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Bauanue anekmpomazHumno2o usiyueHua Ha 2pynnoeoil u paKyuoHHslil cocmag
Heghmeil u neghmanvix ocmamxoe

B. A. Bunoxypos, M. I1. Kpecmoenukos, B. U. @ponos, C. B. Jlecun, A. B. Hazapos
PI'Y nedtu u raza umenu . M. I'yOkuHa,
E-mail: fvi209 @mail.ru

HccnenoBaHo BIMSHUE aKyCTHYECKOTO, BBICOKOYACTOTHOTO AJIEKTPOMArHUTHOTO H3ITyYCHHS,
COBMECTHOTO AaKYCTUYECKOTO U BBICOKOYACTOTHOT'O 3JIEKTPOMAarHUTHOTO W3Ny4YeHHUS Ha
rpymnoBod U (pakIMOHHBIA COCTaB HEPTH W HEPTIHOTO OCTATKA TPH HUX TEPMHUUECKOMN
nepepabotke. [Tokazano, uro mpu 006paboTke HePTU aKYCTUUECKUM H3ITYICHHEM, COBMECTHBIM
aKyCTUYECKHMM W BBICOKOYACTOTHBIM JJIEKTPOMArHUTHBIM H3JTydeHHeM HaOmromaercss dddekt
«ocyeIeCTBUS» JO HECKOJIBKUX CYTOK IOCJIE BO3CHCTBHS, COPOBOXKAAIOLINICS CHUKCHHEM
BSI3KOCTH, TEMIIEpaTypbl Hadalla KUTICHUS U TEMIIePAaTyphl 3acThIBaHUs. [IpUBOISATCS NaHHBIC O
BIMSIHUM TIPUPOJBI BOJHOBOTO W3Iy4YeHHs Ha TpynmoBoil cocraB Hedtu. Ha ocHoBaHuM
MOJYYCHHBIX PE3yJIbTaTOB MPEIIOIAracTcsi MEXaHW3M CIIMHOBOTO KaTajii3a TEPMHUYECKOTO
KpeKuHra HepTu 1 He(TSIHBIX OCTATKOB.

KawueBble  ¢jioBa:  DIIEKTPOMAarHUTHOE  HM3JIyUYeHHE,  aKyCTHYECKOE  HM3IJIyueHHeE,
UHHUIMAPOBAHHBIN BUCOPEKHHT, 3((EKT «I0CIeAeHCTBHS, CTMHOBBIN KaTalus.

Influence of Electromagnetic Radiation on Group and Fractional Composition of Oils and Oil
Residues

V. A. Vinokurov, M. P. Krestovnikov, V. I. Frolov, S. V. Lesin, and A. V. Nazarov

Influence of acoustic, high-frequency electromagnetic, and combined acoustic and high-
frequency electromagnetic radiation on the group and fractional composition of oil and oil
residue submitted to heat treatment is studied. It is shown that when oil is exposed to acoustic
and combined acoustic and electromagnetic radiation, the “consequence” effect, which is
accompanied by lowering of viscosity, initial boiling point, and pour point, is observed up to a
few days after the exposure. Data on the influence of the nature of wave radiation on the group
composition of the oil are furnished. Based on the obtained data, the mechanism of spin-catalysis
of thermal cracking of oil and oil residues is proposed.

Key words: electromagnetic radiation, acoustic radiation, initiated viscracking, “consequence”
effect, spin-catalysis.

Moougpuyuposanue negpmsanozo oGumyma KucaopoocooepiHcauumu cOeOUHeHUAMU
U OKCUOOM MEMAa NEPEMEHHOI 6AIEHMHOCIU

P. P. 3axuesa’, U. . I yccaMoel, P. M. T'aoenvuwun’, C. M. Hempoel’z,
. A. H6pa2u/w06a1, JL. P. Baiibexosa’

"Kazanckuit HAIIMOHAIBHBIN UCCIEI0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET,
*KasaHCKuii (ITpuBomkckuil) penepanbHbI YHUBEPCUTET,

E-mail: psergeim @rambler.ru

YcraHoBIEHBI 3aKOHOMEPHOCTH U3MEHEHHSI KOMIIOHEHTHOTO U CTPYKTYPHO-TPYIIIIOBOTO COCTaBa
OUTYMHBIX BSDKYIIMX TMPU HX MOAUPUKAIIUU KHCIOPOJCOACPKAIIMMH COCIUHCHUSIMUA U



BbIcOKoAucepcHbIM okcuaoM Mn (II). MoHel Mapranna, ydacTBysl B BBICOKOTEMIIEPATYpPHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUSAX COEOUHEHHH MoaudukaTopa, CoJepKaliux
aIWIIBHBIE OCTaTKW W JIBOWHBIC CBS3M, B MPHUCYTCTBUU KHUCIOPOJA BO3AyXa CIOCOOHBI
00pa3oBBIBaTh OKCHUpAAUKaNbl. B 00pa3iax yBelIMuMBaeTCs COJEpKaHHE CHUPTOOEH30JBHBIX
CMOJI, apOMAaTHYECKUX CTPYKTYp H KapOOHWIbHbIX rpymm. [lomydeHHble  00pa3ibl
MOIU(PUIIMPOBAHHBIX BSDKYILIUX o0nanaroT yIy4lIIEHHBIMU aJire3MOHHBIMU u
HU3KOTEMIIEPATYPHBIMHU CBOMCTBAMH, MTO3BOJISIOT MIPOU3BOIUTE aChaTbTOOCTOHHBIC IOKPBITUS C
BBICOKMMHM IMPOYHOCTHBIMH XapaKTePUCTHUKAMHU.

