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A. H. Jlaxoed', I. P. Banuesa, A. A. Banuesa', 3. A. Kapanun, C. M. Ilempoe*?, H. I0. Bawkupuyesa®
'Kaszanckuii HAMMOHAIBHEIN HCCIIEI0BATEILCKIIA TEXHOJIOTHYECKUH YHUBEPCHUTET,

2Kaszanckuii ®enepanbublii (IIpuBomKkckuii) Y HEBEpCUTET

Ifm59@mail.ru

HcciienoBanue akTHBHOCTH KaTaauTuueckoii cucremol Al-Cl-Re

B PeaKIUAX KPeKHHIa H-TeKCaHa

Hccnedosanvl koneunvie npooOyKmvl KpeKuH2d H-2eKCana @ peaKmope GblmeCHeHUs: ¢ HenoO08UINCHbIM CI0eM
kamanusamopa (Pt + Re+ In+ Ti)/y-Al203 ¢ yoenvnoti nosepxnocmoio 193 m%/2. Kamanumuueckasn cucmema
npedcmasnsaem cobou KpUCMAIIUYECKylo CMpPYKmMypy, 00paz08anHyI0 eamMMa-0KCUOOM ATIOMUHUS C NAPAMempamu
pewemiu 8 A u cpeonum pazmepom kpucmaniumog 4,8 um. Yemanoeneno, umo nosviuenue memnepamypul ¢ 400 0o
450 °C npusodum K cumbamHoMy y8eIudeHUur0 CrmeneHu npespaujerus H-2eKCana 6 08a pasa ¢ NOGblUleHUeM
CeNeKMUBHOCMU NO MemuazameweHHomy bensony na 33,2%. Pocm memnepamypsi npoyecca He oxazvleéaem GIUAHUSA
HA KOIUYeCmaE0 Y2auCmulx npOOYKmMOo8 peaxkyu, 0OHAKO CYWeCmEeHHO VY8eauiusaem vlxo0 2a3000pasHbixX
npodykmos. Codepoicanue u300ymana 8 2a3ax KAmaiumuyeckoeo Kpekunaa H-2excana npesviuiaem 30% oo.
Dnemenmublil u Pazoswviil cOCMas KAMAIUMUYECKOU CUCTEMbL 8 X00€ IKCHePUMEHNA He USMEHUICH.

KiroueBble cjIoBa: KaTAIUTUYECKAsl CUCTEMA, H-T€KCaH, KPEKHUHT, apoOMaTH3allus, JeTUIPUPOBAHUE,

KaTaluTHYeCcKas YCTAaHOBKA, XPOMATO-MacC-CIIEKTPOMETPHS, PEHTT€HO(TYyOPECIICHTHBIA aHAIIN3.

A. |. Lakhoval, G. R. Valieval, A. A. Valieval, E. A. Karalin', S.M. Petrov*?, N. Yu. Bashkirtceva®

!Kazan National Research Technological University

2Kazan Federal University

The Research of Al-Cl-Re Catalytic System Activity in Cracking Reactions of n-Hexane

The end product of n-hexane cracking in a displacement fixed-bed catalytic reactor (Pt + Re + In + Ti) / y-Al203
with a specific surface area of 193 m?/g were investigated. The catalytic system is a crystalline structure, which are
formed by gamma-alumina with lattice parameters of 8 A and an average crystallite size of 4.8 nm. It is established
that increasing the temperature from 400 to 450°C leads to a symbate increase in the degree of conversion of
n-hexane by 2 times with an increase in the selectivity to methyl-substituted benzene by 33.2%. An increase in the
process temperature does not affect the amount of carbonaceous reaction products, but it increases significantly the
yield of gaseous products. The content of isobutane in the gases of n-hexane catalytic cracking exceeds 30% vol. The
elemental and phase composition of the catalytic system during the experiment did not change.

Key words: catalytic system, n-hexane, cracking, aromatization, dehydrogenation, catalytic unit,

chromatography-mass spectrometry, X-ray fluorescence analysis.

