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E. P. IllInepéep, T. H. boxosukoesa, /. P. IlInepoep

ITPUMEHEHUE JOHHBIX OTJIOXKEHUM HEDTAHBIX PE3EPBYAPOB B
ITPON3BO/JACTBE KPOBEJIbHOI'O MATEPHUAIJIA

HccnenoBanbl JOHHBIE OTJIOXKEHUS HE(PTAHBIX pE3EpPBYapoB; MPUBEICH pacyeT Kiacca uX
oracHocTH. PazpaboTana TeXHOIOTHs MOTYYEHUSI KPOBEIBHOTO MaTepraa U3 Hedrenuiama.

KitoueBble cJjioBa: JOHHBIE OTJIOXKEHUS HEPTSIHBIX pe3epByapoB, HedTenuiaM, KPOBEIbHBIN
Marepua, Kiacc ONacHOCTH.

Bottom deposits of oil tanks are studied and the hazard class of these deposits is calculated. A
technology is developed for producing roofing material from oil sludge.

Key words: bottom deposits of oil tanks, oil sludge, roofing material, hazard class.

b. 3. Conap, JI. Ill. I'nazos, E. A. Knumuesa, H. I. I'ooxcaes, A. A. baovinun, A. K.
Kanumynnun

PA3PABOTKA TEXHUYECKHUX PELLIEHUI 110 ITOBBIIHEHWIO
IMPOU3BOJUTEJIBHOCTU 141 OOOEKTHBHOCTHU PABOTDI YCTAHOBKH
KATAJIMTUYECKOI'O KPEKMHI'A B OAO «TAN®-HK»

Omucanbl  pe3ynapTaThl  pa3pabOTKM W BHEAPEHHS KOMIUIEKCA TEXHHYECKHX  PEUICHUH,
HANpaBJICHHBIX HAa COBEPUICHCTBOBAHMWE TEXHOJOTMH TIIpoLlecca M MOJACPHM3ALNI0 00OpYIOBaHUS
peakTopHOro OJoKa ycTaHOBKM KaramuTudeckoro kpekuHra B OAO «TAU®D-HK», mo3BomuBmmx
CYIIECTBEHHO MOBBICUTH IPOU3BOIUTEIBHOCTD, 3PPEKTUBHOCTh U CTAOMIBHOCTD Pa0OTHI YCTAHOBKH.

KiroueBble cjioBa: KaTaIUTHYECKUH KPEKUHT, PEAKTOPHBIA OJIOK, pPEaKTOp, pereHeparop,
CBIpbEBbIe (POPCYHKH, IUKIIOHBI, TOPMOKEHHUE TEPMHUUECKUX PEAKIIUHN, CerapalliOHHAs 30Ha, IIUPKYIISAIUSL
KaTtam3aTopa, OeH3WHOBas (PpaKIusi, OKTAHOBOE YHCJIO.

The results of development and introduction of a set of designs aimed at improving process
technology and modernization of equipment of the reactor assembly of the JSC «TAIF-NK» catalytic
cracking plant, which help markedly raise the output, efficiency, and stability of operation of the plant,
are reported.

Key words: catalytic cracking, reactor assembly, reactor, regenerator, feedstock injectors, cyclones,
inhibition of thermal reactions, separation zone, catalyst recycling, gasoline fraction, octane number.

