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3arpsi3HEHUE OKpY’KaIoOUIeW cpelapl - OJHAa M3 BaKHEHUIIMX NpOOJIEM COBPEMEHHOCTH.
Bonbmioil mpoueHT noTpediseMoil 4eNOBEKOM SHEPrUd B MHUpPE MPOU3BOAUTCA Pa3IUYHBIMU
SHEPreTUYECKUMH YCTaHOBKAMM, HCIIOJIb3YIOIMMH YIJIEBOJOPOJHOE TOIUIMBO. B coBpeMeHHOM
MHpE pacTylIee YHEPronoTpedieHne B OCHOBHOM 3a CYET YIJIEBOJAOPOIHOTO TOIUIMBA MPOBOLUPYET
rio0anbHOE MOTEIUICHUE U YXY/IIEHHE SKOJIOTHH. MeTooM OophObI ¢ ATUMHU YIpO3aMH SIBIISETCS
ykecroueHne MexayHapoAHBIX HOPM IO COJEpPX aHUI B BBIOpOCAaX HSHEPrOreHEPUPYIOLINX
YCTaHOBOK BPE/IHBIX BELIECTB (OKUCIIBI a30Ta, YIIIEpoa U Cepbl, MOIUIMKINYECKUE apOMaTHIECKHE
yriesopopoasl (ITAY), caxa u T.1.). s pa3BUTHS TEXHOJIOTUHU “UMCTOr0” TOPEHUsT HEOOXOIUMO
MOHATh MEXaHU3MbI (POPMHUPOBAHUS UX B IIPOLIECCE TOPEHUSI.

[lenbto maHHOW pabOTHI SIBISIETCS TEOPETUYECKOE HCCIEAOBAHHE PEaKIHi paguKaibHOro
3aMEIIEHUs, IPUBOASIIUX K POCTY MOJIEKYJIIPHOU Macchl anu(paTUYECKUX YIJIEBOAOPOIOB.

MonekynsipHbIe TapamMeTpbl PEareHToB, MPOIyKTOB, TOKAIBHBIX MUHUMYMOB U MIEPEXOIHBIX
COCTOSIHMH OBUIM ONTUMHU3UPOBAHBl HA YPOBHE TEOPHHM (PYHKIMOHANA IJIOTHOCTH C
TpéXmapamMeTpuueckuM  (QyHKIMOHAIOM  bekke U KOPPENSIUOHHBIM  (YHKIHMOHAIOM
Jln—Sura—Ilappa B3LYP u 6azucueim Habopom [lomma 6-311G(d,p). Ha aTom ke ypoBHE Teopuu
ObUTH pacCYUTaHbl TapMOHUYECKUE KoJiebaTeabHbIe YaCTOThI U YHEPTHH HYJEBbIX KoneOanuil. J{msa
MOATBEP>K/ICHUS IIPEIOIAraeMoi CBSI3HOCTH HalIEHHBIX HUHTEPMEINATOB YePE3 COOTBETCTBYIOIINE
MePEXO0/IHbIE KOMILIEKCHI TPOBOAMINCEH PACU€Thl, OCHOBAHHBIE HA TOHATUU BHYTPEHHEH KOOPIUHATHI
peakuuu (IRC). YTouHeHHE OTHOCUTENBHBIX 3JIEKTPOHHBIX 3HEPIM IPOU3BOAWIOCH METOJAMU
CBSI3aHHBIX KJIACTEPOB C OJAMHOYHBIMH, BOMHBIMH U TPOHHBIMH (B pamMKaxX TEOPUH BO3MYIICHMA)
Bo30OyxaeHussMu CCSD(T) u Teopun Bo3MyIieHuit BToporo mopsiaka Memiepa—Ilnecceta MP2.
OxoHuaTeabHas SIEKTPOHHAS YHEPTHsI BRIYHUCISIACH 10 KoMmo3uTHO# cxeme G3(MP2,CC) [1]:

E[G3(MP2,CC)] = E[CCSD(T)/6 —311G(d,p)] + E[MP2/G3Large] —
—E[MP2/6 —311G(d,p)] + ZPE[B3LYP/6 — 311G (d, p)].

KomnoszutHas cxema G3(MP2,CC) obecnieunBaeT xumuieckyto Tounocts 0,01-0,02 A mns
JUIMH cBsized, 1-2° mis BajeHTHbIX YMIOB U 3—6 kJDK/MONb A7 OTHOCHUTEIBHBIX JHEPIHi
YIJIEBOIOPO/IOB, UX PAAMKAJIOB, 3HEPTUil peakluu, BHICOT OapbepoB MO CPEIHUM aOCOIIOTHBIM
OTKJIOHEHHMSIM.

Jns  mpoBeaeHuss ab  initio  pacy€ToB  ANEKTPOHHOW CTPYKTYphl MCIOJB30BAIUCH
nporpamMMmubie naketsl GAUSSIAN 09 u MOLPRO 2015.

B pamkax Hacrosiiei paboTsl ObUTH MOCTPOEHBI TOBEPXHOCTH MOTEHIUATILHONW SHEPTUH TS
psina peakiui, B yacTHOCTH (pHcC. 1):

CH;+CH, » CHg + H
C,Hs + CH, » C3Hg + H
CsH, + H,0 — (1/2)-propanol + H.

[TosrydyeHHbIe TaHHBIE CBUIETEIBCTBYIOT O TOM, YTO JIaHHBIE PEAaKIIMH MOTYT MPOTEKaTh B
YCIIOBUSAX TOPEHHSI U MPUBOAMUTH K POCTY MOJIEKYJSIPHOM Macchl ann(aTHUecKuX yrieBOJOPOIOB,
4TO, B CBOIO O4epelb, MOXKET criocoOcTBOBaTh 00pa3zoBanuio [TAY u caxu.
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Pucynox 1 — Iosepxnocmu nomenyuaibHou sHepeuu 0Jis peakyuii 06pasosanus smawna, nponana u (1/2)-nponanonos.
Ipusedenvt omunocumenvhuie suepeuu na yposusax meopuu B3LYP/6-311G(d,p), CCSD(T)/6-311G(d,p)

u G3(MP2,CC).Onepeuu npusedenwt ¢ kKar/monv
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Environmental pollution is one of the most important problems of our time. In the modern
world, the growing energy consumption, mainly due to hydrocarbon fuels, provokes global warming
and environmental degradation. The method of combating these threats is the tightening of
International standards on the content of harmful substances in the emissions of power generating
installations (nitrogen, carbon and sulfur oxides, polycyclic aromatic hydrocarbons (PAH), soot, etc.).
To develop the technology of "clean” combustion, it is necessary to understand the mechanisms of
their formation in the combustion process. The purpose of this work is a theoretical study of radical
substitution reactions leading to an increase in the molecular weight of aliphatic hydrocarbons. The
molecular parameters of reactants, products, local minima, and transition states were optimized at the
level of density functional theory B3LYP/6-311G(d,p). The refined electronic energies were
calculated using the G3(MP2,CC) composite scheme. In this work, potential energy surfaces were
constructed for a number of reactions. The data obtained indicate that these reactions can proceed
under combustion conditions and lead to an increase in the molecular weight of aliphatic
hydrocarbons, which, in turn, can contribute to the formation of PAHs and soot.
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