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AHaIN3 CBOWCTB IU3eJILHBIX TONJIUB PAa3JIMYHOT0 MPOUCX0KIEHHUS € IEJbI0 UX PUMeHEHUs

B Ka4yecTBe ChIPhS /15 MOJIyYeHUs YI1€BOI0POAHBIX OCHOB [1Jisl 0YPOBBIX PACTBOPOB

Toxazanvl npeumywecmea npAMoO2OHHO20 OU3ETLHO20 MONAUBA 2UOPOOUULEeHHO020 npu Oasnenuu 80 amm. HA HUKelb-
MOAUOOEHOBOM KAMAnuzamope neped OU3enbHbIM MONIUBOM 2UOPOKPEKUHA NPU UCTIOTb308AHUU 8 KAYEeCMEe CbIPbsl
npoyecca uzodenapa@uuusayuu 0 NOAYYeHUsL Yere8000pPOOHbIX 0CHO8 01 Oyposbix pacmeopos. [1o pezyrvmamam
1a60PaAmMopHbIX UCCIE08AHUL NPOBEOeH NPOMBIUUIEHHBLI NPoDe2, NOOMEEPHCOAIOWULL NEPCNEKMUBHOCTIb
KPYRHOMOHHAICHO20 NPOU3B00CMBA Y21e8000POOHBIX OCHO8 OYPOBLIX paCcmMBEopo8 Ha bioke Oenapagunusayuu
VCMAHOBKU 2UOPOOUUCHIKY OU3ZETBHO20 MONAUBA. Yuumuleasi npocmou O10Ka 0enapagunuzayuy Ou3eibHo20 Monaued
6 JlemHee 8peMsl U3-3a OMCYMCMEUsL CHPOCA HA 3UMHUE 8UObl MONIUG, NPedlldeaeMdsi MEXHON02USL CYUeCMEEHHO
NOOHUMAEm MAPACUHATIbHOCb NPOUZBOOCEA.

KiwueBrble ciioBa: OypoBble pacTBOPBI, H30MEpU3aLNsl, THAPUPOBAHUE aPEHOB, 0a30BbIC Macia, THAPOOUUCTKA.
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Analysis of Diesel Fuels Properties of Various Origins in Order to Use Them

as Feed for the Production of Hydrocarbon Base for Drilling Fluids

The advantages of straight-run diesel fuel hydrotreated at pressure of 80 atm on a nickel-molybdenum catalyst over
hydrocracking diesel fuel at the use of isodewaxing process as a feedstock to obtain hydrocarbon base for drilling
fluids. Based on the results of the laboratory assessment, a test run was carried out at process unit. It was possible to
obtain a hydrocarbon base for drilling fluids at the dewaxing unit of the diesel fuel hydrotreatment unit in the amount
of 340 tons/day (14 t/h) without compromising quality. The dewaxing unit is idle in the summer time due to the lack of
demand for winter diesel fuel, so its use at this time significantly increases the production margin.

Key words: drilling fluids, isomerization, hydration of arenes, base oils, hydrotreatment, narrow fractions.
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OnrtumajibHbIe YCI0BUS 0JHOBPEMEHHOTO0 MPOTEKAHUS PEAKIUI THIPUPOBAHNUS APOMATHYECKHUX
yIJIeBOIOPOIOB M H30MEPH3alMH B MpoLecce AenapaduHU3aNMH AH3eJILHOI0 TOIINBA

