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OnHUM U3 OCHOBHBIX HMCTOYHHMKOB SHEPIMU Ha CETOAHALIHHHA JEHb OCTAIOTCS pPEaKIuu
CrOpaHMsl PA3IUYHBIX YIJICBOJOPOIHBIX TOIUIMB. B pe3ynbrate HEONTHUMAIBHBIX YCIOBUH
00pa3yloTCsi MPOJYKTHl HEMOJIHOIO CropaHus TOIUIMBA, B YACTHOCTH MOJHIUKINYECKUE
apomaruueckue yrieBomoponsl (ITAY), koTopble BeayT K OOpa30BaHHMIO CaXW — CHIILHOTO
HKOJIOTUYECKOTO 3arpsi3HuTeNs. Jlius pemieHuss AaHHOW mpoOsieMbl HEOOXOAMMO TIOHUMATH
MexaHu3Mbl popmupoBanus u pocta [TIAY. Ha stane o0pazoBaHHs TPETHETO KOJIbIIA 3HAUUMYIO POJTh
UTpaeT mpejcTaBlieHHas peaknusi paaukanoB Oemswna (C7H7) m denmna (CeHs), Bemymas x
dryopeny (C13H10) — pocteiitemy TTAY, conepxarieMy MSTHWICHHOE KOJbIIO [1].

WccnenoBanue MaHHOW peakimuu BhIMOJHEHO ab initi0 mMeromamMu KBaHTOBOW XHMHH.
['eomeTpun peareHTOB, MHTEPMEIMATOB, MEPEXOJAHBIX COCTOSHUN M MPOAYKTOB PACCUMTHIBAIUCH
metogoM B3LYP/6-311G**, Ha 3TOM e ypOBHE TEOPHH TOJYYEHBI 3HAUCHHs KOJIeOAaTeIbHBIX
YacTOT M JHEPrMH HYJCBBIX KOJICOAHUH, a TAaKKe OIECHOYHBIC SHEPIHMH BXOJIIUX B PEAKIIUIO
MOJICKYJISIPHBIX ~CHUCTEM. YTOYHEHHE DJHEPIrud I  JOCTHIKEHUS XHMHUYECKOH TOYHOCTH
B 2 Kxan/mons npoBeaeno no cxeme G3(MP2, CC)//B3LYP.

66.3

Pucynox 1 - O0un u3z 803M0XHCHBIX MEXAHUIMOB pearyuu. IHepeuu npedCcmasieHul
6 Kxan/mone omuocumenvHo sHepeuu peazenmos

PaccmarpuBaetcsi coequHeHHE paJMKaIbHBIMHU LIEHTPAMHU, B Pe3yJIbTaTe€ Yero Mojaydaercs
WHTEepMeauaT W1, 3aMBIKaIOIIHICs B KOJIBIIO ¢ oOpazoBanreM W2. OTpbIB MOJIEKYJIIPHOTO BOJIOPO/IA
Cpa3y MPUBOAMT K 00pa3oBaHuIo GIypeHa ¢ JOBOIBHO HU3KUM Oaphepom B 7.7 Kkan/monb. [Tocne
MUTPAIMK BOAOPO/IA B IATHWICHHOM KOJibIie (W4) MOKHO IOJTyYUTh JABa H3oMepa (iryopeHa, 0HaKoO
B TAaKOM CITy4ae SHEPIHH MEePEX0/I0B MOITYHatOTCs MOYTH Ha MOPSAJOK BBIIIIE.
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Combustion reactions of various hydrocarbon fuels remains one of the main sources of energy
today. As a result of suboptimal conditions, incomplete fuel combustion products are formed
polycyclic aromatic hydrocarbons (PAHS) in particular, which lead to the formation of soot — a strong
environmental pollutant. To solve this problem, it is necessary to understand the mechanisms of
formation and growth of PAHSs. At the stage of formation of the third ring, the presented reaction of
benzyl (C7H7) and phenyl (CsHs) radicals plays a significant role, leading to fluorene (C13H10) — the
simplest PAH containing a five-membered ring [1].

The study of this reaction was carried out by ab initio methods of quantum chemistry. The
geometries of reagents, intermediates, transition states and products were calculated using the
B3LYP/6-311G** method, at the same level of theory, the values of vibrational frequencies and zero
vibration energies, as well as the estimated energies of the molecular systems entering the reaction,
were obtained. The refinement of the energies to achieve chemical accuracy of 2 Kcal/mol was carried
out according to the composite scheme G3(MP2, CC)//B3LYP.
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