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Pazpadomxka komno3uyuu o6uosmanonvhozo monauea E30 na ocnogée nu3zkookmamnoswvix ¢ppax-
Yuil 21yO0KoIl nepepadomKu y2nes000po0OH020 Cblpbs

M. A. Epmos, E. B. I'puropsesa, . ®. XabuOynnun, B. . EMenbsnoB

E-mail: ErshovMA @vniinp.ru

[IpencraBiensl pe3yabTaThl HUCCIEIOBAHUM, HApPaBICHHBIX HAa CO3/IaHUE KOMIIO3UIMH OHMOATa-
HosbHOTO TorunBa E30 ¢ ucnonb3oBaHueM B KauecTBE 0a30BOr0 KOMITIOHEHTA TSKEJIOr0 HU3KOOK-
TaHOBOTO O€H3WHA TUIPOKpEeKHuHra. [IpuBeneHbl 3aBUCUMOCTH JIETOHAIIMOHHOW CTOWKOCTH, JlaBlie-
HUS HACBILIEHHBIX MapoB U (PAKIIMOHHOTO COCTaBa OT KOHIICHTPAIIMU OMOATAHOJIA B CMECH C TSXKe-
JBIM OCH3UHOM THJIpOKpeKkrHra. O003HAUEHbI MpeIeIbHbIe KOHLIEHTPALUN JOMOJHUTEIbHBIX KOM-
MOHEHTOB (JIETKOTO OEH3MHA THJIPOKPEKHHTa, TOIyojda M OeH3uHa pUpOpPMHHTA), KOTOPHIE MOTYT
OBITh HMCIIOJI30BAaHBI B COCTaBe TOIUIMBA. lIpuBeneHBbI pe3yabTaThl UCTIBITAHUN IKCIEPUMEHTANb-
HBIX 00pa3I0B Ha COOTBETCTBHE TexHHUeckuM TpeboBanusim OAO «BHUU HII», a takxke pacuer
HKOHOMMYECKOH 11e71eCO00pa3HOCTH MPOU3BOICTBA U MPUMEHEHUs1 OModTaHOIbHOTO ToruBa E30.

KaioueBble ciioBa: 6103TaHOI, CPETHEITAHOIBHOE TOILIMBO, aBTOMOOMJIbHBIN OCH3MH.

Development of E30 bioethanol fuel composition based on low-octane fractions of exhaustive
hydrocarbon feedstock processing

M. A. Ershov, E. V. Grigor’eva, 1. F. Khabibullin, and V. E. Emel’yanov

The results of studies aimed at developing E30 bioethanol fuel composition using heavy low-octane
hydrocracking gasoline as the basic component are reported. The dependencies of knock resistance,
saturated vapor pressure, and fractional composition on bioethanol concentration in a mixture with
heavy hydrocracking gasoline are shown. The maximally permissible concentrations of additional
components (light hydrocracking gasoline, toluene, and reforming gasoline) in the fuel are indicat-
ed. The results of tests of experimental specimens in compliance with OAO VNII NP (OJSC All
Russian Scientific Research Institute of Petroleum Refining) technical specifications and calculation
of economic feasibility of production and use of E30 bioethanol fuel are presented.

Key words: bioethanol, medium ethanol fuel, automotive gasoline.

Mooenuposanue ynueepcanbHoil ycmano8Ku nPoU3e00cmea duoousens

P. Makeiipac, A. Kananena, X. JI. Canbryspo, B. Ansdoncun, A. Canuec

E-mail: rmaceiras@uvigo.es

HccnenoBaHa KMHETUKA peakuid dTepuPHUKAINH KUPHBIX KUCIOT U TiepedTepudukaniu mMacia Bo-
nopocineit. [lonydeHHbie pe3ynbTaThl UCMOIB30BAIH VIS pacyeTa KOHBEPCUH PACTUTEIBHBIX Maces

JF000T0 KUPHOKKCIOTHOTO COCTaBa B mpoliecce nepearepudukanuu. [IpoBeeHO MOIeTUpOBaHUE



YHHUBEPCAJIBHOIO Ipoliecca MoydeHus: Ouonusens U3 Macia jodoro cocraBa. Co3laHHas MOJIENb
MOJKET HCIIOJIb30BAaThCS JJIsl PAcUETOB Mpollecca Mepe’TepruHUKAIMU Pa3HbIX Macel, AJIs 3TOro
TpeOyeTcst TUIb U3MEHHUTH BXOAHbIEC TapaMETPHI.

KiaroueBble cjioBa: 6I/IOI[I/I3CJ'II), MOACIINPOBAHUEC, PACTUTCIIBHOE MacJio, HepeC)TepI/I(l)I/IKaHI/IH

Simulating a versatile plant for obtaining biodiesel

R. Meceiras, A. Cancela, J. L. Salgueiro, V. Alfonsin, and A. Sdnchez

A versatile biodiesel production process, which allows simulation of a plant that can produce bio-
diesel by converting vegetable oils of any composition to methyl esters by transesterification reac-
tions, is proposed. The validity of the simulation was verified by producing biodiesel and glycerin
from different amounts of algal oil feedstocks. The versatile model can be used for different types
of oils by changing only the input parameters. It provides a series of advantages not only in terms of
resource and time saving when building a real plant, but also when selecting the most suitable feed-
stocks for biodiesel production.

Keywords: biodiesel, simulation, vegetable oil, algal oil, transesterification, waste, renewable.

