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@. P. Hemazunos, JI. A. Koxanuukos, T. C. bocamuvipes, M. U. /lenunvxanos
VTUIIN3ALIWA CEPHUCTOI'O ITIOITYTHOI'O 'A3A

Paccmotpena mpobGiema yTWIM3allMM CEPHUCTBIX IOIYTHOTO ra3a M MPUPOAHOTO raza HeOOJIbIINX
MECTOPOX/ICHUH. B KadecTBe OJHOTO W3 HANPABICHUN PELICHHs TOW MPOOJIEMBI MPEAJIOKEHO CO3AaHUE
HEMOCPEJICTBEHHO HA MECTOPOKICHUU MPOU3BOACTBA MPOJYKTOB IMPOMBICIOBOM XHMHH, B YacTHOCTHU
peareHTOB TMPOTHUB CYIb(ATBOCCTAHABIMBAIONINX OaKTEpHid C HCIOJB30BAHUEM B KadeCTBE ChIPbs
CEepOBOIOPOIA.

[IpuBenensl pe3ynbTaThl HCHBITAHUS OuomMaa «OABAHC», TEXHOJOTHS IOJY4YEHHS KOTOPOTO
OCHOBaHa Ha B3aUMOJICHCTBUM CEPOBOJIOPOJA, COJIEpIKAILIErocss B YIJIEBOJOPOJHOM Trasze, € Jpyrum
CBIPbEBBIM HEPTEXUMUYECKMM KOMIOHEHTOM. Ilo pe3ynapraraM IIHMPOKOro Kpyra HpPOMBIIUIEHHBIX
WCTIBITAHWIA JAHHBIA OMOIUI TOMYIIEH K TPUMEHEHHIO B HE(TEra3oBOM OTpaciiy.

KiroueBble ci10Ba: MONYTHBIM Ta3, CEPOBOAOPOA, YTUIM3ALM, XUMHYECKUE TOIJIOTUTENH,
HEPTENPOMBICIIOBAsI XUMUSI, CEPOCOAEPIKALIUE TPOTYKThI, OMOLIMI, TEXHOJIOT s, CXEMa, yCTaHOBKA.

The problem of utilizing sour associated gas and natural gas from small fields is examined. Creation
of production of commercial chemical products directly in the field, in particular, reagents against sulfate-
reducing bacteria using hydrogen sulfide as feedstock, is proposed as one direction for solving this problem.

The results of testing “Advance” biocide, whose production technology is based on the reaction of
hydrogen sulfide contained in hydrocarbon gas with another feedstock petrochemical component, are
reported. According to the results of a wide series of industrial tests, this biocide is suitable for use in the oil
and gas sector.

Key words: associated gas, hydrogen sulfide, utilization, chemical absorbents, oil field chemistry,
sulfur-containing products, biocide, technology, scheme, plant.

K. E. llankun, IO. B. Heanoea, P. U. Ky3emuna, C. H. Illmuoixoe

CPABHEHME BUOTOIUIMB C HEO®TAHBIMU TOINVIMBAMU T10 ®U3UKO-XUMUYECKUM
XAPAKTEPUCTHUKAM

PaccmoTpeHbl  (PU3MKO-XMMHYECKHE XApPAKTEPUCTHKH IKUAKUX OWOTOIUIMB  Pa3HBIX  BHJOB
(6uoctiupTOB, OMOAM3ENS W T.A.) B CPAaBHEHUHU C AHAIOTMYHBIMH XapaKTEPUCTUKAMHU HE(TSIHBIX TOTUIMB.
[Toka3zaHbl MperMyIIecTBA U HEJOCTATKH OMOTOILIMB MO ATUM XapaKTEPUCTHKAM.

KaioueBbIe cjioBa: 6I/IOTOHJ'II/IBO, @HBHKO-XHMH‘ICCKHC CBOMCTBA.

The physicochemical properties of liquid biofuels of different types (bioalcohols, biodiesel, etc.) in
comparison to the same characteristics of petroleum fuels were examined. The advantages and disadvantages
of biofuels with respect to these characteristics were demonstrated.

Key words: biofuel, physicochemical properties.