KiroueBble cj10oBa: TOpOXKHBIH OMTYM, aAre3woHHas no0aBka, ac(albTOOETOH, CIECIUICHUE C
MUHEPATHHBIM HAMIOJHUTEIIEM.

Modification of Petroleum Asphalt by Oxygen-Bearing Compounds and Variable-Valence
Metal Oxide

R. R. Zakieva, 1. I. Gussamov, R. M. Gadel’shin, S. M. Petrov, D. A. Ibragimova,
and L. R. Baibekova

The mechanisms of change in component and structural-group composition of asphalt binders
modified by oxygen-bearing compounds and highly dispersed Mn (II) oxide are determined.
Manganese ions, taking part in high-temperature oxidation-reduction reactions of modifier
compounds containing acyl radicals and double bonds, are capable of forming oxy-radicals in the
presence of air oxygen. The content of alcohol-benzol resins, aromatic structures, and carbonyl
groups increase in the samples. The obtained samples of modified binders have improved
adhesive and low-temperature properties, which allow production of high-strength asphalt
concrete surfacings.

Key words: road asphalt, adhesion additive, asphalt concrete, adhesion with mineral filler.

Bauanue moougpuyuposanun yeorumnvix memopan nampuem Ha ux Ihhekmuenocmep
6 npouecce a0copoOyUOHHO020 0Deccepueanus

Ion ﬂaHb], Msao T sz, Yenw IO/zu], 13y erHbzyL?]

'Nanjing University of Technology (Nanjing, China),
*Productive Department of Jiangsu Honggang Petrochemical Co. Itd, Shenghong Group
(Lianyungang, China),

E-mail: jushengui@163.com

['uapoTepMabHBIM  METOJIOM  TOJYYEHBI II€OJIUTHBIE MeMmOpanbl ZSM-5. CTpykTypHBIE
O0COOCHHOCTH CHHTE3UPOBAHHBIX [EOJUTOB MCCIEA0BAHBI PEHTICHOAN(PPAKIIMOHHBIM METOJOM U
METOJIOM CKaHUPYIOIIEH 3JIEKTPOHHON MUKpockonuu. [loaydeHHBbIE IICOJUTHI MCCIIEIOBAaHbI B
mporecce aJcopOIMOHHOTO pa3JelieHrs CMeCH H-TekcaHa M THodeHoB. VccienoBaHo BIUsSHUE
conepxanuss Na,O B ChIpbe IIJIsi CHHTE3a II€0JIMTa Ha CTENEeHbh o0eccepruBaHus. MakcuMalbHas
CTCTNICHh M3BIICYCHUS THO(EHA IOCTUTACTCS IMPU MOJIBHOM COOTHOIIEHWU KOMIIOHEHTOB B
nporecce npurotorieHus neonuta Al,Os : Na,O : SiO; : THAPOKCHI TETPANPOTUIAMMOHHUS :
H,O0, paBaom 1:30:100:25:10000. Monudunuposanue neosnura pactsopom NaOH ontumansHoi
KOHIICHTpAIlUd BEJET K 0Opa30BaHUIO ME30IOp, YTO CIOCOOCTBYET 3aJEPKUBAHUIO MOJICKYJI
COCIMHEHUH CEPBI.

KuroueBrble ciioBa: ancopOnnonHoe odeccepruBanue, THodeH, IeouTHas MeMOpaHa,
MOIU(DUIIMPOBAHKE 11€0JIUTA IIETOYHBIMUA METAJIJIAMHU.



Desulfurization Effect of Alkali on ZSM-5 Zeolite Membrane Efficiency
Geng Dan, Miao Tong, Chen Yuli, and Ju Shengui

ZSM-5 zeolite membranes were prepared by hydrothermal synthesis successfully. The structural
peculiarities of the membranes were studied by X-ray diffraction (XRD) and scanning electron
microscopy (SEM). The effect of alkali content in the feedstock for zeolite membrane synthesis
on desulfurization was studied in the process of adsorption separation of n-hexane-thiophene
mixture used as a model gasoline. The results showed that thiophene is removed to the maximum
when the Al,0O3:Na,O:TPAOH (tetrapropylammonium hydroxide):H,O molar ratio is
1:30:100:25:10,000. ZSM-5 zeolite membranes are desulfurized best when treated with 0.18
mol/liter of NaOH.

