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A. H. Jlaxoead!, I'. P. Banueea!, A. A. Hocosa', A. A. Banuesa', C. M. Ilempoe’?, H. IO. Bawkupuyesa’
'Kaszanckuii HalMOHAIBHBIN UCCIIE0BATENBCKUM TEXHOJIOTHYECKUI YHUBEPCUTET,

2Kaszanckuii ®enepanbublii (IIpUBOIKCKHUIA) yHHBEPCUTET

Ifm59@mail.ru

CuHTe3 CMENIAHHBIX OKCHI0B HUKEJISl U ATIOMUHHUA U UCCIIeOBAHNE NX KATATHUTHYECKONH AaKTHBHOCTH

B pabome uccrnedosan ghazosuviii cocmas u cmpykmypa cMeuianiozo OKCuod NOaY4eHH020 U3 CLOUCMO20 080UHO20
euopoxkcuda Ni-Al (Ni:Al = 3:1). T'udpoxcud, noryuenHvlll nymem 0canrcoeHusi HUmpamos HUKes U aiioMUHUs,
obnadaem 2eKCca2oHANLHOU KPUCMALIUYECKOU peuemKoll ¢ pasmepamu kpucmainumos 7 um. Ilocre npoxaiusanus
euopoxcuda npu memnepamype 500 °C pazmep kpucmaniumos oxcuoa Ni-Al cocmasun 4 um. Onu cocmoam u3
OKMAIOPUYECKUX C0e8 U HEHAYUMENbHO20 KOAUYeCMEd WNUHENbHOU CMpYKmypul. B npodykmax Kpexunea H-
ANIKAHO8 8 NPUCYMCMBUU NOTYYEHHO20 cMeuanto2o okcuda Ni-Al yeenuuueaemes cooepaicanue ux HUSKOKUNAUUX
20M010208, 0OPA3YIOMCS ANKAHBL PA36EMBIEHHOU CIMPYKMYPbL.

KiroueBble ci1oBa: cIoucThid ABOHHON ruapokcu Ni-Al, TepMudeckuii anamu3, cMemanHbiil okeug Ni-Al,
PEHTTEHOCTPYKTYPHBIH aHAJIN3, H-aJIKaHbI, KATAIMTUHYCCKUN KPEKUHT, Ta30Basi XpoMarorpadus, XpoMaro-mMacc-

CIICKTPOMETPUA.

4. I. Lakhova, 'G. R. Valieva, 'A. A. Nosova, 'A. A. Valieva, >S. M. Petrov, 'N. Yu. Bashkirtseva

'Kazan National Research Technological University

’Kazan Federal University

Synthesis of Ni-Al Mixed Oxides and Study on Their Catalytic Activity

In this work, the phase composition and structure of a mixed oxide of a layered double hydroxide, which is based on
Ni-Al, were investigated (Ni:Al = 3 : 1). The hydroxide obtained by precipitation of nitrates of Ni and Al has a
hexagonal crystal lattice with a crystallite size of 7 nm. After calcination of the hydroxide at a temperature of 500°C,
the size of the crystallites of Ni-Al oxide was 4 nm, consisting of octahedral and insignificant number of spinel layers.
In the products of cracking of n-alkanes in the presence of the mixed oxide Ni-Al, the content of their low-boiling
homologs increases, and alkanes with a branched structure are formed.

Key words: Ni-Al layered double hydroxide, thermal analysis, Ni-Al mixed oxide, X-ray analysis, n-alkanes,

catalytic cracking, gas chromatography, chromatography-mass spectrometry.

H. A. 3axapuna, H. A. Kopnayxoea, /. A. ’Kymaoynnaes

WucTtutyT TomnmBa, katanusa u anexTpoxuMuu uM. Jl. B. Cokxonbsckoro, r. Anmatel, Kasaxcran

nelly _zakarina@rambler.ru

H3omepuszanus H-reKcaHa Ha HUKeEJEBbIX KATAJIH3aTOPaX, HAHECEHHbIX

HA MOAUGUIIUPOBAHHBIII MOHTMOPHJLIOHUT

IIpueomosnenvl pasnuyHviMu Memooamu HuKenesvle Kamaiu3amopul, HaHeCeHHble Ha AKMUBUPOBAHNDII
MOHMMOPUITOHUM, MOOUDUYUPOBAHHBIE OKCUOOM MUNAHA U MOPOESHUMOM U U3YUEHbl UX KAMATUMu4ecKue
ceolicmea @ peakyuu uzomepuzayuu H-eexcana. Maxcumanvhas Koneepcus H-2excana, pasnas 36,2%, cocmueHyma Ha
HUKeNe80M KAmanusamope, HaHeCeHHOM Ha aKMUSUPOBAHHBIN MOHMMOPULIOHUTN U MOOUDUYUDOBAHHYLLL

