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BJIMSIHUE THUITA KATAJTU3ATOPA HA COCTAB IIPOAYKTOB
I'MIPOKATAJIMTUYECKOU ITEPEPABOTKH KOKOCOBOI'O MACIJIA

. II. Menvnukoe, H. A. Aumonoe, M. C. Komenes, A. A. Hoéukos, B. A. Bunokypoe
PI'Y He¢tu v rasa um. M. M. I'ybxuna

E-mail: kain@inbox.ru

HccnenoBanbl OCOOCHHOCTH THUAPOKATAIUTUYECKOM IepepalOoTKM KOKOCOBOIO Macjia Ipu
temneparype 280°C, HauanbHOM AaBiieHHu Bopopona 5 Mlla u mpomomKUTENbHOCTH peakuuu 1 4 B
npucytcTBuu kKaranuzatopoB: NiWS/Al,O3;, NiMo/Al,O3, NiMoS/Al,03, CoMo/Al,O3 1 CoMoS/Al,Os.
VYcTraHOBIIEHO, YTO B JaHHBIX YCIOBHSAX Ha Kartanuzatope NiWS/AlL,O; mnpeoGmagaroT peakuuu
nexkapOoHmMpoBanus/ nekapookcuupoBanusi, Ha NiMo/AlL,O; u NiMoS/Al,O; — KOHKYpHUPYIOT
peakiuu J1eKkapOOHUIMPOBAHUS/IeKapOOKCUIMPOBAHUS € peakuusaMu Jeokcrenanuu, Ha CoMo/Al,O3 u
CoMoS/Al,O3 — mnpeobmamar0T peakuu JeokcureHanuu. [lokasaHo, uTo cynabhumupoBaHUE
KaTaun3aropa 0JaronpusTCTBYET MPOTEKAHUIO PeaKLUil THAPHUPOBAHNUS.

KiawueBble  cioBa:  OMOTOIUIMBO,  TPUITIMLIEPUABI,  TUAPOKATAIMTUYECKas  KOHBEPCHUs
TPUTIULEPUOB, KOKOCOBOE MAcCIIO.

A study has been made of coconut oil hydrocatalysis mechanisms at 280°C and 5 MPa initial
hydrogen pressure over 1 h reaction time in the presence of the catalysts NiWS/Al,O3, NiMo/Al,O3,
NiMoS/Al,0;, CoMo/Al,O;, and CoMoS/Al,O;. It is proved that under these conditions
decarbonylation/decarboxylation reactions predominate on NiWS/ALO;3,
decarbonylation/decarboxylation and deoxygenation reactions compete on NiMo/Al,O; and
NiMoS/Al,Os, and deoxygenation reactions predominate on CoMo/Al,O; and CoMoS/AlL,O; catalysts. It
is shown that sulfidation of the catalyst facilitates hydrogenation reactions.

Key words: biofuel, triglycerides, hydrocatalytic conversion of triglycerides, coconut oil.

[IOJIYYEHUE BUOJIN3EJIS [TEPESTEPUDUKAILIMEN KYKYPY3HOI'O MACJIA
JUMETHUIIKAPBOHATOM B YCJIOBMAX HIEJIOUHOI'O 'ETEPOI'EHHOI'O KATAJIM3A

Cynw Hlyusicons, Yncan Jlunun, Man Cunn, Ma Llyn, Cunov Qowcyn
East China University of Science and Technology (Shanghai, China)

E-mail: mengxin@ecust.edu.cn

HccnenoBan mporecc mnepesTepudukalud  KyKypy3HOTO Maciia JUMETHIKapOOHAaTOM B

IIPUCYTCTBUM T'ETEPOTEHHOr0 Karajau3aTopa — THJIpPOKCHAAa Kaiud. METoAoM COCTaBJIECHMS
MOBEPXHOCTEH OTKJIMKA BBIMOJIHEHA ONTHUMM3AIMS TpeX MapaMeTpoB Ipoliecca IMepedTepuuKaimnm:
MPOJOIDKUTEIBHOCTH PEAKLMK, OTHOIICHUS IUMETHIKApOOHAaT @ Macllo, 3arpy3Kd KaTajau3aTopa.