B. P. Huemamynnun, 3. I. Tenawee, H. P. Huemamynnun, E. E. /loszononw, P. TI.
Huemamynnun

[NOJIVUEHUE TPAHCO®OPMATOPHOI'O MACIJIA C VIIYUIIEHHBIMUA
SJIEKTPUUYECKUMHU XAPAKTEPUCTUKAMU

[Ipennoxena  TEXHOJOTHS  TOJMy4YeHHs  TpaHCHOPMATOPHOTO  Macia C  yJAy4YIICHHBIMH
IKCIUTYaTallMOHHBIMU XapaKTEPUCTUKAMU HA OCHOBE Y3KOW MAacsTHOW ()pakiuu CEpHUCTON mapadUHUCTON
HEPTH TMyTeM €€ CEJIeKTHMBHONH OYHCTKH N-METHIMUPPOIUJAOHOM U JOOYUCTKH aJCOPOCHTOM TpHU



OTIpeIeNICHHBIX yCIOBUsX. [lomyueHHOe Maciio OTIMYAeTCs MOBBIIICHHOW CTAOMIBHOCTBHIO AJIEKTPHYECKHIX
XapaKTePUCTHUK.

KmioueBble cJjoBa: TpchCpopMaTopHoe MacCJIO, TaHTCHC YIJla MOU3JICKTPUYCCKUX IIOTCPb, N-
MCTHJIIUPPOJINAOH, a,I[COP6L[I/IOHHa$I O4YHCTKa.

Technology is proposed for production of transformer oil with improved performance characteristics
based on a narrow oil cut of medium-sulfur paraffin-base crude by selective treatment with N-
methylpyrrolidone and final treatment with an adsorbent in fixed conditions. The oil obtained is distinguished
by high stability of the electrical characteristics.

Key words: transformer oil, dielectric loss tangent, N-methylpyrrolidone, adsorption treatment.

A. /Tne. I'yceiinosa, X. 0. Hemaunoea, 3. A. Kacymzaoe

AOCTIDKEHUA B PA3BUTHHM IIPOLUECCA KATAJIMTUYECKOI'O KPEKMHI'A B
A3EPBANJIDKAHE

OtMedeHa IMPpHUOPUTECTHAA POJIb B nepepa60TKe HC(I)TI/I B A3€p6aﬁz[>KaHe npouccca KaTalIuTUICCKOro
KpPCKHHIA. PaCCMOTpeHBI AOCTHXKCHUSA YUCHBIX CTpPAaHbl B Pa3dBUTUH JTOro Iponecca H I[aJ'IBHefIH.IHe
HaIpaBJICHUA pa60T IO COBCPHICHCTBOBAHHIO €0 TCXHOJIOTHHU.

KoueBbie cJI0oBa: KaTaJIUTUYCCKUI KPCKHHT, HCCBHOO)KH)KCHHBIfI cnoi KaTajiu3aTropa,
MCJIKOJUCIICPCHBIC KAaTaJIU3aTOPbI, KATAJIUTUICCKOC OGH&FOpa)I(I/IBaHI/IC, BBICOKOOKTaHOBBIM Oen3un AM-93.

The priority role of catalytic cracking in oil refining in Azerbaidzhan is noted. The advances made by
the country’s scientists in developing this process and further research directions to improve the technology
are examined.

Key words: catalytic cracking, fluidized catalyst bed, finely disperse catalysts, catalytic refining,
high-octane AI-93 gasoline.

M. b. bepzenvcon, H. P. Tamyp, b. II. Tonkonozos

TPUBOJIOTUYECKHE CBOMCTBA  DKCTPAKTOB CEJIEKTUBHOM  OYMCTKU
MACJIAHBIX AUCTUIIATOB

HpI/IBCILCHBI pPe3yjIbTaTbl HCCICAOBAHUA TpI/I6OJ'IOFI/I‘-I€CKI/IX CBOMCTB 9KCTPAKTOB — MOOOYHEIX
IMPOAYKTOB CEJICKTUBHOM OYMCTKH Pa3IMYHbIX MACIAHBIX OJUCTUIUUIATOB W HUX BJIMAHUSA HaA AHAJIOTUYHBIC
CBOMCTBA CMa30K, IPUTIOTOBJICHHBIX Ha OCHOBC I3THX JKCTPAKTOB. Enaro;[apﬂ BBICOKOMY COJCPKaHHUIO B
OKCTPAKTAX apOMATHUUYCCKUX MMOJIUIUKIINYCCKUX HU TCTCPOATOMHBIX, a TaKXKC CMOHI/ICTO-aC(l)aHBTCHOBBIX
COCI[I/IHGHI/II\/’I, KOTOPBIC ABJIKOTCA HPUPOAHBIMU ITPOTUBOU3HOCHBIMU KOMITOHCHTAMHA, CMAa3049YHbIC MaTCpUaJIbl
Ha HX OCHOBC HC YCTYIAOT IO JSKCIUTyaTallMOHHBIM CBOMCTBAM ILTACTUYHLIM CMa3KaM Ha OCHOBE
KIIACCHYCCKHX MaCHOCMCCCﬁ, IIpHu 5TOM HUX IIPOU3BOJACTBO SKOHOMUYCCKU oosee BBII'OAHO.