Kupnokucnommuwlii cocmag 1unudoe 6a3udUOMUYEMO8 — NEPCREKMUBHO20 CbIPbA 014 NOJY-
YeHusn OuoOuU3enbHO20 MONIUGa

J. A. lllapunosa, /1. C. Konuueid, M. 1O. 3uanruposa, A. A. HoBukos, B. A. Bunokypos

E-mail: gubkin.biotech@ gmail.com

Kcunorpodusie 6a3uananbabie rpuObI, CIIOCOOHBIE K HAKOIIJICHUIO JIMITUJIOB MPY BBIPAIIMBAHUN HA
HETUIIEBOM PACTUTEILHOM CHIPhE, SBIISIOTCS MEPCIIEKTUBHBIM UCTOYHUKOM CHIPhS JIJISl TIOJTyYeHUS
ouoauzenbHOro TormBa. [IpoBeaen ckpuHUHT 30 MITaMMOB KCHIOTPO(PHBIX Oa3UAMATBHBIX TPH-
00B M0 HapabOTKe JMIUIOB, a TAKXKE OIMpPENeTeHO COJep:KaHWEe >KUPHBIX KUCIOT B JAEBITH OTO-
OpaHHBIX B pe3y/ibTaTe CKPUHUHIA MITaMMOB. BrisiBieHo, uro mrammsl Piptoporus betulines MT—
30.04 u Russula puellaris MT-32.06 xapakTepu3yroTcsi HaUOOJBIINM COACPKAHUEM OJICMHOBOM
KHCIIOTHI B JIMMIUJAX ¥ TIOITOMY SIBJISIOIOTCS Hanboliee MePCIeKTUBHBIMU B Ka4eCTBE MPOAYIIEHTOB
JTUTHUIOB JJI TPOU3BOJICTBA OMOAU3EIBHOTO TOTUIMBA.

KiroueBble ciioBa: Omoan3enbHOE TOIIMBO, 0a3uaUabHBIC TPHOBI, JIMIHUIBI, >KHPHOKUCIOTHBINA

COCTaB



Fatty acid composition of basidiomycetes lipids — a promising feedstock for obtaining biodiesel
D. A. Sharipova, D. S. Kopitsyn, M. Yu. Ziangirova, A. A. Novikov, and V. A. Vinokurov
Xylotrophic basidial fungi capable of accumulating lipids while growing on inedible plant materials
are a promising source of feedstock for obtaining biodiesel. Screening of 30 strains of xylotrophic
basidial fungi are screened for accumulation of lipids and the content of fatty acids in 9 strains cho-
sen by screening is determined. It is shown that the strains Piptoporus betulines MT-30.04 and Rus-
sula puellaris MT-32.06 are characterized by maximum content of oleic acid in the lipids and are
therefore most promising as lipid formers for biodiesel production.

Keywords: biodiesel, basidial fungi, lipids, fatty acid composition.

Hccneoosanue mexanuma pazoeieHus 6 MHO20CEKUUOHHOM CKGANCUHHOM 2a30Cenapamope
Uxao Yynenu, ['o L3aapuyss, A1 Taubusu, SAx Yxn

E-mail: zclstorage @ 126.com

[IpeacraBnena mMaremaruueckass MOJENIb Ta30HE(QTAHOTO MOTOKA B MHOTOCEKIIMOHHOM Ta303KU/I-
KOCTHOM cenaparope. B Moaenu paccmarpuBaercsi BoiHOBoe ypaBHeHHe ['nO0ca i1 HaxOKACHUS
CKOPOCTH IUTYH)KEpa Hacoca M ypaBHEHHE KOJIMYECTBEHHOIO OayiaHca AJisi ONMUCAHMS arperanuu 1
paspyuieHus my3bIpbKOB. Pactipeienienue momisi CKOpoCTe TeueHUs Ta30HE(PTIHOTO IMOTOKA B Cema-
paTrope MOAEIMPOBAIM METOJAAMHU BBIYMCIUTEIBHOW THApoAMHaMHUKH. Kak mokaszaiu pe3ysbTaTsl
MOJICIIMPOBAHUS, MPHU OTACICHUU HE(PTH OT CTEHOK cerapaTopa BS3KOCTHBIM d(PPEKT OKa3bIBacT
OCHOBHYIO POJIb Ha T0JIe CKOPOCTel ra30He(TAHOr0 MOTOKA. ManeHbKHe My3bIPbKHU B IIEHTPaTbHON
TpyO€ arperupyroT B My3bIpbKU OOJIBIIUX PAa3MEPOB, a B3aUMOJICHCTBHE My3bIPHKOB BIOJIb MTOTOKA,
CTEKAIOIIETO MO CTeHKaM (Iroua, MPUBOIUT K 00pa30BaHHIO CIIUPAIIU, 3aKPYUCHHOM MO YaCOBOM
ctpenke. Crupanb YCKOPSIeT CKOPOCTh pa3/eleHHs KUAKOM M Tra3oBOd (a3 B dalle cemaparope.
[Tpu nBUXeHUH BBEpX 00beM He(TH, BhICACHIBAEMbBIN IIEHTpaIbHON TpyOOH depe3 HeOOobIIoe OT-
BepcTue Oosbine, yeM o0beM HeTH B Yallle cermaparopa, YTo MPUBOJUT K TOIMAJaHUI0 BO3yXa B
HEHTPAITBHYIO TPYOY M HapYyIIEHUIO pabOTHI cenmaparopa.

