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MECHANOCHEMICAL TRANSFORMATIONS
OF HEAVY OIL STOCK IN THE PROCESS
OF HYDRODYNAMIC EFFECT

Abstract. At the current time the general trend of oil industry is the decrease of proven light oil reserves (the
depletion has accelerated), virtually all of the increase of reserves occurs through the oil. At the same time, according
to expert data, global reserves of heavy oil constitute over 810 billion tons. Selection of technology for refining the
heavy oil stock, during the conversion of which the thermally sensitive high-molecular components of the destruction
of organic compounds, resins and asphaltenes are formed in reaction zone, remains a major constraint. In this regard
the research of non-traditional technique of refining the high-viscosity oils and their stocks is very valuable and
important. The priority is being given to the study of chemical conversion of heavy oil stock high molecular
components under the mechano-wave and other types of action. The use of wave technologies is a promising method
for reagentless size change of oil system disperse particles. The main directions of application of the effects of
mechanical activation of substances on the change in the composition and properties of hydrocarbon substances are
reviewed. The possibilities of application of mechanical activation of oil as an effective way for accelerating the
mechanochemical processes occurring in a hydrocarbon substance due to intense mechanical loads are considered.
The research results indicate the prospects of using the hydrodynamic effect in the technologies for treatment of
heavy oil stock for refining and for the disposal of waste of oil and gas complex, which can be considered as
secondary industrial raw materials.
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Relevance. Recently in many of the world’s oil-producing countries including Kazakhstan,
production of so-called “light” oils continues to decline, which necessitates the involvement of heavy
hydrocarbon stock (such as high-viscosity oil, native bitumen, shale coal and so on) in stock turnover.

Basic catalytic and thermal technologies do not allow reaching the depth of refining of heavy stocks,
since the presence of heteroatoms and metals contained in resinous-asphaltene substances is the main
reason for the deactivation of catalysts; demanding on the quality of stocks, large volumes of stillage
residues are formed finally. In addition, these processes require the refining of heavy oil with preliminary
treatment.

Phase transitions in the reactions of existing oil refining technologies [1-5] are accompanied by a
change in the ratio of particle sizes constituting the oil disperse system. To manage phase transitions it is
necessary to know the behavior ofthe components of oil systems during their interaction and physical and
chemical transformations.

As we known, under wave effects, mild cracking reactions of high molecular weight oil compounds
occur under milder conditions than thermal cracking or visbreaking processes [3,5].

Studies with the original oil sample and its mixture with bitumen. In order to establish the nature
of the influence of mechanical activation on the physical and chemical properties of the components of
heavy oil stocks, the mixture of high-viscosity oil and bitumen of the Karazhanbas deposit was studied.
The nature of the influence of hydrodynamic effects on the properties of oils provides the processing of
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samples separately and in combination with each other with the selection of the optimal ratio and with
preliminary heating ofthe mixtures to 100 ° C.

The activation of various types of oil and oil residues was carried out on the hydrodynamic effects
unit, which is described in [6].

The analysis of the results of laboratory studies showed that after hydrodynamic processing, the
following changes are observed: increase in the number of light fractions; reduction in dynamic viscosity
of oil depending on the type of oil; with an increase in the activation time of oil a gradual increase in
temperature in the reaction zone to 80-85 ° C is observed.

The decrease of oil viscosity is directly related to the mechanochemical processes in oil as a result of
hydrodynamic effects.

The obtained results indicate the ongoing transformations of the components of both oil and bitumen,
i.e. during the processing of a mixture consisting of oil phases, both aggregation of the dispersed medium
and chemical decomposition of high molecular weight compounds of both phases occur. These
transformations lead to a change in the composition of both saturated C36- C39, C40- C44, and aromatic
C21 - CX hydrocarbons. For heavy oil of Karazhanbas deposit + bitumen there is an increase in the
fraction content C21 - C2 from 6.34% to 17.80% after activation. And at the same time, there is a decrease
in the fraction content C36- C3from 18.0% to 3.6%.

Thus, the hydrodynamic processing of oil in a mixture with heavy residues leads to the destruction of
high molecular compounds with the simultaneous formation of light hydrocarbon fractions and this is also
leads to the decrease in the viscosity of oil.

