

Kazaucxkuit I‘OCYAapCTBEHHbIﬁ BHEPFETI/I‘IECKI/Iﬁ YHHUBEPCUTET

VCCJIEJJOBAHUE TPAHC®OPMATOPHOI'O MACJIA METOJJAMM SJJEPHOM MATHUTHOM
PEJIAKCALIMA N Z-CKAHMPOBAHUA

MeTtomamMu sIepHON MAarHUTHOW pellakcalli U Z-CKaHWPOBAHUsS HCCIENOBAHO TpaHc(opMaTopHOE
maciao Mapku ['K. Pazmep HEOTHOPOIHBIX CTPYKTYp YBEIMUYHMBAETCA B MPOLIECCE SKCIUTyaTallMd Macia.
OpHako cojiepkaHue TBEPIbIX YaCTHIl B KHUAKOW (a3e ocTaercs MPaKTUYECKH HEU3MEHHBIM, a UX M30BITOK
BbINIagacT B 0Caao0K. O6cy>1<11aeTcs1 BO3MOXHOCTb KOJIMYCCTBCHHOT'O OMPCACIICHUA OTHOIICHWA HCOAHOPOAHLIC
CTPYKTYPBHI : )KUIKOCTh B UCCJIEIOBAaHHBIX 00pa3ax Macia.

KiaroueBble cjioBa: TpaHC(POPMATOPHOE MACTIO, SA€PHAS MarHUTHAs penaKcanus, Z-CKaHupOBaHHE.

GK grade transformer oil is investigated by nuclear magnetic relaxation and Z-scanning methods. The
heterogeneous structures grow in size in the oil performance process. The solid particle content in the liquid
phase, however, remains practically unchanged and the excess particles precipitate. The feasibility of



quantitative determination of the heterogeneous structure to liquid ratio in the investigated oil specimens is
discussed.

Key words: transformer oil, nuclear magnetic relaxation, Z-scanning.

P. III. Cyjpuanos, A. C. Myxmapoes, P. M. ®amxymounoea

MockoBckui rocypAapCTBeHHbIN MAIMHOCTPOUTEAbHBIN YHUBEPCUTET,
KazaHckuit HaIlMOHAABHBIN HCCAEAOBATEAbCKHI TeXHOAOTHYECKUI YHUBEPCUTET,

AAbMETbeBCKHIA TOCYAQPCTBEHHBIN HePTAHOM MHCTUTYT

OLEHKA 5OOEKTHBHOCTU ITPOLUECCA DKCTPAT'MPOBAHUMA YTJIEBOJJOPO/I0B U3
HEOTE3AI'PA3HEHHBIX TPYHTOB

Ha npumepe mpouecca SKCTparMpoBaHUs —YIJIEBOJOPOJIOB U3 He(TE3arps3HEHHBIX IPYHTOB
HU3KOKHUIISIIHAM PAacTBOPUTEIEM PACCMOTPEHA METOJAMKA pacyeTa IJIOTHOCTU IIOTOKAa MACChl YINIEBOJOPOIOB
Ha OCHOBE TMIIOTE3bl O MMHHMMYME IIPOM3BOJCTBA DHTPONMH. V3ydeHO BIMSHME OTHOLICHHS SKCTPAreHT :
He(Te3arps3HeHHbIH TPYHT Ha IUIOTHOCTH moToka maccel M KIIJI sxctpakropa. IlpoBeneHo comocTaBiieHUe
PE3yJIBTaTOB pacyeTa ¢ SKCIEPUMEHTAIbHBIMU JAHHBIMU.

KuroueBble ciioBa: HedTe3arpsi3HEHHBIE TPYHTHI, IKCTPAaripPOBaHUE YTIIEBOOPOIOB, TUIOTHOCTh MOTOKA
Macchl, HeTecoaepKaHue.

The procedure for calculating hydrocarbon mass flux density based on the hypothesis of minimum
entropy generation is examined using the process of hydrocarbon extraction from oil-contaminated soils by a
low-boiling solvent as an example. The effect of extractant to oil-contaminated soil ratio on the mass flux
density and the extractor efficiency is studied. The calculated data are compared with the experimental ones.

