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Hayionanvnuu ynisepcumem yuginbHo2o 3axucmy Yxpainu, Xapxis, Ykpaina

®OPMYBAHHSI BUBYXOHEBE3IEYHUX BJJACTUBOCTEW PEYUOBHUH

JocnimkeHo mMexaHBMU (QOpMyBaHHS BHOYXOBHX BJIACTUBOCTEH PEYOBHUH Ha
MiICTaBl NPOTHO3YBaHHS HAJIMOJIEKYISPHOI OyJOBHU Ta pPO3pPOOJIEHO BIANOBIIHUN
aHANITUYHUN TOKa3HMK. BrpoBamkeHo mMmoka3HUK BuOyxoHeOe3neuHocti K, Ha
MICTaBl TApaMETPy «JIETKICTh IUIABJICHHS» 3a CKBIBAJCHTHOIO JTOBKHHOIO NeCeks
HAIMEHIIOT HAJAMOJIEKYISIpHOI OyaoBU y BUINISAL KiacTepy. [IpoBeneHo mepeBipky
po0OTH MoeN Jisi HAMMPOCTIOi BUOYXOBOI pEUOBUHHU — HITPOMETAHY Ta CXOXKHUX
Ha HbOTo cnoyk. [Tokazano, 110 3a 3HaueHb nokazHuka K,<1— roprouipedaoBUHU HE
31atHl 10 JertoHanii, a 3a K,>1 nanuii moka3HUK € IpONOPIIHHUM A0 MIBUAKOCTI
JeToHaIlii BUOYXOBUX peuoBUH. BcTaHOBIEHO, 10 BHOYXOHEOE3MEUHI BIACTUBOCTI
rOPIOYMX pEYOBUH IEBHIUM YHHOM IOB’ s13aH1 3 0COOIMBOCTSMH iX HAIMOJICK YIS PHO T
OynoBu y TBepaoMy cTaHl. [IpogeMOoHCTpOBaHO OCHMISAIIMHICTS PI3HUX MapaMeTpiB
BHOYXOHEOE3MEKH, SIKI PO3IITHYTO Ha NPHUKIAAl TOMOJIOTIMHOTO PSAY alKaHIB.
[losicHeHo, O Taka OCUWJISILIMHICTH € HACHIIKOM SIBUIIA «ApHOCTI-HEMApPHOCTD
MOJIEKYJl y TOMOJIOTIMHOMY psily Ta CBIIUWUTH OpO mepexin y (pOHTI MOJIyMm’ s
ropro4oro abo MepBUHHUX MPOAYKTIB HOTO OKMCHEHHS Y TBEPAMM CTaH 3a paxyHOK
YTBOPEHHS OUIbIII MAacUBHUX KJIAcTepiB Ta HAIBHOCTI 30UIBIICHUX THUCKIB.
3anpornoHOBaHO PO3NIAAATH TOIMPEHHS JediarpamiiHoro Ta JIETOHAIITHOTO
TOPIHHS K PI3HI MEXaHBMHU Kiactepuzauil y ¢GpoHTI nmoiaym’s. Posrmisaaerscs
MOJIE€Tb, IO JJIS TOPIOUYHMX PEYOBHUH 32 PAXyHOK THUCKIB Y (DpOHTI MOJIYyM’SI MOXKE
BiIOyBaTUCh KOHEHCAIlll a00 TEPEKHMCHA KJIacTepH3allisl CXOKHM IIIIXOM JI0 iX
KJacTepu3ailii 3a ()a30BOro Mmepexony y TBEPJMM CTaH 3a TEMIIEpaTypH IUIABJICHHS,
o nependadyae YyTBOPEHHS HAaAMOJIEKYSIPHUX MOJIMEPOINOMIOHUX CTPYKTYp, SKUM
JIeTIIe CKOHJIEHCYBATUCS 3a 30UIBLICHOT0 TUCKY Y (PpOHTI noiaym’s. JloBeneHo, 1o
BIAMIHHICTh MPOIIECY ASTOHAIIl TOPIOYNUX CYMIIIEH Bi AETOHAII BUOYXOBHUX CIIOIYK
noJyiArae y HeoOXimHOCTI ()a30BOTO MEpPeXoAy y KOHJEHCOBAHWMM CTaH Yy BUIVISII
KJIacTepIB PEUOBUHM a00 1i NEPEKUCIB.