Key words: ZSM-5 zeolite membrane, adsorption desulfurization, alkali modification,
thiophene, n-hexane.

Bauanue npumeceii coneil na écnenusanue pacmeopa N-memuiouimanoiamuna
1 1 1 2
Jlo FOusn', Yowcan bo', By [lanvnu', Yowcoy Yowcon

ISouthwest Petroleum University (Chengdu, China),
*Puguang Branch of Zhongyuan Oilfield Company (Dazhou, China),

E-mail: rehuo2013 @sina.cn

PaboTa HamlpapieHa Ha BBIABICHHE BJIUSAHMS IPUMECEd pa3IMYHBIX COJIE Ha BCIICHHBAHHE
pactBopoB N-metwigudTaHonamuHa (MJIDA). Pe3ynbrartbl u3ydeHMs] BIMSHHUS OTAEIbHBIX
MOHOB Ha BCIICHHBAHHE CBexero pacteopa MJIDA mokasamm, uro Ca’*, Fe™*, Mg™* u Sr**
YBEJIMUYMBAIOT CKJIOHHOCTb K II€EHOOOPa30BaHMIO M CTaOWIBHOCTH IIE€HBI, [0 CTENEHH
BO3JICHCTBHUSI KAaTHOHBI pacronaraiorcss B pamy Fe’* > Sr*t > Mg?* > Ca®. Anmons F,
CH;COO", HCOO", CI, Br, SOs7, G047, S;05° u SCN  okaseBaiorT HeGOMbIIOE
MHTHOUpYIoIee NeiCTBHE Ha BCIEHMBAHME. IIpH OJHOBPEMEHHOM IIPUCYTCTBMH B PacTBOpE
katioHoB Sr*, Mg®*, Fe** u Ca® psizf 1o cTereny BO3ICHCTBHS HA CKIOHHOCTD K BCTICHUBAHHMIO
m3mensiercs: Srot > Mg?* > Fe?* > Ca®*. Karnoust Ca®* 3HAYMTEIIBHO MOBBIIIAIOT CKIOHHOCTD K
IEHOOOPA30BAHMIO, OJHAKO HE YBEIMYMBAIOTCTAOWIBHOCTH meHbl Karmoms: Fe** u Sr**
OKa3bIBAIOT CHHEPTUYECKOE JCHCTBHE HAa yBEJIMYEHHE CKJIOHHOCTM K BCIECHUBAHUIO H
CTaOUITLHOCTH TICHBI.

KnroueBble c10Ba: N-METHIIMATaHOJIAMHH, CKJIOHHOCTh K BCIIEHHMBAHMIO, CTAOUILHOCTh IEHEI,
AMMHOBAs OYMCTKA Ia30B.

Influence of Salt Impurities on Foaming Properties of MDEA Desulfurization Solution
Liu Yucheng, Zhang Bo, Wu Danni, and Zhou Zheng

The influence of salt impurities on foaming of N-methyldiethanolamine (MDEA) solution,
which undermines productivity of gas treating plants, was studied to have a better understanding
of the factors inducing foaming. The study of the influence of individual ions on foaming of
fresh MDEA solution showed that the cations Ca**, Fe**, Mg**, and Sr** promote foaming
tendency and foam stability of the solution, and in degree of effect lie in the order Fe™* > Sr** >
Mg®* > Ca**. The anions F~, CH;COO™, HCOO™, CI', Br", SO,*, C,04>, S,05°", and SCN™ exert
a slight inhibitory effect on foaming. If the solution contains the cations Sr** > Mg®* > Fe?* >
Ca”* at the same time, the order of effect on the foaming tendency



remains Sr** > Mg** > Fe?* > Ca”*. Ca2+ enhances foaming tendency significantly, but has no
effect on foam stability. Fe** and Sr** promote foaming tendency and foam stability of fresh
MDEA solution substantially.

Key words: N-methyldiethanolamine, foaming tendency, foam stability, amine treatment of
gases.

CpasnumensvHulii ananus nomeps 0A1eHUA NPU YUPKYAAUUU OYPOBO20 pacmeopa
60 6pems Oypenus CKGA}CUHBL MATI020 OUAMEMPA C NPUMEHEHUEM KOJIMIOOUH2a

Xoy Croays Ho', Lu IKununw', Jlan lluMqu3, Cyno Tongoit’
V Y y

'Chongqing University of Science and Technology (Chongqing, China),

*Texas A&M University (TX, USA),

Research Institute of Petroleum Exploration and Development (Beijing, China),
*CNOOC Research Institute (Beijing, China),

