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HNHCTUTYT reoxuMuu U aHanutudeckoil xumuu uM. B. M. Bepnaackoro PAH

tetrationat@gmail.com

Ocob6ennoctu cTpykTypbl yacTull COz-achaabTeHOB IyAPOHA, 0CAKIEHHBIX

€ HCTOJIb30BAHHEM PA3JINYHBIX OPraHUYECKUX pa3daBuTeel

Memooom npoceeuusaroweti 31eKMpPOHHOU MUKPOCKONUU BPOBEOEHO UCCe008AHIE CIMPYKMYPbl YACUY
COz-acganvmenos, gvloenenuvix uz obpasya 2yopoua 6 npoyecce GAS (gas anti-solvent) ¢ ucnonvzoanuem eenmana,
MOYOAa U ux cmecu (eenmona) 8 kavecmese pazoasumeneil. Iloxkaszano, umo CO2-acghanomennvi, Hecmomps Ha
MEHBUWYIO APOMAMUYHOCTD U HOTIAPHOCMb NO cpaghenuto ¢ Cr-acharbmenamu, UMerm CXoHCyro ¢ HUMU
HepezyIapHyI0 CLOUCIYIO HYMPEHHION CIMPYKIMYPY, d maxoice O1u3Koe pacnpedeieHue Yucia apoMamuyeckux cioe
U paccmosnue mexcoy CioaMU 8 YNAKo8Kax 0opazyiouuxcs kpucmaiiumos. Tun ucnonssyemozo pazbasumens
2yOpoHa enusiem He moabKo Ha 8bIX00 U cocmas ocaxcoaemvix 8 ux npucymcemeuu COz-acghanromenos, Ho u Ha
cmenens Ynopsa0O4eHHOCIU U pa3Mepbl CNI0e8 NOIUYUKIULECKUX APOMATNUYECKUX (PpacMeHmOo8 MOLeK),
dopmupyrowux ux cmpykmypy. B amotl cea3u monyon 8 kauecmae pazbasumens obecneyusaem noiyderue COz-
acganbmenos, Komopule no c80etl MOAEKYIAPHOU CIMPYKMype U CMPYKMYPHbIM NAPAMEMPam conoCmagumbl ¢
yacmuyamu Cr-acanvmenos.

KimoueBble cioBa: achaabTeHBI, TYPOH, CBEPXKPUTHUECKUHN TUOKCUJT yTIACPOa,

aHTH-PACTBOPUTEIN, IPOCBEUNBAIOIIAS SJIEKTPOHHASI MUKPOCKOITHSI.

R. N. Magomedov, A. V. Pripakhaylo, D. I. Panyukova, L. S. Foteeva, T. A. Maryutina.

Vernadsky Institute of Geochemistry and Analytical Chemistry, Russian Academy of Sciences

Structural Features of CO:-Asphaltene Particles Precipitated

from Vacuum Residue Using Various Organic Diluents

The method of transmission electron microscopy (TEM) was used to study the structure of particles of
CO:z-asphaltenes precipitated from a vacuum residue sample in the gas anti-solvent (GAS) process using heptane,
toluene and their mixture (heptol) as diluents. It has been shown that CO:z-asphaltenes, despite less aromaticity and
polarity compared to Cr-asphaltenes, have a similar irregular layered internal structure, as well as a close
distribution of the stacking number and the interlayer spacing. The type of the diluent used affects not only the yield
and composition of the precipitated COz-asphaltenes, but also the degree of order and the size of layers of aromatic
cores in the molecules forming their structure. In this regard, toluene as a diluent provides the formation

of COz-asphaltenes, which in their molecular structure and structural parameters are comparable to Cr-asphaltenes
particles.

Key words: asphaltenes, vacuum residue, carbon dioxide anti-solvent, transmission electron microscopy (TEM).
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II'mapoBucOpeKHHTr Ma3yTa HA HHEPTHOM HacaaKe TYEUCTOI CTPYKTYPbI

Hccredosan npoyecc cudposucopexunea npsamoeoHH020 MA3YMA 8 peaKkmope ¢ 80CX00AuUM HOMOKOM CbIpbsl 8
NPUCYMCMBUU UHEPMHOU HACAOKU-MYPOYIUIAMOPA C AHeUCMOU CIPYKMYPOU, c60000HbII 00beM KOMOPOUL
cocmasnsem 65%. Ilpu ymepennvix ons maxoeo npoyecca ycaiosusix (memnepamypa — 450°C, oasnenue 5 Mlla)
ovLia docmueHyma Konsepcus coipvs 55, 1%. Koneepcus Henemyueeo ocmamka, gvikunaoue2o gviute 540°C
cocmasuna 90%, enyouna oememaniuzayuu — 96%, Kousepcus cmon u acgaromernog docmuena 76%.