MOpaeHUWZOM u TiOZ, 66€0CHHbIX nymem CmMeuteHusl KOMNOHEeHmMOoes. Hpu ONMuUMaibHOM cocmaee Kamanausamopa



npu 350°C u I amm. u3z n-eexcana oopasyromes usomepvt C4—C7 ¢ ebixodom 34,2% u cenexmugnocmoio 93,6%.
Tlokasano, umo maxoi cocmas Kamaiu3amopa u3 4Ucida UCCie008aHHbIX XAPaAKMepu3yemcs MaKCUMAaibHbLMU
VOeNbHOU NOBEPXHOCMBIO, KOIUYECHBOM ME30N0D, CYMMAPHBIM COOEPICAHUEM CAOBIX U CPEOHUX NO CUNe KUCTOMHBIX
YeHmpOo8.

Kio4eBble cJI0Ba: HUKEIICBbIC KaTajinu3aTophbl, H-I'€KCaH, U30MEpUsalusa, MOHTMOPUIIJIOHUT, OKCHUJ] TUTaHa, MOPACHUT.

N. A. Zakarina, N. A.Kornaukhova, D. A. Zhumadullaey.

D. V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry, Almaty

Isomerization of n-Hexane on Ni Catalysts Supported on Modified Montmorillonite

The properties of Ni catalysts supported on activated montmorillonite modified by TiO: and mordenite, as well as
their catalytic properties in the n-hexane isomerization reaction, were studied by various methods. The maximum
conversion of n-hexane, equal to 36.2%, was found on a Ni catalyst supported on activated NaHMM and modified by
mordenite and TiO:, introduced by mixing the components. At the optimal composition of catalyst Ni/NaHMM + TiO:
+ HM at 350 ° C and I atm. C4+—C7 isomers are formed from n-hexane with a yield of 34.2% and a selectivity of
93.6%. It has been shown that this catalyst composition among those studied is characterized by the maximum specific
surface area, the number of mesopores, and the total amount of weak and medium strength acid sites.

Key words: Ni-catalysts, n-hexane, isomerization, montmorillonite, titanium oxide, mordenite.

. A. Yymaxkoe, JI. Cmanvroeckuit, B. A. /lopocouunckas, b. Il. Toukonozos

PT'Y nedn u raza (HUY) umenu 1. M. ['yOkuna

chumakov.d.a@gmail.com

HccnenoBanne B3aMMHOTO BJMSIHUS TPOTHBOU3HOCHBIX H MPOTHBO3aAUPHBIX MPHUCA0K HA XapaKTepP H3HOCA
MOBEPXHOCTH MeTAJLIA

Yemanosnena ocobennocms 63aumnoeo enuanus amunopoc@hamusvix nPOMuUSOUHOCHbIX NPUCAOOK

U IPOMUBO3AOUPHBIX NPUCAOOK, COOEPAHCAUUX NOTUCYTbHUOHBIE SPYNNbL, HA CMENeHb U XapaKmep u3Hoca

u 3a0upa mpywuxcs nogepxnocmeti. [loxazana He803MOICHOCHb NOLYYUMb 8bICOKUL YPOBEHb NPOMUBOUZHOCHBIX U
NPOMUBO3AOUPHBIX CEOUCME NPU OOHOBPEMEHHOM UCNONb308AHUYU YKA3AHHBIX NPUCAOOK O NOJYYEHU
MPAHCMUCCUOHHO20 MACAA U3 MAcel 6MOopudHoll nepepabomxku. [lpednosceno pewernue smoii npobiemvl 86edeHuem
O0ONOTHUMENbHOU NPUCAOKU YMEPEeHHOU akmusHocmu. Memodamu pacmpogoti 31eKmpoHHOU MUKDOCKONUU U
IHEP2OOUCNEPCUOHHO20 PEHM2EHOCNEKMPAIbHO20 MUKPOAHAIU3A 8bIA6IEHO Haaudue hocghopa Ha nosepxHoCcmu
Memanna npu Haspy3Kax, Oau3Kux HaepysKke ceapueanus, u omcymemaeue gocgopa Ha nogepxHocmu Memania

npu yMepeHHbIX Hazpy3Kax. Beickazano npeononosicenue, umo npu 8blcOKUX HASPY3KAX, 8CAEOCMBUE BbICOKOU
aKmueHoCcmu amMuroghocghamos Kk n08epxXHOCMU Memaiid, NPOUCX0OUm KOHKypeHmHoe (opmuposarue pochamuoii
NJleHKU, KOMOopdas Mewaem 00pazo8anuio 3auumuo20 cepocooepacaye2o Clos 3d cuem nPpomueo3a0upHoli NPUCAOKU.
KimoueBble ciaoBa: aMuHodochaTHbIe TPOTHBOU3HOCHBIC MIPUCAJIKU, TIPOTHBO33JUPHBIC TTOTUCYIIb(PUITHBIC
MIPHUCaJKN, KOHKYPEHTHAs aIcOpOIHsl, aHTarOHUCTUIECKOE BIMSIHNE, Macjia BTOPUIHOHN ITepepadoTKH,

TPaAaHCMUCCUOHHBIE MacJia.