Brnussaue »THX mapamMeTpoB Ha BBIXOA METHIOBBIX 3(upoB kupHbIX Kuciaor (MOXKK) usyden c
NnpuMeHeHneM IutaHa bokca—beHkeHa, cocTaBiieHa 3MIUpUYECKass MOJENb. MaKCUMaJIbHBIA BBIXOJ
M3XKK (90,9%) c nuskoii (—11°C) TemnepaTypoii 3aCTbIBaHUS JTOCTUTACTCSI MPU KUIISIYUEHUU B TeUeHUE 9
Y cMecH AMMETHIIKapOoHaTa M Maclia B MOJIbHOM OTHOIIeHHH 9:1 u 3arpyske kartanuzatopa 16,3% mac.
Ha Maclio. M3yueHa KWHETHKa MepesTepupuKanuu Tpy- U IUTIIMLEPUIOB B UHTEpBaJie TeMmrepaTyp 65—
75°C. BoisiBiaeHO, 4TO 00€ peakiuH MPOTEKAIOT IO TCEBIOBTOPOMY IOPSIKY, PHEPIusi aKTUBALUHU
nepesTepupuKaIMK TPU- U TUTIIHIIEPHUIOB paBHA COOTBETCTBEHHO 83,3 1 89,8 kJ[/MoIIb.

KiroueBblie ciioBa: 61oan3ens, nepesTepupuKays, IMMEeTHIKapOoHaT, KHHETHKA.

Biodiesel production by transesterification of corn oil with dimethyl carbonate (DMC) using
potassium hydroxide (KOH) as heterogeneous catalyst is investigated. Three important transesterification
variables, namely, reaction time, DMC/oil molar ratio, and catalyst amount, are optimized by response
surface methodology (RSM). The effect of these variables on the fatty acid methyl ester (FAMEs) yield is
studied using Box-Behnken scheme and an empirical model correlating the noted variables is developed.
The results indicate that the model is statistically accurate and suitable for predicting the optimum yield.



The highest FAMEs yield (90.9%) with low pour point (—11°C) is reached at the reflux temperature in 9 h
with DMS/oil molar ratio of 9.1 and 163 wt. % of KOH. The kinetics of KOH-catalyzed
transesterification of triglyceride (TG) and diglyceride (DG) with DMC was also studied in the 65-75°C
range. The results show that both reactions occur in pseudosecond order and the activation energy of tri-
and di-glyceride transesterification is 83.3 and 89.8 kJ/mole, respectively.

Key words: biodiesel, transesterification, dimethyl carbonate, response surface methodology,
kinetics.

AHAJIN3 UISMEHEHNA HOPMATHUBHO-TEXHUYECKUX TPEBQBAHHPI K
OTEYECTBEHHBIM TOIIMBAM JUUIS1 PEAKTUBHBIX IBUI'ATEJIEN

H. M. Jluxmepoesa, E. Il. Cepecun, K. B. lllamanoe, H. M. Hukumun

DAY «25 I'ocHMMU xummorosornu Munoboporns: Poccuu>
E-mail: alyamurashkina@gmail.com

Ha ocHOBaHMM aHanmu3a COBPEMEHHBIX HOPMAaTHBHO-TEXHHYECKUX JOKYMEHTOB IIOKAa3aHO, YTO C
2006 r. B Poccuiickoii @enepanuu HaONIOJAeTCs yCTOWYMBAs TEHACHLUS CHIDKCHHsS TpeOOBAaHUN K
Ka4yeCTBY aBMALIMOHHBIX TOIUIMB, OCOOEHHO K KaueCTBY TOIUIMB, IIPEJHA3HAUEHHBIX UIS JIETAaTEJIbHBIX
anrmapaTroB CO CBEpX3BYKOBOH CKOpOCTbhIO mosieta. [lokazana He0OX0AUMOCTh YTOUYHEHHUsI TPeOOBaHUI K
TEPMOOKHCIUTENbHON CTa0MJIBHOCTH OTE€YECTBEHHBIX PEAKTUBHBIX TOIUIMB, ONpEAEIseMON B
JUHAMMYECKHUX YCIIOBUSX, M BHECEHHUS COOTBETCTBYIOIIMX H3MCHEHHH B TEXHHMYECKHMH peEraamMeHT
TamoxeHHOro coro3a M craHiapThl Ha TomuBa. [IpeanoxxkeHo uckimounts TomMBa T-6 m T-8B wu3
IIEpPEYHs IPOAYKTOB, HAa KOTOPBIE PACIIPOCTpaHseTca AeHcTBUE TeXHNUEeCKOro pernaMenTa TaMoKeHHOro
coto3a; mnpekparuth nercreue u3MeHenus Ne 2 k ['OCT 12308; mpoBecTH UCCIEIOBAaHUS IO
00OCHOBAHHIO HOPM Ha MPOTHBOM3HOCHBIE CBOWCTBA PEAKTHBHBIX TOIUIMB M BHECTH B HOPMAaTHBHO-
TEXHUYECKYIO0 JOKYMEHTALMIO M0Ka3aTelb «IUaMeTp MATHA U3HOCA», ONPEIENIAEMbII B COOTBETCTBUU C
I'OCT P 53715.