OcnosHotl noxyyaemvlil 8 npoyecce 2UOPOBUCOPEKUHea NPOOYKM — KEPOCUHO-2A301L1e8as Ppakyus, 8bix00 KOMopoll
cocmaeun 43,6%. Jucmunnsimuole npooyKmol UCCIE008AHHO20 NPOYecca UOpoBUCOPeKUHed NO KAYeCma)y CX0HCU

€ QUCTNUNLIAMAMU NPOYeCca 3aMe0IeHHO20 KOKCOBANUS, 3a UCKTIOYeHUeM 601ee HUZKO20 COOEPIICaHUs cepbl U
noaHo20 omcymemaeus kpemuust. Hexonsepmuposanuviti ocmamox eudposucopexunea, noay4eHHbll nocie YOaieHus.
CBEMIbIX OUCTHUTLIAMOS8 NPU AMMOCHEPHOM 0ABIEHUU, UMEem HUSKYIO GA3KOCHb, HUSKYI0 MEMNEPAmypy 3aCmbl8anus
U MOHCEem UCHOTIb308AMBCA 8 KAYECTNBE ChIPbs NPOYECCa cUOPOOYUCKU, HANPABIEHHO20 HA NOYYEHUe
MALOCEPHUCIO20 CYO0B020 MONIUBA

KiioueBble cj1oBa: TUIPOBUCOPEKUHT, TshKeNast HE(Th, TSHKENIOE ChIPhe, TSHKENBIH OCTAaTOK,

MazyT, Cy/I0BO€ TOIIMBO, MHEPTHBIN MaTepHal.

R. E. Boldushevskii'?, R. F. luzmukhametova®, S. A. Antonov'2, A. I. Matveeva®, P. P. Minaev'?, A. V. lusovskii'?,

A. I Guseva®? P. A. Nikulshin'”.

!Gubkin Russian State University of Oil and Gas,

2All-Russia Research Institute of Oil Refning

Hydrovisbreaking of Atmospheric Residue under Cellular-Structured Inert

The non-catalytic hydrovisbreaking of straight-run atmospheric residue in an upflow reactor filled with
cellular-structured inert with free reactor volume about 65% was investigated. Feed conversion up to 55.1 % was
observed at moderate for such type of process reaction condition: temperature of 450°C and hydrogen pressure of 5
MPa. Conversion of non-volatile hydrocarbons, boiling higher than 540°C, was up to 90 %, demetallization rate was
up to 96 % with asphaltenes and resins conversion was up to 76%. The preliminary product of atmospheric residue
conversion is gasoil. Distillate hydrovisbreaking products are similar to coker products, except lower sulfur content
and silicon absence. Unconverted residue is low viscous, has a low pour point, and ready for direct hydrotreating for
marine fuel production.

Key words: hydrovisbreaking, heavy crude, atmospheric heavy residue, atmospheric residue, marine fuel, inert

materia.
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IIporHo3upoBaHue BHIX00B HU3IIUX 0/1e(pMHOB NPH MHUPOJIU3E YIIIEBOIOPOIHOIO ChIPb

Ha ocnose nposedennvix ucciedosanuil u aumepamypHuix OGHHBIX 1O HPOYECCy NUPOIU3A
PA3IUYHO20 Y2NeB8000POOHO20 CbIPbs pa3pAbOMAH MemMOO NPOSHOZUPOBAHUSL 8bIX00A HENPEOeIbHbIX

Y211e6000p0008 NPU NUPOIU3E UHOUBUOYALLHBIX Ye1e8000P0008 ANIKAHOB020 PAOd, A MAK’Ce



CMEULAHHO20 Y21e8000P0OH020 Chipbs. [Ipednazaemvlii Memoo A6IAeMCs YHUBEPCANbHBIM 011 1100020 MUNA CbIPbs
U n0360.15€M NPed8aAPUMeNIbHO OYEHUNMb MAKCUMATLHO 803MOICHBLIL 8bIXOO0 YeNeblX NPOOYKNO8 NUPOIU3A

KAK nepeo Hauaiom 5KCnepumMeHmanbHulX UCCIe008aHUll, MAK U 8 X00e NPOMbIULIEHHOT

SKCNIyamayuu yCmaHo8oK NUPOIU3A.

