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Hccneoosanue npomugousHoCH»IX CE0UCME MONAUE 01 6030YUIHO-PEAKMUGHBIX Osuzameneil HA
pacmumenbHo-MUHEPAIbHOU OCHOGe

A. B. fxosnesa, C. B. boituenxo, K. Jleitna, O. A. BoBk, X. KyxeBckuit

E-mail: pinchuk_anya@ukr.net

OKCHEPUMEHTAIBHO HCCIEAOBaHbl MPOTUBOM3HOCHBIE CBOWMCTBA TOIUIMB [UISl BO3IYIIHO-PEAKTHUBHBIX
JBUTATENICH TpeX BHJOB OHOKOMIIOHCHTOB, IIOJIYYCHHBIX W3 pariCOBOrO Macia M HUX CMECEH.
VYcTaHOBIEHO, YTO CMa3bIBAIOIAs CIOCOOHOCTh OMOKOMIIOHEHTOB 3HAYUTENIHO BBIIIE MO CPABHEHUIO C
TpaauLMOHHBIM HepTsHbIM TormBoM Juisi BPJl. IlpoBeneHHble wuccienoBaHUs TMOKAa3ald, YTO
no0aBjieHre OMOKOMIIOHEHTOB B COCTaB aBUAIMOHHOIO TOIUIMBA MPUBOJAUT K YIPOUYHEHUIO TPAHUYHOTO
CJIOS U, TAKUM 00pa3oM, yJIydIllIaeT IPOTUBOU3HOCHBIE CBOMCTBA TOIUIMBHBIX CMECEHl. Y CTAHOBJIEHO, YTO
JIOTIOJTHUTEIBHOE MOAM(PHUIIMPOBAHUE OHOKOMIIOHEHTOB IIO3BOJISICT TIOBBICUTH WX CMAa3bIBAIOIIYIO
CIOCOOHOCTH MO CPABHEHUIO CO CTAHJAPTHBIMU OMOKOMIIOHEHTaMHU, MOTYYEHHBIMU U3 PAIICOBOTO MacJa.

KurouesBbie ciaoBa: tormuBo st BPJl, anprepHaTMBHOE TOIUIMBO, NPOTMBOM3HOCHBIE CBOMCTBA,

OMOKOMITOHEHTBI, CMa3bIBAIOIIAsi CIIOCOOHOCTH, HAarpy3Ka 3a1upa.

Study of Antiwear Properties of Plant-Mineral Based Fuels for Airbreathing Jet Engines

A. V. Yakovleva, S. V. Boichenko, K. Leida, O. A. Vovk, and Kh. Kuzhevskii

The antiwear properties of fuels for airbreathing jet engines (AJE) and three types of biocomponents
derived from rapeseed oil and their blends are studied experimentally. It is shown that the lubricating
capacity of the biocomponents is much higher than those of conventional petroleum fuels for AJE. The
studies disclosed that addition of biocomponents to aviation fuel strengthens boundary layers and thereby
improves the antiwear properties of the fuel blends. It is demonstrated that additional modification of the
biocomponents enhances their lubricating capacity vis-a-vis standard components derived from rapeseed
oil.

Keywords: AJE fuel, alternative fuel, antiwear properties, biocomponents, lubricating capacity, scoring

load, friction.

Ilonyuenue cunmonog 011 CUuHmMemMU4YecKUX mMacel ¢ 6bICOKUMU 8A3KOCMHBIMU XAPAKMEPUCIMUKAMU

A.T.Tacanos, A.T'. A3uzoB, A. M. Mamenona, 1. I'. Aro6oB

E-mail: agasanov@mail.ru

[IpoBeneHO anKWIMPOBAHWE IMKJIOMEHTAIMEeHa OAHOATOMHBIMU crupTamMu Cg¢—Cjp B TPHCYTCTBUH
HIEJIOYHOr0 Kartanu3aropa. MccneqoBaHo BIMSIHUE MOJIBHOTO COOTHOILIEHUS LUKIONEHTAAUEH : CIUPT,
MPOJOIKUTETFHOCTH u TEeMIEPaTyphl peaxiuu Ha BBIXO/T COOTBETCTBYIOIIUX
TUATKUATIUKIONIEHTAANCHOB ~ HOPMAJIBHOTO  CTpoeHWs. Ha mnpuMepe IUOKTHIIMKIONCHTaIUCHA
YCTaHOBJICHO, YTO €r0 THAPHUPOBAHUEM MOXKHO IOJYYHUTh COOTBETCTBYIOIIWU IUATKWIIUKIONEHTAH C
BBICOKMMH BSI3KOCTHBIMU XapaKTEPUCTHUKAMHU, KOTOPBI MOXET OBITh HCIOJIB30BaH B KadecTBe

CHUHTCTHUYCCKOI'O Macjia, a TakKxxXe ;[063131(1/1 K MUHCpAJIbHBIM MacCJIaM.