KuroueBble cjioBa: pa3jeneHue ra3a u He)TH, MHOTOCEKIIMOHHBIN Ta30He(PTSIHOM cemapaTop,

BBIUHUCIIUTCIIbHAA THAPOANHAMUKA, ITY3BIPCK.

A study of the mechanism of separation in a multi-cup downhole gas-oil separator
Chunli Zhao, Nan Zhang, Jianchun Guo, Tianji Yang, and Zhi Yang
A mathematical model (numerical simulation) of gas-oil flow in a multi-cup downhole gas-oil sepa-

rator is proposed. The model takes into account the Gibbs wave equation to obtain the pump plung-



er velocity and the population balance model (PBM) for describing bubble aggregation and break-
age. The gas-oil flow field distribution and the bubble behavior in the multi-cup gas-oil separator
were simulated using computational fluid dynamics (CFD). The numerical simulation results
showed that the main role of gas-oil flow distribution in the process of oil separation from the sepa-
rator cup wall is the viscous effect. Small bubbles in the center tube aggregate into large bubbles,
and interaction of the bubbles along the flow and the fluid running down the cup wall forms a
clockwise spiral, which accelerates separation of the gas and oil phases in the separator cup. During
the upstroke, the oil volume being sucked out by the center tube through the small hole is larger
than the oil volume in the separator cup, which causes entry of air into the center tube and failure of
the separator cup.

Keywords: gas-oil separation, multi-cup gas-oil separator, CFD, bubble, simulated analysis.

O 603MOXCHBIX NYMAX 2eHe3UCA Hehme2a306bIX CUCHEM U NPUYUHAX PA3TUYUA UX CEOTICIE

M. A. Jlypse, ®@. K. llImuar

E-mail: miklur@rambler.ru

B pamkax aGuoreHHOW KOHIeNIMH 00pa3oBaHUS HEPTU PACCMOTPEH KOMILIEKC BO3ZMOXKHBIX peak-
U, MPOTEKAIOIINX B MPOIECCE IBOJIONHUH TITyOWHHBIX (IIFOMIO0B, KOMIIOHEHTHI KOTOPBIX MOTYT
OBITh UCTOYHUKAMH aOMOTEHHOTO He(TsAHOTO BemecTBa. OKUCIUTEIHPHOE KOHJICHCAIIMOHHOE TIpe-
oOpa3oBaHue MeTaHa (M ero OIMKaMIINX TOMOJIOTOB) MO BO3ACHCTBUEM CEpbl, COJEpIKaIleiics B
HEKOTOPBIX (PIIroHIaX, MOXKET MPUBOIUTH K 00pa30BaHUIO PA3IUYHBIX TUIOB yIJIEBOJOPOJIOB U Ce-
paopraHuYecKuX coenuHeHUH. [loaTBepKIeHNEM BO3MOKHOCTH ITHX TPEOOpPa30OBaHUMN SIBIISIOTCS
YCTOWYHMBBIC MPSIMBIC KOPPEIISAIINN MEX Ty KOHIIEHTpaIMeH cepbl B He(PTAX, UX TUIOTHOCTBIO, BSI3KO-
CTBI0, KOJIMYECTBOM ac(haibTOCMOIUCTBIX KOMIIOHEHTOB M TSIKENBIX (PpakIluii, a Takke MaciTaboM
3anexeil Hedrel. Jlomst raza B He(dTErasoBbIX CHCTEMaxX C YBEIWYEHHEM KOHIIGHTPAIIMH CEphbI
ymenbinaercs. Metamsl (V, Ni) B cocTaBe NIyOMHHBIX (DITFOUIOB BIUSIOT HA T€OXMMHYECKUN THIT
HepTu. Banaguessie Heptu (V > Ni) — Oosiee TsxKelble, BBICOKOCEPHUCTHIE, 3aJIeTaloT OJIMKE K
noBepxHocTy 3emiu. Hukenessie (Ni > V) — Gonee erkue, MeHee CEpHUCTBIE, HAXOAITCS B Ooee
rIIyOOKUX CHOSAX. JTa 3aKOHOMEPHOCTh, BUANMO, OOYCIIOBI€HA Pa3HBIM XapaKTepOM KaTaluThde-
CKHMX CBOWCTB METAJIJIOB U COZEpKauX ux cTpykryp. [Ipeodbpazoanust HedTsiHOTO (himronia ¢ yqa-
CTHEM TeTePOKOMITOHEHTOB BITUSIOT,

TakuM 00pa3oM, Ha 3aKOHOMEPHOCTH (PPaKIIMOHHOTO M XMMHUYECKOTO COCTaBa HE(PTEra3oBbIX CH-
CTEM.

KutoueBble ciioBa: abnoreHHast HeTh, FeHE3UC HEPTU, CEPHUCTOCTh HE(TH, acPanbTUT, BaHAIUH.



Possible paths of origin of gas-oil systems and causes of differences in their properties

M. A. Lurie and F. K. Schmidt

A sequence of possible reactions occurring during evolution of deep-lying fluids, components of
which could be sources of biogenous oil substances, is studied within the confines of biogenetic
concept of formation of oil. Oxidative condensation transformation of methane and its immediate
homologs under the action of sulfur present in some fluids might have facilitated formation of vari-
ous types of hydrocarbons and organosulfur compounds. A proof of the possibility of such trans-
formations are stable direct correlations between sulfur concentration in oils, their density, viscosi-
ty, content of asphaltic-resinous components and heavy fractions, and the scale of oil deposits. The
proportion of gas in oil-gas systems decreases with increase of sulfur content. Metals, like V and
Ni, in deep-lying fluids affect the geochemical type of oil. Vanadium oils are heavier (V > Ni),
high-sulfur, and occur closer to the surface, while Ni oils are lighter (Ni < V), low-sulfur, and occur
in deeper strata. These characteristics apparently stem from the different nature of catalytic proper-
ties of the metals and the structures containing them. Transformations of oil fluid with the involve-
ment of heterocomponents thus affect the characteristics of fractional and chemical composition of
oil-gas systems.