L. Stan'kovski, D. A. Chumakov, V. A. Dorogochinskaya, B. P. Tonkonogov

Gubkin Russian State University of Oil and Gas

Investigation of the Mutual Influence of Antiwear and Extreme Pressure Additives on the Nature of Metal
Surface Wear

The peculiarity of the mutual influence of aminophosphate antiwear additives and extreme pressure additives
containing polysulfide groups on the degree and nature of wear and scuffing of friction surfaces is established. It is
shown that it is impossible to obtain a high level of antiwear and extreme pressure properties while using these
additives to produce gear oil from recycled oils. The solution of the problem is proposed by introducing an additional
additive of moderate activity. By the methods of scanning electron microscopy and energy dispersive x-ray spectral
microanalysis, the presence of phosphorus on the surface of the metal at loads close to the welding load was revealed,
and the absence of phosphorus on the metal surface at moderate loads. It is suggested that at high loads, due to the
high activity of aminophosphates to the surface of the metal, there is a competitive formation of a phosphate film,
which prevents the formation of a protective sulfur-containing layer due to an extreme pressure additive.

Key words: aminophosphate antiwear additives, extreme pressure polysulfide additives, competitive adsorption,

antagonistic effect, secondary processing oils, gear oils.

B. B. Ocmpuxoé’, C. H. Cazonoé’, B. H. Opoounckui’, JI. H. Aponuues’

"Beepoccniicknii HayqHO-MCCIEN0BATENBCKUN MHCTUTYT HCIIOIb30BAHUS

TEXHUKHU B HEQTENPOIYKTOB B CEIBCKOM X03sHCTBE, I. TaMOOB,

2BopoHEKCKHI rOCy1apCTBEHHBII arpapHblii yHuBepcuTeT MMenH Ilerpa I, r. BopoHex,

viitinlab8@bk.ru

OnpenesieHne coiep:;KaHNA AHTHOKUCIUTEIbHOI MPHUCAIKU U MPOAYKTOB €€ pa3pylieHust

B Pad0TaKIIAX MOTOPHBIX MACIaxX

B npoyecce oxucnenus momopnozo macna noo delicmauem 6blCOKUX memnepamyp oopazyomcs

cepHUcmule CoeOUHeHUs:, U ONpedeums OCIAMOYHOe CO0epIHCcane AKMUBHOU NPUCAOKU SIGTAEeMCsL 00CMAMOYHO
crooicHotll 3a0adeil. /[ns onpedenenus npucaoxku JD-11 macno M-10172x okucisnoco 8 mepmocmame. YcmanoseieHo,
umo npu orumenvHocmu okucienus 8 u 10 u no nomenyuomempuyecKol KpugoL mumpo8aHust MOICHO Onpeoerums
JUUB KOTULECMBO MePKANMAHOB0U cepul. Jisi NOTHO20 ONPeOeneHUst CEPOCOOEPHCAUUX COCOUHEHUT

6 OKUCAEHHOM MACe NPedNiodICeH aleOPUmM U Memoobl UX Onpedeietus, Ymo 8 YCI08USIX IKCHIYAMAayul NoO36015em
NPOSHO3UPOBAMb USHOC U CPOK CLYICObL CMAZ0UHO20 MACIA.

KiioueBble c10Ba: MOTOPHOE MAacio, PUCA/IKa, OKUCIICHUE, pa3pyllIeHHe, CEPHUCTHIC COSIMHEHS, ONITHUYECKas

IIJIOTHOCTB.

V. V. Ostrikov', S. N. Sazonov', V. I. Orobinskii’, D. N. Afonichev’

'All-Russia Scientific Research Institute for the Use of Machinery and Petroleum Products in Agriculture, Tambov,
2Voronezh State Agrarian University named after Emperor Peter |

Determination of the Content of Antioxidation Additive and Products

of Its Destruction in Working Engine Oils



In the process of oxidation of motor oil under the action of high temperatures, sulfur compounds are formed, and it is
rather difficult to determine the residual content of the active additive. To determine the additive DF-11, oil M-10G2k
was oxidized in a thermostat. It has been established that with the oxidation time of 8 and 10 hours, only the amount
of mercaptan sulfur can be determined from the potentiometric titration curve. For a complete determination of
sulfur-containing compounds in oxidized oil, an algorithm and methods for their determination are proposed, which,
under operating conditions, makes it possible to predict the wear and service life of lubricating oil.

