MHHHCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKON ®EJEPALINNA
HALIMOHAJIbHBIN UCCJIEJOBATEJIbCKUIA
TOMCKUI TOCYJAPCTBEHHbBII YHUBEPCUTET
XumMuieckuit pakyabTeT

NMNONMNOYHKLUUOHAJIbHbIE
XUMNYECKUE MATEPUAIIDbI
U TEXHOJIOIA

MaTtepuanbl MexxayHapoaHOU Hay4HOM KOHdepeHLuun
21-22 man 2015r.

Tom 3

Tomck
UspaTtenbckun [lom Tomckoro rocyaapCcTtBeHHOro yHuBepcurteTa
2015



HO]ZuqbyHKI/]MOHCUZbele Xumuueckue mamepuaivl U mexnoaiocuu

2. Zhdanov N.V., Halif A.L. Osushka uglevodorodnyh gazov. M.: Himiya, 1984. 192s.
3. Murzakov B.G., Akopova G.S., Markina P.A. Vydelenie metilotrofnyh bakterij iz mikrobiocenoza
metanolsoderzhaschih vod // Gazovaya promyshlennost'. 2006, No 3. S. 23-27.

4. Medvedev Yu.V. Obluchenie metanol'nyh rastvorov He, i KrCl — ‘eksiliampami bar'ernogo razryada /
Yu.V.Medvedev, Yu.l.Erofeev, M.V.Erofeev // Gazovaya promyshlennost'. 2004, No 10. S. 22-24.
5. Brenchugina M.V. Razrabotka tehnologii ochistki proizvodstvennyh vod gazokondensatnyh mestorozhdenij ot

metanola / M.V. Brenchugina, A.S. Bujnovskij, Z.R. Ismagilov, V.A. Kuznecov // Izvestiya Tomskogo
politehnicheskogo universiteta. 2007. T. 311, No 3. S.64-68.

VK 665.61+543.54/42
BBICOKOYACTOTHAA YJIBTPA3ZBYKOBAS OBPABOTKA
MAPA®HUHUCTOM BBICOKOCMOJINCTOM HE®THU

Anydpues Poman BukropoBuy, actimpant, @enepaabHoe TOCYIapCTBEHHOE OOKETHOE YUPEKISHUE
Hayku MHcTUTYT Xumun Hetu Cubupckoro otaeneHus Poccuiickoii akagemun Hayk, 634055, Poccus,
r. Tomck, mp. Axkagemuueckwuit, 4, E-mail: slaymer89@mail.ru
BoakoBa I'anuna UBaHOBHA, KaH. XHM. HAyK, JOLEHT Kadeapsl BHICOKOMOJIEKYIISPHBIX COSTUHEHUN U
HedTexumuu, HanimoHa bHbIN UccaeoBaTeNbcKuil TOMCKUI rOCYJapCTBEHHBIH YHUBEPCHTET, XUMUUECKUI
¢dakynbrert, 634050, Poccus, r. Tomck, np. Jlenuna, 36; ct. Hayd. cotp, PeaepaibHOE rocy1apCcTBEHHOES
OromkeTHOE yupexaenne Hayku MHctutyT xumun HedTn Crubupckoro otnenenus Poccniickoit akaneMuu
Hayk, 634055, Poccus, r. Tomck, nip. Akagemudeckuii, 4, E-mail: galivvol@yandex.ru

B cBs3u ¢ BBIpabOTKOIl aKTHBHBIX 3aracoB JITKOW HedTH Bce Oonee BOCTPEOOBAHHBIMU CTAHOBSTCS MECTOPOXKACHHS
Tsoxensix Hedredt [1]. Pa3paboTka m mpuUMEHEHHE HOBBIX TEXHOJIOTHH, OCHOBAaHHBIX Ha (PH3MUYECKHX METOAAX
BO3/IECTBUS, @ IMEHHO BBICOKOYACTOTHOM yIbTPa3ByKoBOH 00paboTkn (Y30), MO3BOJISET yIyYIIUTh CTPYKTYpPHO-
MeXaHUIeCKHe CBOICTBa MapaMHUCTHIX BEICOKOCMOJIUCTRIX HedTel [2].