KarwouoBi ciaoBa: camocnanaxyBaHHs, JIETKICTh IUIABJICHHS, TOKa3HHUK
BHOYXOHE0E3TeKH, KIacTep, CKBIBAJICHTHA JOBKWHA, IBUJIKICTH IETOHAITI

1. Betyn

BuOyx0Bi mporiecu 3aCTOCOBYIOTh 3 KOPHCTIO y 0araTbOX raay3sx IpOMHCIOBOCTI
Ta TEXHIKM, aJe BOHM MOXYTh OyTHM ¥ HeOakaHMMM HACIIKaMHU HEO0OEpEeKHOTO
MOBOJI>KCHHS 3 BATIOBITHIUMHE pedyoBUHAMH. TOMY IPOTHO3YBaHHS Ta MOTIEP €/ >)KEHHS
TaKUX MPOIECIB € BAXKJIMBOIO 1 aKTyalbHOIO CIIpaBoio. BubyxoBe neperBopeHHs



HEOOXITHICT (pa30BOTO MEPEXONy Y KOHACHCOBAHUN CTaH Yy BUIVISI KIacTEpiB
PEYOBHHM a00 i1 MEPEKICHUX MPOMDKHUX YTBOPEHB 3a 30UTIIEHOTO TUCKY Y (hPOHTI
noiym’si. JlaHi BHUCHOBKM OTpPUMaHO Ha MACTaBl aHaI3y 3MIHM TOKa3HHKIB
MOKEKHOT HEO0E3MEeKHM Yy TOMOJIOTIMHOMY pAAYy alKaHIB: OCUWISIIMHICTb, IO
BJIACTUBO TBEPJMM PCEUYOBHMHAM BHACIIAOK SBHINA «IAPHOCTI-HEMAPHOCT 3a
YTBOPEHHS KJAacTepiB, 3MiHA IHMPHHU 00JacTe BUOYXOHEOE3NMEUHUX CYMIIICH Y
MOBITP1 Ta KUCHI, @ TakoX yMOB jeroHaui. Tak, gianazon KMIIII nns merany y
KHCHI BITHOCHO TOBITPS PO3LIMPIOEThCS y 5,6 pa3iB mpotu 7,2 Ajd IpoOIaHy,
3BYKEHHS JAceTOoHamiiHUX MexX BimHocHO KMIII gns merany BimOyBaeTbes 3
koedimieaTom 0,5, a misa npomany — 0,82. To6To, 3a cTaHAAPTHOTO aTMOCHEPHOTO
TUCKY TMPOTaH Mae€ OUTbIIy CXWJIBHICTH JIO JETOHAIli, IO MOSICHIOEMO BaXKYHMH
YMOBaMH MEPEXOJy METaHy YPIIKHIl KOHJIEHCOBaHWM CTaH, TOOTO HagMOJEKYISPHI
Oy0BH 3aMINAIOTHECS JUMEPHUMH. 3a OUTHIIOTO aTMOC(EepHOT0 THCKY IPOIIaH Mae
BKE MEHIIY CXWIBHICTh A0 JIETOHAIl, IO TMOSICHIOEMO MOMKJIMBICTIO TIEPEXOAY Y
TBEpIMii KOHJIEHCOBAHUI CTaH, ¢ METaHy BJIACTHBA Oyl0Ba TeKcaMmepy.
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SUBSTANCESEXPLOSIVE PROPERTIESFORMATION

Formation mechanisms of substances explosive properties based on the
supramolecular structure prediction were studied and the appropriate analytical index
was developed. The explosiveness index K, was introduced based on the "melting
ease" parameter, taking into account the equivalent length nceq of the smallest
supramolecular structure in the cluster form. The model performance was tested for
the simplest explosive — nitromethane and similar compounds. It is shown that for
values of the index K, <1, combustible substances are not capable of the detonation,
and for K, >1, this index is proportional to the explosives detonation velocity.



According to the presence of the explosive properties oscillation, using the example
of alkanes homologous series, a connection was established with supramolecular
structure features of the substance in the solid state. It is explained that such
oscillation is the phenomenon consequence of molecules "evenity-oddity" in a
homologous series and indicates the transition in the flame front of a substance to a
solid state. It is proposed to consider the spread of the deflagration and detonation
combustion as different mechanisms of clustering in the flame front. A model is
considered that for combustible substances due to the pressures in the flame front, the
condensation or peroxide clustering can occur in a similar way to their clustering
during the phase transition to the solid state at the melting temperature, which
involves the formation of supramolecular polymer-like structures that are easier to
condense under increased pressure in flame front. It has been proven that the
difference between the detonation process of combustible mixtures and the detonation
of explosive compounds is the need for a phase transition to a condensed state in the
substance clusters form or its peroxides.

Keywords: self-ignition, melting ease, explosion hazard index, -cluster,
equivalent length, detonation velocity
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