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Hayionanvnuu ynisepcumem yuginbHo2o 3axucmy Ykpainu, Xapkis, Yxpaina

CHIBBIJJTHOIIEHHA BJACTUBOCTEN Y TOMOJIOTTYHHUX PSIJTAX
BYIVIEBO/HIB

JlocimKeHo Kopemsiiii MDK BJIACTUBOCTSIMU TOPIOYUX PEUOBUH Y TOMOJIOTTU HUX
psAllax H-aJIKaHIB Ta H-CHUPTIB MOBKUHOK Nc=1-20 11 BHU3HAYEHHS CIOCOOIB
MiIBUINEHHS 30DKHOCTI METOIMK OINIHKA IMapaMeTpiB TMOXKEKHOI HEOe3MeKH.
[IpoBeneno no6ip mapameTpiB PEYOBHHM, SKI MOKYTh OyTH MOJIETIOIOYNMH; 10 HUX
BIJHECEHO JOBKMHY KJIacTepy. 3BEpHYTO yBary, 10 Hapasi BIACTUBOCTI PEYOBHH
NPOTHO3YIOTh 32 IPy0O3EPHUCTOI0 MOJEJUTIO MOJICKYN, SKa Mae€ JUCKPETHICTh, HE
OMHUCYE KOPOTKI MOJIEKYNH, MOTpedye IHAMBIIyalbHOrO Tiaxoxy. BuaiteHo 6
MOCJITIOBHUX PIBHIB BIIACTHBOCTEH PEUOBUHHU, SKi CTBOPIOIOTH JIAHITIOT (DOPMYBaHHS
NEBHUX MapaMmeTpiB MOXKEeKHOi HeOe3neku. llokazano, mo € «apuPpMeTuyHD)
napaMeTpu PEeuOBUHHU, SIKI HAPsIMy 3aJIeXKaTh Bl KUIbKOCTI EBHUX aroMiB. Cepen
HUX «JIOBXHHA» Kpalle BimOWBae 1BOMEpHI, KOHGOPMHI, KIacTepHI BIAMIHHOCTI, 3
SAKUMU TIOB’ sI3aH1 aHOMaJIil mapamMeTpiB BYIJICBOJHIB. 3aJ€KHOCTI KJIacU(pIKOBaHO HA
JIHITHOTO» Ta «EKCTOHEHLIHOTO» THiy. JIHIMHUN OnKC TEIUIOTH BUIApOBYBaHHS
Bill Nc OKpeMo H-asikaHiB Ta H-crupTiB fae R=0,999. ExcnioHeHIiiiHa arpoKcuMaItist
TEMIIepaTyp KHUIIHHS U, Ta cmamaxy {, H-aJkaHIB 3a YacTKaMH 3MIHM N¢ Mae
R=0,999. Iloka3zano HasIBHICTb Kopemsalmii MiK U, Ta tgpn ale 3 CHUCTEMHOIO
BIIMIHHICTIO, 110 CBUIYUTH MPO HE MOBHY MOMIOHICTh KJIACTEPHOTO CKJIATYy 3a ITUX
Temneparyp; Mik g Ta ty; — MeHIa kopesiuis, aje ii HasBHICTh CBIAYUTH IPO
JaCTKOBY MOMIOHICTh KJIacTepHOTO ckiany. CTBOpPEHO yHIBepcalibHY (popMymy s
MIPOTHO3YBAaHHS TEIUIOTH BUITAPOBYBAHHS BYIVICBOAHIB 10 rOMOJIOTIYHHX KJIACIB, SKa
mae R=0,996. Onuc nynbcariii 3mMiHu 1y, ByIJIEBOAHIB 311IMCHEHO Ha MIICTaBl 3MIHU
NPUHIUIIB OpraHBalii KJIacTepiB y TOMOJIOTIMHOMY PsIy 3 BpaxyBaHHAM iX
JTOBKUHU Ta MoysipHOI Macw, 1mo gae R=0,9997. 3a aHamorMHUMU TPUHIIAIIAMHA
po3po0aeHO GopMyiy sl ONKMCY PO3YUHHOCTI Y BOZ1 BYIJICBOJHIB, SIKA MPAIIIOE 3
3aJI0BUILHOI0 TOYHICTIO. JlOCHKeHHS ToKa3aio, IO JOBXKHHA KIACTEpPy €
BU3HAYaJIbHUM OKa3HUKOM, 32 IKUM MOJIYJTIOIOTHCS BIACTUBOCTI PEUOBUHH.