KaioueBblie ciioBa: OKCTPAKThI CCICKTUBHOM OUYMCTKH MAaCIISIHBIX JUCTHILIIATOB, TpHGOHOFI/I‘{CCKI/IC
CBOﬁCTBa, CMAa3KH Ha OCHOBC OKCTPAKTOB.

The results of a study of the tribological properties of extracts — by-products of selective treatment of
different oil distillates — and their effect on the same properties of greases prepared from these extracts are
reported. Due to the high content of aromatic polycyclic and heterocyclic compounds, as well as resins and
asphaltenes, which are natural antiwear components, the greases made from the extracts have performance
properties equal to those of plastic greases made from classic oil mixtures, and their production is
economically more advantageous.



Key words: extracts from selective treatment of oil distillates, tribological properties, greases made
from extracts.

E. X 2av-Moccanamu, C. H. bacaxenws, A. H. O6auo

DOOEKTUBHOCTH HAHECEHHUS HA TIOBEPXHOCTH KATAJIMTUYECKON CHUCTEMBI
NiO/Al,O03; OKCHUJIA LIIMHKA

Metonamu 1udpaKIIMOHHOTO PEHTIE€HOBCKOTO aHaln3a, aJCOpOIUK a30Ta MPH TEMIIEPaType MUHYC
196°C u KaTanMTHYECKOrO0 OKHUCJIECHMsI OKCHJAa Yriiepoja KuciaopoaoM mnpu temmeparype 150-250°C
MCCJIeIOBaHbl TIOBEPXHOCTHBIE M KaTanuTtudeckue cBoicTBa cucteMbl NiO/Al,O; mocie HaHeceHHs Ha ee
MOBEPXHOCTH OT 3 10 7% okcujaa 1uHKa u repmooOpadotku npu 400, 600 u 800°C.

[TokaszaHno, yTo mpokanuBanue kataiauzatopa npu 400°C BeneT K yMEHBLIECHUIO YAEJIbHOMN IUIOMIAN
ero nosepxHocty, a npu 600 u 800°C — k ee yBenMUEHUIO. Y MEHbILIEHHE YACIBbHOMN IIOAAN TOBEPXHOCTH
COTIPOBOXKIAaETCs yBenndeHueM pazMepoB kpuctammuToB NiO/Al,Os. AktuBHOCTH npokaneHHbIX mpu 400°C
KaTaJlM3aTOpPOB B PEAKIMH OKUCJICHHS OKCHJA YTIepoja KHCIOPOIOM, BhIpAaXKEHHasi KOHCTAHTON CKOPOCTH
peaKkluy, YBEIMUMUBAETCS C MOBBIIICHUEM HAa UX MOBEPXHOCTH COJEpKaHUs OKcua nuHKa. [locne HaHeceHus
OKCHJAa IMHKA MEXaHHU3M pEAKIUU OKHUCJIECHHUS OCTAEeTCS NPEXKHUM, OJHAKO KOHIEHTpPALUsS AKTUBHBIX
LEHTPOB B KaTaJIU3aTOPE U3MEHSAETCS.

KaioueBble cJioBa: miomajab ITOBCPXHOCTHU, HAHCCCHHUC OKCHIA LNHHKA, pa3MCp KPUCTAJJIMUTOB,
OKHCJICHHUEC OKCHJAa yrjiepoJa.

The surface and catalytic properties of the NiO/AL,O; system after application of 3 to 7% zinc oxide
on its surface and heat treatment at 400, 600, and 800°C were investigated by X-ray diffraction analysis,
nitrogen adsorption at —196°C, and catalytic oxidation of carbon monoxide by oxygen at 150-250°C.