Jeii Hu, lllywens I'ao, Cron Beii

OUBNYECKOE MOIAEJIMPOBAHUE MEXAHMU3MA  PABOTBI  ObBBOJHEHHBIX
INOA3EMHBIX XPAHUJINIIL 'A3A

B cooTBercTBMHM ¢ XapaKTEpPUCTHKaMH OOBOJHEHHOTO IIOA3€MHOTO XpaHWIMIIA ra3a Oblia
paspaboraHa ¢u3zndeckas MOAETb 3aKauku/oTOOpa ras3a, BBHIIIOJHEHO MOJEIMPOBAHUE CTPOMUTENHCTBA U
pabotel xpanunuiia. Ha ocHoBe rpaduka paboOThl OOBOJAHEHHOTO ITO3€MHOTO0 XpaHWIMINA Ta3a M
NEPKOJSIIMOHHOTO MeXaHW3Ma Ta3a M BOABl B OOBOJHEHHOM KOJUIEKTOPE BBISBICHBI 3HAYUMbIE
XapaKTEPUCTHKH OOBOMHEHHBIX XPAHWIHUIL, B TOM YHCJIE HOPHUCTOCTh, OOBOJHEHHOCTb, CTETICHb
reTepPOreHHOCTH KOJIJIGKTOpa U cXxeMa dKcIuryarauuu. OKa3anoch, 4To 0OBOAHEHHOCTh U T'€TEPOr€HHOCTh
KOJUIEKTOpa SBJSIIOTCS ONPEACIAIONIMMHU ITapaMeTpaMy OOBOJHEHHBIX XpaHwiuil. [lokasaHo, d9TO
TOMOTEHHbIE KOJUJIEKTOPBI CIIEAYET HCIOJIb30BaTh B KayeCTBE OCHOBHOTO TOPU30HTA IOJ3EMHOTO
XpaHwinma rasza. [Ipu 3akauke n oTOOpe Traza W3 XpaHWIMIIA CJIeIyeT HNPUHUMaTh BO BHHUMAaHHE
cojiep>KaHue BOJBI B KOJUIEKTOPE.

KuoueBblie cjioBa: 00BOJHEHHBIN Ta30BbIM KOJJIEKTOP, MOA3EMHOE XPAaHUIIHUIIE Ta3a, (HU3NIecKoe
MOJIEJIMPOBAHUE, IEPKOJISIITUOHHBIA MEXAaHU3M, T€TEPOTr€HHOCTb.



A physical gas injection—evacuation model is developed in keeping with the characteristics of
water-encroached (flooded) underground gas storages, and construction and operation of the storage is
simulated. Based on the graph depicting the operation of the water-encroached underground gas storage
and the gas and water percolation mechanism in a flooded reservoir, the important characteristics of
flooded storages, including porosity, degree of flooding, extent of heterogeneity of the reservoir, and
operation scheme, are determined. It was found that the degree of flooding and heterogeneity of the
reservoir are the crucial parameters of flooded storages. It is shown that homogeneous reservoirs should
be used as the main horizon of the underground gas storage. While injecting gas and withdrawing it from
the storage, the water content in the reservoir must be taken into account.

Key words: flooded (water-encroached) gas reservoir, underground gas storage, physical
simulation (modeling), percolation mechanism, heterogeneity.

Dywen YUxcan, I[3unv Oyan, K061 Xe, /[763ii Ban, Cunvghan ®@rn

UCCJIEJOBAHUE CTABWJIBHOCTU DSMVJIBCHUM, JOBBIBAEMOM C ITOMOIIBIO
MULEJIAPHO-ITOJIMMEPHO-IIEJIOYHOI'O 3ABOJIHEHM A

BnusiHue BBITECHSIOLIMX areHTOB — ILEJI0YH, IOBEPXHOCTHO-aKTUBHOTO BEILIECTBA U MOJINMEpPA —
Ha CTAa0MJIBHOCTh J0OOBIBAEMON C HCIOJIB30BAHUEM MHULEISIPHO-TIOIMMEPHO-IIEIOYHOTO 3aBOJHEHUS
OMYJIBbCUU MOXXHO OBICTPO M TOYHO ONPEAEIUTHh C MOMOINBIO aHAJIM3aTOpa CTAaOMIBHOCTH KOMIIAHUU
«FORMULACTION» (®pannus). [Ipubop ¢ukcHpyeT OTpakeHHBIH pacCcesHHBIA CBET U H3MEHEHHUE
ceeronponyckanus. OOHapyK€HO, 4TO INpPU HCIOJIB30BAHUM BBITECHSIOIUX areHTOB CTa0MJIBHOCTh
SMYJIbCHUU BOJIa B HETHU MOCTENEHHO YBEIMYMBACTCS C MX KOHIIEHTPALMEH M, CIIeOBaTENIbHO, CTEIIEHb
00€3BOKUBAHUS MYJIbCUH ITOCTENICHHO CHUXKAETCS, a CTAOMIIBHOCTh AMYJIbCUU HEPTH B BOJIE BO3PACTAET.
OTO CBUAETENBCTBYET O TOM, YTO COJEpXaHWe HEPTH B CTOYHOW Boje moBbimaercs. OmHako mpu
coJiepKaHuU B BOJAHOU (aze He 6osee 700 mr/i menoun HaOMogaeTCs: oOpaTHOE.