Key words: engine oil, additive, oxidation, destruction, sulfur compounds, optical density.

II. M. Twokununa', A. A. I'ypeee®, A. A. Anopees’, P. E. Conoeves’

TIAO «CBHUMHII»,

’PI'Y nedru v raza (HUY) um. U. M. I'yGkuna,

STTAO «HK «PocredTh

TukilinaPM@svniinp.ru

PeryaupoBaHue peosioru4ecKUX CBOMCTB JUCIIEPCHBIX CUCTEM /1JIA o0ecneyeHusi COBpeMEeHHbIX TPeOoBaHuii
K He()TAHBIM JOPOKHBIM OUTYMaM

Paspabomana peyenmypa coipos 011 npou3800cmea 0OPOACHBIX OUMYMOE HA OCHOBE MANCENLIX OCMAMKO8 Hedmu
Apnanckozo mecmoposcoenus. Ilpumensemvie HAYUHO-MEXHOLO2UYECKUE PeUleHUs], GKII0YAlouue HANPAGIEHHOE
pezynuposanue GpakyuoHHo20 U SPYNno8o20 XUMUYECKO20 COCMA8A 2yOPOHA apiaHCKoU Hedhmu npu cmeuleHuu

C pe2yIupyowuMy Smu CoOCMasbl KOMROHEHMAMU-NOTYNPOOYKMAMU, RO380SIIOM HOJYUAMb 00POJICHbIE SANCYUUE
Mamepuaisl, COOMEEemMCmeyouue COBPEMEeHHbIM MpPedoBaAHUIM OOPOIHCHO-CIMPOUMENbHOU OMPACTU.

Ioxazano, umo npumeHeHue apaancko2o 2yOpora 8 COCmase GUMYMHO20 CbIPbsl AGNAEMC IKOHOMUYECKU U
MEXHOA02UYECKU 0OOCHOBAHHBIM, MAK KAK NO3B0ISIem 8blCB0O0NCOAMDb 3HAUUTNENbHbIE 00BEeMbl OCMAMKOS
3anadHoOCUOUPCKOU Hedhmu ¢ Yervblo nepepadomKy UX 8 8bICOKOKAYECMBEHHbIN KOKC, A COOepAucAuuecst

6 apIAHCKOM 2YOPOHEe CMOUCIO-ACHATbMEH08bIE Beujecmaa 00ecneutuaiom GblCOKYI0 001208€YHOCTNG NOIYHACMbIX
OOPOAHCHBIX OUMYMHBIX BANCYUUX MANEPUATOS.

KuaroueBble ciioBa: He()TSIHAS JUCHEPCHAS CHCTEMa, apiIaHCKHUH Ty IpOH, 3al1afHOCHOUPCKUI Iy APOH,

JOPOXKHBIE OUTYMBI, pEOJOrHYeCKre CBOMCTBA, (PPaKIIMOHHBIN U TPYIIIOBOH XUMHYECKUN COCTaB.

P. M. Tyukilina’, A. A. Gureev?, A. A. Andreev', R. E. Soloviev’

'PJSC «MidVolgaNIINP», Novokuybyshevsk,

2Gubkin Russian State University of Oil and Gas,

JRosneft Oil Company

Regulation of Rheological Properties of Raw Materials as Way

of Providing Modern Requirements to Road Bitumens

Recipes of raw materials for production of road bitumen on the basis of Arlan oil field are developed. There is a
directional effect on disperse systems that modifies the group chemical composition of the heavy residues Arlan oil
field when they are mixed with plasticizing tar with companion intermediates. This is what makes it possible to obtain
road binder materials that meet modern requirements of the road construction industry. Oxidation of bituminous raw

materials on the basis of Arlan oil allows obtaining road binder materials with high cohesion and resistance to aging.



From the point of view of the production of road bitumen, the results obtained allow us to affirm the optimality of the
chosen approach for regulating the rheological properties of heavy tar, the suitability of the developed technological
solutions for the production of road bitumen, and the high potential of oil dispersed systems (residues of heavy Arlan
crude processing). The use of bituminous raw materials, based on Arlan o0il, is economically and technologically
sound, since it allows the release of significant amounts of residues of West Siberian oil for subsequent processing
into high-quality chark. Heavy aromatic compounds, resins and asphaltenes, contained in Arlan tar,

ensure high durability of the road bituminous binders obtained.