It was shown that calcination of the catalyst at 400°C decreases the specific surface area, while it
increases it at 600 and 800°C. The decrease in the specific surface area is accompanied by an increase in the
size of the NiO/ALLO; crystallites. The activity of the catalysts calcined at 400°C in oxidation of carbon
monoxide by oxygen, manifested by a constant reaction rate, increases with an increase in the zinc oxide
content on the surface. After application of the zinc oxide, the mechanism of the oxidation reaction remains
as before, but the concentration of active centers in the catalyst changes.

Key words: surface area, application of zinc oxide, crystallite size, oxidation of carbon monoxide.

/. B. llvicankos, A. M. Mupownuxos, A. M. I puwaesa

OITPEJIEJIEHUE B3AMMHON  PACTBOPUMOCTU B  TPOMHOM  CUCTEME
[TPSIMOT'OHHBIN BEH3MH—OKCH/I [TPOITMJIEHA—BOJIA

OnpeneneHsl TeMOepaTypbl MJaBiAeHUS (KPUCTAIIU3ALMM), PACCIOCHUS U KUIIEHUS CMECH OKCHJa
IOpONUEeHAa MW BOJAbI, IO KOTOPHIM TIOCTPOEHA JAMarpaMma COCTOsSHHUA cMmecH. M3ydeH cocrtaB
KpUCTaJIoTHIpaTa okcujaa npomnuieHa. [lo pesynapTaTam wucciieoBaHUS B3aUMHOW pPAacTBOPUMOCTH B
TPOWHOU CHUCTEME MPSMOTOHHBIN OCH3MH—OKCHU]] MPOMHUIEHa—BOJIa TOCTPOEHA TPEYrojibHas JAuarpaMma
paccioenus cuctemsl pu 20°C.

KiaroueBble cioBa: TpoifHas cucTeMa MPSAMOTOHHBIM OCH3MH—OKCHI TMPONWICHa—BO/A,
PacTBOPUMOCTH B TPOMHOM cHCTEME, KpUCTAIIIOIHIPAThl OKCU/IA MPOIUJICHA.

The melting (crystallization), separation, and boiling points of a mixture of propylene oxide and water
were determined and used to plot the phase diagram of the mixture. The composition of propylene oxide
crystal hydrate was investigated. The triangular diagram of separation of the system at 20°C was plotted with



the results of studying the mutual solubility in the ternary straight-run naphtha — propylene oxide — water
system.

Key words: ternary straight-run naphtha — propylene oxide — water system, solubility in ternary
system, propylene oxide crystal hydrates.

U. K. Hluwkosa, /l. C. Cmpamues, K. I. Cmanynos

BJIMSIHUE HA COCTAB BEH3MHA A3OTCOJIEPXXAIIMX COEAWHEHMU B CbIPBE
KATAJIMTUYECKOI'O KPEKMHI'A

B xauecTBe ChIpbs KaTAIMTUYECKOIO KPEKMHIAa UCCIEOBaHbl THAPOOYHUIIICHHBI BAKYYMHBIHN T'a30iJ1b
npsIMOl TIeperoHku poccuiickoit sxcnoptHoit cmecu (I'PDOC) u 3TOT ke ra3oiiab mociae 00padoTKH CepHOH
kucioroir (OI'POC), B pe3ynapTare KOTOPOW U3 HEro ObUIM TOJTHOCTBIO YIAJICHBI a30TCOJEpIKAIINe
COEIMHEHHUS, MIPU 3TOM €r0 YriIeBOJAOPOJHBIN COCTaB MPAKTUYECKU HE M3MEHWIICA. KpeKHHr mpoBOAMIM Ha
naboparopHoii yctaHoBKe MAT mnpu pa3inuyHBIX COOTHOLICHHSIX KaTallu3aTopa M CHIPbS, MOCTOSHHOU
TeMmiiepaType peaktopa — 527°C u BpeMeH! KOHTAKTUPOBAHUS ChIPbs ¢ KaTanuzaTtopom 30 c.