Keywords: abiogenous oil, origin of oil, sulfur content in oil, asphaltite, vanadium, nickel

Ilpespawienus npamozonnoi 0eH3UHOGON PpaKyuu HaA GbICOKOKPEMHE3EMHOM Ueoume, Moou-
duyuposannom canuem u yupKonuem

C. 3. Mawmenos, X. B. Axmenosa, H. ®. Axmenosa, C. C. Jlagamesa, O. 1. Axmenos

E-mail: n_akhmed@mail.ru

W3yueHO BIUSHHUE Taljaus M ero KOMOMHAIMM C IUPKOHHMEM Ha KHMCJIOTHbIE M KaTaIUTHYECKUE
CBOMCTBA MEHTACUJIA B Mpoliecce 00NaropakuBaHus MPsIMOrOHHON OCH3MHOBOW (pakLUu B OTCYT-
CTBHUE BOJIOPO/A. Y CTAHOBJIEHO, YTO MPH OJHOBPEMEHHOM MOAMPHUIIMPOBaHUH Pochopcoaepikaliie-
ro H-ympTpacmia ramimeM W OHPKOHHMEM TPOUCXOAWT OOpa3oBaHHWE THUAPUPYIOIINX-
JETUAPUPYIOIIUX LEHTPOB M KHUCIOTHBIX LIEHTPOB cpenHed cuibl. Ilpu mMaccoBoM OTHOILIEHUH
Zr:Ga 1:1 pocturaercst ONTUMAIbHOE COOTHOIIEHUE 3THUX IIEHTPOB, YTO 00ECIIeUYNBAET yBEIUYEHHE
CKOPOCTH M30MEpU3allMU H-Mapa@uHOB M apoMaTH3alUu anu(aTuyecKux U Ha(TEHOBBIX YIJIEBO-
noponoB.Beenenne B 1meonut Qocdopa crocoOCTBYET YBETUUCHHUIO BBIXOJA JKUIKHX MPOAYKTOB
BCJIEJICTBHE OcIa0IeHUs U TepepacipeieieHus: KUCIOTHBIX IIEHTPOB.

KiroueBblie ciioBa: H-ynpTpacui, raimii, IUPKOHUMA, TpSMOroHHas OeH3WHOBas (hpaKIus



Transformation of straight-run gasoline fraction on high-silica zeolite modified by gallium and
zirconium

S. E. Mamedov, Kh. V. Akhmedova, N. F. Akhmedova, S. S. Dadasheva, and E 1. Akhmedov

The effect of gallium and its combination with zirconium on the acid and catalytic properties of
pentasil in the process of straight-run gasoline fraction upgrading in the absence of hydrogen is
studied. It is demonstrated that hydrogenating-dehydrogenating centers and acid centers of medium
strength are formed upon simultaneous modification of phosphorus-containing N-ultrasil by gallium
and zirconium. At 1:1 Zr:Ga mass ratio an optimal ratio of these centers is attained, which acceler-
ates isomerization of n-paraffins and aromatization of aliphatic and naphtheninc hydrocarbons. In-
sertion of phosphorus into zeolite facilitates increased yield of liquid products because of weaken-
ing and redistribution of acid centers.

Keywords: pentasil, N-ultrasil, gallium, zirconium, straight-run gasoline fraction.

Bauanue 0obasox gpeppocghep na cocmae xcuokux npooyKkmoe KpeKuHza npupooHozo oumyma
Mopooeo-Kapmanbckozo mecmoposicoenus

H. H. Ceupunenko, E. b. Kpusnos, A. K. I'onoBko

E-mail: dark_Elf26 @mail.ru

[IpoBenen aHanmM3 TPOMYKTOB TEPMOKPEKHMHra BBICOKOCEpHHCTOro ©Outyma Mopaoso-
Kapmanbckoro Mecropoxienusi, cogepxaiiero 3,7% mac. cepsl, 6,7% Mac. ¢pakiun H.K.—200°C.
Kpexunr 6uryma npu remnepatype 450°C B Teuenre 120 MUH 1O3BOJISET MOJIYYUTh JOTOIHUTEb-
HO 8,1% ¢pakunn H.k.—360°C, npu 3ToM HAOIIOAAIOTCS MAaKCUMAaJIbHBIE BBIXOJIbI T'a3a U KOKCa —
cymmapno 6onee 20% mac. UccnenoBano BiusiHuE MUKpOChEp SHEPTrEeTHUECKOM 3016 HA HAMpaBs-
JICHHOCTb NpeBpalleHnit KOMIOHEHTOB Outyma. Kpekunr 6uryma B npucyrcrBuu 10% mukpocdep
IPUBOAMT K YBEJIIMYEHUIO BbIxoja (pakiuu H.K.—360°C Ha 10 %, mpu 3TOM BBIXOJ MOOOYHBIX MPO-
IyKTOB (Ta3a U KOKCAa) CYMMapHO cocTaBuJ Bcero 4% mac. Pe3ynbTarsl CTpyKTYypHO-TPYIIIOBOTO
aHaJiM3a cMoJl U ac(ajabTEHOB MPOIYKTOB KPEKHMHIa OMTyMa CBUAETEILCTBYIOT O 3HAYUTEIbHOU
JECTPYKLUU MOJIEKYJ CMOJ M ac(aabTeHOB B MPHUCYTCTBUU MUKpocdep. CpenHss MoJeKyspHas
Macca acanbTeHOB cHIKaeTcst Ha 703 a.e.M., KOTu4ecTBO OJI0KOB B MoJieKyne — ¢ 4 10 3, B 3 paza
YMEHbIIAETCSI KOJIMYECTBO HAPTEHOBBIX KOJEIl, YTO MPUBOAUT K YBEITUUEHUIO (pakTOpa apoMaThy-
HOCTH, YMEHBIIAIOTCS KOJIMYECTBO