B pabome npeocmasneno ucciedosanue 0 onpeoeneHuss ONMUMAIbHLIX YCI08ULL COBMECHO20 NPOMEKAHUs
peaxyuil deapomamuzayuu u 2uopooenapapQuHU3AyUL ¢ Yeiblo OYeHKU B03MONCHOCMU KPYNHOMOHHANCHO2O
npouU3e00CmMea MAai08A3KUX Y21e8000POOHbIX OCHOB 05l DYPOBLIX PACMBOPO8 HA CeKyulu denapapuuusayuu
yemanogku JI4-24/7 be3 peyukna. Hccnedosano enusanue 00H020 U3 KIo4esblx akmopos, a UMEHHO meMnepamypol,
Ha X00 OaHHbIX peakyuil. Paboma nposoounacs ¢ ucnonb308anuem nAAMUHOCOOEPHCaec0 Kamaiu3amopa
oenapaghunuzayuu Ha 1a60PaAMOPHOL YCMAHOBKE UCCLe008AHUsL 2UOPONPOYECCO8. YCmano8IeHO, Ymo KIo4esbim
Gaxmopom senaemcs memnepamypa 280°C, npu komopoti nauunaiom npeooaadamy peaxyuu
euopoodenapagunuzayuu Hao peakyuamu deapomamuzayuu. B xo0e pabomel yoanioce cHU3UMb 3HAYeHUE
CO0epIHCAnUs aPOMAMUYECKUX COCOUHEHUTI 8 OU3ETbHOM MONUGEe 00 YPOSHS 7%, WMo A6JiAemcs 3a0e10M O
OanbHeuwux Uccie008anull N0 OYeHKe GIUAHUS OpY2UX Napamempos, makux Kak oasierue u 00veMHas cCKOpocmy
noOauu Colpbvsl.

KioueBblie cioBa: geapoMatu3aliys, TuApoenapaGuHU3aIs, TU3eIbHOE TOTUTUBO,

MaJIOBSI3Kas YIIIeBOAOPOAHAS OCHOBA Jisi OYPOBBIX PACTBOPOB, THIPOOUYHCTKA, COJIEPKAHUE apOMATUIECKUX
COCIUHECHUN.
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Optimal Conditions for Simultaneous Reactions of Aromatics Hydration

and Isomerization during Dewaxing of Diesel Fuel

This paper presents research to determine optimal conditions for simultaneous reactions of dearomatization and
hydrodewaxing to evaluate high margin production of low viscosity hydrocarbon base for drilling fluids at dewaxing
section of unit LCH-24/7 without recycle. Influence of one of the key factors, namely temperature, on the course of
reaction has been studied. This research has been performed with the use of platinum containing dewaxing catalyst at
laboratory unit for the study of hydorprocesses. It has been determined that the key factor is temperature 280°C when
hydrodewaxing reactions start to prevail over dearomatization reactions. In course of research the content value of
aromatics compounds in diesel fuel has been reduced to level of 7%, which is the basis for further research to
evaluate the influence of other parameters, such as pressure and volumetric feed rate.

Key words: dearomatization, hydrodewaxing, diesel fuel, low-viscosity hydrocarbon bases for drilling fluids,

hydrotreatment, content of aromatic compounds.
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[lepBasi B MUpe NPOMBINICHHAS MAPTUS APKTHYECKOT0 TH3€JIbHOT0 TOIJINBA