KiaroueBblie cioBa: CHUHTOHBI, LHKJIOINCHTAAUCH, AJKHUIINPOBAHUC, H&HOpaSMepHBIP’I IIEIOYHOM

KaTaJm3aTop, UHACKC BA3KOCTH.

Production of synthons for synthetic oils having high-viscosity properties

A. G. Gasanov, A. G. Azizov, A. M. Mamedova, and I. G. Ayubov

Cyclopentadiene is alkylated by C6—C10 monoatomic alcohols in the presence of an alkali catalyst. The
influence of cyclopentadiene to alcohol molar ratio, reaction time, and temperature on the yield of
respective normal dialkyl cyclopentadienes is studied. It is shown by the example of dioctyl
cyclopentadiene that its hydrogenation yields the respective dialkyl cyclopentane with high viscosity
properties, which can be used as a synthetic oil and an additive to mineral oils.

Keywords: synthons, cyclopentadiene, alkylation, nano-sized alkali catalyst, viscosity index.

Ouyenka 6IUAHUA 6CHEHUBAEMOCHU CMA30YHBIX MAcCe/l HA pAdomy maciocucmem aeUAUUOHHBIX
2a30mypouHHbIX Osuzameeil

A. C. HoBukos, JI. C. SInoBckuii, B. M. ExoB, A. A. Mosokanos, K. B. [llapanuna

E-mail: yanovskiy@ciam.ru

[IpuBeneHbl pe3yabTaThl 3KCIEPUMEHTAIBHBIX HCCICAOBAHUN MEHOOOPA3yIOIIMX CBOMCTB CMAa30YHBIX
Maces JJisi aBUAIMOHHBIX Ta30TypOMHHBIX JBUTATENICH. YCTAaHOBJICHBI 3aBUCUMOCTH BCIIEHUBAEMOCTH
aBHUAIIMOHHBIX Macell OT pacxoja Bo3ayxa U Temmeparypsl. [IpeacTaBieHbl TONMOJIHEHHUS K CTaHAApPTHON
Meroauke ['OCT 21058-75 nns Gosiee TOYHOTO ONpEAENCHUs BCIIEHWBAEGMOCTH ABUAIIMOHHBIX Macell.
[TokazaHo, 4YTO W3MEHEHHE MEHOOOPA3yIOIUX CBONCTB Macel NPUBOJUT K H3MEHEHHUIO pPaboumx
XapaKTEPUCTUK MACIOCUCTEMBI.

KiaroueBble cJ10Ba: aBHAIIIOHHEIC Macijia, BCTICHUBA€MOCTb, H6H006p33y10HII/Ie CBOICTBA.

Effect of Lubricating-0il Foamability on Oil-System Operation in Aviation Gas-Turbine Engines

A. S. Novikov, L. S. Yanovskii, V. M. Ezhov, A. A. Molokanov, and K. V. Sharanina

The foaming properties of lubricating oils for aviation gas-turbine engines were studied experimentally.
The dependences of the aviation oil foamability on the air flow and temperature were found. Addenda to
the standard method of GOST 21058-75 for more accurate determination of aviation oil foamability were
presented. It was shown that the oil-system operating characteristics changed if the oil foaming properties
changed.