O. K. Kum, JI. /. Bonkosa, H. A. 3axkapuna

WNHuctuTyT TOmnuBa, kaTanusa u snexkrpoxumud uM. . B. Cokonbsckoro

kimolya82@mail.ru

HLaY- u HCeY-coaep:xaimue KaTaJau3aTopbl KPEeKUHIa YTAKeJEHHOT0 BAKYYMHOI'0 Ia30iiJisi HA OCHOBe

MUJIJTAPUPOBAHHOIO KEJ1€30M MOHTMOPUW/IVIOHUTA


https://kpfu.ru/eng/news-eng/university-kindergarten-2019.html

Tloka3zanel 0cobeHHOCMU KpeKUHea YMaXceieHHo20 8aKyymuoezo eazouns va HCeY u HLaY yeonum-coodepoicawux
Kamanuzamopax, HaHeCEHHbIX HaA RULIAPUPOBAHHDBII HCENE30M MOHMMOPUITIOHUM 00 U HOCTIe NAPOBOT 00PADOMKU.
Ocoboe suumanue yoeneno HCeY-konmaxmy, omauuarowemycs mepmocmaduibHOCmvio u oarouje2o 60avuiue
3HAYeHUs 6bIX00a beH3UuHa U 2a30601u ¢aszvl no cpasnenuto ¢ HLaY-codepoicawum xamanuzamopom.

Haiioenvi kopennayuu akmugHOCMu € YUCIOM U CULOU KUCTIOMHBIX YeHMPOB.

KuoueBble ¢/10Ba: KaTAIUTHYECKUA KPEKUHT, YTSDKEJICHHBIM BAKYYMHBIN Ta301JIb, TUJIJIAPUPOBAHHBIN JKEIE30M

MOHTMOPUJIJIOHHUT, LICOJIUTHI.

O. K. Kim, L. D. Volkova, N. A. Zakarina.

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

HLaY and HCeY Catalysts of Cracking of Weighted Vacuum Gas Oil Based on Iron-Pillared Montmorillonitel
The features of cracking of weighted vacuum gas oil on HCeY and HLaY zeolite-containing catalysts deposited

on iron-pillared montmorillonite before and after steam processing are shown. Particular attention is paid to
HCeY-contacts, differing in thermostability and giving large yields of gasoline and gas phase in comparison with the
HLaY-containing catalyst. Correlation of activity with the number and strength of acid sites is found.

Key words: catalytic cracking, weighted vacuum gas oil, Fe-pillared montmorillonite, zeolites.

H. A. 3axapuna, H. A. Kopnayxoea, /l. A. ZKymadynnaes

HNucTtuTyT TOMMMBa, KaTaiusa u anekrpoxumun um. J{. B. Cokonsckoro

Enelly_zakarina@rambler.ru

H3omepu3anus H-reKcaHa HA MJIATHHOBBIX KATAIN3aTOPAX, HAHECEHHBIX

HAa MOIU(UIIMPOBAHHBIH OKCHIOM THUTAHA IPUPOTHBLIA MOHTMOPUIOHHT

Ilpeocmasnenvi Oannbie no U3OMepPU3AYUU H-2eKCAHA HA NIAMUHOBLIX KAMAIU3AMOPAX, HAHECEHHbIX

Ha MOOUupuyUposanHwllli okcuda mumara u akmusuposanuviti Tazancxkui monmmopuiionum ¢ Na-gopmue

8 3A8UCUMOCTU O CNOCOba 88edeHUsl OKCuoa mumana 6 kamanuzamop. Onpedeienbi meKCHYpHble C8OLCEA
NOJYYEHHbIX KAMmaiu3amopos, Ux KUCIOMHble XapaKmepUucmuKy, peHmaeHoghasosslii U 31eMeHmMHbIIL COCABHI.
Ilpogedeno cpasnenue usoMepusyIOUUx C6OUCMSE NAAMUHOBBIX KAMALUZAMOPO8, HAHECEHHBIX HA NUTNAPUPOBAHHbIL
TiNaHMM, u nonyuennvix nymem cmewenus oxcuoa mumana ¢ NaHMM. Paspaboman ynpowennolit memoo
npuecomosnenus kamaausamopa Pt/NaHMM +TiO2, komopuwiil no uzomepusyioujeti akmugHoCmu npesocxooum
naamury Ha nuarapuposannom TiNaHMM. Ilokazaro, 4mo MakxcumanbHas KOHBEPCUSl H-2eKCAHA U MAKCUMAIbHBII
cymmapnwiil 861x00 uzomepos Ce—Cr nabniooaiomes na kamanuzamope PUNaHMM+TiO2+HM npu 400°C.

