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[TpenoTBpaiienre 06pa3oBaHus MOJIULIUKIMYECKHX apoMaTHUeCKuX yrieBoopoaos (ITAY)
U CaXU B KaMepax CrOpaHMsl SIBJSETCS OTKPBITHIM U aKTyaJbHbIM MCCIIEI0BAaHUEM, [TIOCKOJIBKY OHU
IPEJCTABIAIOT cO00 OCHOBHBIE 3arpsI3HUTENH, BPEJHbIE JUISl 3/I0POBbs YEJIOBEKA U OKpY Karollen
cpeabl. Jlnsg mocTukeHUs 3TOM IeM HEOOXOJMMO JAeTalbHOE MOHMMaHue mpoueccoB [TAY wu
ca)keo0pa30BaHUs, OT WIEMEHTAPHBIX XUMHUUECKUX PeaKluil, THUIUUPYIOIUX U CIIOCOOCTBYIOLIMX
pocty IIAY Ha MOJIEKYyISIPHOM YPOBHE, IO MOCIEAOBATEIBHOIO 3apOKACHUS YacCTHUIl CaXH, UX
MIOBEPXHOCTHOI'O0 POCTa U KOAryJsiMU yacTUll. Teopus CKOpPOCTH ra3oha3HOM peakluu sBIsEeTCS
[EHHBIM WHCTPYMEHTOM JIJIsl PACKPBITHS MOJIEKYJSIPHBIX MEXaHW3MOB B Hadajle 3THUX IMPOIECCOB U
U pa3pabOTKU IMOAPOOHBIX, TOYHBIX M MPOTHO3UPYIOLIMX KHHETHYECKUX MOJEeH, KOTopble
MOMOT'YT pa3paborark Oosee YucThie u Ooliee 3PpPEeKTUBHBIC KaMEPhI I CTOPAHMS TOTUIMBA. JTU
MOJIeJIN TaK)Ke HallyT NpUMEHEeHue NpH u3ydeHuu pocta [TAY u caxu B 1pyrux cpenax, Hapumep,
B acTpoxumuu [1].

Mornekymnspable MexaHu3Mmbl pocta IIAY MOXHO pa3genuTb Ha OTAEIbHBIC JTallbl:
o0Opa3oBaHKe MEPBOTO APOMATHIECKOT0 KOJIbIa (0eH30I1a WK (EHIIBHOTO pajiiKaia), 00pa3oBaHue
MesbYalmnx AByXKobLeBbIX IIAY (HadTanuHa M MHIEHA) U UX AajbHEelIIee pacliupeHue 10 6omee
kpynHbix Monekyn IIAY. IlpeBpamienue nepBoro kojblia B JByXkojbleBbsle [IAY mocpenctBom
XMMUYECKUX PEaKIHi C allMKINYECKMMHU YIJIEBOJOPOIHBIMU MOJIEKYJIAMU WM pajuKalaMH UMEeT
pelaroliee 3Ha4eHue JUIsl IOHUMaHUs OOIIEero Mpolecca pocTa, MOCKOJIbKY pacliupeHre Ha OJIHO
JOMOJTHUTEIbHOE LIECTU- WIM HATHUWIEHHOE KOJBI0 MOXET MOBTOPATHCS O OECKOHEYHOCTH C
oOpazoBannem Oonee kpynHbix [IAY. IlosTomy naHHOE WHCClIeOBaHHWE TOCBSIIECHO €Il
HEU3YUeHHOH XHMUYECKOi peakiuu (eHumTHHIIbHOTO pagukana (CgHs, X?A;) ¢ stumenom
(C2Ha, X Axg), Bemymieit k hopmuposaruio HadTamuna (CioHs, X Ay).

Ha puc.1 nzobpakena nuarpamma noBepxXHOCTH noTeHuuanbHoi sneprun (I1113) ¢ kananamu
OCHOBHBIX ITPOYKTOB. C SHTAILIIUHHON TOYKHU 3pE€HUSI HauOO0JIe€ BHITOJHBIM SIBJISIETCSI KaHAJ OTPbIBA
BOJIOpO/a, Beayiuit k Hadranuny (pl) win 1-metusnen-/ H-unaeny (p2), Toraa Kak ¢ TOUYKA 3pEHUS
SHTPONMHUUHOTO (haKTOpa TOMUHHPHPYIOIIMM OyneT oTpbiB H OT HauanmpbHOro mMHTepMmenuara il,
Benyumii K 1-penunn-1-0ytun-3-eny (P3) ¢ OJHUM IIECTHUICHHBIM IHKIOM B CBOCH CTPYKTYpE.
B 3aBucumocTH OT pacmpeneneHus TeMmIepaTyp M JaBiI€HMH HpH pacyeTe KOHCTAHT CKOPOCTH
peakiMu MOXKHO OyAeT MOJIY4YMTh JETalbHO B IMPOLEHTHOM COOTHOLIEHHWH BBIXOJbI OCHOBHBIX
MPOJYKTOB.
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L

Pucynok 1 — Juaepamma I3 peaxyuu CgHs+CoHs—CioHg+H: snepeuu ¢ kxan/mono
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OTMedy, 94TO Peakiusi KOHTPOIUPYETCS MPOTHBOCTOSIHUEM JIBYX KIIFOUEBBIX TPYII OJIU3KUX
10 3HAYCHHIO TEepexXOMHbIX cocTosHuid. K mepBoit rpymme ortHocstes 12-14 (-21.9 kkan/moib)
c i1-i2/i1-i3 (-21.1/-23.4 kxkam/moip): mporiecc (HOPMUPOBAHHS BTOPOro Kouiblia (MSATH- WK
[ICCTUYWICHHOTO) Ha MEPBOM HICCTUWICHHOM WM OTCYTCTBHE BTOPOro Koibiia. Ko BTOpoit rpymre
otHocstcs 17-18/i8-19 ¢ i17-p2/i8-p2: obpazoBanue HadTanuHa (MIECCTUWICHHOCHIIECTHUIEHHOE) HITH
1-mertunen-/H-unyena (IECTUWICHHOEHIATUUICHHOE) KaK OCHOBHBIX MTPOIYKTOB.

PaGota BbIMOSHEHA TPU TOAJACPKKE MUHHCTEPCTBA HAYKH W BBICIIETO OOpa30BaHHUsI
Poccwuiickoit denepanuu B pamkax rpanta Ne 075-15-2021-597 «IIpoucxoxaeHUE U DBOJIOLHUS
OpraHMYecKUX MOJIEKYJI B Hariei ["amakTukey.
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Obviation the inception of polycyclic aromatic hydrocarbons (PAH) and soot in combustion
chambers is an imperative research purpose since they represent main pollutants that are detrimental
to human health and the environment. Molecular mechanisms for PAH growth may conventionally
be split into several stages. The first one is about the first aromatic ring formation (benzene or phenyl
radical). The second step is connected to the smallest two-ring PAHs formation (naphthalene and
indene). The last stage is two-ring PAH following expansion to larger PAH compounds. The
transformation of the first ring into two-ring PAHs through chemical reactions with acyclic
hydrocarbon species or radicals is key for comprehending and accounting for the whole growth
process because the expansion by one additional six- or five-membered ring may be repeated until
infinity to yield larger PAH.
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