¢ TeMIepaTypoii npuMeHenus 10 —65°C

o neoasuezo spemenu apkmuueckoe ousenvhoe monaugo gutnyckaiocs no 'OCT P 55475 ¢ npedenvhoti
memnepamypoti gunrompyemocmu 00 munyc 52°C ¢ ucnonb3o8anuem 0enpeccopHo-oucnepeupyroujeti NPUCAoxu.
Oouaxo 6 Apkmuxe memnepamypa onyckaemces 0o munyc 60°C u nudice, a uUcnorv3oeanue 0enpeccopHo-
oucnepaupyroueti npUcaoKyu npo8oyuUpyem paccioeHue npooOyKma ¢ peskum yxyouleHuem c80UCHE HUNCHE20 CIlOA.
Yxazannoe obcmosamensbcmeo oepanutusano npumMerenue apKmuiecko2o OU3eabHo20 monausa 8 Apkmuxe. J{nsa
no0obuwix ycnosun Munucmepcmeo obopoust Poccutickou @edepayuu pazpabomano coocmeentble Cmanoapmsl Ha
apKkmuyeckoe ouzenbHoe MOonIUo be3 denpeccopHo-OUCHePSUPYIOWUX NPUCAOOK, 8 KOTMOPBIX pe2laMeHmUpyomcs
3Hauenust He gvlute Munyc 65°C 0ns memnepamyp ROMYMHEHUS, 3ACMbLBARUSL U NPEOelbHOU MeMnepamypoul
dunempyemocmu. [lpensmcemeuem 01 nOAYYeHUsL NPOOYKMA C MAKUMU CEOUCMBAMU ABIAEHCI CLOHNCHOCHb
00HOBPEMEHHO20 0Decneyenus mpebyemo2o YemaHo08020 YUCIA U HUSKOMeMNepamypHuix ceolicms. B pabome
npPeonodicer CnOCoO NOIYYEHUs APKMUYECKO020 OU3EeTbHO20 MONIUBA C 3A0AHHBIMU CEOUCMBAMU HA OCHOBE
27YOOKOU30MEPUOBAHHBIX OU3ENbHBIX (Dpakyull. /[is peanuzayuu npoekma Ovlil NPOBedeH AHANU3 UMEIOUUXCSL
yemanogox 6 1IAO «Cnagnedhmu-AHOCY u cocmaenena yenouxa uz yCmano80K nepeutHoll nepepabomxu Hegpmu,
euopoouucmxu 80 amm u uzodenapagunuzayuu. B x00e nposedeHHbiX IKCNePUMEHMO8 ObLIU OOHAPYIHCEHbI HOBbLE
AB/IEHUS HACMYNIEHUsL NPeOebHOU MeMNnepamypoi puibmpyemocmu, Komopbvie ObLiU 0OBACHEHbI YEeTUYEHUEM

853KOCIMU OU3ENIbHO20 MONIUBA NPU CEEPXHUSKUX MEMNEPAMYPaAx. [l CHUNCEHUS 8A3KOCMU NPOOYKIMA 8 peyenmypy



600U Kepocun eudpokpekunea. B mae 2020 2. 6viiu nonyyensl pazpewumensbHovle 0oKymenmol om Munucmepcmea
oboponwt Poccuu, u 6 okmabpe 2021 2. enepsvie 6 Poccuu u 8 mupe yCneuwHo 8binyweHa nepeas npoMuluUiIeHHAS
napmust ¢ 3000 m.

KiaroueBsble c10Ba: apkTHUECKOE TM3ETHHOE TOIUIMBO, CBEPXHU3KHE TEMIIEPATYPHI, IPeIeIbHas TeMIIepaTypa
GUIBTPyeMOCTH, TeMIIEpaTypa NOMYTHEHHS, KHHEMaTHYeCKas BA3KOCTb, H30enapaduHu3anus, niIaTHHOBBINA

KaTajin3aTop.
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First in the World Industrial Batch of Arctic Diesel Fuel

with Application Temperature of up to Minus 65°C

Until quite recently, Arctic diesel fuel was produced in accordance with GOST R 55475 with a maximum cold filter
plugging point of up to minus 52°C using a depressant-dispersing additive. However, in the Arctic, the temperature
drops to minus 60°C and below, and the use of depressant-dispersing additive provokes product stratification with a
sharp deterioration in the properties of the lower layer. This limited the application of arctic diesel fuel in the Arctic.
For such conditions, the Ministry of Defense of the Russian Federation developed its own standards for Arctic diesel
fuel without the use of depressant-dispersing additives, and suggesting values not higher than minus 65°C for the
cloud point, pour point and cold filter plugging point. An obstacle for obtaining a product with such properties is the
difficulty of simultaneously providing the required cetane number and low temperature properties.