KiroueBble cjioBa: IIATUHOBBIC KaTaJIm3aTopbl, H-I'CKCaH, U30MEpu3anusa, MOHTMOPUIIJIOHUT, OKCHU/] TUTaHA, MOPACHUT.

N. A. Zakarina, N. A.Kornaukhova, D. A. Zhumadullaev.

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

Isomerization of n-Hexane on Pt Catalysts Supported on Natural Montmorillonite Modified with Titanium
Oxide

The data on the isomerization of n-hexane on Pt-catalysts supported on modified by TiO2 and activated Tagan

montmorillonite in the Na-form are presented, depending on the method of introducing titanium oxide into the



catalyst. The textural properties of the catalysts obtained, their acidic characteristics, X-ray phase and elemental
compositions were determined. The isomerization properties of Pt-catalysts supported on pillared TiNaHMM and
obtained by mixing TiO2 with NaHMM were compared. A simplified method for the preparation of a Pt/NaHMM +
TiO: catalyst has been developed, which is superior to Pt on pillared TiNaHMM in isomerizing activity. It was shown
that the maximum conversion of n-hexane, equal to 57%, and the maximum total yield of Ce + C7-isomers, equal to
51.6%, is observed on Pt/NaHMM + TiO2 +HM at a temperature of 400°C.

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

A. IO. IIempoé, C. A. Cunuyun?, B. H. Banuypun?, H. B. Hegpéooea?, B. II. Kynuxoe?

‘®unancoswiii yausepcurer npu [Ipasurenscre PO,

2Poccuiickuil XMMUKO-TEXHOJIOTHYECKUiT yHuBepcuTeT um. J1. . Menneneesa,

sergeysinit@rambler.ru

IKCIUIyaTALMOHHbIE NePCHeKTHBBI (JOPMOBAHHBIX OKCHIHBIX KOMIIO3ULIMII B polecce KATAJIUTHYECKOH
HeHTpaau3auuy TOKCHYHBIX KOMIIOHEHTOB I'a30BbIX BHIOPOCOB NPOMBILIVICHHOT0 000PY10BAHUS

B pezynomame komnnexcnoz2o ¢huzuxo-xumuuecko2o ucciedosanus Oup@dy3uoHHbIX npoyeccos, NPOmeKaroumux

6 npoyecce 06bLEMHO20 MEPMULECKO20 PACUUPEHUS COTIell OP2AHUYECKUX KUCTIOM NePexoOHbIX MEMAlos,

OvLIU pa3paboOmansvl, NOOBEPSHYMbL NAACTNIUYECKOMY HOPMOBAHUIO U UCHBIMAHBL NEPCHEeKMUBHbIE OKCUOHbLE
Kamanuzamopsl 004cuea MOKCUUHBIX KOMNOHEHMO8 OMOYBOUHBIX U ObIMOBBIX 2A308, 8 THOM HUCTE 8bIOPOCO8
NOAUL0HO8 MEePIbIX ObIMOGLIX 0MX0008. 110CKONbLKY Uccredosantbie NPoyeccol Mozym Obimb ¢ 6bICOKOU
00CMOBEPHOCTNBIO ONUCAHBL U3BECMHBIMU OUDDYIUOHHBIMU MOOETAMU, PACCMOMPEHA B03MONCHOCTND
MamemMamu4ecko2o NPO2HO3UPOBAHUS CIMPYKMYPbL U COCMABA NPEOJIONHCEHHbIX Kamanuzamopos. Takoice
UCCIe008AHBL 603MONCHOCIIU UCKTIOYEHUs XUMUYECKOU, CIMPYKMYPHOU U (haz0601i npedbiCmopuu UcCX0OHbIX
coeounenull 8 npoyecce KOHMPOIUPYEMO20 CUHME3A OJisl NOGbIULEHUS NOMPEOUMENbCKUX XapaKmepucmux npooyKkma,
umeroue2o psi0 KOHKypeHmMHuIX NPeUMyuecme nepeo u36eCmHulMu KOMMePYeCKUMU Kamaiu3amopamu 2a3004UcmKy
HA 0CHOGE OIA20POOHBIX U PEOKUX MEMAN08, NPU2OOHbIE 01 3a2PY3KU 6 PEaKmopbl PA3HLIX MUNOE.
Ipeumywecmeom nOIYUEHHBIX HOPMOBAHHBIX KAMATUIAMOPOE AGNAIOMCS GLICOKAS AKMUBHOCHb U CELEKMUBHOCTb 6
COUEMAanUll € Y8EAUUEHHBIM JHCUSHEHHBIM YUKIIOM U MATLIM 2UOPABIUYECKUM CONPOMUBLEHUEM 6 Cloe.