E-mail: xuejun_hou_2013@163.com

[Tpu Oypenun ckBakuH Manoro nuamerpa (CMJI) BbIOOp pexuMa MUPKYIAIHA UMeeT O0IbIIoe
3Ha4YeHHE, MOCKOJbKY anuHa KoutioOmnra (KT) na OapaGane Benmka, paguyc Oapabana
OTHOCHUTEIIbHO HEOOJIbINO0, TO3TOMY MOTepy NaBiaeHus Benuku. [lonydyena mozaens s pacuera
NOTEPhb JIABJICHUS B KOJIOHHE TMOKHX TpyO, HAMOTaHHOH Ha OapabaH, 00beIMHEHUEM ypaBHEHHS
JBUKEHUS JKUJKOCTH, TOTUMHSIOUICICS CTEIEHHOMY 3aKOHY,

¢ uucnom [luna. I1o pe3ynabTaram pacueToB 0OHApYKEHbI 3aKOHOMEPHOCTH M3MEHEHUs MOTEPh
JABJIEHUs TIpH [HPKyassuuu OypoBoro pactBopa B CMJI. Tlotepum naBiieHHs pe3Ko
YBEIMYMBAIOTCS CO CKOPOCTBIO JBMXKCHHMS IIOTOKA, HEMHOTO CHIKAIOTCA C YyBEIHMYCHHEM
BHyTpeHHero auametpa KT, nuHeliHO pactyT ¢ yBenndyeHueM JiauHbl KT, HE3aBucMMO OT TOTO,
pacnionaraercst KT na 6apabane nnu B ckBakune. CyMMapHbIe IOTEPU AaBICHHS

npy HUpKyIsiuuu 1o Beer arHe KT HeMHOro ymeHsarotes mo mepe cHxkeHus 1iiuabl KT Ha
OapabaHe BO BpeMmsl CIyCKa B CKBaXHHY. [l pa3nuyHbIX r1yOuH OypeHus: ObUIM OIpeieeHbl
JOTTYCTUMBbIE UAINa30Hbl 3HAUEHUN CKOPOCTH LUPKYIALUU U BHyTpeHHero nuamerpa KT.
KawueBble cioBa: OypeHHe CKBOXHH MaJloro [uamerpa, 0apabaH KOJTIOOMHIOBOM yCTaHOBKH,
MOTEPH JaBIEHUS MPU HUPKYIISAIUU, CTEIEHHON 3aKOH JBUKEHUS KUKOCTH, KOITIOOUHT.

Comparative Analysis of Drilling Fluid Circulation Friction Pressure Loss in Coiled Tubing
Jor Microhole Drilling

Hou Xuejun, Qi Zhilin, Liang Qimin, and Sun Tengfei

In microhole drilling (MHD) using coiled tubing (CT) as drill string, selection of fluid
circulation conditions is of great importance because the tubing string coiled on a reel is long and
its bending radius is small, as a result of which circulation friction pressure loss (CFPL) is high.
A model for calculating CFPL in flexible CT has been built by combining power-law fluid flow
equation and Dean Number. The calculations have revealed the regularities of drilling fluid
friction pressure loss variation in MHD. The CFPL in CT, whether reeled or in downhole,
increases steeply with increase of drilling fluid flow rate, decreases slowly with increasing CT
inner diameter, rises linearly with increase of CT length. The total CFPL over the whole MHD
CT decreases slowly with decreasing CT length when the CT is run downhole from the reel.
Deep MHD is suitable only for low drilling fluid flow rate when the inner diameter of CT is
large. Suitable range of drilling fluid flow rate and CT inner diameter has been determined



for various drilling depths. The research will provide a basis for selecting CT and drilling fluid
circulation parameters for MHD.

Key words: microhole drilling, coiled tubing, reel, circulation friction pressure loss, power-law
fluid motion, downhole.

ﬂee MEXHO102UU CHUNCCHUA HAZPY3KU HA KOJIOHHY HACOCHbIX UIMAaHZ 6 Zle60Kux CKeéa)s@cuHax

VIEIN Cyeuul, By Cﬂodynl, Tao Hlensny’

'China University of Petroleum (Beijing, China),
*Research Institute of Petroleum Exploration & Development, PetroChina (Beijing, China),

E-mail: cenxueqi2005@163.com

[To mpuuymHEe HU3KOTrO IJIACTOBOTO JAaBJIEHMSI HACOCHI B TIIYOOKHX CKBa)KMHAX HEOOXOIMMO
CIyCKaTh Ha OOJBIIYIO TIyOUHY, UTO MPUBOJAUT K POCTY HArpy3KHU Ha YCTHEBOW MOTHPOBAHHBIN
IITOK M CO3JaeT MpoOJIeMbl Ui JKCIUTyaTallMM CKBa)KMH IITAaHTOBBIMH HacocaMmH. B crarbe
OMUCHIBAIOTCA JIB€ TEXHOJOTHUM, MO3BOJSIOIINE CHU3UTH HArpy3Ky Ha IOJHUPOBAHHBIN IMITOK:
3aME€Ha 4YacCTH CTaJbHbIX HACOCHBIX WITAHI B KOJIOHHE IITAHIaMH, W3TOTOBJICHHBIMH W3
CTEKJIOBOJIOKHA, U Pa3TPy304HOE YCTPOMCTBO. BinsHue 000MxX METOMOB Ha CHIKEHHE HArpy3KU
Ha YCTHEBOM IITOK OIIEHEHO C MOMONIbIO PAacyeToOB MO JAHHBIM C paloTaomied CKBaKHHBI.
[IpoBenen ananu3 5SHeprodP(HEeKTHBHOCTH TPH IOMOLIM pacdeTa MOMEHTa, KOTOPBIH
ONpENENseTCs Pa3sHOCTBIO MEXAY MAKCUMAJIbHOW M MHHHMMAQJIbHOW Harpy3kamMu Ha
MOJIMPOBAHHBIN IITOK. Pe3ynbpTaThel nccieq0BaHUi TOKa3alu,