Iens naHHOW PabOTHI — MCCIIEAOBATH BIUSHAE YIBTPa3ByKOBOKH 00pabOTKM Ha CTPYKTYPHO-PEOJIOTHIECKUE CBOMCTBA 1
cocraB mapadunucToi BricokocMmonrcToi Hegtr ([IBCH). B kadecTBe 00BEKTa HCCIIEIOBaHUS B3sTa MapaUHACTAS
BBICOKOCMOIIMCTast HeTh, C TeMreparypoil 3acteiBanust —19 °C, conepxauias 76,8 % mac. macen (B Tom uucie 4,0 %
Mac. H-ajkaHoB), 16,1 % mac. cunukareneBsix cMon u 7,1 % mac. acdanbreHOB. AKycTHYECKyI0 00paboTky HedTh
MPOBOJWIIM Ha YIbTpa3BykoBoM je3uHTerparope tuma UD-20, na paGoueii uwactore 22 k[ U WMHTEHCUBHOCTH
6,2 Br/cm’. Mi3Mepenne peoiornyeckix napaMeTpoB 06pasiioB HedTH npoBoaid Ha BrckosuMerpe Brookfield DV-III
ULTRA. Temneparypy 3acteiBanusi o0pa3uos onpezensiin Ha npubope « MHITH» (KPUCTAJLI). UK-cnektpsl HehTH
¥ ee KOMIOHEHTOB peructpupoBam Ha FTIR-cnextpomerpe NICOLET 5700 B o6mactu 400—4000 cm . Macmsiyio
bpakiuo HeTH aHATM3MPOBAIM METOAOM Xpomartomacc-crekrpomerpun GSMS-DFS  «Termo  Scientificy.
ITpoBeneHHble McceNOBaHMS ITOKA3bIBAIOT, YTO YJIbTPa3ByKoBas oOpaboTka BecbMa 3(GQEKTUBHA IS YIyYIICHHS
BSI3KOCTHO-TEMIIEPATYPHBIX MapaMeTpoB NMapaMHUCTOW HEPTH C BBICOKHM COAEP’KaHHEM CMOJIHCTO-ac(albTeHOBBIX
KOMITOHCHTOB.

KaioueBble cioBa: ynbTpa3BykoBasi o0paboTka, mapauHHUCTas BBICOKOCMOJHCTass He(Th, KOMIIOHCHTHBII COCTaB,
BSI3KOCTh, TEMIIEpATypa 3aCThIBaHMUS, Macia, CMOJIbI, aC(aibTeHBbI.

AN ULTRASONIC TREATMENT OF THE PARAFFINIC
HIGHLY RESINOUS CRUDE OIL

Roman V. Anufriev, postgraduate student, Institute of Petroleum Chemistry Siberian Branch of the Russian
Academy of Sciences, 4, Academichesky Avenue, Tomsk, 634055, Russia, E-mail: slaymer89@mail.ru
Galina I. Volkova, Ph.D., Associate professor of Department of High Molecular Compounds and Petroleum
Chemistry, National Research Tomsk State University, Chemistry Department, 36, Lenina Avenue, Tomsk,
634050, Russia; Senior Researcher, Institute of Petroleum Chemistry Siberian Branch of the Russian
Academy of Sciences, 4, Academichesky Avenue, Tomsk, 634055, Russia, E-mail: galivvol@yandex.ru