KuroueBble c10Ba: OKCHJIBI MEPEXOJHBIX METAIIIOB, KATAIM3ATOP JOXKHUIa, OTAYBOYHBIE I'a3bl, IBIMOBBIE Ia3bl,
CTPYKTypHast MOTU(PHKALIUS PEIIETKH, 00bEeMHOE TEPMHUYECKOE paclIupeHre, TBEPAbIH pacTBop,

Z[I/I(I)(i)y?)I/IOHHLIC IIPOLCCChI U MOZCIIU, CIIOKHO3aMECIIEHHBIC OKCUIHBIC KOMITO3UIIH.

A. Yu. Petrovi, S. A. Sinitsin?, V. I. Vanchurin?, N. V. Nefyodova?, V. P. Kulikov?

Financial University under the Government of the Russian Federation,

2D. Mendeleev University of Chemical Technology of Russia

Operating prospects molded oxide compositionsin the process of catalytic neutralization of toxic components
of gas emissions of industrial equipment

Advances in volumetric thermal expansion inline with complex physico-chemical investigation allowed to introduce

and rigorously test novel cheap transient oxide-based catalysts with varying shape, proved valuable against toxic



compounds of flue and exhaust gases of various origin. Because known diffusion models are well suited to describe
processed being investigated, mathematical forecast has been successfully applied to design and describe catalyst
structure and composition. Various measures has been tested and taken to exclude chemical, structural and phase
history of the precursors during prospective controllable synthesis process in order to improve catalyst consumer
properties, already overcoming known commercial solutions, based on noble and rare metals.

Key words: transient metal oxides, afterburner catalyst, exhaust gases, flue gases, structural lattice modification,

volumetric thermal expansion, solid solution, diffusion processes and models, complex oxide compositions.

H Iao"?*3, Yensv I3ynvouns'?, Cio Izanvnun’, Kenw Izyncao?, 0> Cananv®, Cio Xyaiimuns®
Post doctoral innovation base of Xi’an Petroleum University, China;

2College of Petroleum Engineering, Xi’an shiyou University, China;
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in China University of Petroleum, Beijing, China

HccnenoBanue MUKPOCTPYKTYPBI H ONTHMAJIbLHON KOHIEHTPALMH KOMIIO3UTHOTO reJisi, 00pa30BaHHOIO
HarHeTaHHEM YTJIEKHCJIOT0 ra3a MPH CBePXKPUTHYECKHUX YCIOBHIAX