Key words: oil dispersed system, Arlan field, Arlan tar, West Siberian tar, road bitumen, rheological properties,

group chemical composition.
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CuHTe3 U TECTHPOBAHHME HOBOI'0 KMHETHYECKOI0 HHIMOUTOpa rHAPATOB MeTaHA HA ocHOBe aMpudpuibHoro
NoJIMypeTaHa

Pazpadoman Kunemuyeckuil UHZUOUMOP 2UOPAMOOOPA30BAHUA MEMAHA HA OCHO8E amPuduibHO20
noauypemana. I¢pgexkmuenocme uncUOUPyI0OuLe20 0CliCMEus H08020 PeazeHma OUEHUBAIACh 8 PeaKmope
8bICOKO020 0ABICHUA C NEPeMEeUIUGAHUECM NYMEM USMEPEHUA 6PEMEHU HAYANA 2UOPAMOOOPA306AHUA U 0A6IEHUA 8
cucmeme. Pezynomamul noxaszvieaiom omauunyio iQpghexmugnocmey ampuduivnozo noauypemana é ygeauieHuu
eépemenu unoykyuu (6 15 pas) u cnusicenuu ckopocmu pocma zuopamoes (¢ 2,5 paza) no cpagHeHu1o ¢ CUCmMemoll ¢
yucmoit 6000ii. Kpome mozo, unzudbumop na ocnose ypemana ne noka3an 3HAYUMeENbHO20 pOCMa 2UOPaAmoe
MemaHna noce HyKieayuu.

KaroueBsle cioBa: TuapaTooObpazoBaHue, THAPAT METaHa, KHHETHYECKUI HHTHOUTOP, IOy PETaH.

A. Farhadian', M.A. Varfolomeev'?, Y. F. Zaripova', V. V. Yarkovoi'
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Synthesis and Evaluation of New Kinetic Methane Hydrate Inhibitor on the Basis of Amphiphilic Polyurethane

In this work, we have developed new kinetic methane hydrate inhibitor based on amphiphilic polyurethane. The
efficiency of the new reagent was evaluated in a high-pressure reactor with mixing by measuring the onset of hydrate
formation time and the change of pressure in the system. The results show the excellent inhibition effect of amphiphilic
polyurethane in increasing the induction time (15 times) and reducing the growth rate of hydrates (2.5 times)
compared with a system with pure water. In addition, a urethane-based inhibitor did not show significant growth of
methane hydrates after nucleation.

Key words: gas hydrate formation, methane hydrate, kinetic inhibitor, polyurethane.
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Hcnonn3oBaHue TUCTIEPTHPOBAHHOTO TBEPAOT0 BENIECTBA 0A'KEHOBCKOI CBHTHI

NpH pa3padoTKe 3a1acoB JIerkoi HeTH

B ycnosusix nuzkonponuyaemot miomeHcKou ceunmvl NONYMHbLU He@hmaHOU 2a3 U NPOOYKIM 6HYMPUNIACMOBOU
mpanchopmayuu 6030yxa 6aU3KU NO HepmesbimecHsOwUM ceoticmeam. Ilpednosicen Ho8bll N00X00

K pazpabomie 3anacoe Heghpmu MmOMEHCKOU U OANCEHOBCKOU CEUM, 3aKMI0UAIOWUIICS 8 MOM, Yo MPanc@opmayuro
6030YXa 6 UHEPMHDBILL 2A308blll A2EHM PEKOMEHOYEMCsl NPOU3800UNb NPU OKUCTIEHUU MBEPA020 OP2AHUYECKO20
sewecmaa DANCEHOBCKOU C8UMbL, OUCNEPSUPOBAHHO20 8 00beme nopoobl, a He Hedhmu. OOHOBPEMEHHO Npu
HEpABHOMEPHOM Npozpese NoPoObl DANCEHOBCKOU c8umbl OyOem npoucxooums 00pa3o08anue UCKyCCmeeHHbIX
MpeujuH.

KiroueBble cjioBa: BHYTpPHUILJIACTOBAA TpaHC(l)OpMa]_[I/ISI, BO31YX, OKUCJICHHUC, ITIOPUCTAs CpCaa.
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The Use of Dispersed Solids of the Bazhenov Formation

in the Development of Light Oil Reserves

Associated petroleum gas (APG) and product of air in-situ transformation are similar in oil-displacing properties
under the conditions of the low-permeable Tyumen Formation. A new approach to the development of oil reserves of
the Tyumen and Bazhenov Formations is proposed. It consists in the fact that the transformation of air into an inert
gas agent is recommended during the oxidation of the solid organic matter of the Bazhenov Formation dispersed in
rock (not in 0il). At the same time, the artificial cracks will form with uneven heating of rock of the Bazhenov
Formation.