YTO KOMOMHHpPOBaHHAs KOJIOHHA U3 CTAJbHBIX M CTEKJIOBOJOKOHHBIX IITAHT MOMOTAaeT CHU3UTH
MaKCHUMalbHYyl0 Harpysky Ha 35,7%, a pa3rpy304HOE€ yCTpOMCTBO — B cpeaHeMm Ha 22,8%.
KoMmOvHMpOBaHHAs KOJOHHA IITaHT OKa3ajach Ooiyiee 3HEprodp(GEeKTUBHON MO CPaBHEHUIO C
pasrpy304HbIM YCTPOHCTBOM.

KuaroueBble ciaoBa: riyOokass CKBa)KMHA, KOMOMHHpPOBaHHas KOJOHHA HACOCHBIX ILITaHT,
pa3rpy304HOE YCTPOMCTBO, YCTHEBOU MOJIMPOBAHHBIN IITOK.

Two Sucker-Rod Load Reducing Techniques for Deep Wells
Cen Xueqi, Wu Xiaodong, and Gao Shengen

Deep and superdeep reservoirs, with depths exceeding 5000 m at places, are being discovered
and developed constantly in Western China, particularly in the Tarim Basin. Because of low
pressure of these reservoirs, sucker-rod pumps have to be run to great depths, which heightens
the load on the polished rod and creates pumping problems in deep wells. For deep wells, two
rod load reducing techniques, one of which involves use of fibreglass-steel composite rods and
the other, of rod load reducers, are investigated in this work. The effects of these techniques on
polished-rod load reduction are evaluated by calculation based on well operation data and
comparison of the tow techniques. The energy efficiency is analyzed by calculating the torque
from the difference between the maximum and minimum loads on the polished rod. The
investigation results showed that fibreglasssteel composite rod reduces the maximum load by
35.7% and load reducer, by 22.8% on an average, which is a significant outcome. The fibreglass-
steel composite rod is more energy efficient than the load reducer.

Key words: deep wells, fibreglass-steel composite rods, load reducers, polished rod, load-
reducing effects.
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[Ipy momomM CTOXaCTHYECKOTO MOJECIHMPOBAHMs, IPHUHIMIA TEH30pa INPOHHULIAEMOCTEH U
METO/Ia KOHEYHBIX 3JIEMEHTOB MOCTPOEHBI AUCKPETHAS KOMIUIEKCHAs MOJIENb CUCTEMBI TPEILHH,
SKBHUBAJIEHTHAS] KOHTHHYaJbHOW (HENPEpPHIBHOW) MOJEIM, U KOHTUHYaJlbHasi MOJENIb
AQHU30TPOIHON (UIBTPALUU B KOMIUIEKCHOW CETH TPEIUH, OIHMCHIBAEMOM MPH TTOMOIIM TEH30pa
IPOHMIIaeMOCTH. PerleHne NaHHBIX Mojeel MO3BOJISIET ONHUCHIBATh Ipolecc N0ObIYM ra3a u3
IUIacTOB Mmocie nposeneHus ruapopaspeiBa (I'PII). B naHHBIX MOJENsX MOTHOCTBIO YUYTEHBI
0COOEHHOCTH I€0JIOTMUYECKOr0 CTPOCHUsI HU3KONPOHUIAEMbIX KOJIJIEKTOPOB ¢ TpemuHamu ['PI1
U CTPYKTypa TPEXMEpHBIX cucTeM TpeuuH. lloaydeHna HoBas Mojenb A NMPOTHO3UPOBAHUS
JOOBIYM M3 HU3KOIPOHHUIIAEMBIX Ta30BBIX TIACTOB 1ocie mpoBeaeHus ['PI1.

KioueBble cJI0Ba: THAPOPA3phIB IJIACTA, MOJCIMPOBAHUE TOOBIUM Ta3a, AUCKPETHAs CUCTEMa
TPEIUH, IPUPOJHBIC TPELIIUHBI, TEH30p IPOHULIAEMOCTH.