Verpanenne aszoroconaepkamux coequHeHuit w3 I'POC  mpuBeno K  yBENMYEHHIO BbIXOJA
UKJITMYECKUX YTIIEBOJOPOIOB OCH3MHOBOH (hpakuuu ¢ 6osiee HU3KOW apoMaTH3aIMeld M CHIDKEHUIO BBIXO0JIA
BBICOKOMOJIEKYJISIPHBIX an(aTHIECKUX YTIEBOJIOPOAOB ¢ Ooyiee HU3KOU oneduHmzanueir. B orcyrcrBue
OCHOBHOTO a30Ta aKTUBHOCTh W CEJIEKTUBHOCTh KaTaju3aropa Mo OCH3WHY W CBETIBIM IUKIHYECKUM
HePTENPOIyKTaM MOBbICHINCH. ben3un, nonydenHsiit 3 OI'POC, mo cpaBHeHuto ¢ nosydeHHbIM U3 ['POC
COJICP)KUT OOJIbIIIE NUKIIOAJKAHOB M MEHBIIEC aJKAaHOB M AJKEHOB M HWMEET OoJjiee HHM3KUE 3HAYCHUS
OKTAHOBOTO YHCJIA 110 UCCIEA0BATEIECKOMY 1 MOTOPHOMY METOAAM.

KiroueBble ci10Ba: KaTaTuTUYECKUN KPEKWHT, BaKyyMHBIM Ta30iib, OCHOBHOW a30T, OCH3MH,
OKTaHOBOE YMCIIO.

Hydrotreated vacuum gasoil from straight-run distillation of a Russian export mixture (GRES) and
the same gasoil after treatment with sulfuric acid (OGRES) so that nitrogen-containing compounds were
totally removed and the hydrocarbon composition was almost unchanged were investigated as catalytic
feedstock. Cracking was conducted on a MAT laboratory setup with different catalyst and feedstock ratios,
constant reactor temperature of 527°C, and feedstock contact time with catalyst of 30 sec.

Elimination of nitrogen-containing compounds from GRES increased the yield of cyclic
hydrocarbons in the naphtha cut with lower aromatization and decreased the yield of macromolecular
aliphatic hydrocarbons with lower olefination. In the absence of basic nitrogen, the activity and selectivity of
the catalyst for the naphtha and light cyclic petroleum products increased. The naphtha obtained from
OGRES, in comparison to the naphtha obtained from GRES, contains more cycloalkanes and less alkanes
and alkenes and has lower research and motor octane numbers.

Key words: catalytic cracking, vacuum gasoil, basic nitrogen, naphtha, octant number.

A. H. Baébaes, A. 3. Taupos, 3. A. Mameoos, A. M. I'yceiinosa, A. I. Axmeooe

PASPABOTKA MATEMATUYECKOM MOJEJIM W ONTUMM3ALIMA TIPOLIECCA
ITOJIYUEHU A BEJIBIX MACEIJI

Pa3paborana maTemaruyeckas MOJEINb MPOLECCa OJIUTOMEPHU3AIMH TIPONaH-IIPONMICHOBOW (paKIiu
C y4eToM Je3aKkTUBaluu KarajauzaTopa. OmnpejesieHbl ONTUMAalbHbIE PEKUMHBIE IMapamMeTphl Ipoliecca,
MO3BOJISIOLINE TOJy4YyaTh KOMIIOHEHTBI Ppa3lUYHbIX Mapok Macen. CocraBjeHa KHHETHUYecKas MOJEIb
TUIPUPOBAHHSI OJIUTOMEPOB C IEIIBI0 OTy4eHUs OeTbIX Macell.

KaoueBble cioBa: oJiroMepusanusi, Oeble Macjia, Marc€MaTHdcCkKad MOJACJIb, JAC3aKTHBaAllUA
KaTaJm3aTopa.



A mathematical model of oligomerization of propane—propylene cut with consideration of
deactivation of the catalyst was developed. The optimum process parameters that allow obtaining the
components of different brands of oil were determined. A kinetic model of hydrogenation of oligomers was
formulated for production of white oils.

Key words: oligomerization, white oils, mathematical model, deactivation of catalyst.