Key words: in-situ transformation, air, oxidation, porous medium.
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OueHka TepMU4ecKoii cTadWIbHOCTH GopMHATA HATPUS B OJTUMEPHOM

0ypoBoOM pacTBOpe

B pabome uzyuanoce 6030eticmeue coneii MypagbuHOU KUCIOMbl HA PeOoocudecKue XapaKmepucmurk 600HbIX
PAcmeopos npu cpagHeHuu 08yx Memooux 1ad0pamopHo20 UCCIe008aHUsL: OUHAMUUECKO20 PEOI02UYECKO20 AHANU3A

npu 8vb1COKOU memnepamype u gvlcokom oagnenuu (BTB/]) u cmamuueckoeo mecma Ha cmapenue Memooom 20psiezo



sanvyeganus. Mzamepenus blNOIHAIU HA 00pa3yax noaumepHo2o 6ypogoeo pacmeopa. Ananuz BTB/] noxazan, umo
Gopmuam nampus 3¢pghexmugno coxpamsem OUHAMULECKYIO B53KOCHb NPU YCA0BUAX GbICOKOU MeMnepamypbl u
8bICOK020 0asNeHus. Pe3ynibmamol mecmupo8anusl 20paium 6a1byesanuem noKasauu, Yymo npucymemaeue 000asKu
@opmuama nampus oxazvieaem o4eUOHOE GNUAHUE HA PEON02UYeCKUe XapaKmepUCmuKi noIuUMepHo20 pacmeopa,
u3MepeHHble npU KOMHAMHOU memnepamype, nocie npedsapumenbHo20 Hazpesa. SHaueHue 60000moaydu (nomepu Ha
@unvmpayuio) noIUMepHO20 pacmeopa ¢ 006asKou GopmMuUama Hampus. OKA3a1I0Ch HECKOIbKO 6bliie N0 CPABHEHUIO C
YUCMBIM NOTUMEPHBIM PACBOPOM, 0OHAKO U3MEHeHUe KOHYEeHMpayuu Gopmuama no360saem KOHmpoIuposams
6o0oomoauy. Pe3ynbmamel mecmupoganus no odeum mMemoouKam nokazaiu, Ymo opmuam Hampus Moxcem

€ YChexom npumensamucs OJia CmabuIu3ayuy napamempos noIUMepHo20 OYPUIbHO20 PACmMEopa npu SKCNIYyamayuu

8 YCIOBUAX GLICOKOU MEMNEPAMYpbl U 8bICOKO20 OABIEHUSL.

KiroueBble c10Ba: peojornieckue XapakTepuCcTHKH, BOAOOTAa4a, GopMHUaT HaTpus,

TECTUPOBAHUC IIPU BBICOKOM TeMIIECpPaType€ U BLICOKOM JABJICHUH, TECTUPOBAHUEC IOPSAIUM BaJIbLICBAHUCM.

Wenlong Zheng', Xiaoming Wu', Yuming Huang’
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Thermal Stability Evaluation of Sodium Formate on Polymer drilling Fluids

The objective of this study is to investigate the profound impact of formate on the rheological characteristic of water
based fluids by comparing two different laboratory measurement methods, dynamic HTHP rheological test and static
hot roll aging test, respectively. The particular samples utilized in this study were polymer muds. Consequently,
HTHP tests reflected that sodium formate has effectively retained the dynamic viscosity at HTHP conditions. Hot roll
experimental results indicated that sodium formate has performed the obviously impact on the rheological properties
of polymer fluids at room temperature after heating. Moreover, filtration loss of polymer fluids with sodium formate
displayed a slight increase compared with polymer itself but was obvious controlled. Both different tests method and
results are showed that formate has the ability to maintain the property of polymer fluid on the HTHP conditions and
determine that it is reasonable to use sodium formate as thermal stabilizer into polymer fluid.

Key words: rheological properties, filtration loss, sodium formate, high temperature and high pressure test, hot

rolling test.
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OuneHka 1 uccjieJoBaHNe IKCIIYATAIHOHHBIX XapaKTEePUCTUK NIEMEHTHPYIONIEro MAaTepHuasia mpooKu s
NpeI0TBPAIEHNs MPOCKAJIbL3bIBAHMS ra3a

B pabome, na ocnoge n1abopamopuvix 3KCHEPUMEHMO8, UCCIe008AIU MEXHOI02UIO CO30AHUS U30IUpYoueli ¢pazosotll
npoOKU 011 ONMUMUZAYUY XAPAKMEPUCTUK MUKPO-PACUUPEHUs Mamepuana uzoaupyrowel npooku. Texnonozus

gKouaem 6 ceOs yniomHenue HapysiCHot mpyobl, 3aKAUKy YEeMEeHMHO20 PACMEopa 6 MeXCmpyoHoe npoCmpancmeo,



AKMUBUPOBAHUEe U OMBEPOEBAHIUE YEMEHMHO20 PACMEOPA 8 3A8UCUMOCTU ON MEMNePamypsl U OPYeUxX 6HEeUHUX
napamempos. Texnono2us nozeonsiem 3QhGekmuerHo u30aUpo8ans Cmeo HepMmaHOU Ul 2a30601 CKEANCUHBL

u npedomspamums npooOaeMy NOGbIUEHUSA OABTIEHUS 8 YCTHbEBOM 000PYOOBAHUU.