Keywords: aviation oils, foamability, foaming properties



Kunemuxa nakonnenusa cynbponoe npu KamaauupoeanHom nePOKCUOHOM OKUCIEHUU HepmaHnbix
cynoghoKcuoos

N. M. bopucos, U. C. ®aiizpaxmanos, 1. E. Anexuna, P. 1. ®aiizpaxmanos

E-mail: ilshatsf@yandex.ru

[IpoBeneH KMHETHYECKHIA aHAIN3 MpeJiaraeMoi cXeMbl 00pa3oBaHus CyIb()OHOB PU OKUCICHUU
HEPTIHBIX CyIb(OKCHIOB IO/ BO3JCHCTBUEM TIEPOKCHIA BOJOPOAAa M Karaliu3aropa — OKCHIA
monmmbaena (VI). TeopeTnyecku M IKCIEPUMEHTATBHO MOKA3aHO, YTO HA HAYAlIbHBIX CTAIUSX PEAKIIUU
KOHIIEHTpalus CylIb(OHOB JIMHEHHO 3aBUCUT OT KBajpaTa BpeMeHH. OnpeneneHa 3ppeKTuBHas SHEPTUs
axtuBaruu npouecca Eakr = (31 + 7) x[x/mMoib.

KiawueBble ciioBa: HedTsHbIE Cylb()OKCHABI, CYIb(OHBI, KaTaJIUTUYECKOE OKHCICHHE, OKCH[

monmbaena (VI).

Kinetics of sulfone accumulation upon catalyzed peroxide oxidation of petroleum sulfoxides

I. M. Borisov, I. S. Faizrakhmanov, 1. E. Alekhina, and R. I. Faizrakhmanov

Kinetic analysis of the proposed scheme of sulfone production by oxidation of petroleum sulfoxides
under the action of hydrogen peroxide and molybdenum (VI) oxide catalyst is performed. It is shown
theoretically and experimentally that at the initial stages of the reaction sulfone concentration depends
linearly on the square of time. The effective activation energy of the process is found to be E .= (31 £ 7)
kJ/mole.

Keywords: petroleum sulfoxides, sulfones, catalytic oxidation, molybdenum (VI) oxide.

Komnnexcnoe mexnonocuyeckoe peuieHue no nepepadomke OmpadoOmanHoi CEpHOI KUCIOMBbL
npouecca anKuaupoeanusn uzodymana oneunamu

A. 1. bagukosa, ®. X. Kynamesa, M. A. laakun, E. C. Moptukos, P. A. fInanosa

E-mail: badikova_albina@mail.ru

Pa3paGoTanbl TEXHOJIOTMYECKHE OCHOBBI YTHJIM3alUU OTPabOTAHHON CEpHOW KHCIOTHI Mpolecca
CEPHOKHUCJIOTHOTO aJIKIWJIMPOBaHUsA n300yTaHa osnepuHamu. [IpencTaBieH KOMIUIEKC TEXHOJOTHYECKUX
oreparuii 1 nepepaboTKu OTpabOTaHHOM CEPHOI KHCIOTHI, MO3BOJISIONINN HCIIONh30BaTh MOHOTHUIPAT
CepHOI KHUCIOTHI B Mpolieccax MONydeHHUs Ccynb(aroB HATpUs U aMMOHHs. MaKCHUMAalbHBIM BBIXO]I
cynb(ara HaTpus unu cynbdara ammonus (10 90% wmac.) ObLT JOCTUTHYT SKCTPAKIIUEH OpPraHMYeCKHX
npuMeceld cMechlo «d3TUJIOBbIM cnupT : auneroH» (1:1). Ilomydyennsle cynbdar HaTpus U cyinbdar
aMMOHHS yJIOBJIETBOPSIIOT BCEM TPEOOBAHUSAM, MPEIBSIBISEMbIM K TOBAPHBIM IMPOJIYKTaM; COAEPKAHHE
OpraHu4ecKux npumecedl B HUX He npesbimaeT 0,2 % mac. BoigeneHHas opraHuyeckasl COCTABIISIIOLIAS
anmpoOupoBaHa B cOCTaBax sl HE(TEBBITECHEHUS, CHIPHEBBIX CMECSX IS MPOU3BOJICTBA TEXHUYECKOTO
yTJIepo/ia U TEXHUYECKUX MOFOIINX CPEICTBAX.

KroueBble ciioBa: 0Tpa6OTaHHa$I CCpHas KUCJI0Ta, AJIKUJIIMPOBAHUC, OJ'IC(I)I/IH.