KioueBblie cj10Ba: TUPOIH3, OJICPUHBL, ITUJICH, IPOIIJICH, TIPOTHO3UPOBAaHHE BBIXO/IA,

CBhIPBC IIpOoLECCa, paBHOBCCHBIC BBIXOAbI.

R. G. Khasanov, F. R. Mutazin.

Ufa State Petroleum Technical University, Branch of the University in the city of Salavat

Prediction of Yields of the Lower Olefins during Pyrolysis

of Hydrocarbon Raw Materials

A method for predicting the yield of unsaturated hydrocarbons during pyrolysis of individual alkane hydrocarbons
and mixed hydrocarbons based on the conducted research and on literature data was developed. The proposed
method is universal for any type of raw material and allows us to pre-evaluate the maximum possible yield of the
target pyrolysis products both before starting experimental researches and during industrial operation of pyrolysis
plants.

Key words: pyrolysis, olefins, ethylene, propylene, yield prediction, process raw materials, equilibrium yields.

B. B. Ocmpuxoé’, /I. H. Aponuueé’, B. H. Opoounckuir’, B. H. Banaéanos’

"Beepoccniicknii HayqHO-MCCIEN0BATENBCKUI HHCTUTYT UCTIOIB30BAHNS TEXHUKH

1 He()TEPOOYKTOB B CENILCKOM X03s1iicTBe, I'. TamMO0B,

’BOpOHENKCKHH rOCY 1apCTBEHHBIN arpapHblii yHUBEPCHTET UMeHH uMmIieparopa [lerpa I,

SPoccuiickuii Tocy1apcTBEHHbIN arpapHblil yHuBepeuteT — MCXA nmenn K. A. TumupsizeBa

viitinlab8@bk.ru

YaajaeHue NpoayKTOB cTapeHHsl U3 paGoTalIIMX MOTOPHBIX MaceJi 0e3 UX CJIHBa

U3 KapTepoB IBUTraTeeil MalluH

Yemanoenenvr sakonomeprocmu usmenenus co0epiHCans 3a2pAHEHUN U WEe0YHO020 YUCIA MOTMOPHO20 MACLA

6 npoyecce e2o ouucmxu. Onpeoeneno, ymo enecernue 8 pabomaiowee 8 oguzamesne MOMOPHOE MACO CMeCU
2uopokcuda ammonusa ¢ kapoamuoom 1% cnocobcmeyem yKpynHeHUI0 MeIKOOUCTEPSUPOBAHHBIX YACMUY
saepasnenui. Ilocnedyiowee yenmpugyauposanue 6CMpoOeHHbIMU 6 CUCTEMY CMA3KU CPEOCMEAMU OYUCTIKU
n0360J5em YOanums U3 Macia npaKmudecku 6ce 3a2psAsHeHus. Ycmanosenena 3a8ucumocms CO0epIHCAnUs
HEepacmeopuMo20 0CaoKa U Wel0uHo20 YUCIa Om nPoOOINCUMENbHOCIU pabombl 6 0gueamesie MOMOPHO20 MAcd ¢
66edenHbiM peazenmom. OnpeodeneHo, Ymo nepuooutecKas OUUCmKa MOMOPHO20 MACIA NPEONONCEHHBIM CNOCOOOM
N0360Ji51em NPOOIUMb CPOK €20 CAYHCObI 00 3AMEHbL U NOBLICUMb IKCHIYAMAYUOHHbBLE XAPAKMEPUCTMUKY 08ULAME]ISL
G6HYMPEHHE20 C2OPAHUSL.

KimoueBble ciioBa: MOTOPHOEC MacJ10, 3arpsI3HCHUsA, KOAryJdHT, pearcHT, OUMCTKa, ABUTaTCJIb.