KuoueBble ciioBa: 1aBieHNE B yCTHEBOM 000pyI0BaHNUH, IPEIOTBPAILCHHE TPOCKATIb3bIBAHUS I'a3a,

YIJIOTHEHUE HAPY>KHOU TPYOBI, MUKPO-paCILIUPEHHE.

Lanbo Xu', Chaodong Luo?, Shuang Shi’, Long He’, Xiaoming Wu'
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Evaluation and Research on the Performance of Plug Anti-Gas Channeling Cementing Material

The slug anti-gas channeling technology is studied in this paper to optimize the micro-expansion slug anti-gas
channeling material through laboratory tests with the help of the idea of outer pipe sealing, inject casing annulus with
cement slurry, activate and solidify the casing annulus with temperature and other external conditions, and realize oil
and gas sealing at low cost, so as to effectively solve the wellhead pressure problem.

Key words: wellhead pressure, anti-gas channeling, outer seal, micro-expansion.
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MoanguuupoBaHHbIe MOJEJH PAcYeTa TOYKH BOCIJIAMEHEHHS] MHOTOKOMIIOHEHTHBIX CMeceil KOMIIPeCCOPHOM
CUCTEMBI JIJISI HI3KOTEMIIEPATYPHBIX OKHCJINTEIBHBIX MPOIECCOB 3aKAYKH ra30-BO3AYIIHBIX CMeceit

B pe3epByapax TsaxKeJ0i HepTu

B pabome svinonnen psao sxcnepumenmanvuvlx usmMepeHuil mouky 60CHAAMEHEeHUsI MHO2OKOMNOHEHMHbIX CMeCell.
Cpasnenue pasnuyHbIx meopemuyeckux mooenell ¢ IKCNEPUMEHMATbHLIMU OAHHBIMU NOKA3AT0, YMO MPAOUYUOHHbLE
Moldenu pacuema He y4umulearom GIusiHUe 8bICOK020 0AGNeHUe napa Ha MeMnepamypy mouku 60CHIAMEHEeHUs.
Aemopamu, ¢ ucnoavzoanuem memooa UNIFAC, bvlia npednosicena Mooupuyupoeannas Mooeib pacuema moixu
60CHIAMEHENUsI MHO2OKOMNOHEHMHbIX CMecell NPU 8bICOKOM OagieHuu. Pesynbmamol cpaguenus mooenell nokazan,
YUMo MOOUPUYUPOBAHHASL MOOETb NO36OTIEM NOLYYUMb PACYeMHbLe OAHHbLE, XOPOULO COLACYIOUUECs]

C IKCNEPUMEHMATLHO USMEPEHHIMU RAPAMEMPAMU CKEAJICUHDL, 0TI WUPOKO20 OUANA30HA COCMABA CMECH.

Lenvo 0annotl pabomul 1615€MCsL RPEONOACUMb MOOETb PACUEMAd MOYKU GOCNIAMEHEHUSI MHO2OKOMHOHEHMHOU
cMecU 8 KOMNPECCOPHOU cucmeme npu NOGbIUAIOWEMCsl 0A8IeHUY, He MPedyIouyIo NPO8ePKU IKCNEPUMEHMATbHLMU
usmepenusmu. Modeno maxaice n0360.1s5em oyeHumb napamempvl 6€30NACHOU IKCIIYAMAYUU KOMAPECCOPHBIX
cucmem npu 2a30-6030YUWHOU 3aKAUKe Pe3ep8yapos msjicenol Hegmiu.

Knroueswle cnosa: Touka BOCIDIAMEHEHUS, MHOTOKOMIIOHEHTHASI CMECh, KOMIIPECCOpPHAs CHCTEMa,

HU3KOTEMIIEPATYPHOEC OKHUCIICHUC, MO,I[I/I(I)I/IHI/IpOBaHHaSI MOJCJIb.
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Modified Models for Prediction of Flash Point of Multi-component Mixtures in Air Compressor System
during Air Injection LTO Process of Heavy Oil Reservoirs

Flash point acts as a significant safety indicator to evaluate the fire and explosion hazards of multi-component
mixtures in air injection low-temperature oxidation (LTO) assisted with steam stimulation process of oilfield
exploration and exploitation. In this work, a continuous experimental measurement of flash point of the
multi-component mixtures in air compressor system is undertaken. Different theoretical models are compared with the
experimental data and the comparative results reveal that the calculations by using traditional models have a certain
deviation with the experimental data because of the effect of high vapor pressure on the flash point. For this reason,
we modified and proposed a new model for predicting the flash point for multi-component mixtures under high
pressure associated with UNIFAC consortium. The comparative result shows that the modified UNIFAC-based model
proposed is able to represent well the experimental data over the entire composition range. One purpose of this study
is to predict the flash point of multi-component mixtures in air compressor system under increasing pressure without
experimental determinations. More importantly, it is hoped that this study can offer reference for hazards analysis of
the air compressor system during air injection LTO process of heavy oil reservoirs.