Key words: oil-contaminated soils, extraction of hydrocarbons, mass flux density, oil content.

yn Lyns, Ma Caonans, Jlu I[3unysze
Jilin University (Changchun, Jilin, China)

O4YNCTKA BOAOHOCHBIX I'OPU30OHTOB OT APOMATHUYECKHNX YIJIEBOAOPOIOB
IIYTEM UX OKUCJIIEHUA B COYETAHNU C AMCCUMWIALMOHHBIM BAKTEPMAJIBHBIM
BOCCTAHOBJIEHUEM JKEJIE3A

JlMcCuMIIIATOPHBIE KEJIe30BOCCTAHABIMBAIONINE OAaKTEPUU MOJIYYAlOT SHEPrHI0, HEOOXOAUMYIO IS
AKHU3HEIEATEIIbHOCTH, TOCPEACTBOM OKHCIEHHSI OPTaHUYECKUX COEAMHEHHWI WM BOAOPOAA B COYETAHUM C
BoccraHoBieHueM xenesa (III) B sxeneszo (II) B mox3emubIx cpenax. B nanHoit pabore yka3aHHble OaKTepUU B
aHa’pOOHOM cpefie HCMONB30BAIM JJIS OKWCICHUsT O€H30J1a, TOJyoja, STHUIOEH30Jla W KCUJIOJIOB —
3arps3HUTENEH BOJOHOCHBIX TOPU30HTOB.

[TokazaHO, 4TO KMHETHKA OKHCJICHUS apOMAaTHYECKHUX YTJIIEBOIOPOJOB B COUYETAHHH C OAKTEPHUAIBLHBIM
BOCCTAaHOBJICHHEM JKelle3a TOAYMHAETCS MepBOMY MOpsAaKy. KoHcTaHTa CKOpPOCTM MaKCHMalbHa IIpH
OTHOUICHUH apoMaTH4ecKue yriaeBogopossl : Fe, paBHoM 1. KoHCTaHTa CKOPOCTH OKHCIIEHHS YBETUYHUBACTCS
B pany OeHzon < Tomyod < 3THIOEH30d < KCHJIONBL. D((HEKTUBHOCTH NpeoOpa3oBaHUS apOMAaTHUYECKUX
YTJIEBOJIOPOIOB BO3PACTAET C KOHLIEHTpaUeH cyocTpaTa — JMMOHHOM KHUCIIOTHI.

KiaoueBblie cJIOBA: OcH301I, TONYOJI, STUIIOEH30I1, KCHUJIOJBI, JHUCCUMUISAIIMOHHEIC
JKEJIE30BOCCTAHABIIMBAIOIINE OAKTEPHUH, OKCHJIBI JKeJIe3a, BOJJOHOCHBIA TOPU30HT.

Dissimilatory iron-reducing bacteria (DIRB) derive energy for vital activity by oxidizing organic
compounds or molecular hydrogen coupled with iron (III) reduction to iron (II) in subsurface environment.
These anaerobic bacteria were used to oxidize benzene, toluene, ethylbenzene, and xylenes (mixture of o-, m-,
and p-xylenes) (BTEX) which are aquifer pollutants.

The experimental results indicated that the kinetics of BTEX oxidation coupled with bacterial iron
reduction follows first-order equation. The oxidation rate constant increased in the order benzene < toluene <



ethylbenzene < xylenes (0.0169, 0.0214, 0.0251, and 0.0314 for akaganeite reducing system and 0.0148,
0.0064, 0.0089, and 0.0091 for goethite reducing system, respectively). The BTEX degradation rate increased
initially and then declined at BTEX/Fe ratio above 1. The rate constant was the maximum at BTEX/Fe ratio of
1. The BTEX degradation efficiency increased with citric acid (substrate) concentration.

Key words: BTEX, dissimilatory iron-reducing bacteria (DIRB), iron oxides, aquifer.