anugaTrueckux (GparMeHToB U JuIMHa 3amectuTeneil. CpeaHsas MoJekyia achaibTeHOB CTaHOBUTCS
OoJiee KOMITAaKTHOM, MPe00IIaaloT apoMaTHIeCKue CTPYKTYpHbIE (hparMeHThI.

KuroueBble ciioBa: mpupoaHbI OUTYM, KPEKUHT, MUKPOC(hEphl SHEPreTUIEeCKON 30J1bl, CMOJIBI, ac-

(dhampTeHBI.



Effect of ferrospheres as additives on composition of cracking liquid products of mordovo-
karmal native asphalt

N. N. Sviridenko, E. B. Krivtsov, and A. K. Golovko

Thermocracking products of high-sulfur Mordovo-Karmal asphalt containing 3.7 wt. % sulfur and
6.7 wt. % ibp-200°C fraction are analyzed. Additional 8.1% ibp-360°C fraction can be obtained by
cracking the asphalt at 450°C for 120 min with maximum gas and coke yield totaling more than 20
wt. %. The effect of fly ash microspheres on the direction of transformations of asphalt components
is studied. Asphalt cracking in the presence of 10% microspheres raises the yield of the ibp-360°C
fraction by 10% with a total by-products (gas and coke) yield of only 4 wt. %. Structural-group
composition analysis of resins and asphaltenes of asphalt cracking products indicates significant
degradation of resin and asphaltene molecules in the presence of microspheres. The average molec-
ular mass of asphaltenes decreases by 703 amu, the number of blocks in a molecule decreases from
4 to 3, and the number of naphthene rings decreases threefold, which leads to increase in aromatici-
ty factor, and the quantity of aliphatic fragments and the length of substituents diminish. The aver-
age asphaltene molecule becomes more compact and aromatic structural fragments dominate.

Keywords: native asphalt, cracking, ferrospheres, microspheres, fly ash, resins, asphaltenes.

Cocmae cepocoodepircaugux cmpyKkmyp 6 CMOAUCHO-ACPHATbIEHOBbIX BeULeCMBAX U MACTAHBIX
KOMROHEeHmax msaicenoi Hepmu Ycunckozo mecmopoiicoenus

E. 1O. KoBanenko, T. A. Carauenko, B. II. Cepryn, T. B. Uemkoga, C. C. SInoBckas, P. C. Mun
E-mail: azot@ipc.tsc.ru

N3ydeH cocTaB CTPYKTYpHBIX (DparMEHTOB MOJIEKYJI CMOJI U ac(aabTeHOB TsOKENOH HeTH YCHH-
CKOTO MECTOPOXKJIEHHUs, cofepkamux cBs3u C—S cynbQuaoB, U cepocoaepk aliux COSIUHEHH ee
MacJIsIHBIX KOMITIOHEHTOB. CocTaB cepocoepkamux (parMeHToB achaibTeHOB HCCIEIOBAaH OT-
JICITIBHO TSI UX HU3KO- ¥ BHICOKOMOJICKYJIIPHOW (PAKITHH, a TAK)KE OKKIIIOIUPOBAHHBIX MAJIbTEHOB.
Y CTaHOBIIEHO, YTO B COCTaBe (PparMEeHTOB CMOJIMCTO-ac(haTbTEHOBBIX BEIIECTB, CBSI3aHHBIX Yepes3
Cyab(GUIHBIE MOCTUKHU, IPUCYTCTBYIOT alKaHbl, HAQTEHBI, MOHO- M MOJUIUKINYECKHE apoMaTHyie-
CKHE YTJIeBOJIOPOAbI, TMOEH30THO(EHBI, OJTHOOCHOBHBIE anudaTrueckue KUcIoThl. Cepocoaepixka-
IIHE CTPYKTYPHI MACJISTHBIX KOMITOHEHTOB MPEICTABICHBI AIKUII3aMeIIeHHBIME THO(eHaMU, O€H30-,
nuOeH30-, 0eHzoHadToTnodeHaMu W OUITMKIUYECKUMH Cylbduaamu. [Ipu Tepmudeckoil mepepa-
00TKe HEPTH MPOUCXOANT Pa3pyIICHUE MOJEKYSI CMOJI U ac(haabTEeHOB MO CYIb(PUIHBIM MOCTUKAM
C TEPEeXO0JIOM OTIENIbHBIX (PParMEHTOB B COCTaB AUCTHIUISITOB, YTO CJIENYeT YYUTHIBATH MPHU HX

oOnaropaxMBaHUH.



KirueBble cjioBa: Tspkenas HeTh, CMOJIBI, aCaIbTEHBI, CEPOCOJCPIKAIINE CTPYKTYPHI, CEPOOP-

TaHUYECKUE COCTUHEHUS, CYIb(UIBL.