V. V. Ostrikov', D. N. AfonicheV?, V. I. Orobinskii’, V. I. Balabanov’.

! All-Russian Scientific Research Institute for the Use of Machinery and Petroleum Products in Agriculture, Tambov



% Voronezh State Agrarian University named after Emperor Peter I,

3 Russian State Agrarian University -Moscow Agricultural Academy named after K.A. Timiryazev

Results of Research on Removal of Aging Products from Operating Motor Oils

without Their Drain from Car Engine Carters

The dependences of changes in the content of contaminants and the alkaline number of motor oil in the process of
refining it are established. It was determined that the introduction of a mixture of ammonium hydroxide with urea 1%
into a working engine oil promotes the enlargement of finely dispersed particles of contaminants. Subsequent
centrifugation with cleaning agents built into the lubrication system allows you to remove almost all contaminants
from the oil. The dependences of changes in the content of insoluble precipitate and alkaline number on the time of its
operation in the engine under the action of a reagent are established. It is determined that periodic cleaning of engine
o0il by the proposed method allows to extend its service life until replacement and to increase the operational
characteristics of the internal combustion engine.

Key words: engine oil, pollution, coagulant, reagent, cleaning, engine.

I1. B. Kyzamos, b. C. ZKupnos

Ounman Y PUMCKOTo rocyIapcTBEHHOT0 He(PTIHOTO TEXHHIECKOTO YHHBepcuTeTa B r. Canasar

kugpv@mail.ru

MdopMOBaHHBIH YIJIepPOAHBbINA a1COPOEHT

HA OCHOBE AKTHBHPOBAHHOTO THIPOKCUIOM KaIHsl HeQTIHOT0 KOKCA

IIpeonosicena memoouka nonyuenus hoOpmMoBaHHO20 YyeiepoOH020 a0COPOeHMA HA OCHOBE AKMUBUPOBAHHO2O
SUOPOKCUOOM KATUSL CHIPO2O HEPMAHO20 KOKCA U HEeQMAHO20 NeKA 8 Kauecmee Cea3Vioue20 Mamepuaid.

Ha ocnoge npucomogiennou 6 paziuunvix cOOMHOWEHUAX cMect ObLIU COPMOBANbI 2PAHYIbL U KAPOOHU308AHYL NPU
memnepamype okono 800 °C. Ycmanogneno, umo 2omogbwlii npodykm npu Koauvecmee 0obasiennozo nexka 30%
coxpausiem geauyuny dexmusHoll yoenvHol nogepxHocmu Ha yposre 60—65% om nosepxrocmu
UCHONb3YEeMO20 HANOIHUMENs (AaKMusupoganno2o kokca). C yuemom npoyHoCmu Spanyi Ha paz0asnugaHue
PEKOMEHOYemcs KOIU4ecmao casyrouezo npunumams om 20 0o 30%, yoenvHas nogepxHocme panyi

npu amom cocmasum 600—1100 m?/e.

KioueBble cjI0Ba: aKTUBHBINA YTOJb, aKTI/IBI/IpOBaHHblf/’I YIoJjib, MCJIOYHAasA aKTUBalusd, THAPOKCHU] KaJIns.

P. V. Kugatova, B. S. Zhirnov .

Ufa State Petroleum Technical University, Branch of the University in the city of Salavat

The Pelletized Carbon Adsorbent from KOH-Activated Petroleum Coke

A method for producing a pelletized carbon adsorbent based on crude petroleum coke activated by potassium
hydroxide and petroleum pitch as a binder is proposed. On the basis of the mixture prepared in various ratios,
granules were formed and carbonized at a temperature of about 800°C. It was found that the finished product with an
added pitch of 30% retains the effective BET specific surface area at the level of 60-65% of the surface of the used
filler (activated coke). Taking into account the crushing strength of granules, it is recommended that the amount of
binder be taken from 20 to 30%, the specific surface of granules will be 600—1100 m*/g.

Key words: activated carbon, alkalina activation, potassium hydroxide.