A. C. Hlupkynos, B. I'. Paoos, A. B. Kyounoe, A. H. Heuaes, A. C. /lecmannukoe

B3AMMOCBS3b AJII'E3MOHHBIX CBONMCTB HE®TSHBIX JIOPOXHBIX BUTYMOB U
COAEPXAHNA B HUX BBICOKOIVTABKHX [TAPA®HWHOB

[Ipoananu3upoBaHO BIUSHUE COJACPXKAHHUS B JOPOXKHBIX HE(PTIHBIX OKUCICHHBIX OHTyMax
BBICOKOIUIABKMX MapauHOB Ha WX aJAre3uoHHele cBoiicTBa. CojaepkaHue mapaduHOB BapbHPOBAIU
no0aBieHHEeM B OUTYMBI MIETPOJIATYyMa — KOHIIEHTpaTa BBHICOKOIUIABKUX MapaduHOB, HanOOJIee OIM3KUX 1O
CTPYKType K mapadunam Outyma (mMOATBEpKIeHO ¢ ucnoip3oBaHueMm MK-cnekTpockonuu). AAre3noHHbIE
CBOMCTBa OMTYMHOTO BSDKYILETO OIICHHMBAJIHM MO KPacBOMY YIJIy CMAauyMBaHUs HA IJIACTMHAX M3 CTEKJA U
MOJUPOBAHHOTO Mpamopa, a Take o 'OCT 11508-74. [loka3aHo, 4To conepkaHue B Outyme napaduHoB
110 5% MpakTUYECKH HE YXYALIAET €ro aAre3MOHHbBIX CBOWCTB.

KmioueBble cJioBa: He(bTHHBIe JOPOKHBIC 6I/ITYMBI, COACPIKAHUC BBICOKOIIJIABKHUX Hapa(i)I/IHOB,
aArc3MOHHBIC CBOMCTBA.

The effect of the high-melting paraffin content in petroleum paving asphalts on their adhesive
properties was analyzed. The paraffin content was varied by adding petrolatum — high-melting paraffin
concentrate, the closest in structure to asphalt paraffins (confirmed by IR spectroscopy) — to the asphalts. The
adhesive properties of the asphalt binder were evaluated with the contact angle of wetting on glass and
polished marble plates and according to GOST 11508—74. It was shown that a content under 5% virtually
does not worsen its adhesive properties.

Key words: petroleum paving asphalts, high-melting paraffin content, adhesive properties.

Ilan @ywen, Oyn Ansv, Jlune Xon, @en lunvhan, lan Xyr6uns

WMHI'MBUPOBAHUE  OTJIOXKEHUM  BBICOKOMOIJIEKYJISIPHBIX ITAPA®MHOB B
HEDTAHBIX CKBAXNHAX

HccnenoBanbl MeTogamMu Ta30BOM  xpomarorpadum, 'H SAMP-cniektpockonuu U ap. HedTH
mectopoxaenuii lllenrnu n Tyxa (Kurait) u mecropoxknenust PetroKazakhstan (Kazaxcran), conepxkaiue
BBICOKOMOJIEKYJISIpHbIE mapaguHbl. M3ydeH MeXaHW3M WHrHOMpOBaHHS MapaUHOBBIX OTIOXKECHHUH B
CKB@)XHMHAX 3ITHX MECTOPOXKJIECHUU C IMOMOIIBID MHUKPOCKONMYECKHX HCCIEIOBAaHUN M H3MEPEHMs YyrIiia
CMa4yMBaHUs CTaJIN BOJOM.

I[OKaBaHO, YTO OCHOBHBIMHU HNPpUYHMHAMHU OTJIOKCHHSA BBICOKOMOJICKYJISPHBIX Hapa(i)I/IHOB SABJIAKOTCA
HH3KOC COACPIKAHUC B He(i)TI/I aC(l)aJ'ILTCHOB 1 CMOJI, BBICOKOC OTHOIIICHHUC ras : Heq)TB Ha MCCTOPOKICHHUU,
BBICOKAsI MOJICKYJIsIpHAas Macca Hapa(l)I/IHOB Ipu HU3KOU Pa3BETBJICHHOCTU HX MOJICKYJ, a TaKXe
TEMIICPATypa B YCThC CKBAKWUHBI, bosee HHU3Kas, 4eM TeMIICpaTypa Havdajla KpUCTAJUIU3allun Hapa(l)I/IHOB.

D¢} PeKTUBHOCT, HMHTMOMPOBAHUS OTJOXKEHUH mapapuHOB Takux Hedred mnpesbimaer 60%.
MexaHu3M WHTUOMPOBAHMS 3aKIIOYAeTCsl B MPEJOTBPALICHUH (POPMUPOBAHUS TPEXMEPHOW CTPYKTYPHI
napaMHOB U OTJIOKEHHS MX Ha MOBEPXHOCTH C MOMOIIBI0 MOAMGPHUIMPOBAHUS CTPYKTYPHI KPHCTAILIIOB
napaMHOB, a TAK)KE B U3MEHEHUH CMa4HBAaEMOCTH ITOBEPXHOCTH CTaJI BOJOH.