KioueBble ciaoBa: TOIIMBa s PEAKTHBHBIX JIBUTaTeled, TpeOOBaHUS K KadyecTBY,
TEPMOCTAOMIILHOCTh, TEXHUYECKUN PETIaMeHT, IPOTUBOU3HOCHBIE CBOMCTBA.

Based on analysis of current normative-technical documents, we show that the quality requirements
of aviation fuels, especially of supersonic aircraft fuels, have been declining in the Russian Federation
since 2006. The need for improving the requirements for thermooxidative stability of domestic fuels
determined under dynamic conditions and for inserting appropriate changes into the Technical Rules of
Customs Union and Fuel Standard is shown. It is proposed to remove T-6 and T-8V fuels from the list of
products to which the Technical Rules of the Customs Union Apply, to delete the change No 2 to GOST
12308, to conduct research on validation of standards for wear-resistance properties of jet fuels, and to
insert the parameter “wear spot diameter” determined in conformity with GOST 53715 into normative-
technical documents.

Key words: jet fuels, quality requirements, thermal stability, technical rules, wear-resistance
properties.

METOJl PACHETA 1 ONTUMHN3ALIMN OPAKIIMOHUPYIOIIEI'O ABCOPBEPA C
CUCTEMOMU IUPKVYJIALIMOHHBIX OPOILIEHNN

H. A. Camoﬁﬂoel, H. A. Muymkuuz, JI. K. Munuéaesal, 3. U. Cuﬁazamyfmuuaz

'Y $pumckuit rocyAapCTBeHHBII HePTSHOM TeXHUIeCKUI YHUBEPCHUTET,
2000 «Ileron»
E-mail: linchik88 @yandex.ru

Hpe;[non(eH AITOPUTM pacd€Ta COOTHOHICHUA TCIJIOCBEMOB HUPKYISIUOHHBIMHA OPOLICHUAMHA
abcopOepa, yYUTHIBAIOMINI CHEU(GUKY BBIACICHUS TEIUIOTH a0COpOIMH, CBS3aHHOW C KOJIMYECTBOM



abcopOMpyeMBIX KOMIIOHEHTOB HCXOJHOTO CBHIpbS M HX COpOMpyeMocThi0. PaccMOTpeH mnpuHLUI
ONTUMU3AINK (PPAKITMOHUPYIOMIEro abcopOepa C CHUCTEMOW HUPKYISIIMOHHBIX OPOIICHUH Ha OCHOBE
OanaHca 3aTpaT Ha OXJAXKICHHE LUPKYISIMOHHBIX OPOMICHUH M NPUOBUIM OT U3BJICUCHHS M3 CBHIPbS
JOTOTHUTEIHHOTO KOJMYECTBA IENIEBBIX MPOTYKTOB.

KiaroueBble cioBa: aOcopOuust ra3oB, (paKUOHHPYIOMUNA adbcopOep, MUPKYISIHOHHBIE
OpOUICHHUS, MATEMaTHYECKOE MOJICTUPOBaHKE, a0COPOIIHS, TIPOIHUIICH, )KUPHBIH ra3.

An algorithm that takes account of the specific nature of absorption heat generation associated with
the amount of absorbed components of the feedstock and their sorptivity is proposed for calculating the
ratio of heat extractions by circulatory irrigations of the absorber. The principle of optimization of a
fractionating absorber having a circulatory irrigation system based on the balance of the cost of cooling of
circulatory irrigations and profit from extraction of additional amount of end products from the feedstock
is examined.

Key words: absorption of gases, fractionating absorber, circulatory irrigations, mathematical
modeling, absorption, propylene, fat gas.

CBOIMCTBA BA30BbBIX MACEJI U3 TSDKEJIBIX HE®TEN U ITPUPOJHBIX BUTYMOB 5
IMEPMCKUX OTJIOXXEHUU TATAPCTAHA B 3ABUCHUMOCTH OT CTEIIEHN UX ITPUPO/JTHOU
ITPEOBPA3OBAHHOCTH

I. Il Kamxoeal, C. A. Hempoez, I. B. Pomanoé’
"TMO®X um. A. E. Ap6ysosa (r. Kasanp),

*Ka3aHCKMil HalHOHAABHBII HCCACAOBATEABCKHUI TEXHOAOTUYECKUI YHUBEPCHUTET
E-mail: kayukova@iopc.ru