B npoyecce naenemanus CO2, brazodaps eemepocenHocmu pe3epeyapa, mpewunam u pasiomam nopoosl u aggdexmy
BA3KOCHHO20 A3bIKOOOPA308AHIUSL, NPOUCXOOUM Npocadueanue 2asa. B pabome mooenupyromes ycnosus obpazoeanus
KOMNO3UMHO20 2ePMeMU3UPYIoue20 coOeOUHeHUs, CHOCOOH020 OIOKUPOBAMb KAHAbI NPOCAYUBAHUS, HA OCHOBE
Heop2aHuyeckoeo 2eiis u opeanuyeckoti mampuysl ¢ npucymemesuu CO2. /s usyuenus napamempos urbmpayuu
Heop2aHuyecko2o 2eis ObLlu 6bINOJIHEHbL Yemblpe cepuu IKChepUMEHMOo8 no yemoipem napamempam. oasnernuto COz,
memnepamype, épemMeru peakyuu u KOHyeHmpayuu peazenmos. Komnosummuwiii 2env cunme3uposanu memooom
CMeuu8anus pacmeopos cunukama Hampus u akpunamuoa npu Haenemanuu CO2. Mukpocmpykmypy KoMnO3UmMHo20
2eilsl UCCne008au MemoooM 2NeKMPOHHOU CKaHupyoujell chekmpockonuu. Pe3ynsmamovl nokasanu, 4mo
npucymemeuu CO2 npu c8epxXKpumMu4ecKux yciosusx, 4acmuybl HeopeaHuuecKko2o 2eiisl pagHOMEPHO
Pacnpeoensiiomcs 8 Mampuye opeaHuyecko2o noaumepa, ¢ 00pa3oeaHuem nPoYHoU, CMmadulbHOU, 653K0-21ACMUYHOL
CMPYKMYypbi.

Knrouessie croBa: noBbleHre HEYTEOTAAUN, HATHETAHNE YTIIEKHCIIOTO Ta3a, KOMIIO3UTHBIN T'eJib, CBEPXKPUTHYECKHE

YCIIOBHSL.

Cao Yi'23 Chen Junbin?, Xu Jianping?, Ren Zongxiao?, Yue Xiang’an®, Xu Huaimin®

post doctoral innovation base of Xi’an Petroleum University, China;

2College of Petroleum Engineering, Xi’an shiyou University, China;

3Geological resources and Geological Engineering Postdoctoral research Station

in China University of Petroleum, Beijing, China

Microstructure and Formula Optimization of CO2 Flooding Composite Gel in Supercritical Carbon Dioxide
Injection of CO: into the low permeability reservoirs tend to both enhance the oil recovery effectively and reduce the
CO: emissions. However, the reservoir heterogeneity, reservoir cracks and viscous fingering lead to CO2 channeling

occurs during the process of CO: flooding. Four parameters (CO:2 pressure, simulation temperature, reaction time



and concentrations of reactants) were optimized through orthogonal experiment. The compound gel was synthesized
by the method of blending sodium silicate solution with acrylamide system in Supercritical CO2. The microstructure of
the compound gel was researched through the environmental scanning electron microscopy (ESEM), and the results
showed that, in supercritical CO2, the inorganic gel particle equably dispersed in the organic gel network inside the
structure, thus the support framework of the organic polymer chain was formed and the strength of the compound gel
was finally enhanced.

Key words: enhance oil recovery, carbon dioxide injection, composite gel, supercritical conditions.
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JKcnepUMeHTAIbHOE HCCIeJ0BAHUE HATHETAHUS YIVIEKHCJIOr0 ra3a B HepTSHOM pe3epByape
Hcnonvsosanue mexnonocuu nacnemanus CO2 6 Hegpmanvlx pezepgyapax cnocoocmeayem 3Ha4umenbHOMy
yeenuuenuio 000biuu He@mu u IPGexmueHoMy CHUICEHUIO 8bIOPOCA NAPHUKOBLIX 2308 6 ammocpepy. Mexanuzm
nosblUeH s Hehmeomoauu ucciedo8ancs Ha npumepe Kpynuwlx ghopmayuti baccetina Opooc. Mecmopooicoerue
crnanyesoil Hegpmu Opooc xapakmepuzyemcs HU3KOU NOPUCOCMbIO, HUZKOU NPOHUYAEMOCTBIO U 8bICOKOU
2emepoeeHHOCmbIo pesepsyapa. B dannoui pabome, Ha 0CHO8e IKCHEPUMEHMATLHOU MOOENU, NPEOTIONHCEH MEXAHUIM
dunompayuu gayuoa 6 nopooe. J{ns eepuchuxayuu mooenu Obi1u bINOIHEHBL IKCNEPUMEHMATIbHbIE UCCAE)08AHUS
napamempos negpmeomoayu npu Hacnemanuu CO2 0na ycrnoguii mecmopoxcoenun YanChang b6accetina Opooc. B
X00e IKCNePUMEHMO8, HA MOOENAX OTUHHBIX KEPHOB NOPOObL, USMEPSIU GIUAHUE CKOPOCMU U UHMEHCUBHOCTU
HAa2HeManus, 6pemMeHU 8bl0epICKU U NAPAMEMPOS CKBANCUHBL HA IPDEKMUBHOCTb 8bIMECHEHUSL NPU YUKIUYECKO
3akauke. B pabome denaemcs 61600 0 603M024cHOCIU npuMenenus mexnono2uu naecnemarus CO2 015 nosvluenus
aghpexmusnocmu Hegpmeomoauu Ha pezepayapax Ha npumepe mecmopodxcoenusi YanChang.