This paper presents a method for obtaining Arctic diesel fuel with desired properties based on deeply isomerized
diesel fractions. To implement the project, an analysis of the existing units at Slavneft-YANOS PJSC was carried out,
and a chain of units for primary oil refining, hydrotreating 80 atm and isodewaxing was made. In the course of a
number of experiments new causes of the onset of cold filter plugging point were discovered, which were explained by
an increase in the diesel fuel viscosity at extremely low temperatures. To reduce the viscosity of the product,
hydrocracked kerosene was added to the formula. In May 2020, permits were received from the Ministry of Defense of
the Russian Federation, and in October 2021, for the first time in the Russian Federation and in the world, the first
industrial batch of 3,000 tons was successfully produced.

Key words: arctic diesel fuel, extremely low temperatures, cold filter plugging point, cloud point,

kinematic viscosity, isodewaxing, platinum catalyst.
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I[epcnekTHBHBIE pellenTYPbl MOTOPHBIX MAaCeJ ¢ HAHOTUCIIEPCHBIMH I00aBKaAMH

JJIsl IBUTaTeJieil BHYyTPEHHEr0 CropaHusi

B pabome uccredosarno enusmue 006a80K Kk MACY HA UBHOC OCHOBHLIX demanetl YUIUHOpO-nopuiHe8ou cpynnol
Ou3enbHuIX osueameneil. Ycmanoeieno, umo 0006aska k momoprnomy maciy Jlykovn 15W40 nanocmpykmypuposanHuix
21eMEHMO8 MEeMALI08 NO380JIAieN CHUZUMb UZHOC 2Ulb3 YUIUHOPOS 6 cpedHeMm 6 1,36 pasa.

KiroueBsble c10Ba: MOTOPHOE Macyo, 100aBKa, HAHOPA3MEPHBIN U yIbTPaIUCIIEPCHBIN MTOPOIIOK,

TPUOOJIOTUIECKHE CBOMCTRA, ICTAN IBUTATENIS, H3HOC, IOBEPXHOCTHBIA CIIOM.
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Promising Formulations of Engine Oils with Nanodispersed Additives

for Internal Combustion Engines

The paper presents research materials on the effect of oil additives on the wear of the main parts of the
cylinder-piston group. It has been established that the addition of nanostructured metal elements to Lukoil 15W40
engine oil makes it possible to reduce the wear of cylinder liners by an average of 1.36 times.

Key words: engine oil, additive, nanosized and ultrafine powder, tribological properties, engine parts, wear, surface

layer.

A. U. Jlaxoea, C. M. Ilempoe, H. I0. bawkupuesa

Ka3zaHckuii HalMOHANBHBIN UCCIIEIOBATENBCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

Ifm59@mail.ru

HccnenoBanue BIUSHUS COCTABA M CTPYKTYPBI CJI0KHBIX OKCH/I0B HUKeJISA M XpoMa

HA 00JIaropa:kuBaHue TAKeJIOH He(pTH B CBEPXKPUTHYECKOM BOIHOM (uironae

IIpogedenvt uccnedosanus cunmesuposannvix okcuoos Ni-Cr cuewannozco ¢pazoseozo cocmasa. Onpedenena
3a8UCUMOCTNb MEAHCOY COCABOM U CIPYKINYPHBIMU CEOUCMBAMU O80UHbIX 0KCcUd08 Ni-Cr om coomuowenus
kamuonos Ni**ICr®" npu cunmese ux npeduwecmeennuxos (2udpokcudos). Mcciedoéanvt npodykmol npeobpazoeanus

msiicenou Heghmu 8 npucymemeuu 08otinvlx okcuoos Ni—Cr npu memnepamype 380°C u dasnenuu 22 MIla