Composition of sulfur-containing structures in resinous-asphaltenous substances and lube com-
ponents of Usa heavy oil

E. Yu. Kovalenko, T. A. Sagachenko, V. P. Sergun, T. V. Cheshkova, S. S. Yanovskaya, and R. S.
Min

The composition of structural fragments of resin and asphaltene molecules of Usa heavy oil con-
taining C-S bonds of sulfides and containing organosulfur compounds of lube components of this
oil is studied. The composition of sulfur-containing fragments of asphaltenes is studied separately
for their low- and high-molecular fractions and occluded maltenes. It is shown that alkanes, naph-
thenes, mono- and polycyclic aromatic hydrocarbons, dibenzothiophenes, and monobasic aliphatic
acids occur in the fragments of resinous-asphaltenous substances linked via sulfide bridges. The sul-
fur-containing structures of lube components are represented by alkyl-substituted thiophenes, ben-
70-, dibenzo- and benzonaphthothiophenes, and bicyclic sulfides. On thermal treatment of the oil
the resin and asphaltene molecules breakdown along sulfide bridges with transition of individual
fragments to the composition of the distillates, which must be taken into account while upgrading
them.

Keywords: heavy oil, resins, asphaltenes, sulfur-containing structures, organosulfur compounds,

sulfides.

Hccneoosanue npouyecca KOMROCHMUPOGAHUA PACHMUMETbHBIX 0mMX0008 nocpeocmeom bUK-
CHEeKmpoCKoOnuu

Jo Ycen, Il{u Ha, /Iyano Anun, An Can, I[30y Anoayn

E-mail: luanyaning @bjfu.edu.cn

B nensx usydeHuss Mmexanuzma TpaHc(hOpMAaIlMU BEIIECTBA MPU KOMIIOCTHPOBAHUU TMOCPEICTBOM
CHEKTPOCKONUU B ONMKHEW HH(paKpacHOM 001acTH MCCIeNOBaHBI 00pa3Ibl KOMIIOCTOB PacTH-
TEIbHBIX OTXOJOB B CMECH C TYMHHOBBIMU KHCJOTaMu. [IpoieMOHCTpuUpOBaHO, YTO J0OaBICHHE
TYMHHOBBIX KHCJIOT MOXET HE TOJIBKO YCKOPUTH MPOIECC KOMIIOCTUPOBAHUS, HO M TIOBBICUTH Kade-
CTBO KOHEYHOTO KOMITOCTa. BBISICHEHO, YTO KOHIIEHTpAIUsi TYMUHOBBIX KHUCIIOT, IPU KOTOPOH J0-
cturaercs HanOoubias 3QPeKTUBHOCTh, cocTaBiseT 10%

KuroueBble c¢JI0Ba: pacTUTEIbHBIE OTXOJbl, KOMIIOCTUPOBAHHE, T'yMHUHOBbIE KucIOThl, BUK-

CIIEKTPOCKOITHSL.



Analysis of green waste composting and the effects of humic acid content using near-infrared
spectroscopy

Zhen Liu, Yaning Luan, Xiang Yang, and Anlong Zou

In order to investigate the mechanism of transformation of green (plant) waste materials into com-
post, changes in the components of samples of composts produced over different composting peri-
ods and with addition of 0, 5, 10, and 15% of humic acid (HA) were analyzed by near-infrared
spectroscopy (NIRS). The results indicated that addition of HA can not only accelerate the com-
posting process, but also improve the quality of the compost by increasing its maturity. Addition of
HA does not change the functional groups, but changes their number and the structure of the mate-
rials. Addition of 10% HA was found to have the most beneficial effects on the composting process
and on the resulting compost.

Keywords: green waste, compost, near-infrared spectroscopy (NIRS), humic acid (HA).

Jleamynveupyrouias cnocooHocms 0eHOPUMHO20 ROTUAMUOOAMUHA

S Cunbsn, At Un

E-mail: yangdagang2012@ 163.com

Omnucal mpouecc CUHTE3a ACHJIPUTHBIX MOJUAMUAOAMUHOB 1-r0, 2-r0 U 3-ro mokojeHuil. Ycra-
HOBJIEHO, YTO C KaX/IbIM CJIEIYIOLIMM IOKOJEHUEM JEHIPUMEpA, a TaKKe C POCTOM €ro KOHIEH-
Tpaluy, KOHCTAHTa CKOPOCTU pa3pylIeHuss HEPTIHBIX Karelb U CTeIeHb Pa3pylIeHHs] CTaOUIBHOM
IMYJbCUU «HEPTH B BOJE» BO3pACTatOT. MakCUMaIbHO JIOCTUTHYTasl CTENEHb 00€3BOKMBAHUS CO-
craBuna 84,6% npu nobasnennu 20 Mr/in nonunamMugoaMuHa 3-ro nokosieHus. [IpencraBnen mexa-
HU3M IPOTEKAaHUs Mpolecca pa3pyLIeHHs] SMYyJIbCUH, 00yCIIOBIEHHbIN cepuueckoi GopMoit Mak-
POMOJIEKYT OJIMAMUI0AMHUHA, a TaKXKe HaTUYUeM OOJIBIIOrO YMCia MOJSPHBIX IPYII Ha €ro Imo-
BEPXHOCTH.

KuroueBble ciioBa: n1eHapuMep, MOJTHAMUI0AMUH, 1€IMYIbIUPOBAHUE, OIMYIbCUS «HEDTH B BOJEN.