Comprehensive technological scheme for reprocessing spent sulfuric acid from alkylation of isobutane
by olefins

A. D. Badikova, F. Kh. Kudasheva, M. A. Tsadkin, E. S. Mortikov, and R. A. Yalalova

The technological principles for recycling spent sulfuric acid from alkylation of isobutane by olefins were
developed. A scheme of technological operations for reprocessing spent sulfuric acid that enabled sulfuric
acid monohydrate to be used for production of sodium and ammonium sulfates was presented. The
maximum Yyields of sodium and ammonium sulfates (up to 90 mass%) were obtained by extracting
organic contaminants with an EtOH:Me,CO mixture (1:1). The obtained sodium and ammonium sulfates
satisfied all requirements for commercial products. The organic contaminants in them were <0.2 mass%.
The isolated organic component was certified in oil-displacement formulations and feedstock mixtures for
production of technical carbon and detergents.

Keywords: spent sulfuric acid, alkylation, olefins.

Mooenuposanue npoyecca noOAYKOKCOBAHUA CEPHUCMBIX 20PIOYUX C/IAHUEE 6 peakmope
NCeBO00IHCUNCEHHO20 C10A

A. A. Mopes, A. H. Mpakun, A. A. CenuaHoB

E-mail: aamorev@ gmail.com

Pazpaborana mMaTemaTHdeckass MOJENb IPOIEcca MOJTYKOKCOBAHUS CEPHHCTOTO TOPIOYEro CIlIaHIa B
peaKkTope NCEeBIOOKIKEHHOTO CIIOS, YYUTHIBAIOIIAS OCOOCHHOCTH THIPOAMHAMUKY M TEINIOOOMEHA MpH
TEPMUYECKOM pPa3JIOKEHUHU CJAHLA, & TAKKE KUHETHKY TEPMOAECTPYKLUH OPraHMYECKOro BEIEeCTBA.
ITpuBoasTCcs OJ0K-CXeMa aIropuTMa pacdyera U pe3ysbTaThl YUCIEHHOTO SKCIEPUMEHTA, BBINOJIHEHHOIO
1o paszpaboTaHHON MaTemaThyeckol mozaenu. IlokazaHo BIUSHUE XapaKTEPUCTHUK CEPHUCTOrO ClaHIa U
YCIIOBUH TIpolecca MOJIyKOKCOBaHUS Ha IMapaMeTphl peakTopa IMCEeBI00KUKEHHOTO CIIOS.

KuroueBble ¢J10Ba: roprounii ClIaHell, KHHETUYECKOE MOJEIUPOBAHUE, TOJIYyKOKCOBaHHE,

IICEBI00KHKESHHBIN CHOﬁ, TEIIO0OMEH

Modeling of low-temperature carbonization of sulfur-bearing oil shales in fluidized-bed reactor

A. A. Morev, A. N. Mrakin, and A. A. Selivanov

A mathematical model of the process of low-temperature carbonization of sulfur-bearing oil shales in a
fluidized-bed reactor, which takes account of the characteristics of hydrodynamics and heat exchange in
the thermal shale decomposition process as well as the kinetics of thermal degradation of the organic
matter, is developed. A block diagram of the calculation algorithm and the results of numerical
experiment based on the developed mathematical model are presented. It is shown that the properties of
the sulfur-bearing shale and the conditions of the low-temperature carbonization process affect the
parameters of the fluidized-bed reactor.

Keywords: oil shale, kinetic modeling, low-temperature carbonization, fluidized-bed, heat exchange.



Tepmoounamurka npouecca cazuuxkayuu OpPZaHUUECKOU MAccbl 0Oypo20 y2na RNPU  Pa3nudHbIxX
cocmaeax okucaumens

T. A. SpkoBa, XK. K. Kaup6ekos, XK. T. Emosa, E. A. Ay6akupos, A. XK. Kaupoekos, A. M. 'toiapmarues
E-mail: tat77203 @list.ru

[IpuBeneHbl pe3ynabTaThl TEPMOJUHAMUYECKUX PACUYETOB TEMIIEPATypHOM 3aBHCUMOCTH PaBHOBECHOI'O
cocraBa MpOAyKTOB razudukanmu Oyporo yris mecropoxnenus Kuskter (Pecnyonuka Kaszaxcran) npu
Pa3JIMYHOM COCTaBE UCXOAHOrO ChIpbs. [I0Ka3aHO, 4TO METOOM TEPMOAUHAMUYECKOIO MOACIUPOBAHUS
MOKHO TPOTHO3UPOBATh COCTAB MPOAYKTOB razu(uKanuu c 3aJaHHbIM cooTHomeHnueM CO : H2, uro
HE0OXOIMMO TPU MOJTYYEHHH CHUHTE3-Ta3a, KOTOPHI MOXKET ObITh MCIOJIb30BAaH B KAYECTBE CHIPbS IS
OpraHUYeCKOr0 CUHTE3a WM TOIUIMBA.