BEIsSIBIICHBI OTIMYUTENBHBIE OCOOEHHOCTH COCTaBa M CBOKMCTB 0a30BBIX MAacCeNl U UX y3KUX (PaKIIHii,
BbIIETICHHBIX TepMoauddy3ueii, u3 Tsokeablx HedTell pa3HbIX XMMHUYECKHX TUIOB. Pa3nuyHasi cTeneHb
OMOXMMHYECKOHN Aerpananuy He()TH HAXOAWT CBOE OTPAKCHHE B TEMIIepaTypax 3acThIBaHUs, WHACKCAX
BA3KOCTH M TEPMOOKHUCIHUTEIbHOW cTabuinpHOCTH 0a30BbiXx Macen. C  yBETMUYEHHEM CTEIEeHH
OMOXMMHYECKON Jaerpaganuu HeQTH BO3pACTAOT IUIOTHOCTh, IMOKA3aTelb MPEIOMIICHUS M CPEIHSS
MOJIEKYJIIpHas Macca macedn. [Ipyu 3ToM MHAEKC BA3KOCTH U TEMIIEPATypa 3aCThIBAHUS MACEI CHUXKAKOTCS,
HO YBEIMYHMBACTCS TEPMOOKHUCIHUTEIbHAs CTaOMIBLHOCTh. B psmy uccienoBaHHBIX (pakuuii macen u3
TSKENBIX HepTe pa3NuyHBIX THUIOB HAOMIOZAIOTCS KOPPESIUN ToKa3zaTesled MpeloMiIeHHUs U
IUIOTHOCTU C MHJEKCAMH BSI3KOCTU M TEMIIEPATypOM 3acTbIBaHUA. BBIABICHHBIE 3aBUCUMOCTH MOXHO
MCIIOJIb30BaTh JJIi MPOTHO3UPOBAHMSI TEXHOJOTHMYECKHX CBOMCTB MACISHBIX (pakuuii HA OCHOBaHHUH
JOCTaTOYHO KpaTKoW MHQOpMAIMu 00 WX cocTaBe W cBoicTBaxXx. C OMHON CTOPOHBI, HEOJHOPOIHOCTH
cocTaBa TSKENbIX HedTel SBISETCS HEIOCTAaTKOM JAaHHOTO ChIpbs, C APYroil CTOPOHBI, pazHOOOpasue
COCTaBOB TSKEINBIX He(pTel pacmupsieT uX MOTEHIUATbHBIE BOZMOKHOCTH JIJIsl TPOU3BOJICTBA CMA309HBIX
MaTepUajoB, Kak IMyTeM M0J00pa HCXOAHOIO ChIpbsi, TaK M IyTE€M KOMIIAyHJIUPOBAHUS Pa3TUUYHBIX
bpakuuii.

KiarueBbie ciaoBa: tepmomuddysus, Ouoperpagarusi, TEPMOOKHUCIUTEIbHAS CTaOUIBLHOCTD,
HHIEKC BSI3KOCTH, 0a30BOE MacIIO.

The distinctive features of the composition and properties of base oils and their narrow fractions
separated by thermodiffusion from various types of heavy crude oils are identified. The differing degree
of biochemical degradation of crude oil is expressed in pour points, viscosity index, and thermooxidative
stability of base oils. The density, refractive index, and average molecular weight of the oils rise with
increase in degree of biochemical degradation. In this case, the viscosity index and pour point of the oils
fall, but the thermooxidative stability rises. The refractive indices and densities are found to be correlated
with viscosity indices and pour points in several studied oil fractions from various types of crude oils. The
correlation found can be used to predict technological properties of oil fractions on the basis of fairly brief
information about their composition and properties. On the one hand, irregular composition of the crude



oils is a demerit of this feedstock, on the other, the diversity of compositions of the crude oils broadens
their potential use for producing lubricating materials by both selection of the parent stock and
compounding of various fractions.

Key words: thermodiffusion, biodegradation, thermooxidative stability, viscosity index, base oils.