6 U30bIMKe 2UOPOMeEPMAIbLHO20 Priouda. Memooom adcopoOYUOHHO-HCUOKOCTNHOU XPOMAMOZPApuU NOKA3AHO
BIUAHUE OKCUOO8 HA USMEHEHUE COOEPIHCAHUE HACLIUEHHBIX, APOMAMUYECKUX Y21e6000P0008, CMOIL U ACPaIbmeHos.
KawueBble cioBa: cioxxable okcubl Ni—Cr, CBepXKPUTHUECKUI BOAHBIN QIIIOW, TsKenast HeThb.
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Study of the Influence of the Composition and Structure of Complex Oxides Ni-Cr

on the Upgrading of Heavy Oil in a Supercritical Aqueous Fluid

The studies of synthesized oxides Ni—Cr of mixed phase composition were carried out. The relationship between the
composition and structural properties of Ni—Cr double oxides on the ratio of Ni?*/Cr3* cations in the synthesis of their
precursors (hydroxides) has been determined. The products of conversion of heavy oil in the presence of Ni-Cr double
oxides at a temperature of 380°C and a pressure of 22 MPa in an excess of hydrothermal fluid have been investigated.
The influence of oxides on the change in the content of saturated, aromatic hydrocarbons, resins and asphaltenes was
shown by the method of adsorption liquid chromatography.

Key words: ecomplex oxides Ni—Cr, supercritical aqueous fluid, heavy oil.

A. B. Moucees, H. M. Maxcumos, I1. C. Conmanoe, H. H. Tomuna, 10. B. Epemuna, B. A. Toiwienko

Camapckuii rocyJapCTBEHHbIA TEXHUYECKUN YHUBEPCUTET

maximovnm@mail.ru

KuneTnueckue ncciieToBaHus PeaKiuii rUpo1ea30THPOBAHUSI CMECEBOT0 ChIPbS YCTAHOBKH
KATAJIUTHYECKOT0 KPEKHHIa

B pabome nposedenwvt kunemuuecxue ucciedoganus ocobeHnocmeti npoyecca euopooeazomupo8aHsl
BbICOKOKUNAUE20 CMECEB020 HEPMAHO2O CHIPbI 8 UUPOKOM UHmMepsae napamempos na kamanuzamopax NisPMo1z,
NisPMo4Ws, NisPMosWs, NisPW12, a maroice na npomvlunennom obpasye cpagnenus. Onpedenena KunemuiecKkas
MOOenb, paccuumanbl napamempsbl, ORUCLIBAIOWIE NPOYecc, UCCIe008aHA AKMUBHOCHb KAMAAU3AMOPO8 8 PeAKYUIX
2UOPUPOBAHUA NOTUYUKIUYECKUX APOMAMUYECKUX VeTle8000P0008.

KiroueBsble cj10Ba: THAPOOUHCTKA CHIPHS KATATUTHYECKOTO KPEKHHTA, THIPOea30THPOBAHUE, THIPHPOBAHHE,

KHHETUYCCKad MOJICJIb, a30TOPraHNYCCKUEC COCAUHCHU S, TOJUIUKIINICCKUC apOMATUUCCKUC YTJIICBOAOPOABbI.
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Kinetic Investigations of Hydrodenitrogenation Reactions

of Mixed Feedstock of a Catalytic Cracking Plant

In this work, kinetic features of the hydrodenitrogenation process of high-boiling mixed petroleum feedstock in a wide
range of parameters on NisPMo12, NisPMo4Ws, NisPMosWs, NisPW12 catalysts and on industrial one were carried

out.



A kinetic model has been determined, parameters describing the process have been calculated, and the activity of
catalysts in the hydrogenation reactions of polycyclic aromatic hydrocarbons has been investigated.
Key words: hydrotreating of catalytic cracking feedstock, hydrodenitrogenation, hydrogenation, kinetic model,

organic nitrogen compounds, polycyclic aromatic hydrocarbons.
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I'uapupoBaHne MOHOOKCH/IA YIJIEPOJA HA KOMIIO3UTHBIX KATAJIUTHYECKHUX CHCTEMAaX