Simulation of Network Fracturing Productivity of Tight Gas Reservoir
Luo Zhifeng, Wang Zhenku, Liu Pingli, and Zhao Ligiang

Fracture network morphology and flow process in fractured tight gas reservoir are extremely
complex and are beyond description by existing models, so it is hard to predict productivity
precisely. By using stochastic modeling, principle of permeability tensor, and finite element
method, a discrete complex fracture network model, an equivalent continuum model, a complex
fracture network equivalent permeability tensor anisotropy continuum seepage model have been
built to generate an effective procedure to stimulate network fracturing productivity. These
models take full account of geologic features of fractured tight gas reservoir and real
morphology of nonplanar (3D) fracture network. In this paper, multiple sets of parameters are
presupposed to stimulate dynamic changes in network fracturing productivity, which reveals the
hydrodynamic behavior and flow mechanism in fractured tight gas reservoir and can help
optimize network fracturing technology and forecast fracturing effect.

Key words: network fracturing, production simulation, discrete fracture network, natural
fracture, permeability tensor.

Bhusanue oasnenus u muna moniuea Ha 8blCOMY NAMUHAPHO20 OUpPy3uonnozo nnamenu
npu 0asieHUAX HUMCE AMMOCHePHO20

Jlu Xavixan, Yooy Yorcuxou, Hro U, Ho [3ayze, Yowcoy [ouyan, Ban [[3aHb

University of Science and Technology of China (Hefei, Anhui, China),

E-mail: wangj@ustc.edu.cn

N3mepena (opma creTsmieics 30HBI JAMUHAPHOTO CTPYHHOTO JU(GY3MOHHOTO TIJIAMEHU MPU

C)KMTaHUU METaHa, 3TUJIEHA U IIPOIlaHa B HEMOJABM)KHOM BO3/1yXe B MHTepBajie nasieHuil 0,02—
0,1 MIla. Komuenue murameHu He aomnyckainock. C yBeaWYeHHEM JaBlieHHs (aken IiaMeHu



CTaHOBHUTCA Ooyiee y3KUM U cBeTsAmuMcs. [Ipu oTHOCUTENnbHO OOJBIIOM pPACXOAE TOIUIMBA
BBICOTA IJJAMEHHU JTHJICHA W TPONaHa yBEIMYMBACTCA C JaBlieHHMEeM. [Ipu HU3KOM pacxoze
TOIJIMBA BHICOTA IUIAMEHHM BCEX TPEX TOIJIMB YMEHBLIAETCS NMPH IMOBBIIICHUHU JaBieHus. [lpu
OOJIBIIIOM pacxojie TOIIMBA BhICOTa (pakena TUIaMEHM MeTaHa CHadala YMEHBINACTCS, a 3aTeM
YBEIIMYMBACTCSI C JABJICHMEM BBHUIY MaJOi CKIOHHOCTHM MeTaHa K caxeoOpa3oBaHuio. B
KOHEYHOM HTOTE, TIPU ONPEACICHHBIX PacXo/ie TOIUIMBA W MHTEpBaJC JaBJICHHUS HaOIIOIaeTCs
TEH/ICHIMS CHU)KEHUS] — YBEJIMUEHUSI — CHU)KECHUS BBICOTHI (DaKesa IiaMeHHu.

KiroueBrbie cioBa: naMuHapHOe CTpyiiHOe nuddy3noHHOE TutaMms, BhICOTa (pakesna TUIaMEHH,
mupHuHa (akena miaMeHu, opma CBETSIIEHCS 30HbI IIJIaMEHHU.

Effect of Pressure and Fuel Type on Laminar Diffusion Flame Height under Subatmospheric
Pressures

Li Haihang, Zhou Zhihui, Niu Yi, Yao Jiajie, Zhou Dechuang, and Wang Jian

The shapes of luminous zones of laminar jet diffusion flames burning methane, ethylene, and
propane in quiescent air under 0.02-0.1 MPa pressures were measured. Care was taken to
produce soot-free and stable flames in a fuel tube of 5.0 mm diameter with several fuel flow
rates. The flame became more slender and luminous as the pressure rose. At higher fuel flow
rates the flame height of all the three fuels decreased with pressure. At lower fuel flow rates the
ethylene and propane flame height increased with pressure rise. At higher flow rates the methane
flame height decreased initially and then increased with pressure because of low soot forming
propensity of methane. Finally, a general flame height decreasing—increasing—decreasing trend is
observed at specific fuel flow rates and in a specific pressure range. The flame width was found
to vary approximately by —0.5 power of the pressure.

Key words: shape of luminous zone, laminar jet diffusion flame, flame height, flame width,
subatmospheric pressure.

Cunmes u uccieoosanue cmpykmypul npousz800Huvix N-(4-cynvpamoungpenun)amuoos
U COOMEemcmeayIouux Zuopa3onos

Canux C. Anv-Iocyauo, Xacan M. @atioanna
King Abdulaziz University (Saudi Arabia),
E-mail: ssaljuaid@hotmail.com

Konnencanueir cynbhaHunamMuga ¢ aHTUAPUIAMU KHUCJIOT CHHTE3HUPOBAHBI IPOU3BOJHBIC
aMHUJIOB, O0OpaOOTKOM KOTOPBIX THJAPA3MH THAPATOM TMOJydeHbl THApa3oHbl. CTpykTypa
MOJIYYeHHBIX coeinHeHul uccinenosana Mmerogamu 1H AMP-, 13C AMP-, UK-cniektpockonuu, a
TaK)XKe PEHTICHOCTPYKTYPHOU KpUcTayiorpaduu.