KuaroueBbie caoBa: menous, [TAB, nmonumep, MuleISpHO-TOIUMEPHO-LIEIOYHOE 3aBOJHEHUE,
CTaOWIIBHOCTD, TPOTYKIIHS CKBAKUHBI.

The influence of expellants, namely alkali, surfactant, and polymer, on the stability of emulsion
produced by using micelle-polymer-alkali flooding (injection) can be determined quickly and accurately
with the aid of a FORMULACTION (French firm) stability analyzer. The analyzing device records
reflected scattered light and change in light transmission. It was found that, when expellants are used, the
stability of emulsion of water in oil increases gradually with expellant concentration and, consequently,
the degree of dewatering of the emulsion diminishes gradually and the stability of the emulsion of oil in
water increases. This testifies that the oil content in the waste water rises. But the opposite is observed if
the aqueous phase contains no more than 700 mg/liter of alkali.

Key words: alkali, surfactant, polymer, micelle-polymer-alkali flooding, stability, well production.

I. U. Amanynnaesa, A. I'. A3u308, P. B. Anuesa, A. C. Ackeposa

IMPOAYKTBI OTEPUOUKALIMHM, IIOJIYYEHHBIE B IIPUCYTCTBUU  HOBLIX
I[TOJIMMEPHBIX KATAJIU3ATOPOB CYJIb@OKATUOHUTHOI'O TUITA

[IpuBeneHbl pe3ylnbTaThl CHUHTE3a AIKHI-mMpem-alKWIOBBIX 3(QUPOB H CIOXKHBIX 3()UPOB B
MPUCYTCTBUHU CYIb(UPOBAHHBIX MPUBUTHIX COMOJIMMEPOB CTHPOJIA C MOJMAITUICHOM, MOJUCTHPOIIOM,
aTAaKTUYECKUM MOJIUIIPONHICHOM, STUJICHIPONUICHOBBIM KayuykoM. [TokazaHa BO3MOKHOCTb MOTyYEHUs
B IPUCYTCTBUM YKa3aHHBIX KaTaJIM3aTOPOB METUI-mpem-0yTHUIOBOTO, STHII-mpen-0yTUI0BOT0, MPOIUJI-
mpem-0yTUI0BOTO 3(UPOB U KOMIOHEHTOB CHHTETHYECKUX Macel. PeryiampoBaHue KaTaIUTUYECKUX
CBOMCTB CyJIb(PHPOBAHHBIX MPUBUTHIX COMOIUMEPOB BO3MOXKHO H3MEHEHHUEM UX COCTaBa.

KiwueBble cioBa: 3Tepudukanus, MOpocTble 3(UpB, Cylb()OKATHOHUTHI, IOJIUMEPHBIC
KaTaJIN3aToOPHI.



The results of synthesis of alkyl-tert-alkyl ethers and esters in the presence of sulfonated graft
copolymers of styrene with polyethylene, polystyrene, atactic polypropylene, ethylene-propylene rubber,
etc. are reported. The possibility of getting methyl-tert-butyl, ethyl-tert-butyl, and propyl-tert-butyl ethers,
and components of synthetic oils in the presenceof the above-noted catalysts is shown.

Key words: etherification, ethers, sulfonic cation exchangers, polymeric catalysts.