KiroueBsble ci10Ba: HarHETaHUE YTIIEKHCIIOTO Ta3a, MectopoxaeHue Yan Chang, 6acceitn Opaoc, HedreoTnaqa,

MIapHUKOBBI ra3.
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CO: Flooding Experiment Study in Oil Reservoir

In this paper, according to the design of the experimental model, we simulated formation rock and fluid on the basis
of the actual situation, and carried out CO: flooding experimental study of the YanChang reservoir Ordos basin.

By studying long core experiment simulation of the injection rate, injection intensity, soak time, open well parameters
and other factors on the displacement effects, we evaluated injection speed, injection intensity, soak time, open well
parameters on the influence of formation oil recovery during the process of huff-puff, and discussed the the
applicability and the possibility of CO2 flooding in the YanChang reservoir Ordos basin, which has strong guidance
value of implementing CO: flooding in the oilfieldy.

Key words: CO:2 flooding, YanChang oil reservoir, the Ordos basin, oil recovery, greenhouse gas.
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JuHaMudecKkuii aHAIH3 MAPAMETPOB KHCJIOTHOTO THAPOPA3PHIBA IJIsl BEPTHKAJIBLHOM CKBAKUHBI

B KapOOHATHOM pe3epByape

B pabome npeonosicena mamemamuueckas MoOenb peicumos meueHus huouoa, a makice blNOIHEeH AHAIU3 KPUBHIX
60CCMAHOGNEHUS 0AGeHUs U pacyen RAPAMempo8 IKCHIyamayuy 07 OQHHO20 MUNa pe3epeyapa u 6epmuKaIbHO20
npouns CKEANCUHBL. B pamrax mamemamuyeckoi Mooeau pa3puléa no Cmeosy GePmMUKAIbHOU CKEANCUHDL

0711 KapOOHAMHO20 pe3epayapa ¢ MpexghasHbiM MEXAHUIMOM QUILMPAYUU, NYCOMbL HOPOObL PACCMAMPUBATOMCSL
Kax xasepuwl chpepuueckotl hopmul. Ilpumensnn meopuio Qynxyuil, npeobpazosanue Jlaniaca u npunyun
cynepno3uyuu, NOAYYeHoO NOJYAHATUMUYECKOe peulerue MHodcecmea uzoopasicenutl Jlannaca. Ilo ananuzy xpuewix
60CCMAHOGNEHUS 0AGLEHUsL ONPEOeNEHbl XAPAKMEPUCTUKY PEJCUMOG MedeHUs: OISl 6ePIMUKATLHOU CKBANCUHBL 8
Kapbonamuom pezepsyape ¢ mpexghazuvim mexanusmom purompayuu. Ilpedcmasnennas 6 dannoi pabome
MamemMamuieckasi MoOeib Modcem Oblmb NPUMEHEHA OJIs pacyema napamempos pe3epgyapa no muny Kpusoti,

a maxoice 01 ONMUMUZAYUU NAPAMEMPOE 2UOPOPA3PbIEA.