KuiwuoBi cjoBa: BymeBOAHI, TyCTHHA, B’S3KICTb, MOBEPXHEBUN HATHT,
BOJIOPO3UMHHICTb, XapaKTepH1 TEMIIEpATypH, KJ1acTep, MOKEeKHA HeOe3meKa

1. Betyn

OBUKO-XIMIYHI BIIACTUBOCTI PEYOBHH OOYMOBIIOIOTH yC1 HaNpsSIMKH 1X
BUKOPUCTaHHS Ta 30epiranHsa. He € BuHsATKOM U Taka cdepa IBUIBHOCTI, SK
«IToxexxna Oe3rexa». BinmoBinHuii HAYyKOBUI HAMPSIMOK MO>KHA CPOPMYITIOBATH SIK
«Marepiaio3HaBCTBO HA/I3BUYANHUX CTaHBY . [Ipu IbOMY BUPILIYIOTHCS TUTAHHS



OKpeMuMHU (GopMyJIaMH JJIsl H-aJIKaHIB Ta H-CIIUPTIB Bl KUILKOCTI aTOMIB KapOOHY Y
MoJiekym it Nc=1-20 mama R=0,999. Po3pobneno yHiBepcanpHy dopmyny (2) Ha
OpUKIaAl TpencTaBHUKIB 10 TOMOJOTIYHMX psAIB, sKa MPOTHO3YE TEIJIOTY
BunapoByBaHHsi 3 R=0,996 ta cepeanim Binxunenusm 1,3 k/[x/moinb. 3a 4acTkoIO
3pOCTaHHS JOBKUHU MOJICKYIIH y PsIAY H-aJKaHIB allpOKCUMOBAHO 3aJISKHOCTI JJIsI
Temneparyp kumiHHs Ta cnaiaxy 3 R=0,999. Po3po0biieHo yHIBepcaibHy 3aJI€KHICTD
(3) my1a TPOTHO3YBAaHHS TEMIIEpPaTyp IUIABJICHHS BYIJIEBOAHIB PI3HUX TOMOJIOTTUHUX
pAAIB Ha MiFACTaBl BU3HAUYCHHS OY/IOBH, €KBIBAJICHTHOI JOBXKHHHU KJIACTEPIB Ta 1X
MOJISIPHOT MacH, siKa JIJIsl H-aJIKaHIB Ta H-ciupTiB 3 Nc=1-20 3a0e3neuye R?=0,9997. 3
BHUKOPHCTAHHAM TaKWX CaMUX «apU(METHYHHUX» TOKAa3HUKIB KJIACTEPHOI OyI0BH
po3pobiaeHo dopmyiny (4), sika MPOTHO3YE PO3UYMHHICTh Y BOJI H-aJKaHIB Ta H-
crupTiB 3 R=0,99 Ta cepennim BigxuneHHaM 20 %, 10 € HEMOTAaHUM PE3YIBTATOM,
OCKUIbKH PO3YHMHHICTH 3MIHIOETHCS Ha 7 TTIOPSIIKIB.
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CORRELATION OF PROPERTIESIN HYDROCARBONS HOMOLOGOUS
SERIES

Correlations between combustible substances properties in the homologous



series of n-alkanes and n-alcohols with a length of nc=1-20 were studied in order to
determine ways to increase the methods convergence for assessing fire hazard
parameters. The cluster length was added to the substance modulating parameters set.
It should be noted that substances properties are often predicted using a molecule
coarse-grained model, which has discreteness, does not describe short molecules, and
requires an individual approach. It is shown that there are substance "arithmetic"
parameters that directly depend on the certain atoms number. Among them, "length"
better reflects isomeric, conformal, cluster differences, which are associated with
parameters anomalies of hydrocarbons. A vaporization heat linear description from nc
separately for n-alkanes and n-alcohols gives R=0,999. Exponential approximation of
the n-alkanes boiling point ty, and flash point ts, by nc change fractions has R=0,999.
It is shown that there is a correlation between t; and t,,, but with a systematic
difference, which indicates that the cluster composition is not completely similar at
these temperatures; between ty, and tm, there is a smaller correlation, but its presence
indicates clusters partial similarity. A universal formula for predicting hydrocarbons
vaporization heats of 10 homologous series has been created, which has R=0,996.
The description change hydrocarbons pulsations of in tn, was carried out on the
cluster schemes alternation basis in homologous series, as well as taking into account
their length and molar mass, which gives R=0,9997. According to similar principles,
a formula for the hydrocarbons solubility in the water has been developed, which has
the satisfactory accuracy. The study showed that the cluster length is a determining
factor by which substance properties are modulated.

Keywords: hydrocarbons, density, viscosity, surface tension, water solubility,
characteristic temperatures, cluster, fire hazard
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