Demulsification performance and mechanism of demulsification of dendritic polyamidoamine
Yang Xinliang and A1 Chi

The process of synthesis of 1st-, 2nd- and 3rd-generation dendritic polyamidoamines (PAMAM),
using ammonia and ethylenediamine, is described. It is shown that the oil drops disintegration rate
constant and the degree of breakdown of stable oil-water emulsion increase with each subsequent
generation of the dendrimer and with its increase. The maximally attained degree of separation of
water containing 68 mg/liter of oil was 84.6% with addition of 20 mg/liter of 3rd-generation PA-

MAM. The demulsification mechanism is shown to be associated with the spherical shape of the



dendritic PAMAM macromolecules and the presence of a large number of polar amino functional
groups on the surface of these spheres.
Keywords: dendrimer, polyamidoamine, oil-water emulsion, demulsification performance, demul-

sification mechanism.

IKcnepumenmanvHoe ucciedoeanue OypUMOCmu 20pHON NOPOObl NPU PA3IUYHbLIX Oudhghepen-
UUATbHBIX 0ABIEHUAX HA 3A00€ CK8AMCUHbL

Wxan Xoit, Cynp Taudoii, Xyan Xn, ['ao J{pnam

E-mail: zhanghui3702@ 163.com

[TpoBeneHBI SKCIIEPUMEHTHI TI0 MCCIIEAOBAHUIO OYPHUMOCTHU MOPOABI MPU OypEeHUH Ha JICMIPECCHUU.
Pesynbrarel mokazanu, uro quddepeHnransHoe 1aBlieHrue Ha 3a00€ 3HAYUTENbHO BIUSET KaK Ha
OypUMOCTh MOPOJIbI, TAK U HA AKYCTHUECKHUE XapaKTepUCTHKU. [[puMeHeHne MeTo10B MaTeMaTuyie-
CKOHM CTaTUCTHUKH I aHAJIM3a 3aBUCUMOCTEH MEKITy OYPUMOCTHIO IMOPOJBI U aKyCTHYECKUMHU Xa-
PaKTEPUCTHKAMH, a TAK)KE MEXKIY aKyCTUICCKIMH XapaKTepUCTHKaMK U JudepeHnaibHbIM JaB-
JIEHUEM, TMO3BOJWJIO MOCTPOUTH MOJENIb MPOTHO3UPOBAHUS OYpUMOCTH MOPOABI MPH PA3IUYHBIX
muddepeHnanbHbIX AaBieHusX. J[anHas Moaens obecreunBaeT 00OCHOBAHHBIN MOAXO0/ K KOJINYe-
CTBEHHOM OIICHKE OYpHUMOCTH MOPOIBl HA OCHOBE KapOTaXKHBIX JTaHHBIX.

KuroueBrble cjioBa: OypuMocCTh OPO/bI, BpeMsi IpoOera 3ByKOBOM BOJIHBI,

,Z[H(i)(bepeHHI/IaJIBHOC JaBJICHHC Ha 33606, I¢OMCXaHHKa.

Experimental investigation of formation rock drillability under bottomhole differential pressure
conditions

Zhang Hui, Sun Tengfei, Huang He, and Gao Deli

Quantitative evaluation of rock drillability is of vital importance for selecting drilling bits and opti-
mizing drilling parameters. The existing drillability evaluation methods are mostly designed for
balanced and near-balanced drilling situation (roughly O bottomhole differential pressure), while
investigations of under-balanced drilling are rare. In this work, rock drillability and acoustic veloci-
ty testing devices are used to investigate rock drillability in under-balanced drilling situation. The
experimental results showed that bottomhole differential pressure produces a great impact on both
rock drillability and acoustic characteristics. Mathematical statistics methods have been applied to
analyze the correlations between rock drillability and acoustic characteristics as well as between
differential pressure and acoustic characteristics, and to build a model for forecasting rock drillabil-
ity under various bottomhole differential pressures. The model provides a sound approach to quanti-

tative assessment of rock drillability based on log data.



Keywords: rock drillability, acoustic wave travel time, bottomhole differential pressure, rock me-

chanics.

DomomempuuecKuii Memoo KORMPOAA MEMREPAMYPHOL CHOUKOCHU MOMOPHBIX MACEN U 61U~
AHUA NPOOYKMOB MEeMNePAmypHoll 0eCmPyKyuUu Ha RPOMUEOUIHOCHDbLE CEOLICINEA