HA OCHOBE HMKeJIS U MOJUBUHHIOBOT0 CIMPTA

B cmamve paccmompensi kamanumuyeckue u uuKo-xumuyeckue c80tcmaa KOMNO3UmHuIX Mamepuaios,
nonyueHHble MepMooOPAbOMKOL HUMPAMa HUKes, UMMOOUTU308AHHO20 HA NOIUBUHULOB0M cnupme. M3yueHo
GRUAHUE MeMNepamypbl GOPMUpOBaAHUs. KOMNOZUMA HA (PA30BbIIL COCMAS MEMANICOOEPHCAWUX HACTUY U PAZMED
yacmuy. Ilokaszano, 4mo nonyueHHvlll KOMNOZUMHbBLI MAMePUA ABAEMC AKMUBHBIM KAMAIUZAMOPOM
2UOPUPOBAHUSL MOHOOKCUOA Yenepoda be3 cmaouu npedsapumensrol akmugayuu. JJocmueHymol ciedyoujue
noxazamenu CUHmMe3a: CMenetb NPespaujeHusi MOHOOKCUOA yernepood 8 YClosusx npomeKkanus npoyecca
Kamanumuyecko2o 2uopuposanus — 29%, 6vixo0 memana — 28 2/m®. Coenamnvl npeononodicenus o GIUAHUU PasmMepa
yacmuy Ha AKMUBHOCMb CUHMEUPOBAHHO2O0 KOMNO3UMA U NOKA3AHO 6IUsIHUE 00BEMHOU CKOPOCHU HA NaApamMempbl
npoyecca 2uOpUpoOBaHUs MOHOOKCUOA Yerepood.

KioueBble c/10Ba: KaTATUTUYECKOE THAPUPOBAHHE, METAHWPOBAHHE MOHOOKCH/IA YTIIepPoa,

HHKEJIeBBIH KaTalu3aTop, KOMIO3UTHBIA MaTepHall.
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Hydrogenation of Carbon Monoxide on Composite Catalytic Systems

Based on Nickel and Polyvinyl Alcohol

The article considers the catalytic and physico-chemical properties of composite materials obtained by heat treatment
of nickel nitrate immobilized on polyvinyl alcohol. The influence of the composite formation temperature on the phase
composition of metal-containing and the particle size is studied. It is shown that the resulting composite material is an
active catalyst for the hydrogenation of carbon monoxide without a pre-activation stage. The following synthesis
parameters were achieved: the degree of carbon monoxide conversion under the conditions of CO catalytic
hydrogenation process: CO conversion — 29%, CH4 yield — 28 g/m®. Assumptions about the particle size effect on
the activity of the synthesized composite and the effect of volume velocity on the parameters of the CO hydrogenation
process are made.

Key words: catalytic hydrogenation, CO-methanation, nickel catalyst, composite material.
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Yr/1eBoJOPOAHBII COCTAB IPOAYKTOB KPEKHHI'A MAJILTEHOB HA(PTEHOBOM HePpTH

¢ nodaBkoii WC/Ni—-Cr
Memodom xpomamo-macc-chekmpomempuu u3yuen yenedo00pOoOHblL cOCMas npoOyKmMos KPeKuHea MaibmeHos
mscenol Hapmernosoil negpmu Yceurnckozo mecmopoacoenus 6 npucymemeuu oobasxu WCINi-Cr u 6e3 nee. Kpexune
manvmenos npogeoen npu 450 °C 6 meuenue 2 u 6 uzsomepmuueckom pexcume. Hcnonvzosanue dobasku WCINi-Cr
npu Kpexumee cnocoocmeyem yenyoaenuio peakyutl 0eCmpykyuu yeneeo0opodos u cmol. Iloxkazano, umo