B. U. I'nazynos, A. b. Mazuo, 3. P. Axmaouesa

['YII «UHucrutyT Hedprexummnepepaborku PB>» (r. Yoa)

PACUETHAS OLIEHKA IIIYMOBOI'O BO3JIEVICTBUS ITPEJIIPUATHS HA TTIPUJIET AIOLIYIO
TEPPUTOPUIO

[Ipoananu3upoBaHbl pe3ynbTaThl PACUETHOW OIEHKH aKyCTHYECKOro 3arps3HeHusl aTMochepHOro
BO3AyXa JUIA  HECKOJBKMX  He(PTEXUMHUECKHMX  MNpeanpustuii. PaccMoTpeHa — 1enecooO0pa3HOCTb
KOPPEKTUPOBAHMSI CAHUTAPHO-3AIUTHOW 30HBI MPEANPUATHS MO pe3ylbTaTaM aKyCTHUYECKHUX pacyueToB.
[TpennoxeHsl ciocoObl pelIeHUs BBISIBICHHBIX MTPOOJIEM.

KiroueBble ciaoBa: mIyM, MCTOYHHMK IIymMa, 3aTyXaHUE NIyMa, CHEKTp IIyMa, OKTaBHas I10JI0ca,
CaHMTapHO-3alUTHAs 30HA.

The results of computational assessment of acoustic pollution of atmospheric air for several
petrochemical enterprises are analyzed. The advisability of proper positioning of the sanitary-and-safety area
of the enterprise based on acoustic computation results is examined. Ways are proposed for solving the
indicated problems.

Key words: noise, source of noise, noise attenuation, noise spectrum, octave band, sanitary-and-safety
area.

C. E. babaw, II. O. I'ycoekos, I. E. Amenuukuna, C. IO. Konosanos, A. I. Ocmaxos, /I. C. Cokonos
000 «BHMHMOC-Hayka>,

00O «TomckuepTexum>

[NOBBIIIEHUE 5®PEKTHUBHOCTHU PABOTbBI [IEYHBIX BJIOKOB OTUJIEHOBbBIX
I[MPON3BOACTB 3A CHET ITAPO-BO3JYHIHOI'O JEKOKCOBAHUA 3AKAJIOYHO-
NCITAPUTEJIbHBIX AITIIAPATOB

[IpuBenensl pe3ynbTarhl BHEAPEHHS Ha 3TUieHOBOM Mpou3BojicTBe JI1-300 OO0 «TomckuedTexum»
TEXHOJIOTHH MPOIEcca Mapo-BO3IYIIHOIO BbDKUTAa KOKCA M3 3aKaJIOYHO-UCTIAPUTENbHBIX ammapaToB (3UA),
CIOCOOCTBYIOIICH TMOBBIICHUIO 3(()EKTUBHOCTH PAOOTHI TMEUYHBIX OJOKOB MHPOJIHM3a 3a CYET CHIDKCHHS
BpeMeHH JiekokcoBaHus 3UA, u, cliejoBaTenbHO, YBEIMUCHUIO BBIPAOOTKHU IeTeBoi mpoayKiuu. [loka3zaHsl
HEJIOCTaTKH TPATUIIMOHHOM MEXaHWYECKOW YHCTKH Tpyook 3MA B CcpaBHEHMH C TIPOIECCOM Iapo-
BO3JIYIIIHOTO JIEKOKCOBAHUSI.

KuroueBble cjioBa: 3TUIICHOBOE IMPOM3BOJCTBO, MEYHON OJIOK MUPOJIHM3a, 3aKaJOYHO-UCHAPUTETbHBIN
amnrmnapar, KOKC, Tapo-BO3/1yIIIHOE JJIEKOKCOBaHUE.

The results of adopting in the EP-300 ethylene plant of OOO Tomskneftekhim (Tomsk Petrochemicals
Ltd.) the technology of vapor-air burning-out of coke from the quenching-vaporizing apparatuses (QVA),
which enhances the operational efficiency of pyrolysis oven trains by reducing QVA decoking time and,
consequently, raises the yield of target products, are reported. The deficiencies of conventional mechanical
cleaning of QVA pipes vis-a-vis vapor-air decoking process are indicated.

Key words: ecthylene plant, pyrolysis oven train, quenching-vaporizing apparatus, coke, vapor-air
decoking.