KiroueBble cjioBa: razuukanus yrisi, TEpMOJANHAMHYECKUI pacueT, paBHOBECHBII COCTaB, CHHTE3-Ta3.

Thermodynamics of gasification of organic matter of brown coal using oxidants of various
compositions

T. A. Yarkova, Zh. K. Kairbekov, Zh. T. Eshova, E. A. Aubakirov, A. Zh. Kairbekov, and A. M.
Gyul’maliev

The results of thermodynamic calculations of temperature dependence of equilibrium composition of
products of gasification of brown coal from the Kiyakty field (Kazakhstan) using feedstock of various
compositions are reported. It is shown that the composition of the gasification products with a fixed
CO:H;O0 ratio, required for producing synthesis gas that can be used as a feedstock for organic synthesis
or fuel, can be predicted by thermodynamic modeling.

Keywords: coal gasification, thermodynamic calculation, equilibrium composition, synthesis gas.

Ilpocno3uposanue 3asucumocmu KodIgpguuyuenma 2a30:4cu0KOCmMHON Oup@y3uu om KanuiiapHozo
0aeienus 6 nopucmoil cpeoe

I'o ITun, Ty Xauemunb, E Ansniun, Ban Uxoyxya

E-mail: t.hanmin@yahoo.com

OnucaHbl TEOPETUYECKHE U HKCIIEPUMEHTAIbHbIE HCCIIE0BaHUS U3MEHEHUs KodppuurenTa nuddy3un B
NopHUCTOil cpene. BriBeneHbl MaremaTHyeckue ypaBHEHMs A pacueta Koddounuenta nuddy3uu B
He(TAHOM U ra3zoBoi (azax. DxkcnepuMeHThl IpoBoaAniIN Kak B PVT-kamepe, Tak 1 B oOpa3ie peasbHOro
KepHa MOCPEICTBOM METO/1a NaIeHUs 1aBJIeHUs. BbIABIEHO, YTO MOPUCTOCTH CPEbl 3HAUYUTENHHO BIHSET
Ha MaJieHue JaBJICHUs B cUCTeMe, 3HaueHus koddduuuenta qudpdysun B PVT kamepe Ha aBa mopsaka
NpPEBBIIAIOT 3Ha4YeHHWss B KepHe. MccienoBaHa 3aBHCHMOCTh — Koddduimenta auddy3un ot
MIPOHUIIAEMOCTH U MOPUCTOCTU MOPOABL. Y CTAHOBJIEHO, YTO MMOPUCTOCTD, SABIISIETCS OCHOBHBIM (PaKTOPOM,
BIUSIONUM Ha KodpouuueHt audpdy3suu, B TO BpeMs Kak BIUSHUEM IPOHULAEMOCTH MOKHO
npeHedpeyb.

KuroueBblie cioBa: mud¢ysus B nopax, koddduuuent quddysnu, npoHUIIaeMOCTb TOPObI, KEPH.



Predicted dependence of gas—liquid diffusion coefficient on capillary pressure in porous media

P. Guo, H. Tu, A. Ye, and Z. Wang

Theoretical and experimental studies of the change of diffusion coefficient in porous media are reported.
Mathematical equations were derived for calculating the diffusion coefficient in oil and gas phases.
Experiments were conducted by measuring pressure decline in both a PVT-cell and a sample of actual
core. The medium porosity was found to have a significant effect on the system pressure decline. The
diffusion coefficient in the PVT-cell was two orders of magnitude greater than that in the core. The
diffusion coefficient was studied as a function or rock permeability and porosity. It was found that the
porosity was the main factor affecting the diffusion coefficient whereas the permeability could be
neglected.