6 npodykmax xkpexunea npu ucnoavzosanuu WCINi-Cr cywecmeenno 6o3pacmaem Koauuecmeo HU3KOMOIEKYIAPHIX
anxanos C11—Cho, ankunbenzonos Co—Cio, yMenvuiaemcs cooepricanue YUKI02eKCano8 u OUYUKIAHO8, NPOUCXO0UM
NOJHAsA 0eCMPYKYUs mpu-, mempa- U NeHMAayuKIu4ecKux HacblUeHHbIX Y2l1e8000p0008 N0 CPABHEHUIO C KDEKUH2OM
be3 0obasxu. Mensemcs cocmas Haghpmenoapomamuyeckux yeneo000po0os. Hapsoy c peaxyusmu decmpyxyuu
NpOMeKam peakyuu KOHOeHCayuu, npusoosuue K 00pazo8anuio NOJUYUKIUYECKUX APOMAMULECKUX Vele8000P0008.
KioueBblie cioBa: HadhTeHOBast HeTh, MATbTEeHBI, KpekuHr, nobaska WC/Ni-Cr,

anidaTuvecKkue, aKui- 1 HahTeHOApOMAaTHIECKHE YTIIEBOIOPOIBI.
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Composition of Hydrocarbons in Maltenes from Naphthenic Crude Oil

after Cracking with WC/NI-CR Additive

Using GCMS the composition of hydrocarbons in maltenes from heavy naphthenic crude oil (Usa oilfield) after
cracking in the presence of WC/Ni—Cr additive and without it has been studied. Cracking of maltenes carried out at
450°C within 2 hours in isothermal mode. Using WC/Ni-Cr additive during cracking contributes to the deepening of
the destruction reactions in hydrocarbons and resins. It is shown, the content of low-molecular alkanes C11—C1s,
alkylbenzenes C9o—C1o increases essentially in the maltenes cracked with the additive while that of cyclohexanes and
bicyclanes decreases, tri-, tetra- and pentacyclic saturated hydrocarbons destruct completely as compared with
maltenes cracked without the additive. There are changes in the composition of naphthenic hydrocarbons. The
reactions of condensation occur along with destruction reactions, leading to the formation of polyaromatic
hydrocarbons.

Key words: naphthenic crude oil, maltenes, cracking, WC/Ni-Cr additive, aliphatic, alkyl- and naphthenoaromatic

hydrocarbons.
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Oo6pasoBanue anamanTanoB C10—Ci4 U3 IPOTOaaAMAaHTAHOB HeTH



C yenvro uccnedo8aHusi BO3MOICHOCMU 0002aueHUsL PEAKINUBHBIX MONIUE Y21e8000PO0AMU AIMA30N0000HO20
cmpoenust 015 YAYYUIeHUsT UX QUUKO-XUMUYECKUX U IKCHILYAMAYUOHHBIX CEOUCME ObLIL NPOGEOEH KAMAIU3

¢ opomucmuim antomunuem y3xux 10-epadycnuvix ppaxyuii Heghmu MOpcKo20 npoucxodxicoerus 6 ouanazoue 190-
250°C. Ilpodyxkmul kamanuza omoupanu 8 pasHoe epemst U AHAIUSUPOBATIU MEMOOOM XPOMAMOMACC-
cnekmpomempuu. Ilokazano, umo npu kamanuse HabII00Aemcst NOIHOE UCYE3HOBEHUE HeAOAMAHMAHOBbIX
Y2neso0opo0oos u «Hagmenoso2o gonay na macc-xpomamozpammax ¢ miz 135, 149, 163 u 177, npuuem na nepevix
cmaousx Kamanuza Habaoodaemces o6pa306anue Ho8bIX, NPEUMYUECTNBEHHO MEPMOOUHAMUYECKU CIA00 YCTNOUYUBHIX
U30MEPOB A0AMAHMAHO8, A HA NOCIEOYVIOUUX — BLICOKOMONEKYIAPHBIX A0AMAHMAHO8 U3 HUZKOMOJIEKYISPHBIX.
Yemanoeneno, umo us y3xux gppaxyuii negpmu 230-240°C u 240-250°C, 20e noanocmvio 0Mcymcmayom
1211e6000p00bL POA A0AMAHMAHA, U3 KHADMEH08020 POHA» 0OPA3YIOMCS YeNe8000PO0bL PAOA A0AMAHMAHA
cocmasa C12—C1a. BbicKa3ano npeononodicenue, 4mo npuyuHol 00pa3oeanus 6blCOKOMONEKYIAPHbIX A0AMAHMAHO8
U3 HUBKOMOLEKVAAPHBIX SGIAEHC MPAHCATKUAUPOBAHUE.