NCCIIEJOBAHUE ITPOPATEPUTHOI'O U ITPOKAJIBLIUTHOI'O MEXAHU3MOB
KAPBOHATALIMU ITPU ITOJIYHEHNHN CBEPXIIEJIOYHBIX CMA30K

E. B. Koﬁwmncxuﬁl, B. A. Bonomuueuz, A. E. Kobvianckuir

'YxpHUWHIT «<MACMA> (r. Kues, Yxpauna),

’HalMOHaAbHBIN YHUBEPCUTET «/AbBOBOBCKAs [IOAMTEXHHKA (T. AbBOB, YKpauHa),
*Yuusepcurer um. Mapuu Kropu-Cxaoposckoit (1. Aro6aun, IToabima)
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Peaknmsa kapOoHaTanmmu SBISETCS ONPENEINAIONICH B MpPOIEcCe IMONyYeHHs MIET0YbCOepIKaIInX
OPUCATOK U cMa3zoK. OnTuManbHbIe YCIOBHUS ULl MPOTEKAHHUs 3TOM peakiuu oOecrieuyuBaeT oOpaTHas
MHKPO(HAHO )IMYIBCHSI, COCTOSIIAS U3 METAHOJIBHO-BOJHON M TOJIyOJIbHO-MACJISTHON (a3. Y CcTaHOBIIEHO,
4T0 KapOOHaTalusi MOXXET MPOTEeKaTh MO JBYM MEXaHM3MaM: NpodarepuTHOMY C o0Opa3zoBaHHEM
MacJIOpaCTBOPUMBIX  BBICOKOIIENOYHBIX MPUCAJIOK MJIM MO TPOKAIBIUTHOMY C 0Opa3oBaHHEM
TUKCOTPOITHBIX CBEPXILEIIOUHBIX CMa30K. M3 MPOCTHIX CBEPXIEIOUHBIX CMA30K IOIY4YeHbl KOMIUIEKCHBIC
cynbponatnas (KCC), anxuncamumumataas (KAC) u  denomsaraas (KPC) cmaszku. Merogamu
AJIGKTPOHHOW MHKPOCKOIIUM M PEHTTEHOCTPYKTYPHOTO aHAJIM3a OIPE/EICHbl pa3Mepbl U CTPOCHUE
MHIIEIT — YaCTHUI] TUCTIEPCHOHN (a3bl CBEPXILEIOYHBIX CMA30K.

KiroueBble cioBa: mMexaHu3M KapOoHaraiuu, npodaTepuTHas KapOoHaTanus, MpOKaIbIUTHAS
KapOOHATaIMsl, SKTOKAJIBIMTHAS MHMIEIIA, BBICOKOUIETOYHAS MPUCAIKa, MPOCTas CBEPXIIEIOYHAS
CMa3Ka, KOMIUIEKCHAs! CBEPXILEIOUHAs CMa3Ka.

Carbonation reaction is decisive in the process of production of alkali-containing additives and
lubricants. Water-in-oil micro(nano)emulsion consisting of methanol-water and toluene-oil phases
provides the optimum conditions for occurrence of this reaction. It is shown that carbonation occurs via
either of two mechanisms, namely, provaterite mechanism with formation of oil-soluble highly alkaline
additives or procalcite mechanism with formation of thixotropic superalkaline lubricants. Complex
sulfonate (CSL), alkyl salicylate (CAL), and phenolate (CPL) lubricants were obtained from simple
superalkaline lubricants. The size and structure of the micelles, i.e., the particles of the disperse phase of
the superalkaline lubricants, were determined by electron-microscopic and X-ray diffraction analysis.

Key words: carbonation mechanism, provaterite carbonation, procalcite carbonation, ectocalcite
micellium, high-alkali additive, simple superalkaline lubricant, complex superalkaline lubricant.

YCTOMYMBOCTD PEAJIBHBIX ACD®AJIbTEHCOEPXKAIIIMX CUCTEM B
I[MPUCYTCTBUU BUOJOBABOK

b. Il. Tymanan, H. H. Ilempyxuna, K. O. Annozynoea
PI'Y vedpru u rasa um. M. M. I'yOxuna

E-mail: petnati@mail.ru

HccnenoBaHo BIMSHUE CHHTETHUYECKHUX MMOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB, PACTUTEIbHBIX Macel U
UX MPOU3BO/IHBIX Ha YCTOMUMBOCTH K BBINMAJCHUIO ac(aIbTEHOB HEPTH ALIATBYMHCKOTO MECTOPOXKIACHUS
(Tarapcran) MeTogamMu TUTPOBAHMS H-TENTAHOM UM ONpPENEICHUs KOJMYECTBAa 0CaaKa, OTIAEISIEMOro MpH
CHIDKEHHH PacTBOPSAIONICH CIIOCOOHOCTH TUCIIEPCHOHHON cpefbl. BeisiBiieHo, yTo Hanbonee 3pPpekTuBHO
YCTOMYMBOCTh HE(PTH TOBBIMAIOT 100aBKH, cojaepxamue B wmoiekyine rpynnel —COOH u —OH.
YcranoBieH (akT MOTEpU YCTOMYMBOCTH HE(PTH TNPH BBEACHUM HEKOTOPBIX 100aBOK, COAEPIKAIIMX
HECKOJIbKO TOJSIPHBIX TPYII B MOJEKyJie, YTO CIOCOOCTBYET HaJlla)XMBaHUIO CBSI3€H MEXIy



acaJbTCHOBBIMH arperaTamMu. B SKCIIEPUMEHTax, MOJCIUPYIOMUX KOMITAYHAUPOBAHHUE TSKEIONH H
nerkoi mapaduHucTor HepTel mokazaHo, uTo HauOosee dpdextuBHO BBOAUTEL [IAB B HEedTecmech, a He
B TSDKEITYIO HE(Tb.