Key words: flash point, multi-component mixtures, air compressor, LTO, modified model.
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Pacnpenesienue naBaenus puabTpanuu cMecu HeTh — BO/Ia HA OCHOBE I'PAIHEHTA HATIPSIZKEHUSI
MJIACTHYECKOT0 TeueHus1 AByX(pa3Hoii cucrembl HepTh — Boa

B nacmoswee epemsa nedocmamoyno uccie008anbl XapakmepucmuKku medenus 08yx@asHou cucmemsl Hegpms — 600a
8 YCII0BUAX pe3epayapos HU3Kol nporuyaemocmu. B oannoii pabome ona oyenku napamempos ghunbmpayuu cmecu
npeonodcena Mooenb paciema paouenma HanpaXCceHus n1acmuyecko20 medueHus 0jisa HepagHOMepHO20 PAOUAbHO20
pacnpedenenus Kodghpuyuenma 800oHacviueHus 8 pesepgyape HU3Kou nponuyaemocmu. Ilapamempol
OMHOCUMENbHOU NOOBUNHCHOCIU CUCEMbl Hemb — 600a U QYHKYUOHAILHOU 3A8UCUMOCTU 2PAOUEHMA
HANPANCEHUS NAACMUYECKO20 MeyeHUus 08YX(pa3sHoll cmecu, paduaibHo20 pacnpeoeseHus. i He@pmeHacblueHuUs.
Paccuumuleéanu Ha OCHO8e KpUBbIX OMHOCUMENbHOU NPOHUYAEMOCU CUCHmeMbl Heghmb — 600a u ypaenenus bBaxnes
— Jlesepemma. Takum 06pazom nocmpoena mMooenb paduaibHO20 MmeyeHus CMec He@pnv — 800d HA OCHOGe
HANPAJNCEHUs. NIACMUYECKO20 MeyeHusi IMoll 08YXghazHoul cucmemvl. Pezynbmamol gpiuucienutl nokazaau, ymo
cywjecmeyem JTUHeUHAs. 3A8UCUMOCTb MENHCOY 2PAOUCHMOM HANPAICEHUS NIACTUYECK020 medeHUs: 08YXazHol
cucmembl

U HegpmeHacwvleHueM, a MaKdice K8AOPAMUYHAS 3ABUCUMOCTIb MENCOY OMHOUEHUEM NOOBUNICHOCIEU Hedmu

U 60001 8 08yxpasHoU cmecu u Hegpmenacvienuem. Pacnpedenenue dasnenus 6 niacme 075 pe3epsyapos HU3KOU



NPOHUYAEMOCU 8 3HAYUMENbHOU CINEeNEeHU 3a8UCUM OM 2PAOUEHINA HANPSICEHUS. NIACIMUYECKO20 MeYeHUs,
npuyem 3a8UCUMOCIb BbIPANCEHA CUTIbHEE 8 NPU3AOOTHOU 30He.
KuroueBble ciioBa: pesepByap HU3KOM NPOHUIIAEMOCTH, TPATUCHT HANPSIKEHUS IIaCTHUECKOr0 TEUCHUS,

,Z[Bqu)aSHaﬂ CMECH HC(I)TB — BOJa, MOJCIJIb PACHPCACIICHUA NABJICHUA PAAUAIBHOT'O TCUCHUA.
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Pressure Distribution of Qil-Water Seepage Based on Oil-Water Two-Phase Threshold Pressure Gradient

Given the status quo that the slow progress on the study of two-phase flow characteristics in low-permeability
reservoirs based on the oil-water two-phase threshold pressure gradient, we select an oil-water two-phase threshold
pressure gradient model by considering the uneven radial distribution of the water saturation in oil-water two-phase
flow of low-permeability reservoirs. Then we use the oil-water relative permeability curves and the Buckley-Leverett
equation to determine the oil-water mobility ratio and the functional relationship between the two-phase threshold
pressure gradient, the oil saturation and the radial distance. Thus, we build a radial oil-water flow model based on
the oil-water two-phase threshold pressure to deduce the pressure distribution equation. Results show that there is a
linear relationship between the oil-water two-phase threshold pressure gradient and the oil saturation, while there is
a quadric relationship between the oil-water two-phase mobility ratio and the oil saturation. The oil-water two-phase
threshold pressure gradient in low-permeability reservoirs has a great influence on the formation pressure
distribution. When considerating the oil-water two-phase threshold pressure gradient, the formation pressure lower
than that without considering, which is more intense in the near wellbore zone.

Key words: low-permeability reservoir oil-water two phase threshold pressure gradient radial flow pressure

distribution model.
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