Knrouessie ciioBa: aamMmaHTaHbl, IPOTOAIaMaHTaHbI, KATAJIN3, TPAHCATKUIHPOBAHHE.
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Formation of C1—C14 Adamantanes from Petroleum Protoadamantanes

In order to study the possibility of enriching jet fuels with diamond-type hydrocarbons to improve their
physico-chemical and operational properties, a catalyse with aluminum bromide of narrow 10-degree fractions of
marine oil in the range of 190-250°C was carried out. Catalysis products were selected at different times and
analysed by chromatomass spectrometry. It is shown that during catalysis there is a complete disappearance of
non-adamanthane hydrocarbons and "naphthene background" on mass chromatograms with m/z 135, 149, 163 and
177, with the formation of new, mainly thermodynamically weakly stable isomers of adamantanes, and in subsequent
It was found that from the narrow fractions of oil 230-240 and 240-250°C, where there are no hydrocarbons of the
series of adamantane series, hydrocarbons of the C12—C14 form from the "naphthene background™. It is suggested that
transalkylation is the reason for the formation of high-molecular adamantans from low-molecular ones.

Key words: adamantanes, protoadamantanes, catalysis, transalkylation.
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PacruTensHas GuomMacca Kak chIpbe 1151 IPOU3BOACTBA MPOIYKTOB

OCHOBHOTI'0 OPraHMYecKOro CHHTe3a

B pabome paccmompeno npumenenue pacmumenbHol GUOMACCHL KAK NOMEHYUATbHO2O 80300HOBIAEMO0 CbIPbs
ona nonyuenus COz-HelmpansHo2o MOonaued, He OKasvlearowee IusHUe Ha OANAHC YeIeKUCI020 2a3d 6 ammocepe.
Oyenxa xapaxmepucmuku 6UOMACCHL NO360AUM ONPeOeIUmb NOMEHYUANL ee UHMeSPUPOBAHUS 8 COBDEMEHHbIE

npoyeccevl Heghmexumuu u buoxumuu. Hccredosanvl Hauboiee pacnpocmpanertvle 8Uobl pacmumenrbHOU OUOMAaccyl



Ha meppumopuu Poccuu — Opesectbie omxo0vl, mopgh, a maxgice Mukpogooopocau. Onucamsvl OCHOGHbIE
Xapakmepucmuxu OUOMAaccsl, ee CIMpPYKMYpHbLil U 21eMeHmHblll cocmas. IIposedena oyenka Koruvecmea

U SHEp2emMuUYecKoll YeHHOCHU HEKOMOPbIX 8UO08 PACMUMENbHOU OUOMACCHL.

KumroueBble ciioBa: 6bromacca, pacTuTenbHas Onomacca, Bropudaas 6uomacca, CO2-HeHTpaIpHOE TOTUIUBO,
OCHOBHOM OpPraHWYeCKHI CHHTE3, SKOJIOTHYECKH YHCTOE TOILTUBO.
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Plant Biomass as a Raw Material for Obtaining Products

of Basic Organic Synthesis

The review considers plant biomass as a potential renewable raw material for the production of CO2-neutral fuel,
which does not affect the balance of carbon dioxide in the atmosphere. Evaluation of the characteristics of biomasses
will make it possible to determine the potential for their integration into modern processes of petrochemistry and
biochemistry. The work investigates the most common types of plant biomasses for the territory of the Russian
Federation - wood waste and peat, as well as microalgae. The main characteristics of biomasses, their structural and
elemental compositions are described. An assessment of the amount and energy value of some types of plant biomass
has been carried out.

Key words: biomass, plant biomass, secondary biomass, CO2-neutral fuel, basic organic synthesis, ecofriendly fuel.
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