KiaroueBble cioBa: N-3aMmemieHHBIH CynbQOHAMUI, THUAPA30H, PEHTTCHOCTPYKTypHAas
KpucTauiorpadusi.

Synthesis and Structure of Some N-(4-Sulfamoylphenyl)Amide Derivatives and
Corresponding Hydrazines

Salih S. Al-Juaid and Hassan M. Faidallah

Condensation of sulfanilamide with acid anhydrides produced the corresponding amide
derivatives 1-4, which on treatment with hydrazine hydrate yielded the hydrazones 4-6, The



structures of the prepared compounds were confirmed by IR, 1H NMR, and 13C NMR
spectroscopy and by X-ray crystallography.
Key words: N-substituted sulfonamide, hydrazones, X-ray.

Bonvmamnepomempuueckuit no0xo0 K onpeoeieHuro Kauecmea MonopHslX Maces
A. B. Cuoenvrukos, /[. M. bukmees, @. X. Kyoawesa, B. H. Maiicmpenko
bamkupckuii rocy1apCTBEHHbI YHUBEPCUTET,

E-mail: kudashevafh @mail.ru

[IpenoxeH BOJIbTaMIEPOMETPUUECKUN «3JIEKTPOHHBIN S3bIK» NI UACHTU(PUKAIIMM MOTOPHBIX
macen. s aToro pazpabotansl yrojabHO-macToBble ekTposl (YIID), comgepkariye B cocTaBe
nacTbl MOTOpPHBIE Maciia. C UCMOIBL30BAaHUEM METO/a MTPOEKIIMI Ha JJAaTeHTHBIE CTPYKTYphI (PLS)
YCTQHOBNIEHBl  (YHKIIMOHAJIBHBIE  3aBUCUMOCTH  MEXAY  TOKAMHU  BOCCTAHOBIICHHS
HUTPOCOCIWHEHUN-MAapKEpOB  Ha  TpemIokeHHbIX  YIID u  QU3MKO-XMMUYECKUMHU
XapaKTEpUCTUKAaMU MOTOpHBIX Macen. IlokazaHa BO3MOXXHOCTH BOJIBTaMIIEPOMETPUUECKON
UACHTU(DUKAIIMM MOTOPHBIX Macejl C HCIOJIb30BAHHEM XEMOMETPUYECKHUX METOOB TJIaBHBIX
komroHeHT (MI'K) u ¢opmanbHOro HE3aBUCMMOIO MOJCIMPOBAHUS AaHAJOTHH KJIACCOB
(SIMCA) 1o KBaJpaTHO-BOJHOBBIM BOJbTaMIEpOrpaMMaM OPraHUYECKUX COEIUHECHHI-
MapkepoB (0- M T-M30MEpbl AapOMAaTUYECKUX HHUTPOCOEAVHEHMI) HA YroJIbHO-IACTOBBIX
3JEKTPOAAX, COACPHKAIINUX B KAUECTBE CBA3YIOLIET0 NACHTUPUIIMPYEMbIE Maca.

KuroueBble c10Ba: MOTOPHOE Macjo, BOJIbTAMIIEPOMETPUS, XEMOMETPHUKA, YrOJbHO-I1aCTOBBIN
3JIEKTPOJI, METO/I IIIaBHBIX KOMIIOHEHT.

Voltammetric Approach to Determination of Motor Oil Quality
A. V. Sidel’nikov, D. M. Bikmeev, F. Kh. Kudasheva, and V. N. Maistrenko

A voltammetric “electronic language” is proposed to identify motor oils. For this, carbon-paste
electrodes (CPE) are developed that contain motor oil paste. It is shown by the method of
projections to latent structures that there is functional correlation between nitro compound
marker reducing currents at the proposed CPE and the physicochemical properties of the motor
oils. The possibility of voltammetric identification of motor oils is shown using chemometric
methods of key components (MKC) and soft independent modeling of class analogy (SIMKA)
with respect to square wave voltammograms of organic marker compounds (o- and p-isomers of
aromatic nitro compounds) at carbon-paste electrodes containing oils to identifies as the binder.
Key words: motor oil, voltammetry, chemometrics, carbon-paste electrode, method of key
component.
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E-mail: gubkin.biotech@ gmail.com