KiarwueBble ciaoBa: WHTHOWTOp (QIOKYISAINU, acalbTeH, CEAMMEHTAIIMOHHAs YCTOWYHBOCTD,
O0ro00aBKa, pacCTUTEIHHOE MACIIO.

The influence of synthetic surfactants and vegetable oils and their derivatives on the stability of
Ashal’cha (Tatarstan) crude oil asphaltenes against precipitation is studied by methods of titration with n-
heptane and determination of the quantity of the precipitate separated by reducing the dissolving power of
the dispersion fluid. It is found that bioadditives containing —-COOH and —OH groups in the molecule
enhance crude oil stability most effectively. It is proved that loss of crude oil stability occurs upon
injection of certain additives containing several polar groups in the molecule, which facilitates formation
of bonds between asphaltene aggregates. In experiments simulating compounding of heavy and light
paraffinous crude oils it shown that addition of surfactants to crude oil blends, rather than to heavy crude,
is most effective.

Key words: aflocculation inhibitor, asphaltene, sedimentation resistance, bioadditive, vegetable oil.

UCCJIEJJOBAHUE CTPYKTYPHO-MEXAHUYECKNX CBOVCTB
ITAPAONHCOJEPXAIINX HED®TEITPOYKTOB
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OnucaHna HOBas KOHCTPYKIUS JaOOpaTOPHOM YCTAaHOBKU [JIi OMPENETEHUS TMPOYHOCTUH P,
mwiactuyHoctd  [Im w koHTpakimu AV TBepablx mapaduHCOIEpKANIMX HEPTEPOIYKTOB C
ABTOMATUYECKOW pEerucTpanueil pe3yiapbTatoB u3MepeHui. [IpoBenena cpaBHUTENbHASA OLIEHKA 3HAYEHU
Py, IIn u AV TBepAbIX HEPTIHBIX MapapUHOB, IEPE3UHOB U BOCKOB IpH Temrieparype 25°C. BoisBieHs
3aKOHOMEPHOCTH  (OopMHUpOBaHMS  JUCHEPCHBIX  CTPYKTYp  TOBAapHBIX  MapaduHCOAEp KALIUX
HE(PTENPOIYKTOB U OIpPEENAoNnas pojib H-aJKaHOB B UX COCTaBE KaK HOCHTEJEH mpodHocTH. Briepsbie
00HapyKEeHO CaMOYIIPOYHEHHUE AUCIIEPCHON CTPYKTYphI MPOMBIIUIEHHBIX 00pa3lioB LIEPE3UNHOB U BOCKOB,
conepxkammx 40—60% yrieBogopo10B, He 00pa3yIONINX KOMIUIEKC ¢ KapOaMHIOM.

KiroueBbie cioBa: mapaduH, LEpE3WH, BOCK, MPOYHOCTh, IUIACTHYHOCTh, OOBEMHAs yCaJKa,
CaMOYIIPOYHEHHE.

A new design of a laboratory installation for determining the strength P,, plasticity Pl, and
contraction AV of solid paraffincontaining petroleum products with automatic recording of measurement
results is described. A comparative analysis is made of P,, Pl, and AV of solid crude oil paraffins,
ceresines, and waxes at 25°C. The mechanisms of formation of disperse structures of commercial
paraffin-containing petroleum products and dominant role of n-alkanes in their composition as strength
carriers are ascertained. Self-hardening of disperse structure of commercial ceresine and wax specimens
containing 40—-60% hydrocarbons that do not form a complex with carbamide is noticed for the first time.

Key words: paraffin, ceresine, wax, strength, plasticity, volume shrinkage, self-hardening.



PA3PABOTKA PELEIITYPbI KOTEJIbHOT'O TOIJIMBA C NCIIOJIbB3OBAHUEM
O0TXOJ0B MACJIOXKNPOBOU ITPOMBIIIJIEHHOCTH

E. P. llInepﬁepl, . P. llInepﬁepZ, JI. H. MaplleHKOI, T. H. bokosuxoga’'

'Ky6anckuit rocyaapcTBeHHbI TexHOAOTHYeckui yHuBepcuteT (r. KpacHoaap),
2000 «I3UII» (r. Kpacnopap)
E-mail: davidshperber@mail.ru

N3yueHa BO3MOXKHOCTb pEryJupOBaHMUS BSA3KOCTM M TEMIIEpaTypbl 3acThIBaHUS KOTEIBHOTO
TOIUIMBA C MCIIOJB30BAaHMEM COAlCTOKa — KapOOKCcHiaTa HATpHs, MOJy4aeMoro mpu oOpaboTke
pacTUTENBHBIX Macel 11esI0ublo. FcciienoBanbl cOCTaB M TEIJIOBBIE CBOMCTBA coarcToka. [IpencraBiensl
pe3yabTaThl HCIBITAHUN (UIUKO-XMMHUYECKHX XapaKTEePUCTHK KOTEIHHOIO TOIUIMBA C pa3HbIM
COJIepKaHUEM COAINCTOKA.