Due to the exhaustion of active light oil reserves are becoming more popular heavy oils [1]. Development and
application of new technologies based on physical methods of influence, namely high-frequency ultrasonic treatment,
allows to improve the structural and mechanical properties of paraffinic highly resinous oil [2]. The purpose of this
work — to investigate the effect of ultrasonic treatment on the structural and rheological properties and composition of
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paraffinic highly resinous oil. The object of investigation was taken paraffinic highly resinous oil with a pour point of —
19 °C, containing 76,8 wt. % saturates (including 4,0 wt. % n-alkanes), 16,1 wt. % resins and 7,1 wt. % asphaltenes.
Sonication was performed on ultrasonic disintegrator UD-20 at an operating frequency of 22 kHz and intensity of 6,2
W/cm?. Rheological measurements were carried out on a rotary viscometer Brookfield DV-111 ULTRA. IR spectra of
oil and its components in solution CHCI; recorded on NICOLET FTIR-5700 spectrometer in the region 4004000 cm™.
Saturate fraction was analyzed by gas chromatography-mass spectrometry GSMS-DFS "Termo Scientific". Studies
have shown that ultrasonic treatment is very effective to improve the viscosity-temperature parameters paraffinic oil
with a high content of resin-asphaltenes components.

Key words: ultrasonic treatment, paraffinic highly resinous crude oil, component composition, viscosity, pour point,
oil, resin, asphaltenes

HccnenoBanusi, poOBEACHHBIE paHee, MOKA3all, YTO U3MEHEHUE CTPYKTYPHO-MEXaHUYECKUX
CBOMCTB He(TAHBIX CHCTeM, OOpaOOTaHHBIX B YyJIBTPA3BYKOBOM IIOJIe, 3aBUCUT OT HUX
KOMIIOHEHTHOTO CcOCTaBa. MakcuMalnbpHas JeNpeccus TEeMIIepaTypbl 3acThIBaHUS M BSI3KOCTH
MoJIyueHa Ha MapaUHHUCTBIX CMOJMCTBIX HE(PTSIX MPU COOTHOUIEHHMH CMOJIMCTO-ac(albTeHOBBIC
KOMIIOHEHTHI: H-ajkaHbl = 2—8 [3]. B mapaduHUCTOI BBHICOKOCMOJIMCTON HE(PTH, HCCIETyeMO B
JTaHHOU paboTe, TO COOTHOIIIEHUE cocTaBiseT 5,8. Jlaxe kpaTkoBpeMeHHasi 00paboTka 3Toil HePTH
(1 MHUH) IPUBOAUT K CHUKEHUIO JTWHAMHYECKOM Bsi3kocTH Oosiee ueM B 2,5 paza (puc. 1, a). C
YBEJIMYECHUEM BPEMEHU BO3JICHCTBUS JEMpPeccOpHbI 3(QeKT ycunmBaercs, Hampumep, IMOcie
15 mun Y30 Bs3KOCTh B 0071aCTH MasbIX ckopocTed casura nagaet ¢ 1060 mlla-c o 60 mlla-c.
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Puc. 1. Bimsuaue Bpemenu Y30 Ha auHaMudecKyro Ba3kocTs npu 20°C (a), TeMneparypy 3acteiBanus Hedru (6) 1
TeMIepaTypy Hadasa KpUCTAUTU3ALUH (B)

Jlenpeccus TemnepaTypbl 3aCTbIBaHUA YK€ uepe3 5 MUHYT Bo3aelcTBusa coctasisier 20 °C.
(puc. 1, 6). Bs3kocTHO-TemMnepaTypHble KpHUBbIE IIOKa3bIBalOT, 4YTO TeMIlepaTypa Hayala
KpUCTaNIu3auu i HedTu, 00paboTaHHON B TeUEHUE 5 MUHYT CHMXKAeTCs MOYTH Ha 4 rpajayca
(puc. 1, B). Ilpu yBenuueHun BpEeMEHU aKyCTHMUYECKOTO BO3AECUCTBUS BSI3KOCTHO-TEMIIEPATypHBIE
XapaKTepUCTUKH Mapa(UHUCTON BHICOKOCMOIUCTON HEPTH YIyUIIAIOTCS.