Conclusion The prospects of mechanical activation should benefit from the possibility of regulating
the physical and chemical properties of substances. At present, various mechanical devices for mechanical
activation have been developed based on various principles of wave action on a substance, which greatly
expands the possibilities of using this method on an industrial scale. In addition, most of them are small-
sized and at the same time highly efficient.

The development of technologies will increase the depth of hydrocarbon treatment and allow to use
non-traditional types of man-made fuel resources. Technologies based on the use of the effects of
mechanical activation of substances are environmentally friendly.
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TMMAPOAVNHAMUKATBLIK bILMAM ETY YAEPICIHAE AYbIP M¥HAN
LWWMK13ATbIHbIH, MEXAHUKANBIK-XMWNAJbIK 03FEP1C1

AHHOTaumsa. Kasipri yakbITTa MyHali canacblHbiH annbl YPJici >xewn myHalhigbiH (Y[emeni KapkblHaa
capKbl/lyja) apaslackaH KOpbIHbIH asaiiraHblH 6ingipegi, TaXipnbe XY3iHAe KOpAbIH 6apnblK ecimi MyHali ecebLueH
6onagbl. CoHbIMeH 6Gipre, capanwblnapgblH gepera” 60iblHWA ayblp MyHaiAblH 3eMX Kopbl 810 munnvapg
TOHHafaH acaTblH LWamaHbl Kypalifbl. Ayblp MyHai LIMW3aTbiH KaiiTa eHfey YLWiH TexHonorus TaHgay KYPgeni
Macene KylHie Kanyga, ce6ebi OHbIH KOHBEPCUACHI Ke3iHAe peakuMsabiK ayMaKTa OpraHnKabIK 3aT, Laiiblp >K3He
achanbTeHAEPALL, TEPMUSTIBIK TYPaKCbI3 XX0rapbl MoneKynsapsbl 6y3biay KepiHicTepi TY3ineai. OcbiraH opai »orapbl
TYTKbIP/bITbl 6ap MyHaifbl XX3He ayblp KalAblKTapblH eHAeyAiH A3cTYpri emec 3epTTeynepi eTe KyHAbl X3He
MaHbI3abl. MexaHUKabIK-TOMKbIHAbI XX3He e3re acep eTy amanjap XarjanbiHia MyHa WnKi3aTbiHbIH TYPAi TULLIHLL,
KOrapbl MOMEKYNApabl Kypampac 6eslleKTepiHiH XUMMANbIK e3repy MexaHusMmaepiH 3epTTey 6acbiM 60/1biMn
caHanafbl. TONKbIHAbI TeXHOMOrMANaphbl KonjaHy - MyHail >Xyienepuwu, AuncnepTTi 6GenweK efwemMaepiHiH
peareHTCi3 e3repyi 6onawarbl Mo/ 34t0. KeMipcyTeKTi 3aTTapiblH Kypambl MeH KacueTLLLL, e3repyiHe MexaHWKabiK
KYLWeNTy acepiH MavganaHyfblH Heri3ri 6arbiTTapbl TanjaHraH. KapkblHAbl MexaHUKa/bIK XXYKTeMe cangapbiHaH
KEMIPCYTEKTI 3aT apKblibl eTeTiH MexaHoxuMuanbiK Y[ epicTepai Y[eTygiH Tuimgi 6arbiTbl peTiHAe MyHalablH
MexaHWKanblK 6e/iceHAWrW naiganaHy MYMKIHAIKTepi KapacTblpbl/iraH. 3epTTey HITVKenepi eKiHwWi peTTik
TEeXHOTFeHAI LWMLW3aT penHie KapacTblpyra 6onaTblH MyHaliras KelleHi KangblKTapbiH Naijara acblpyra apHairaH
)K3He KalTa eHpgeyferi ayblp MyHali WMwW3aTbiH faliblHAay TexXHOMOornanapbiH4a rMapoAMHaMUKablK 3cepgi
naiganaHyfabiH 6onawarblHbIH 6ap eKeHAIriH ganengengi.