KiroueBble ¢j10Ba: KOTCILHOE TOIINIMBO, COAIICTOK, BA3KOCTD, Kap6OKCI/IJIaT HaTpus.

The feasibility of controlling viscosity and pour point of boiler fuel is studied using soap stock
(sodium carboxylate) produced by treating vegetable oils with an alkali. The composition and thermal
properties of soap stock are studied. The results of studies of physicochemical properties of boiler fuel
having various soap stock contents are cited.

Key words: boiler fuel, soap stock, viscosity, sodium carboxylate.

MOJEJIb UIA ITPOTHO3MPOBAHUMA ITPOAYKTUBHOCTU CJIIOXHBIX CKBAKIMH ITPU1
HAJIMYNWU ITOBPEXAEHMSA ITPOAYKTHUBHOI O IVTACTA

HOnwen Ans, Caooyn By
China University of Petroleum (Beijing, China)

E-mail: an_yongsheng@126.com

CocraBrieHa MoylyaHaJIUTUYECKass MOJENb JJisi MPOTHO3UPOBaHUS AeOUTa CIIOKHBIX CKBaXUH B
AHU3O0TPOMHBIX KOJUIEKTOpax IpH HAJIMYUU MOBPEXKICHMS NPOAyKTHBHOro Iutacra. Ilocpenctsom
peoOpa3oBaHus KOOPAMHAT OCYILECTBJICH IMEPEeX0] OT aHU3O0TPOIHOIO K HM30TPOIHOMY KOJIJIEKTOPY.
[ToBpexxaeHue miacta BCIEACTBHE MPOPHIBAa OYpOBOrO pacTBOpa U pacTBOpa ISl 3aKAaHYMBAHUS CKBaKUH
BBIPAXXEHO CKUH-(PAKTOpOM, KOTOPHI BBEIEH B MOJTyaHAIUTUYECKYI0 Mojenb. llpemnoxeHHas
KOMILIEKCHAsI MOJIENb JJIsi MPOTHO3UPOBAHUS JIeOUTa CIIOKHBIX CKBa)KUH, TAKMM 00Pa30M, MOJHOCTHIO
YUUTBHIBAET XapaKTEPUCTUKU TMOBPEKICHHS IJJacTa B aHU30TPOIHBIX KOJJIEKTOpAaX U BIUSHUE
MOBPEXICHHS HA TIPOYKTUBHOCTh. MO/IeNb, YIUTHIBAIOIIAS TIOBPEXKICHHE TUIACTa, OTIIMYACTCS OOJbIIIEH
TOYHOCTBIO.

KiroueBble c10Ba: MOBPEXICHHE MPOIYKTHBHOTO IUIACTA, CIOXKHAs CKBa)KMHA, aHU30TPOITHBIN
KOJUIEKTOP, CKHH-(DaKTOP.

A semi-analytical production prediction model is built for complex wells with producing formation
damage, taking account of the characteristics of formation damage in anisotropic reservoirs. In this
model, the transition from the anisotropic reservoir to the isotropic is effected by conversion of
coordinates. The formation damage caused by drilling fluid and well completion fluid invasion is
expressed by skin factor which can be introduced into the semi-analytical model. The new model for
predicting complex well yield takes full account of the characteristics of formation damage in anisotropic
reservoirs and of the influence of formation damage on productivity. Compared to the semi-analytical
model, the new model presented in this paper has higher prediction accuracy and is more practical.

Key words: formation damage, complex well, anisotropic reservoir, skin factor, semi-analytical
model.