[IpoBeneHn 0030p Hay4YHOW JHMTEPATyphl, MOCBSIICHHOW BIUSHUIO Pa3IWYHBIX (aKTOPOB Ha
coz[epxcaHHe U COCTaB JIMIIMIOB B 6I/IOMaCCC 6a3HI[I/IaJIBHBIX I‘pI/I60B. I[J'DI paanqulx BHUI0B
0a3uuambHBIX TPUOOB NPOAHATU3UPOBAHO BIWSHHUE HAa BBIXOJ OMOMACCHI, COJIEpKAHUE W
KUPHOKUCJIOTHBIM COCTaB JIMIMAOB MCTOYHHUKOB yriepona M aszora, oTHoweHus C:N,
temriepatypbl, pH cpempl. Jlis mpousBoacTBa  OMOIM3ENBHOTO TOIIMBA  Hambojee
HepCHeKTI/IBHBIM HpeI[CTaB.HSIGTCH HCIIOJIB30BAHUC B KAYECTBEC cyGCTpaTa paCTI/ITG.HBHBIX OTX010B
u/unu Gapapl, a YCJIOBHS KYJIbTUBUPOBAHUSA TMOAOMPATh C IEIBI0 MAaKCHUMH3AIMHA BBIXOJA
6I/IOMaCCBI nu CO,Z[Gp)KaHI/ISI MOHOHCHACBIIIICHHBIX )I(I/IpHBIX KHCJIOT B JIUIINOAaX FpI/I6OB.
KiroueBble ci1oBa: TUNUIbI, 0a3uauaibHbIE TPUOBI, OMOAM3ETHHOE TOTIIMBO.

Lipids of Basidial Fungi as Feedstock for Biodiesel Fuel Production

N. R. Al’'myasheva, D. A. Sharipova, A. V. Barkov, E. A. Karakhanov, A. B. Kulikov, A. L.
Maksimov, and V. A. Vinokurov

Scientific literature on the influence of various factors on the content and composition of lipids
in biomass of basidial fungi is reviewed. The influence of carbon and nitrogen sources, C:N
ratio, temperature, and pH of the medium on the biomass yield is analyzed for various basidial
fungi. For biodiesel fuel production, the most promising is use of vegetal residues and/or waste
liquors as substrate and the culture conditions should be chosen with a view to maximizing
biomass yield and monosaturated fatty acid content in fungal lipids.

Key words: lipids, basidial fungi, biodiesel fuel.
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JI. A. I'vaaesa, B. A. Xaskun, O. H. [lImenvrosa, H. A. Bunoepaodosa
OAO «BHUU HII»,
E-mail: gulyaevala@vniinp.ru

PaccMmoTpensl (M3HKO-XUMHUYECKUE CBOMCTBA TSDKEJBIX U CBEPXTKENBIX HedTel, mpobiemMbl 1
IyTH TEepepadbOTKN HEPTSIHBIX OCTATKOB W HETPAIUIIMOHHBIX BHJIOB YTIICBOJOPOIHOTO CHIPHS C
BBICOKMM COJIEpP’KaHHEM Cepbl, METAJIOB, ac(anbTeHOB M cMoJi. IlpuBeneHa cpaBHHUTEIbHAS
XapaKTEPUCTHKA KATAIUTHYECKUX M HEKATATMTHYCCKHX TEXHOJIOTHH TepepadoTKu He(TSIHBIX
OCTaTKOB, a TaK)K€ MOKa3aHbI MyTH MEpepadOTKU HETPATUIMOHHBIX He(TEH B CHHTETHYECKYIO
He(dTh. [IpoaHanm3upoBaHbl TPEUMYIIECTBA Tpollecca Ta3supUKAUK HauOoJee THKEIbIX
OCTAaTKOB, B TOM 4YHCJIC B CMCCHU C TBCPABIMU I'OPHOYUMU HCKOIMMACMBIMHU, C ITOJYUCHUCM CHUHTC3-
ra3a — ChIPbsI [UII HEPTEXUMHUH, TIPOU3BOJICTBA CHHTETUIECKOH He(hTH U BOIOPOIA.

KiroueBble cjoBa: CBepxTsikenas HEPTh, MPUPOIHBIA OWTYM, KaTaTUTHUYECKUNA KPEKUHT,
THJIPOKPEKUHT, TEPMOKOHTAKTHBIA KPEKHHT, Ta3u(UKAIIHSL.

Technology of Synthetic Oil Production from Heavy Oil Stock and Solid Fuels

L. A. Gulyaeva, V. A. Khavkin, O. I. Shmel’kova, and N. Ya. Vinogradova



The physicochemical properties of heavy and super-heavy oils, problems and methods of
processing oil residues and unconventional hydrocarbon stocks with high sulfur, metal,
asphaltene, and resin contents are studied. The characteristics of catalytic and non-catalytic oil
residue processing technologies are compared and ways of conversion of unconventional oils
into synthetic oil are shown. The advantages of gasification of super-heavy residues, including in
blend with solid fuels, with production of synthesis gas — a feedstock for oil chemistry and
synthetic oil and hydrogen production — are analyzed.

Key words: super-heavy oil, native asphalt, catalytic cracking, hydrocracking, thermal-contact
cracking, gasification.