@. B. Ocybos, 3. @. Maucypoe

AzepOaiikaHCKUi TOCY TapCTBEHHBIH YHUBEPCUTET HEPTH U MTPOMBITIUICHHOCTH

yusfax@mail.ru

OnTuMu3anus Mpoiecca BbIIeJIeHH THOKCHIA YIJIePoaa U3 IHLIMOBBIX ra30B

H3yuenvl kunemuueckue 3aKOHOMEPHOCU Npoyecca 8bl0eNeHUsi OUOKCUOA Yenepood U3 ObIMOBLIX 2a308.
Paspabomana mamemamuueckas moodenv 015 pe2yiuposanus memnepamypsbl HeCmayuoHaApHvIX MypOYIeHMHbIX
meueHutl 8 npoyecce abcopbyuu npu 20Mo2eHHoM copeHuu. OnpedeseHo makxoice IUAHUE PA3IULHBIX
2UOPOOUHAMUHECKUX U PUSUKO-XUMUHLECKUX PAKMOPO8 HA NPOYecc 8bl0eeHUst OUOKCUOA Yenepood U3 ObIMOBbIX 2308
npu UCnonb306anuu 8 kawecmese abcopoenma J{2A. Ha ocnose pazpabomannou mamemamuieckol Mooenu npogedeHa
ONMUMU3AYUSL NPOYECCa 8blOeNeHUs OUOKCUOA Yeliepodd U3 ObIMOBLIX 2a308. B pe3ynibmame Hall0eH OnMUMAanibHbll
MEXHOI0SUUECKULL percum npogedenus: npoyecca. Mamemamuyeckas Mooensb N03605em ONMUMUIUPOBANb NPOYECC
abcopbyuu u ymeHbUUMs KOHYEHmMpayuro OUoKcuoa yenepood 8 0bimossix easax ¢ 1,2— 2,6 0o 0,011-0,014%.

KiroueBble cj10Ba: I6IMOBEIC ra3bl, JUOKCHU[ yIJICpOoaa, a600p6u1/1${, MOACIb, OITUMH3AaIIH.
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Optimization of Carbon Dioxide Emission from Flue Gases

The kinetic dependence of the absorption process of carbon dioxide emission from flue gases were studied. A
mathematical model has been developed to control the temperature of unsteady turbulent flows, in the presence of
homogeneous combustion and the absorption process, the emission of carbon dioxide from flue gases. The influence of
various hydrodynamic and physico-chemical factors on the emission process of carbon dioxide from flue gases with
diethanolamine, was also determined. Based on the developed mathematical model, the process of carbon dioxide
evolution from flue gases was optimized. As a result, the optimal technological regime of the process was found. After
the development of a complete mathematical model and the optimization process of the emission of carbon dioxide from
flue gases on its basis, the concentration of CO:z from 1.2-2.6% decreases in the range of 0.011-0.014%.

Key words: flue gases, carbon dioxide, absorption, model, optimization.
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HccnenoBanne 3K010ru4ecKoii 6€30nacHOCTH AHTUKOPPO3HMOHHBIX ATEHTOB € Pa3JIUYHOM

AJuHOM ruapo¢o0HOro paaukaia

B oannoii pabome sxcnepumenmanbHbIMu MEmMoOamu ROSPYIHCEHUS U TUHEUHO020 PACUUPEHUsL UCCIe008aHbl
AHMUKOPPO3UOHHDIE CEOUCMBA ANKUNOUAMUHOS. Pe3ynbmamul sxchepumenmos nokasanu, Ymo arkuiOuamMunbl
0badarom 6vICOKUMU AHMUKOPPOIUOHHBIMU CEOUCMBAMU, OOHAKO NPU YEEIUYCHUU KOIUYECTN8d AMOMO8 y2nepood

PACMBOPUMOCHb ATKULOUAMUHO8 nadaem u d¢exm uneubuposanus svipasicen ciabee. Pezynomamul usmepenuii



NOKA34NU, YMO NOKA3amenb OUopasiaeaemocmu aiKulOUAMUHO8 8 Kauecmee aHmMUKOPPOIUOHHBIX 000A8OK

K OYpO8bIM pAcmeopam nOCMeneHHo Y8eaudu8aemcs npu y8eaudeHuu Yucid amomos yenepood, 8 mo 6pems Kaxk
PACMEOPUMOCHb U OUOMOKCUYHOCIb YMeRblualomces. Takum obpazom, uem bonvuie OIUHA yene8000poOHOU YenoyKu
anughamuuecko2o paoukania OUaMuHa, mem Jydule IK0J102u4ecKue XapaKxmepucmuky aHMuUKOPPO3UOHHO20 A2eHmd.
Pesynemamul uccnedosanus mozym ovime nonesusl 0iis paspabomxKu u Cunme3a Ho8blx AHMUKOPPOIUOHHBIX A2eHMO8
HA OCHOBe OP2aHUYeCKUX AMUHOS.