KiroueBble cj10Ba: HHIHOUTOP OTJIOKEHUS MapapuHOB, BBICOKOMOJIEKYJISIpHbIE NTapaduHbl, CTENEHb
Pa3BETBICHHOCTH, CMOJIbI, aC(aIbTEHBI.



Crudes from the Shengli and Tuha oil fields (China) and the PetroKazakhstan oil field (Kazakhstan)
containing macromolecular paraffins were investigated by gas chromatography, '"H NMR spectroscopy, etc.
The mechanism of inhibition of the paraffin deposits in the wells in these fields was investigated by
microscopic studies and measurement of the contact angle of wetting of steel with water.

It was shown that a low content of asphaltenes and resins in the crude, high gas:crude ratio in the
field, high molecular weight of the paraffins with low branching of their molecules, and a temperature in the
wellhead lower than the initial crystallization temperature of the paraffins are the basic causes of deposition
of macromolecular paraffins.

The effectiveness of inhibition of paraffin deposits in such crudes is greater than 60%. The
mechanism of inhibition consists of preventing formation of a three-dimensional structure in the paraftins
and depositing them on the surface by modifying the structure of the paraffin crystals and changing the
wettability of the surface of steel with water.

Key words: paraffin deposit inhibitor, macromolecular paraffins, degree of branching, resins,
asphaltenes.

Canux C. Anv-/[rcyaud

WUHI'MBUPOBAHUE KOPPO3UU VIJIEPOQUCTOM CTAJIM 1018 B KHCJIOM CPEJE C
[HOMOUIbIO STOKCUJIIMPOBAHHBIX XXUPHBIX CIITMPTOB

OddextuBHOCT, WHTHOUpOBaHUS yriaepoauctod crtaym 1018 B 1 M pactBope HCl Tpems
STOKCHJIMPOBAaHHBIMH JKUPHBIMU CITUPTAMHU C Pa3IHYHBIM YHCIIOM THICHOKCHIHBIX 3BEHBEB HCCIIEIOBAHA C
NOMOIIBI0 HM3MEpPEHHsI IOTEePH MAacCChl CTalld M TalbBaHOCTATHYECKOH momspu3anuu. OOHapyxKeHO
noBbIlieHne A()(PEKTUBHOCTH WHTHOUPOBAHUS C YBEIUYCHHEM KOHIEHTpAIlMM WHTUOUTOpa, dHCIa
STHIICHOKCHJIHBIX 3B€HBEB B €0 MOJIEKYJIE U MOHWKEHUEM TEMIIEPATYPHl.

HNurnbupoBanue KOppo3un OOBSCHAETCA aacopOIMeil STUICHOKCUAHBIX TPYII WHTHOUTOPOB Ha
MeTayudeckor moBepxHocTH. [Iporecc aacopOumm omnumckiBaeTcsi mzotepmoi JIrarmropa. MccnegoBano
BJIIMSIHME TEMIIepaTypbl HA CKOPOCTb KOPPO3UHM B NMPHUCYTCTBUM U OTCYTCTBMM HWHTMOUTOPOB. Bbruncienst
HEKOTOPbIE TEPMOJUHAMHUYECKUE TapaMeTPhl KOPPO3HUH.

KioueBsble cioBa: yriaeponuctas ctanb 1018, 3TOKCHIMpPOBaHHBIE KUPHBIE CIUPTHI, HHTHOUTOPHI
KOPPO3HH.

The effectiveness of inhibition of carbon steel 1018 in 1 M solution of HCI by three ethoxylated
aliphatic alcohols with a different number of ethylene oxide units was investigated by measuring the weight
loss of the steel and galvanostatic polarization. An increase in the effectiveness of inhibition with an increase
in the concentration of the inhibitor, number of ethylene oxide units in its molecule, and decrease in the
temperature was found.

Inhibition of corrosion is due to adsorption of ethylene oxide groups in the inhibitors on the metal
surface. Adsorption is described by a Langmuir isotherm. The effect of the temperature on the corrosion rate
in the presence and absence of inhibitors was investigated. Some thermodynamic parameters of corrosion
were calculated.

Key words: carbon steel 1018, ethyoxylated aliphatic alcohols, corrosion inhibitors.