TYWin cesaep: Yorapbl TYyTKbIPMbIFLI 6ap MyHall, ayblp MyHail KangblKTapbl, MeXaH/KanbIK-TONKbIHAbLI 3Cep
eTy, CyWbIKTbIKTbI TMAPOANHAMUKA/bIK 6eCeHAipriLl.
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MEXAHO-XNMWNYECKWME MPEBPALLEHNA TAXE/TIOTO HEPTAHOIO CbIPb4A
B MPOLECCE T'MAPOANHAMUWYECKOIO BO3AENCTBUA

AHHOTauusa. B HacTosilee Bpemsi O0O6LWell TeHAeHUMeld HedTSHOM OTpacnv SIBNSIETCS YMEHbLUEHUe
pasBefaHHbIX 3aMacoB fIerKoi HepTW (MX UCTOLLEHME UAET YCKOPEHHLIMU Temmnamu), NpPakTUYecKu Becb MPUPOCT
3anacoB MPOMCXOAUT 3a CUET TSHKE/0i BbICOKOBSA3KOW BbICOKOCEPHUCTON HeTU. B TO XXe Bpems, MO 3KCMEePTHbIM
JaHHbIM, MMUPOBbIE 3anacbl TSHXKeMol HedTW cocTaBnsoT Gosee 810 MWAIMAPAOB TOHH. BbIGOp TexHonoruu Ans
nepepaGoTKM TSKEIOr0 He(hTSIHOIO ChIPbsi, MPY KOHBEPCUM KOTOPOr0 B PeaKLMOHHOWM 30He 06pasyoTCsl TepMUYECKM
HeyCTOMUMBbIE BbICOKOMOJEKY/ISIPHbIE (PParMeHTbl AECTPYKLUMM OPraHUYecKUx BeLLecTB, CMOM U acasbTeHOB
0CTaeTCs CI0XKHON Npo6niemoii. B 3Toli CBA3M BecbMa LeHHbI U BaXHbl UCCEA0BaHNUA HETPaAMLMOHHBLIX METOA0B
06paboTKM BbICOKOBSA3KUX HEPTEN M UX TsHKENMbIX OCTaTKoB. [pUMOPUTETHLIM SIBMISIETCA M3yUYeHMe MexaHu3Ma
XUMUYECKUX MPEBPaLLEeHU BbICOKOMOJEKYSAPHLIX KOMMOHEHTOB Pas/IMUHOr0 TWNa HeTSHOTO Chbipbsi B YC/I0BUAX
MeXaH0-BOJTHOBbIX U [pYrux Crnoco60B Bo3aeicTBUsi. [pvMeHEeHWEe BOJSIHOBbLIX TEXHOMOTUIA - MepCcrneKTUBHbIN
cnoco6 G6e3peareHTHOr0 MeTOAa W3MEHEHMSI pPasMepoB AMCMEPCHbIX YacTUL, B YacTHOCTU HEeTSHbIX CUCTEM.
MpoaHaIM3MpPoBaHbl OCHOBHbIE HAMpaBeHWsl UCMOb30BaHUS 3PHEKTOB MeXaHWYeCKOW aKTMBaLUMKM BELLECTB Ha
M3MEHEHUe COCTaBa W CBOWCTB Yr/eBOLOPOAHbIX BELLECTB. PacCcMOTPeHbl BO3MOXHOCTU WCMO/b30BaHWA MeToga
MeXaHOaKTMBaLUM HePTU KaK 3((EeKTUBHOIO HaMpaB/ieHUs1 YCKOPEHUSI MeXaHOXMMMWYECKMX MPOLLECCOB, NPOTeKatlo-
LWUX B YrNeBOAOPOAHOM BeLLEeCTBe BC/EACTBME UHTEHCUBHBLIX MEXaHUUECKMX Harpys3oK. PesynbTaTbl UcCefoBaHWiA
CBUAETENLCTBYIOT O MEPCNeKTUBHOCTU MCMO/b30BaHUS MMAPOANHAMUYECKOTO 3(h(heKTa B TEXHONIOFUSX NMOATOTOBKM
TSKENIOro He(TSHOTO Cbipbsi K MepepaboTKe U /1S YTUAM3ALMU OTXOA0B He(Tera3oBOro KOMIIEKCE, KOTopble
MOXHO paccMaTpuBaTh KakK BTOPUYHOE TEXHOTEHHOE ChIpPbe.

KntoueBble C/oOBa: BbICOKOBSI3KME HEeTU, TsHKeNble He(hTsiHble OCTaTKWM, MeXaHO-BOSIHOBOE BO3feWCTBUE,
rMapoAVHaMUYeCKMii aKTUBATOP XUAKOCTU.
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