[Tepexon BO30YXKIE€HHOW HE(PTSIHONH CUCTEMBI B PAaBHOBECHOE COCTOSIHUE IOCIE CHATHUS
YJIBTPa3ByKOBOW HArpy3KH OCYILECTBISETCS B TEYEHHUE TOBOJBHO JIUTEIBHOIO Nepruoaa. BsaskocTs
U TeMIleparypa 3acThiBaHus HepTH, 0OpaboTaHHOM 15 MHUH, OCTalOTCSI HEM3MEHHBIMH 5 cyT. Yepes
7 CYT BSI3KOCTHO-TEMIIEpaTypHbIE XapaKTEePUCTHKH peJlaKkcHpyromeil He)TH BO3pacTaioT, OJHAKO
HE JOCTUTalOT IEepPBOHAYAIBHBIX 3HaueHui (puc. 2). i oObsicHEHHs MOIy4eHHbIX 3(deKToB
HCCIIEeIOBaH COCTaB HE(PTU M ee KOMIOHEHTOB C UCIOJIb30BAHUEM Pa3IMYHBIX MHCTPYMEHTAIbHBIX
MeTOA0B. MeTo oM XpomaToMacC-CIEKTPOMETPUM B MacissHOW (pakiun HepTH OOHAPYX)EHO
pUCcyTCTBUE H-alKaHOB C14—C33; MAKCUMYM paclpeesieHusl B TOMOJIOIMYECKOM PsIIY IPUXOANUTCS
Ha H-ankaH coctaBa CigHsg. Tlocne ynbprpasBykoBoit 00pabOTKu HcciaeayeMoi HeTH MoIoKeHUE
MakCHUMyMa paclpeleieHUs] H-aJKaHOB HE M3MEHSETCS, HO CHWXAeTcs [J0Js TBEPAbIX
yrieBo1oposoB C17—Csz (Tabn. 1). B macnsHoit dpakuum o6pas3ioB HeDTH HUIESHTUDUIIMPOBAHBI
CIIEAYIOIINE apOMATHUECKHUE KOMIIOHEHTBI: AJKUIOEH30Ibl, HadTanuHel, OUpEHUIbI, (QIyopeHsl,
(denanTpensl (Tabd. 2).
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Puc. 2. Penakcauus Bsi3koctu (ckopocthb cisura 0,56 c’l) npu 20 °C u TeMIiepaTypbl 3aCTHIBAHUS HEPTH
nocne 15 mun Y30

Tao6auma 1
Bausinune Y30 Ha HekoTOpble IapaMeTPbI COCTABA H-AJIKAHOB He(pTH
B V30 Copepxanue, %
bt > C1r—Cas C14_Czo C21—C33 «
0 88,7 59,5 40,5 1,47
5 72,8 62,6 37,4 2,06
15 75,0 63,6 37,6 1,69
30 79,9 67,3 32,7 1,75
Tab6auma 2
Bausinue Y30 Ha cocTaB MacjsiHOM (ppakuuu HepTU
VreBoniopos Coneprkanue yriieBogoponos, % macc.
HUcxonnoe 5 MuH 15 mun 30 muH
Y aNKWIOEH30JI0B 6,43 7,47 8,11 7,32
> HadTaTMHOB 1,45 2,40 1,30 1,22
Y Ou(eHnI0B 0,11 0,29 0,15 0,25
Y pmyopeHoB — 0,19 0,23 0,22
Y peHaHTpEHOB 0,26 0,32 0,42 0,26
Wnentudpunmposano, % 26,8 28,9 34,6 28,3

OO0mee KOIMYECTBO BCEX MJIECHTU(DUIIMPOBAHHBIX KOMIIOHEHTOB, BKJIOYas H-aJIKaHbI, B
MacliaX COCTaBUIIO 0KOJ0 26—34 %, moaTOMy B MaCIIsTHON ()pakIMy MOTYT MPHCYTCTBOBATH JIPYTHE
YTJI€BOOPObI (M30-aJIKaHbl, HaQTEHOBbIE M apomaruyeckue YB), mMurpuposaBuie M3 cocraBa
CIIO)KHBIX  CTPYKTYPHBIX €AMHHII B JHUCIEPCUOHHYIO Cpely, 4YTO B KOMIUIEKCE C
HU3KOMOJIEKYJISIDHBIMU ~ H-aJIKAHAaMH  O0ECHEeYMBAeT CHUKEHHME BSI3KOCTH M TEMIepaTyphl
3acThIBaHUS HEPTHU.