T. K. Bempoea, B. A. Mopo3zos, B. A. /lopocouunckasn, O. B. Pomanoea, b. Il. Tonkonozoe

DOOEKTUBHOCTL PA3JIMUHBIX TUIIOB TIOIJIOTUTEJENA CEPOBOJIOPOJIA B
MA3YTE

PaccMoOTpeHbl OCHOBHBIE THIBI MOIVIOTUTENEN CEPOBOAOPOAA, JOCTYIIHBIE HA POCCHUICKOM PBIHKE.
Ha nByX KOMIIOHEHTaXx TOBApHOIO Ma3yTra — IMPSIMOIOHHOM Ma3yTe M Ta30ilie BUCOpEKMHTa
MIPOAHAIIU3UPOBAHO JIEUCTBUE IMOIJIOTUTENEN CEpPOBOJAOPOAA PA3IUYHOIO XUMHUYECKOIO COCTaBa.
[IpakTuyeckn BO BCeX Cly4yasX NpUMEHEHue mnorinoTturenei 3¢dexrnBHo. OTMEUEHO UX HEraTHBHOE
BIIMSIHME HA M10KA3aTeNb «COAEPKaHUE BOJOPACTBOPUMBIX KUCIIOT U LIEIOYEI.

KiroueBble cjIoBa: MOTJIOTUTEIN CEPOBOIOPO/A, XUMUYECCKUN COCTaB, OCTATOYHOE COJCPIKAHHE
CEepOBOIOPO/IA.

The chief types of hydrogen sulfide absorbers available in the Russian market are examined. The
action of hydrogen sulfide absorbers differing in chemical composition is analyzed with reference to two
components of commercial residual fuel oil, namely straight-run fuel oil and visbreaking gas oil. The
absorbers (absorbents) are effective in almost all cases. They are found to have an adverse effect on the
contents of water-soluble acids and alkalis.

Key words: hydrogen sulfide absorbers, chemical composition, residual hydrogen sulfide content.

IO. B. Ilokonosa
TTOJIVUEHUE ACDPAJIBTOJIOB U3 HEDOTAHBIX OCTATKOB

[TokazaHo, 4TO TpHU paTUALMOHHOM BO3JIEHCTBHM ac(albTUTBHl OKHUCISIOTCA € 00pa3oBaHHEM
KapOOKCHUJIbHBIX, KapOOHWJIBHBIX, CI0KHOA(UPHBIX W (eHONBbHBIX rpymm. [Ipu ompeneneHHON m03e
OOJIyueHUs] U OCYLIECTBICHHM PEAaKLUUU B KHUCIOH WM MIEJTOYHOH cpele MoydaroT acgalbToNbl —
MIPOU3BOJIHBIC ac(ATBTUTOB, KOTOPBIE COJEPKAT MPEUMYIIECTBEHHO (DEHOJIBHBIC TPYIIIBI, SBISIOIIAECS
Hanbosiee paualMOHHOCTOMKIUMHU. BBIsBIEHO, 4TO achanbToNbl SBISIOTCS MHTUOUTOPAMH OKHCIICHUS
HeTsHBIX Macen. BeegenmemM B acdanbToNbl  Cydb(OTpYINI TMOJYYECHBl MOMUGYHKIIMOHATBHBIC
KaTHUOHUTHI.

KiroueBbie cjoBa: achanbTUTH, pPaAMAIMOHHOE OKHCICHHE ac(aabTUTOB, ac(aabTOJHI,
(eHOIbHBIE TPYIIIIHIL.

It is shown that upon irradiation asphaltites are oxidized with formation of carboxyl, carbonyl, ester,
and phenol groups. Asphaltols — derivatives of asphaltites that contain essentially phenol groups, which
are highly radiation resistant, are formed when asphaltites are exposed to a fixed radiation dose and the
reaction occurs in an acidic or alkaline medium. It was found that asphaltols are inhibitors of oxidation of
hydrocarbon (petroleum) oils. Polyfunctional cation exchangers are obtained by introducing sulfo
(sulfonic-acid) groups into asphaltols.