KAPBOHOBBIE KUCJIOTBI — MHI'MBUTOPBI HATTUHI OBOU KOPPO3UU
YIJIEPOAMCTOU CTAJIN B IHEJIOYHOU CPEJIE B ITPUCYTCTBHUN XJIOPUIOB

H. A. Aﬂbmoﬁapakl, M. M. Qﬂb-HaezapZ, P. C. Asz-Myd)pa().)fcl, 0. A. Anv-3026u’
'Princess Nora Bint Abdul Rohman University (Riyadh, Saudi Arabia),

?University of Tabuk (Tabuk, Saudi Arabia)
E-mail: n_almobarak@yahoo.com

C noMouipl0 M3y4eHHs MOTECHIMOJAMHAMUYECKON aHOIHOW M KAaTOJHOW MOJISIPU3AlMH OLEHEHO
BIUsSHUE (TaNeBOW, CANHMIIMIOBOW, OEH30MHOW, 0-aMHUHOOCH30WHON U II[aBEelIeBOM KHCIOT Ha
MATTUHTOBYIO Kopposuio yriaepoauctoid craau B 0,01 M pactBope NaOH B mpucyrcrBum NaCl.
[TokazaHo, 4TO KapOOHOBBIE KHCIOTHI CMEIIAIOT TMOTEHIMA MUTTUHTOO0Opa3oBaHUS B CTOPOHY OoJjee
MOJIOKUTEIbHBIX ~3HAUYEHUHM, YTO CBUACTENBCTBYET 00 uX UHrubupyromem geiictun. Cpean
WCCIICIOBAaHHBIX KHUCIOT (TajeBas KHUCIOTa NPOSBISET HAUOONbIIME WHTHOUPYIONIME CBOWCTBA,
mjaBesnieBas — HauMeHblnWe. Bce KapOOHOBbIE KHUCIOTHI SIBISIIOTCS HHTUOMTOpaMH KOPPO3HUH
CMEUIAHHOTO THUMa C T[peodiajaHueM aHOAHOTO UHruOHpoBaHus. OOCyXTaercs MeXaHH3M
MHTUOWPOBAHUS TUTTUHIOBOM KOPPO3MM C YYETOM CTPOEHHUS MOJEKYJ KHCIOT, UX TOBEIEHUS B
LIEJIOYHOM cpesie U AIEKTPOHHOM TIoTHOCTH Ha rpynne COO—.

KuroueBble cjioBa: KOppo3usi, 3JEKTPOHHAS MUKPOCKOMUS, KApOOHOBBIE KUCIOThI, HHTUOUTOP.

The effects of five carboxylic acid derivatives, namely, phthalic acid, salicylic acid, benzoic acid,
anthranilic acid (o-aminobenzoic acid), and oxalic acid, on carbon steel pitting corrosion in 0.01 M NaOH
solution containing NaCl are evaluated using potentiodynamic anodic and cathodic (Tafel) polarization
measurements. The results show that the presence of different concentrations of the studied carboxylic
acid derivatives shift the pitting corrosion potential toward more positive values, indicating inhibiting
effect of these of these acids. Phthalic acid exhibits the highest inhibiting effect and oxalic acid the
lowest. All the carboxylic acid derivatives behave as mixed-type corrosion inhibitor with predominance
of anodic inhibition. The results are confirmed by surface examination using scanning electron
microscope. Also, the pitting corrosion inhibition mechanism is discussed with due account of the
molecular structure of the acids, their behavior in alkaline solution, and electron density on the COO—
group.

Key words: corrosion, electron microscopy, carboxylic acids, inhibitor.

OLIEHKA BE3OITACHOCTH OKCIUTYATALIMM MATEPHUAJIOB ITO KOPPO3VMOHHbBIM
YCJIOBUAM

Ban Ane, JIu Xyu, Bau I[3yans, Jloy Yscynmun, Cy Tao
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OO6cyxnaercss BIMSHHE Ha TNPOYHOCTh M CPOK OKCIUTyaTallMd MaTepuaia KOHLEHTpaluu
HaNpsDKeHUH BCIEACTBUE O0pa3oBaHMA KOPPO3MOHHBIX TOp. BeiBemeHsl (QopMynbl Ui pacuera
Koa(hduULMeHTa KOHIEHTPAIMN HANPSKEHUM NMpU HAIWYUMM B IUIACTUHE HETIYyOOKOW KpYTJjoW MOpBHI.
[TpoBeeHO CUTYyallMOHHOE HCCIEOBAaHUE BIUSHHUS TIyOMHBI KOPPO3MOHHOW MOPHI Ha KO3 QUIMEHT
KOHIICHTPALlUX HAIPSKEHUN U JaBICHUE pa3pyLICHUS.

KuroueBble ci1oBa: Koppo3us, CPOK O€30MacHOM IKCIUTyaTaIli1, KOHIICHTPAIUs HAIIPSKEHUH.



The effect of concentration of stresses arising from formation of corrosion pits on the strength and
service life of materials is discussed. Formulas are derived for calculating the stress concentration factor
in a plate containing shallow round pits. A situational study of the effect of corrosion pit depth on the
stress concentration factor and the failure pressure is performed.

Key words: material, corrosion, safe service life, stress concentration.