[To pesynpraram HK-cnextpockomuu, Y30 He NPUBOAUT K 3aMETHBIM H3MEHEHHSIM B
coctaBe kKak HedTH, Tak U (pakmuu mMacen, cMoi, achanbTeHoB. Ho Bce-Taku ciemyeT OTMETHUTD,
4T0 B OOpasuax macen HedTH HaOIIOAAETCsl HEKOTOPOE yBEIHUeHHE anu(paTHYHOCTH, a TaKXKe
YCIIOBHOTO COJIEp’KaHusl TMOJIM3aMEIEHHBIX apOMaTHYEeCKUX CTPYKTYp K OOIIEMYy COJEp>KaHUIO
apomatuku. B HK-cnektpax cmonucTod ¢pakuuu HEPTH CHIDKAETCS YCIOBHOE COJEp)KaHHUe
apoMaTHYeCKUX M MapapuHOBBIX CTPYKTYp. Taxke cHuXkaeTcs ycioBHoe conaepkanne CHs—rpymnmn
u cootHomenue CHz—/CHo—rpynn. AnudaTtndHocTh M pa3BEeTBICHHOCTh Mapa(UHOBBIX CTPYKTYP
Bo3pacTtaer. Takum 00pa3oMm, MPOBEIEHHBIE HCCIIEJOBAHMS MOKA3bIBAIOT, YTO YJIBTPAa3BYKOBas
o0paboTka BecbMa H(PQPEKTHUBHA JUIS YIYYLIEHHS BSI3KOCTHO-TEMIIEPATYpPHBIX IapaMeTpoB
napa@uHUCTON HEPTH C BBICOKMM COJEP>KAaHUEM CMOJUCTO-ac(aJbTEHOBBIX KOMIIOHEHTOB.
[TonoxutenbHbIN 3(h(PeKT Bo3pacTaeT ¢ yBeJIMUeHHEM BpeMeHH 00pabOTKH.
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Almaty, Kazakhstan, E-mail: burhanbekov@mail.ru

Relevance of the work: in the world each year forming a large number of carbon-containing wastes, that part which are
recycled and used as a secondary product just a small amount of the total. The other part of the carbon-containing
wastes, due to lack of suitable processes and technologies have been accumulating and storing in the territories of
landfills, businesses and organizations. Therefore, it is necessary to develop effective ways of recycling waste tire,
which will simultaneously solve the problem of secondary use of tires and protection of the environment.

The main aim of the study: studying the hydrogenation process for producing synthetic liquid motor fuels from waste
tires by thermocatalytic processing.

The methods used in the study: IR spectroscopy, gas-liquid chromatography, gas chromatography-mass spectrometry,
X-ray and X-ray fluorescence analysis (XRF).

The results: the effect of hydrogenation time showed that prolonged hydrogenation under clarified experimental
conditions accompanied by forming large amount of gaseous products and the tar formation, whereby there is a
decrease of the total yield of liquid products. Also, using a residue of the heavy oil fraction as a source of hydrogen and
paste formation agent (PFA) in the process can reduce economic expenditures and facilitate the process of
hydrogenation, which is minimizing the step of producing hydrogen product. The presence of aromatic, paraffinic-
naphthenic and unsaturated hydrocarbon derivatives in the obtained liquid products was confirmed by used physico-
chemical methods.

Key words: hydrogenation, processing, waste tire, catalysis, liquid fuels.
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