@. M. Anv-Hosaitzep, M. A6oanna, E. X. Ine-Moccanamu

MACJIO PO3SMAPHUHA KAK MHTMBUTOP KOPPO3WUM YTJIEPOJAMCTON CTAJIU B 0,5 M
PACTBOPE CEPHOU KMCJIOTHI



Metogamu  ompenesieHuss  IOTE€PU  MaccChl,  MOTEHIUOJUHAMHYECKOM  MOJSpU3aluM U
JJIEKTPOXUMHUYECKON UMIIEIaHC-CIIEKTPOCKOIINN UCCIIEJOBAHA BO3MOXKHOCTh IPUMEHEHUS Macila po3MaprHa
B Ka4eCTBE MHTHOUTOpa KOppo3uu yriepoauctor cranu B 0,5 M pactBope cepHoit kuciotel. [lokazano, 4To
3¢ ()eKTUBHOCTh HMHTUOMPOBAHMS TOBBIMIAETCS C YBEJIMYEHHEM KOHIEHTpPAlMM Maclla U CHIKEHHEM
TemriepaTypel. MHruOupyromiee nelcTBue uccienyeMoro wmacia oOyCJIOBIEHO aicopOmmei ero Ha
NOBEPXHOCTH CTalu U (QopmupoBaHueM KoMmiuiekca. Ilpomecc aacopOIuM ONUCHIBAETCS HM30TEPMOM
JIburmiopa. MccnenoBaHo BIMSHHE TEMIIEPATypbl HA CKOPOCTh KOPPO3UM B IPUCYTCTBUHM M OTCYTCTBUHU
MacJia, BBIYUCIIEHBI TEPMOIMHAMUYECKHE MTapaMeTphbl Ipoliecca KOPPO3HH.

KaioueBble cjioBa: yriepomucras cTallb, Maclio po3MapuHa, HHTHOHTOP, AJIEKTPOXUMHUYECKAs
UMIIEeJAHC-CIIEKTPOCKOIIHSI.

The possibility of using rosemary oil as a corrosion inhibitor of carbon steel in 0.5 M sulfuric acid
solution was investigated by determination of weight loss, potentiodynamic polarization, and electrochemical
impedance spectroscopy. It was shown that the effectiveness of inhibition increases with an increase in the
concentration of oil and a decrease in the temperature. The inhibiting effect of the investigated oil is due to
its adsorption on the surface of the steel and complexation. Adsorption is described by a Langmuir isotherm.
The effect of the temperature on the corrosion rate was studied in the presence and absence of the oil and the
thermodynamic parameters of the corrosion process were calculated.

Key words: hydrocarbon steel, rosemary oil, inhibitor, electrochemical impedance spectroscopy.

M. B. Bysaega, B. T. Ilucomenxo, E. C. Knumos

VTUJIN3AIIAA CMA30YHO-OXJIAXIAIOIINX JXUAKOCTEM C WCIOJb30BAHUEM
MOJUPUILTMPOBAHHOI'O JTUATOMUTA

PaccMoTpeHbl copOIMOHHBIE CBOWCTBA AMAaTOMHUTA, MOAM(HUIIMPOBAHHOTO CYIb()ATOM AaFOMUHHSA.
N3yuensl ero anacopOIMOHHAsS CHOCOOHOCTh IO OTHOIIEHWI0O K HEe(PTENpoayKTaM MU BO3MOXKHOCTH
pereHepanuu oTpaboTaHHOTO Marepuaia. [IpenoxkeHa TEXHOIOTHS YTHIM3ALUN OTPabOTaHHBIX CMa304HO-
OXJIQXKTAIOIINX KHUIKOCTEH ¢ UCTIONIF30BaHUEM MOAU(MHUIIMPOBAHHOTO THATOMHUTA.

KioueBbie cJI10oBa: AUaTOMUT, MOI[I/I(l)I/IKaI_II/IH, az[cop6u1/1>1, HC(l)TGHpOI[YKTBI, CMAa304HO-
oxjaxgaromas XUJIKOCTb, TCXHOJIOI' .

The sorption properties of diatomite modified with aluminum sulfate are examined. The adsorption
capacity with respect to petroleum products and the possibility of regenerating used material are investigated.
Technology for utilization of used cutting fluids using modified diatomite was proposed.

Key words: diatomite, modification, adsorption, petroleum products, cutting fluid, technology.