KioueBble cj10Ba: alKWIIHAMUH, JJTUHA YTIIEBOIOPOJHOM ETOYKH, aHTUKOPPO3UOHHBIH,
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Study on Environmental Protection Performance of Anti-collapse Agents

with Different Hydrophobic Chain Lengths

Organic amines are commonly used as anti-collapse agents because of their good anti-collapse properties, in this
paper, alkali diamines have been selected as research objects to evaluated the anti-collapse abilities by immersion
experiments and linear expansion experiments. The experimental results showed that the alkyl diamines have good
anti-collapse abilities. However, with the increase of the number of carbon atoms, the solubility of alkyd diamines
decreased, and the inhibition effects became worse. At the same time, The values of COD, BOD, and biotoxic EC50
were detected by the potassium dichromate method, dilution and inoculation method, and luminescent bacteria method.
The results showed that the biodegradability of the alkyl diamine anti-collapse agents increased gently as the number
of carbon atoms increased, while the solubility and biotoxicity were decreased. Therefore, the longer the alkyl diamine
carbon chain length is, the better environmental performance shows. Hence, this research provided a guideline for
synthesizing new organic amine anti-collapse agents.

Key words: alkyl diamine, carbon chain length, anti-collapse, biodegradability, biotoxicity.
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TexHOJOrHH NMOJTYYeHHS IKOJOTHYECKH 0e30MacHbIX Mace/I-IIacTHPUKATOPOB

Pa3JIMYHBIX THIIOB

Paccmompenvt mexnonozuu npouzeoocmea sxono02udecku be3onacuvix macen-niacmugukamopos muna TDAE,
TRAE, MES, NAP 0na pesunomexnHuueckoli U WUHHOU NPOMbIULIEHHOCHU, NPEOCMABIeHbL UX OCHOBHbLE (DUUKO-
Xumuyeckue ceolicmea u KOHKpemuvle npumepsl npumereruss. Onucano e1usiHue munos Macen-niacmupukamopos na
IKCNIYAMAYUOHHbBLE CBOUCMBA PE3UHOMEXHUUECKUX U30CNULL U UWUUH.

KiwueBble c10Ba: Maciuo-mIacTU(QUKATOP, IKCTPAKT CEIEKTUBHONM OYHCTKH,

MMOJIMMUKIINYECKHUE apOMATUYCCKUE YITIEBOAOPOIbI, COJIEBAT c1a00¥ OYNCTKH



S. A. Antonov, B. P. Tonkonogov, A. Yu. Kilyakova, V. A. Dorogochinskaya.

Gubkin Russian State University of Oil and Gas

Technologies for Producing Environmentally Friendly Plasticizer Oils of Various Types

The production technologies of environmentally friendly plasticizer oils such as TDAE, TRAE, MES, NAP

for the rubber and tire industries are considered. Their basic physicochemical properties and specific application
examples are presented. The influence of the types of plasticizer oils on the performance properties of rubber products
and tires is described.

Key words: process oil, solvent extract, polycyclic aromatic hydrocarbons, mild extract solvate.
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BiinsiHue TSKeJIbIX METAJVIOB HA IKOCHCTEMbI