Key words: asphaltites, radiative oxidation of asphaltites, asphaltols, phenol groups.

@. M. Anv-Hoeainizep, M. A6oanna, E. X. Ino-Moccanamu

UCITOJIb3OBAHME N,N-ZJA(TIOJIMOKCUDTUIIEH)-4- TOAELNINJIAHWIIMHA B KAHECTBE
NMHI'MBUTOPA KOPPO3UUN CTAJIA B PACTBOPAX COJIAATHOU KUCJIOTHI



MetonaMu M3MepeHHsI TOTEPU MAacChl, OTEHIIMOJAWHAMHYECKONW MOJSAPU3AUN U CIIEKTPOCKOIHUU
AJIEKTPOXMMHUUYECKOTO MMIIEAaHCca UCCIeI0BaHO HHTruoupytomee naercreue N,N-1u(ImoarmoKCUITHICH )-4-
JOJCIMIaHWINHA C Pa3IMYHBIM YHCIOM OKCHATHJICHOBBIX 3BEHBEB Ha KOppo3Hio crtanu B 1M pactBope
COJITHOW KHCJIOTHI. BBISBIEHO, YTO MCCIEOBAHHBIC COCAMHEHHMS SIBISIOTCS XOPOIIMMHU MHTHOUTOpaMH
Koppo3uu. D(P(HEeKTUBHOCT, MHTHOMPOBAHMS YBEJIWYHMBAETCS C KOHIGHTpalUWedl MHrHOUTOpa, YHUCIOM
OKCHATWJICHOBBIX 3BCHBEB B €ro IIEMM M YMEHBIIEHHEM TeMmueparypsl. MHrubupylomee neiicTBue
UCCIIElyeMbIX COEAMHEHUH 00yCIOBICHO OJIOKMPOBAaHHMEM TIIOBEPXHOCTH MeTaula B pe3yJbTare
ancopOIMM  OKCHATHIICHOBBIX 3BEHbEB HHrHOMTOpa. [Ipomecc amcopOumy OmMHMCHIBaeTCS H30TEPMOI
@peitayxa.  YKa3aHHbIE  COCAMHEHHUS  BBICTYNMAIOT KaK MHTMOUTOPHl  CMEUIAHHOTO  THIA
(TpenMyIIeCTBEHHO aHO/IHBIC). BRIUncIIeHBI HEKOTOPBIE TEPMOIMHAMUYECKHUE MTapaMETPbl KOPPO3UH.

KiroueBble cioBa: HHruOUTOp KOppo3uu, N,N-Iu(IoJTuOKCUITHIIEH )-4-10ACINIaHWINH, KETe30,
azcopoIusi.

The inhibiting effect of N,N-di(polyoxyethylene)-4-dodecylaniline having different numbers of
oxyethylene units on steel corrosion in 1 M hydrochloric acid solution is studied by weight loss
measurement, potentiodynamic polarization, and electrochemical impedance spectroscopy. It is
established that the studied compounds are good corrosion inhibitors. The inhibition effect increases with
the concentration of the inhibitor and the number of oxyethylene units in its chain and with the fall of
temperature. The inhibiting effect of the studied compounds stems from blocking of the metal surface due
to adsorption of oxyethylene units of the inhibitor. The adsorption process is described by the Freundlich
isotherm. The referred compounds act as mixed (mainly anodic) type of inhibitors. Some thermodynamic
corrosion parameters are calculated.

Key words: corrosion inhibitor, N,N-di(polyoxyethylene)-4-dodecylaniline, iron, adsorption.