KiaroueBble ¢10Ba: KUCIOTHBIN THIPOPA3pPhIB MIIACTA, PA3pPhIB 110 CTBOJY BEPTUKATHHON CKBAXKHHBI,

KpHWBasi BOCCTAHOBIIEHU JIaBJIeHNS, KapOOHATHEIA pe3epByap ¢ Tpex(pa3zHbIM MEXaHU3MOM (PHITBTpPAIIH.
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Dynamic Analysis of a Fractured Vertical Well in Triple Media Carbonate Reservoir

A mathematical model for a fractured vertical well in triple media carbonate reservoir by conceptualizing vugs as
spherical shapes is presented in this article. A semi-analytical solution is obtained in the Laplace domain by using
source function theory, Laplace transformation, and superposition principle. Analysis of transient pressure responses
indicates that several characteristic flow periods of fractured vertical wells in triple media carbonate reservoir can be
identified. Parametric analysis shows that fracture length can significantly influence the transient pressure responses
of fractured vertical wells in triple media carbonate reservoir. The model presented in this article can be applied to
obtain important parameters pertinent to reservoir or fracture by type curve matching, and it can also provide useful
information for optimizing fracture parameters..

Key words: acid fracture, fractured vertical well, transient pressure analysis, triple media carbonate reservoir.
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IIpudop 111 HEKOHTAKTHOr0 U3MepeHusi NPo¢uIIs MIOTHOCTH

IIpeocmasnen npubop 0151 HEKOHMAKMHO20 UIMEPEHUS RPODUIISL NIOMHOCMU 8 Hedhmenepepabamuléarouyetl,
XuMu4eckou u 20pHou npomviwnennocmu. Ipubop cocmoum u3z uCmMouHUKA Y-U3TYUEHU, 3auunbl

U NPONOPYUOHATLHO20 CHEMYUKA C KCEHOHOBbIM HANOAHEHUEM U CUUNbI8AHUEM C pa30eneHUeM 3apsaod.

Tlpubop mooicem usmepsams pacnpedeieHue NIOMHOCHU BeWeCmaed 3a CMALbHOU CIMEHKOL MOoAuuHol 00 50 um
6 ouanazone goicom 1—1,5 m 6 3asucumocmu om KoHkpemuou 3aoaqu. Onucan npuHyun pabomaol

u pezyromamot mooeauposanus npu nomowu GEANT.

Krouesrle ciioBa: HpO(l)I/IJ'IL IIJIOTHOCTH, MHOI‘O(I)ZBHLIﬁ mnmpounecce, HEKOHTAKTHBIHN MCTOZX, Y-U3Ty4CHHUC.

A. V. Kulik, A. F. Maksimenko.

Gubkin Russian State University of Oil and Gas

Device for Non-intrusive Density Profile Measurement

A non-intrusive gauge for density profile measurement in crude oil processing, chemical/petrochemical industry and
mining is proposed. The device features a source of y-radiation, shielding and a Xenon-filled proportional counter
with charge division readout. The gauge is capable of measuring the process density distribution behind a steel wall
up to 50 mm thick with elevation span of 1-1.5 meters, depending on application. Operation principle and results of
GEANT simulation are presented.

Key words: density profile, multiphase process, non-intrusive method, y-radiation.
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HN3yyenue BJMSIHUS OTX0A0B OypeHHsI HA IVIAHKTOHHbIE U 0EHTOCHbIE

opraHusmsl YepHoro mops

Lenvio uccnedosanus A6IAIACH OYEHKA B030EUCEUSL MOOETUPOBAHHBIX DYPOBBIX OMX0008 HA NIAHKMOHHbIE

u benmocuwvie opeanusmol Tyancunckoeo nposuba Yeprnoeo mops. Ilposeden pacuem pacnpocmparnenus wenvgha
Mymuocmu npu OypeHuu ¢ Ucnoib308anuem npozpammuoco obecnewenus VOSTOK 0na 6yposvix pacmeopos Ha
600HO-Hehmsnou ocHoge (BPHBO) u soonoui ocnose (FPBO). MakcumanvHulil yposeHb 6030elicmeus Ha
yucnennocms Phaedactylum tricornutum 6vin 0ocmuenym nocie 96 u unkybayuu npu KOHyeHmpayuu 0yposwix
omx0006 20 me/n. Ocmputii iemanvHolil 3¢ppexm na Dahhnia magna b6vln 06HAPYd’CEH MOLKO NPU 8bICOKOU
KOHYEeHmpayuu cycnensuu 6ypoevix omxo0os (svluie 1 2/1) 6 Mopckoil 6ode. B peanbHulX ycio8usx makas
KOHYEeHmMpayus Modicem 0binb 00CMUSHYMA MOJILKO 8 HENOCPeOCMEEHHOU OIUZ0CMU K NYHKMY cOPOCca 0mxo008.
Bvinu yemanognenvt omepouennvle s¢ghpexmpi, a UMEHHO CHUMICEHUE PEPMUTLHOCTU, 3A0EPICKA CO3PEBAHUS U POCMA,
YMo SAGNSIONCSL Pe3VAbMAMOM KPAMKOCPOYHO20 8030€lCEUs. 8 30He NOGblueHHOU MymHocmu. Monntocku nposigunu
VCMOUYUBOCHb K 8030€UCMEUI0 OYPOBbIX 0MX0008, HO ObLIO YCMAHOGLEHO 3AMEMHOe YXYOUleHUE UX
Pu3UOT02UUECKO2O COCTNOSIHUAL.