Keywords: diffusion in pores, diffusion coefficient, rock permeability, core

Hoeévlii memoo ouenku uyecmeumenbHOCmMu nopoovbl K HANPAN}CEHUI0 ONA HUZKONPOHUUAEMbIX
NJIOMHBIX 2A306b1X KONIEKMOPOE

S YxaomsH, SH Xao, Usnpe XonuH, Yxan XyHIsH

E-mail: yanghao@cugb.edu.cn

Knaccuueckue MeTonbl ONpeleneHHs] YyBCTBUTEIBHOCTH NOPOJbI K BO3JECHUCTBUIO HAIPSDKEHUH, NHpU
KOTOPBIX BAPBUPYIOT TOPHOE JaBJICHUE, a IOPOBOE JaBJICHUE MOJIEP)KUBAIOT HAa IIOCTOSIHHOM YPOBHE, HE
MOJIXOAAT JJIsl YCIOBHH HM3KOIPOHHUIIAEMBIX IUIOTHBIX Ta30BBIX KOJUIGKTOpPOB. B manHOW pabote
HCCIEA0BAaH METOJl OLIEHKHU IOCPEACTBOM HM3MEHEHHUsI IOPOBOrO JABJICHHS MPU MOCTOSIHHOM TOPHOM
napineHuH. Jlns ycTaHOBIEHUS (aKTHMYECKUX IUIACTOBBIX JABICHUM MPUMEHSUIM METOJ CUHXPOHHOI'O
YBEJIMUEHUSI TOPHOTO W IOPOBOTO JaBi€HHH. BbIBEI€HO ypaBHEHHE 3aBUCUMOCTU MPOAYKTUBHOCTH
ra3oBod CKBaXHUHBl OT YYBCTBUTEJIBHOCTH KOJIJIEKTOpAa K HAaNpsOHKEHHWIO, JOKa3aHa aJeKBaTHOCTb
pa3paboTaHHON MOJEIH.

KiroueBble cjI0Ba: HU3KONPOHUIAEMBIN IUIOTHBIA Ta30BbIM KOJIEKTOp, 3(()EKTHBHOE HaNpsHKEHHUE,
ko3¢ duuueHT HPPEeKTUBHOrO HANpPsDKEHUs, dSPQPEKTUBHOE TOpPHOE JaBiieHue, Kod(p(UIUEHT

YYBCTBUTCIIbHOCTHU K HAITPSIXKCHUIO.

A new method of studying stress sensitivity for low-permeability tight gas reservoirs

Yang Zhaopeng, Yang Hao, Chen Heping, and Zhang Chongqiang

Conventional methods of determination of rock sensitivity to stresses at which the confining pressure
changes, but the pore pressure remains unchanged, are not suitable for low-permeability tight gas
reservoirs. In this work, a new method of determination is proposed, where the pore pressure is varied,
but the confining pressure is kept constant. For determining the actual formation pressures, the method of
synchronous elevation of confining and pore

pressures was applied. An equation correlating gas reservoir productivity with reservoir stress sensitivity

is derived and the adequacy of the developed simulation method is proved.



Keywords: low-permeability tight gas reservoir, effective stress, effective stress coefficient, confining

pressure, pore pressure, stress sensitivity coefficient.
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DKcIepUMEHTAIBHO MCCIeI0BaHa peaklus nepearepudrKaluy parcoBoro Maciia B cpejie 3TaHoja

B CBEPXKPUTHUECKUX (PIIOMAHBIX YCIOBHSX B nuanazone temmeparyp 320-380°C, maBnenun 30 Mlla,
MOJIBHBIX OTHOIIEHUSAX OTWIOBbIM cnupTt : pancoBoe Mmacio (6-20):1. IlomyueHsl 3aBHCHUMOCTH
KMHEMaTUYEeCKON BS3KOCTU MPOAYKTa PEAKLUU OT TEeMIIepaTypbl, MOJBHOIO OTHOILEHHS HCXOJIHBIX
peareHToB M JJIUTENBHOCTH IpoBeAeHUs peakuuu. [IpemioxxeHa KoppenslUOHHAs 3aBUCHUMOCTb,
MO3BOJISIONIAs BBIYMCIATH COJIEPYKAHUE STHIIOBBIX 3(HUPOB JKUPHBIX KHCIOT B MPOAYKTE pPEaKIUU
nepesTepuPuKaMd Ha OCHOBAHWU OJKCIIEPHUMEHTAIBHBIX JaHHBIX O 3HAUYEHHUSIX KUHEMAaTHYECKON
BSA3KOCTH MPOJYKTA PEAKLIUH.

KiroueBble cioBa: mnepestepudukanus, parcoBoe Macio, 3TaHOJ, OHOAM3eNb, 3THIOBbIE 3(UPbI

JKUPHBIX KHUCJIOT.