10. H. Kaxpamananwt, P. I1l. I'adycuesa

COPBLIMOHHBIE XAPAKTEPUCTUKHU COPBEHTOB HA OCHOBE
ITEHOITOJIMBUHWJIXJIOPU A

[Ipemyoxensl CcOpOCHTBI Ha OCHOBE TICHOTIOJMBHHIIIXJIOpUAA UL copOuMu HEPTH U
HE(PTENPOIYKTOB C MOBEPXHOCTH BOAbl. IlokazaHo, 4TO BapbUpOBaHHWEM OOBEMHONH MacChl COPOCHTOB
MOYKHO PEryJIMpoBaTh WX COPOIMOHHYIO €MKOCTh B IMUPOKUX Tpejiesax. YCTaHOBJICHA 3aBHCUMOCTH
U3MEHEHHs COPOIIMOHHON €MKOCTH COpPOEHTa OT KPaTHOCTH pEreHEepalil U TOJIIMHBI He()TSHOTO CIIOs
Ha MOBEPXHOCTH BOJIBI.

KiroueBble cJi0oBa: TEHOMOJIMMEPHI, OOBEMHasi Macca, COpPOLMOHHAS EMKOCTh, IOJMMEpPHBIC
COpOEHTHI.

Sorbents based on polyvinylchloride foam (expanded polyvinylchloride) for sorbing oil and oil
products from water surface are proposed. It is shown that the sorption capacity of the sorbents can be
controlled within wide limits by varying the volume weight of the sorbents. The change in sorption
capacity of the sorbent is found to be dependent on the multiplicity (frequency) of regeneration and
thickness of the oil layer on the water surface.

Key words: foam (expanded) polymers, volume weight, sorption capacity, polymeric sorbents.

A. M. /lanunos
PA3PABOTKA 1 INIPUMEHEHUE TTPUCAIOK K TOITJIMBAM B 20062010 rr.

Ha ocHoBe aHanmu3a nuTepaTypHOM M MAaTEHTHON MH(OpMAIMM pacCMOTPEHA CUTYAlsi B 00JacTu
npucagok kK TommBaM B 20062010 rr. BwisBieHBI OCHOBHBIC TEHICHIIMM B pa3pabOTKe MPHCAOK,
OXapaKTepU30BaHbl OCHOBHBIE THUIIBI Mpucanok. OTMedeHo, uto B Poccun mpeobragaroT WMIIOPTHBIC
MpUCAZKUA, HO OJlarojmapsi OTEYeCTBEHHBIM pa3pa0OTKaM, IMOSBHUBIIMMCS B pacCMaTpPUBAEMBbIN TMEpUO,
Hayajicsi MPOLECC HMIIOPTO3aMEIIeHUsl, KOTOpPbI B MEPCHEKTUBE MOXKET YCTPAHUTh 3aBHCHUMOCTD



TOIUTUBHON MPOMBIIIJICHHOCTH OT 3apyOeKHBIX MocTaBoK. [IpuBeneH aHann3 MOTPeOHOCTH POCCUIICKON
HedTenepepabaThIBAIONIEH MPOMBIIIIEHHOCTH B IMPHUCAIKaX, HEOOXOAUMBIX Ul IOJIy4EHHs TOIUIMB,
OTBEYAIOLINX COBPEMEHHBIM TpeOoBaHUsAM. OXapaKTepr30BaHbl OTCUYECTBEHHbIE pa3pabOTKH B o0jacTu
IIPUCAIOK.

KarwueBble cj10Ba: mpucagka, TOIUIMBO, MATCHTOBAHHWE MPHCAOK, MPOTHBOM3HOCHAS IMPUCAJIKa,
ATKHITHATPAT, JICTIPECCOp, TUCTIEPraTop napaGuHOB, MOOIIAS PUCATKA.

Based on analysis of literature and patent information, the situation pertaining to fuel additives in
the period 2006-2010 is reviewed. The major trends in additive development are shown and the main
types of additives are characterized. It is noted that imported additives predominate in Russia, but thanks
to indigenous developments that occurred over this period, the process of import substitution has begun,
which may rid the fuel industry of its dependence on foreign supplies in the future. The demand of the
Russian oil refining industry for additives required to produce fuels that meet the current standards is
analyzed. The indigenous additive developments are described.

Key words: additive, fuel, patenting of additives, wear-preventive additive, alkyl nitrate,
depressant, disperser of paraffins, detergent additive.