KiroueBbie ciioBa: OypoBble IUIAMBI, IIAHKTOH, OEHTOC, TOKCUYHOCTh, YepHOE MOpe, ONOMOHUTOPHHT, OypeHHeE.
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Toxicity of the Drilling Wastes to Planktonic and Benthic Organisms of the Black Sea

Aim of this study was evaluation of the modelled drilling wastes impact on planktonic and benthic organisms

of the «Tuapse through» region in the Black Sea. The particles distributions of both oil-based (OBM) and water-based
drilling muds (WBM) were calculated using VOSTOK software. The highest level of Phaedactylum tricornutum
number influence was achieved after 96 hours of incubation in concentration of 20 mg/l of OBM and drilling cuttings
suspension. The acute lethal effect on Daphnia magna was detected only at high concentration of drilling wastes
suspension (above 1 g/l) in the seawater, which can only be shortly reached in discharge point. However, the
postponed effects namely reduced fertility, delay in maturation and growth are the results of short-term impact in the
turbidity zone. The persistence of mollusks to the drilling waste impact was stated with the noticeable deterioration in
their physiological state as decrease of filtration activity.

Key words: cuttings, drilling mud, plankton, benthos, toxicity, the Black Sea, biomonitoring, drilling.
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I/ICCJ’[CI{OB&HHe MEXaHHU3Ma KOMIICHCAIIUMH IKOJOI'NY€CKOIro ymepﬁa

B HedyTera3oBoi oTpaciu

Bpa60me npe()ﬂoofcel-ta KOHYenyusi mexanusma KomMneHcayuu 3K0j102uieckKkoco yu;ep6a, HAHEeCEeHHOo20 OprchaIOl/l,felZ
cpede npu 0obviue Heghmu u 2aza. B pabome daemcst 0030p cywecmsyrowux npooaem 6 00aAcmu IKOA0SUHEeCKOU
KomneHncayuu u oaemcs 0060CHOBAHUE BAICHOCU pa3pa6omku MEXAHUIMOB KOMNEHCAYUU IKOI02UHECKO20 ymep6a
6 Hegbmezaaoeojw cexkmope. Bbl60p KOMNEHCAUYUOHHO20 MexXaHUu3ma CI’ZOCO6CI’I’16y€m ycmpaHeHuio npomusopedust
MeNHCOY 3a0a1amu IKCHIYAMayuu Heme2azoebix MeCmopONCOeHUN U 6ONPOCAMU 3AUUNMbL OKPYICAIOUeli CPeObl.

KiaroueBble cjioBa: He(i)TL H ra3, KOMIecHcanus 5KOJIOIru4€CKoro yLuep6a, OKOJOTuA OKPY)KaIOH_IGfI CpCabl.
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Research on Oil and Gas Ecological Compensation Mechanism

This paper proposes the concept of establishing an oil and gas ecological compensation mechanism by destroying the

environment of oil and natural gas. At the same time, it puts forward reasonable suggestions for the problems existing



in the ecological compensation mechanism, and finally clarifies the importance of establishing an oil and gas
ecological compensation mechanism. The establishment of compensation mechanism is one of the important ways to
alleviate the contradiction between oil and gas development and ecological environment.

Key words: oil and gas, ecological compensation; ecological environment.
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