Viscometry as a method for determining concentration of fatty acid ethyl esters in biodiesel fuel

A. R. Gabitova, S. V. Mazanov, R. A. Usmanov, Z. I. Zaripov, F. M. Gumerov, and I. M. Abdulagatov
The reaction of transesterification of rapeseed oil in ethanol under supercritical fluid conditions in the
320-380°C range, 30 MPa pressure, ethyl alcohol to rapeseed oil molar ratio (6-20):1 is studied
experimentally. Dependencies of kinematic viscosity of the reaction product on the temperature, molar
ratio of the original reagents, and duration of reaction implementation are obtained. A correlative
dependence that allows calculation of the content of ethyl esters of fatty acids in the transesterification
product is proposed using experimental data on the kinematic viscosity values of the reaction product.

Keywords: transesterification, rapeseed oil, ethanol, biodiesel, ethyl esters of fatty acids.
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AOGcopOIIOHHasT CIIOCOOHOCTh OCTaTKa MHpoJHM3a HedTeliamMa peanu3oBaHa JJsl NPUTOTOBJICHUS
KOMITO3UIMI, OCBOOOXAAIOIINX KHUCIOPOJ, C IENbI0 BOCCTAaHOBJIEHUS TPYHTOBBIX BOJ. OmpezeneHsl
¢bu3nueckre CBOICTBa OcTaTKa MUpPOJIM3a HedTeliama: yielbHas IJIOU[aJb MOBEPXHOCTH COCTABIISIET
13,936 M*/r, OCHOBHAs OIS IIOp UMEET pa3Mepbl MOpsAJIKa HAHOMETPOB. OCTaTOK MUPOJIN3a HE TOKCHUUYEH

U HC BBISOBCT BTOPUYHOI'O 3arpsA3HCHUA T'PYHTOBBIX BOM. HpOElHaJII/BI/IpOBaHLI CKOPOCTh MOTCPU MACCHI



MEepOKCHUJIa KallbllMsi U CKOPOCTh BBICBOOOXKIEHHUS Kuciaopoga B Bojae. llpemnoxkena BblaesstoIiast
KHCIIOPOJI KOMITO3HIIUS, coepxaimas 35% mepokcuaa kaibius, 15% ocraTtka muponnsa HedTenama,
30% peunoro mecka, 10% wu3BecTKOBOl OEHTOHUTOBOW MOuBbL, 10% JEMOHM3UPOBAHHON BOJBI.
JloGaBieHne K KOMIIO3UIMU HedTenuiaMma NpUBOIUT K 3aKYNOPUBAHUIO YACTH BBIACISIONICH KHCIOPOJ
MOBEPXHOCTH M 3aMEJUIIeT CKOpPOCTh BblAeNeHHs kuciopona. HempepoiBHoe ocaxaenue CaCO; Ha
MIOBEPXHOCTU U B MOpaxX KOMIIO3UILIMU TAK)KE CHUXKAET CKOPOCTH BBIJIEIECHMSI KUCIOPOJa Ha Ha4yaJbHOM
aTarne U 00ecreuynBacT MEAJICHHOE BBIACTICHUE KUCIOPO/a.

KutoueBble cjioBa: nuponu3 Hedrenuiama, BOCCTAHOBICHUE TPYHTOBBIX BOJI, BBIIEISIONIAs KHCIOPOJ

KOMIIO3UIIMA, OCHTOHMUT.

Groundwater remediation using a pyrolysis oily sludge composite

C. Ma, S. Zhang, Y. Liu, and L. Zhao

The absorption capacity of pyrolysis oily sludge residue was utilized to prepare oxygen-releasing
composites for groundwater remediation. The physical properties of the pyrolysis oily sludge residue
were specific surface area 13.936 m2/g and main pore size of the order of nanometers. The pyrolysis
residue was nontoxic and would not cause secondary contamination of groundwater. The rate of mass loss
of calcium peroxide and the oxygen release rate in water were analyzed. An oxygen-releasing composite
containing 35% calcium peroxide, 15% pyrolysis oily sludge residue, 30% fluviatile sand, 10% calcium-
based bentonite soil, and 10% deionized water was proposed. Addition of oily sludge to the composite
plugged the parts of the surface releasing oxygen and slowed the rate of oxygen release. Continuous
precipitation of CaCO3 on the surface and in the pores of the composite also reduced the initial oxygen
release rate and slowed it.

Keywords: oily sludge pyrolysis, groundwater remediation, oxygen-releasing composite, bentonite.