Ilpobnema 3aepsasnenus okpysxicarowels cpeosl A61emcsi OOHOU U3 8ANCHEUUUX 8 0OIACMU IKOLO2UU.
Cmpemumenvras unoycmpuanuzayus, Omkpeimue u pazpadbomra HoGblx HehmAHbIX MECTOPOIHCOEHUTL, COBPEMEHHAS.
CeNbCKOXO03AUCMEEHHAS NPAKMUKA U Opy2ue 8UObl AHMPONOLEHHOU OesIMeNbHOCIU BHOCAN 6 OKPYIHCAIOUYIO CPeody
3HaAUUMeNbHOe KOIUYEeCmE0 MOKCUYHBIX MANCENbIX Memainos. Tadicenvie Memanivl A6IAI0MCA OOHUMU U3 OCHOBHBIX
eeujecms, KOMopbvle 3a2pA3HAIOM NOUBY, 800Y U 8030YX. 3azpsA3HeHUe MAICETLIMU MEeMAIaMU HeNnPepbl6HO pacmen u
8bI3bIBACH MAdCEN0E MOKCUUECKOe 8030eliCIaue Ha 6ce POpMblL HCUBLIX OP2AHUZMOS, USMEHSEM C8OUCMEA NOYEbL U
ee OU0NI02UYeCKYI0 aKMUGHOCHb. dpesmepHoe HakonieHue MAXCenblx Memaiios 6 paAcmumenbHbIX npoOyKmax
MOdICem cepbesHo CKA3ambubCsl Ha Kavecmee u 6e30nacHocmu nuuesvix npooykmos. [lompebnenue makux npooykmos
npedcmasnsiem cobol NOMeHYUAIbHbII PUCK 07151 2100ATbHOU NPOO0BOILCINGEHHOU 6€30NACHOCIU U 300P08020
obpasa dcuznu. B 0annoti cmamse paccmompeno enusHue majicenbix Memaulos Ha pacmeHusl

U ux pepmenmamusHsle U MemadoIuyecKue npoyeccol, KOMopoe 8 KOHeYHOM Umoze npugooum

K CHUdCEHUI0 00ueli npooyKmueHOCMU pacmeHu.

KiroueBble ¢J10Ba: TSOKEIBIC MCTaJlJIbl, 3arpsA3HCHUC, paCTCHUS, IIPOAYKTUBHOCTD, SKOJIOTHA.
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Impact of Heavy Metals on Ecosystems

The Problem of environmental pollution is one of the most important in the field of ecology. Rapid industrialization,
the discovery and development of new oil fields, modern agricultural practices, and other anthropogenic activities
contribute significant amounts of toxic heavy metals to the environment. Heavy metals are one of the main substances
that pollute the soil, water and air. Heavy metal pollution is constantly growing and causes severe toxic effects on all
forms of living organisms, changes the properties of the soil and its biological activity. Excessive accumulation of
heavy metals in plant products can seriously affect the quality and safety of food. Consumption of such products poses

a potential risk to global food security and healthy lifestyles. This article examines the influence of heavy metals on



plants and their enzymatic and metabolic processes, which ultimately leads to a decrease in the overall productivity of
plants.

Key words: heavy metals, pollution, plants, productivity, ecology.
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OcHoBHBbIe TP00JIeMBI razonepepadoTku B Poccun

Tazonepepabomxa — camocmoamenvhas, OUHAMUYHO PA3BUBAIOWASCS OMPACTb, PO KOMOPOU NOCMOSHHO pacmem
8 CBA3U C pa36edKoll U pa3spadbomKoll HOBbIX 2A308bIX U HEQMAHLIX MECMOPONCOEHUl, YerudeHuem 00bemos
000bI8AEMBIX Y2TIe6000P0008, HANPABISEMbIX HA nepepabomky. [is oanvHetiue2o pazeumus ompaciu HeooXo0umo
COBEPULEHCNBOBAHUE CYUIECMBYIOWUX MEXHOI02UTL U 0OOPYOOBAHUS, YMO HEBO3MOJICHO 63 aHANU3A U peuleHUs
cywecmsyrowux npobnem. B cmamve paccmompenvt ochosHble npobiemvl eazonepepabamupisaiowiens
npomvluiiennocmu Poccuu Ha cogpementom smane ee paszgumusi, NPeoodiCetbl Nymu UX peueHus..

Knwuessie cnosa: razonepepaboTka, IPUPOJHEIE T'a3bl, ra30Bas cepa, aMUHOBAsI OYMCTKA, TEITUH.
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Problems of Gas Processing in Russia

Gas processing is an independent, dynamically developing industry, the role of which is constantly growing in
connection with the exploration and development of new gas and oil fields, the volume of produced hydrocarbons for
processing is increasing. For further development of the industry it is necessary to improve existing technologies and
equipment, which is impossible without solving existing problems. In this regard, the article discusses the main
problems of the gas processing industry in Russia at the present stage of its development. The ways of their solutions
are proposed.

Key words: natural gas processing, natural gas, gas sulfur, amine purification, helium.
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