b. U. KoBanbckuii, A. H. Cokonpnukos, O. H. Iletpos, B. I'. llIpam

E-mail: shraml8rus@mail.ru

IIpencraBieHsl pe3ynbTaThl ONPENEICHNAS TEMIIEPATYPHOU CTOMKOCTH MHMHEPAIbHBIX U YaCTUYHO
CHHTETHYECKUX MOTOPHBIX Macen. OO0CHOBAaH KPUTEPHA TEMIIEPaTypHOU CTOWKOCTH U ONpe/IeIeHa
CBA3b MEXKJy HUM U IIPOTUBOM3HOCHBIMM CBOMCTBaMHU Macell. B kadecTBe OCHOBHOI'O METO/a OLICH-
KU MPOTEKAIOLIUX MPOLIECCOB TEMIIEPATYPHOU NECTPYKLUHU BBIOpaH METOJ MPSIMOTo (POTOMETPUPO-
BaHUs, MO3BOJISIOIIUN MONTYYUTh MHTErpaJIbHBIA MOKa3aTeslb HAKOIMJIEHUs OOIIUX MPOAYKTOB Je-
CTPYKIIMH B UCCIIEYEMOM Maciie, OIIEHUBAEMBIH 10 K03(PPHUIMEHTY MOTJIOMEHUSI CBETOBOTO TOTO-
ka. CyIllHOCTh METO/1a 3aKJIF0UAETCs] B KOMILJIEKCHOM OLIEHKE TeMIIepaTypHOW CTOMKOCTU U IPOTH-
BOM3HOCHBIX CBOIMCTB CMa304YHBIX Macell M0 napameTpam: Ko3((UIUEHTY MOTJIOIEHUsI CBETOBOTO
IIOTOKA, OTHOCUTEIBHOMN BSI3KOCTH, UCHAPSIEMOCTH U U3HOCY. 1loiyueHsl 3aBUCHMOCTH ONITUYECKUX
CBOMCTB, BSI3KOCTH, UCIIAPSIEMOCTH U IPOTUBOU3HOCHBIX CBOWMCTB Maceid OT TEMIIEpaTypsl TEpMO-
CTaTUPOBAHMsI, HA OCHOBE KOTOPBIX YIAJIOCh YCTAaHOBHTH MPEACIBHYIO TEMIIEpaTypy paboTocIo-
COOHOCTH CMa304YHBIX MacCell.

KiroueBbie ciioBa: Ko3(pGUIMEHT MOTJIOUIEHNs CBETOBOIO MOTOKa, KO3 PULIMEHT ncnapseMocTH,
KpUTEpUI NPOTUBOU3HOCHBIX CBOMCTB, KPUTEPHM TEMIIEPATYPHON CTOMKOCTH,

CONPOTUBIIIEMOCTb TEMIIEPATYPHBIM BO3EHCTBUIM

Photometric monitoring of thermal stability of motor oils and effect of thermal degradation
products on antiwear properties

B. I. Koval’skii, A. N. Sokol’nikov, O. N. Petrov, and V. G. Shram

The results of determination of thermal stability of mineral and partly synthetic motor oils are pre-
sented. The criterion of thermal stability is substantiated and the correlation between it and antiwear
properties of the oils is determined. Direct photometric measurement method, which helps obtain an
integral parameter of accumulation of all degradation products in the studied oil that can be deter-
mined from the luminous flux absorption coefficient, is chosen as the basic method of evaluation of
thermal degradation processes. The essential feature of the method consists in comprehensive eval-
uation of thermal stability and antiwear properties of lube oils from the parameters, namely, the co-

efficient of luminous flux absorption, relative viscosity, vaporizability, and wear. Correlations of



optical properties, viscosity, vaporizability, and antiwear properties of the lube oils with thermostat-
ing temperature are obtained, and based on them the limiting temperature of lube oil performing
ability was established.

Keywords: coefficient of luminous flux absorption, coefficient of vaporizability, criterion of anti-

wear properties, criterion of thermal stability, resistance to thermal effects

Ouyenka u3uKo-xumuueckux ceoiicme OU3eIbHbIX PpaKyuil no YeemoeviM XapaKmepucmuKam
Kanopumempuueckoii cucmemolt RGB

P . C. Mananos, /1. O. lllynskosckas, M. FO. [lonomaToB

E-mail: manapoff@yandex.ru

YcTaHOBNEHBI 3aBUCUMOCTH MEX]y HEKOTOPBIMH (DPU3MKO-XMMHUYECKUMU CBOMCTBAMHU JIHM3EJIbHBIX
bpakumii HepTH ¥ KoopauHaTaMu IBeTHOCTH B cucteme SRGB. Ha ocHoBe »Tux 3aBHCcHMOCTEH
MPEAJIONKEH IKCIPECC-METO/I ONPEACIICHUS] OTHOCUTEIBHON TIOTHOCTH, TEMIEPATYPhl BCIBIIIKH U
TEMIIEPATyphl HaYaJla KATICHUS JU3CIIbHBIX (hpakiuil mo Goron300pakeHusIM, aJIeKBaTHOCTh KOTO-
poro MOATBEp:KJIEHA pe3ylbTaTaMU CTAaTHUCTUYECKOM 00paboTku. JlaHHBII METOJ MOKET HalTh
MIPUMEHEHHE MPU ONEPATUBHOM KOHTPOJIC KauyecTBa JU3EIbHBIX (PPAKIUH TEXHOJOTHYECKUX ITPO-
IIECCOB Ha HedTenepepadaThIBAIONINX MTPOU3BOJICTBAX.

KiroueBble ci10Ba: TUIOTHOCTh HEPTSIHBIX (PPAKIIHIA, TEMIIEpaTypa BCIBIIIKH, TEMIIEpAaTypa Hadala

KHUIICHU A, IBCTOBLIC XapPaKTCPHUCTUKHU.

Evaluation of physicochemical properties of diesel fractions from color characteristics of rgb
colorimetric system

R. S. Manapov, D. O. Shulyakovskaya, and M. Yu. Dolomatov

Correlations between some physicochemical properties of diesel fractions of crude oil and color co-
ordinates in SRGB color system are established. Based on these correlations, an express method is
proposed for determining relative density, flash point, and initial boiling point of diesel fractions
from photoimages, the adequacy of which is confirmed by statistical processing results. This meth-
od can find application for prompt monitoring of quality of diesel fractions of technological pro-
cesses of refineries.

Keywords: density of oil fractions, flash point, initial boiling point, color characteristics.



