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3ABE3IEYEHHS BAJTAHCY BJIACTUBOCTEM IIABYUUX CUCTEM
IS TAJIBMYBAHHSA BUIIAPOBYBAHHA HEBE3IIEYHUX PIJIUH

BcranoBneHo OamaHC BHECKIB BJIACTUBOCTEH 3ac00iB, MPHU3HAYEHUX IS
raJlbMyBaHHS BUITAPOBYBaHHS PIIMH Ta 3a0e3MEUCHHS OC3MEYHMX KOHIICHT pallii
napy, y 3aJeXHOCTI Bil 3HaU€Hb XapaKTEpPHHUX TEMIEpPaTyp Ta BOIOPO3YUHHOCTI.
JloBeneHo, 1m0 OOMEXEHHS PO3MIPIB Mapora3oBoi XMapHu JOCATAEThCS 3aco0aMu
Bossilil a00 0X0JIOMKEHHS MOBepxHi pinuHU. [lokazaHo, MO MOAOBKEHY JII0 TaKUX
3aCO0IB MOXYTh 3a0€3TMCUUTH JIMIIEC 3aKPUTOMOPHCTI TUIaBYydl TBEPAI MaTepiain
(Hampukiaa, MHOCKIO) 1 MIHMU, L0 TBEPAHYTh. AKIEHTOBAaHO YBary Ha TaKHX
HEOJIKaX BKa3aHUX 3aco0IB, K Maja 130JII0I0Ya 3JATHICTh MIHOCKIA Ta HE3HAUYHA
OXOJIOJIXKYt04a 34aTHICTh, a JIJIsl TBEPIIFOU0i MHU — TOPIOYICTh. JJoCTaimHuM HUIIX0M
BCTAHOBJICHO HASBHICTh MEHINMX KOE(IIIEHTIB TalbMyBaHHS BUIIAPOBYBAHHS TeEJEM
TSI PIAWH 3 OUTHIIIOI0 BOAOPO3UYMHHICTIO. J[0CTITHUM IUTSIXOM BCTAaHOBIEHO HASIBHICTh
OUTHIIIOT OXOJIOKYIOUO]1 3/IaTHOCT1 Y BOJIOTOr0 MHOCKJIA, HK Y CyX0oro, y 5—6 pa3iB 3
OMM3BKOFO 3ATICKHICTIO I OXOJIOKESHHS TOJIIPHUAX Ta HEMOJIIpHUX pinuH. [TokaszaHo,
0 OXOJIOJKYIOUMi e(eKT BiI MoJaBaHHS MIHOCKIA MEHIIUHN I PIIHH 3 OUIHIIIOI0
TETUIOTOTO BUTIAPOBYBAHHS, PUYOMY IIs PI3HULIS MPUOIM3HO OTHAKOBA JIJISI BUTIAIKIB
MOJIaBaHHS K CyXOT'0, TaK 1 BOJIOTOrO MHOCKIA. BCcTaHOBIEHO, 110 /1J151 JIETKOKH LIS TUX
HEMOJSIPHUX PIMUH 1BOJISAIIST BUIIAPOBYBaHHS OUIBIN ©()EKTHBHO OCATAETHCS 3a
BHKOPHCTAHHS 130JIFOF0Y01 CHCTEMH Ha OCHOBI CYXOTO IMHOCKIIA 3 IAPOM T €TI0, a JJIs
BOKKOKHUITITYMX PITAH — 32 YMOBH IT0/1a41 0XOJIOIHKYFOUOT CUCTEMH y BHTJIS I BOJIOTOTO
MHOCKJIa. BU3HaueHo, 1110 10/1aTKOBUI BHECOK Y 3a1100IraHHsI Ta IPUITMHEHHS TOPIHHS
3a BUKOPHUCTAHHS BOJOBMICHUX 3acO0IB Ha OCHOBI MHOCKJIA Hamae QurerMaTu3amis
MOBITPSTHOTO TIPOCTOPY HaJl IMOBEPXHEIO PITMHHM BOASHOIO IMapoio. JloBemeHo, 1110
3MEHILIEHHS] MacOBO1 MBUAKOCTI BUTOPSHHS Ta €(EKT MOKEKOTaCiHHS 32 HAHECEHHSI
Ha TOBEPXHIO TOPIOYOT PIIMHM APy MIHOCKIA BiAOYyBA€THCS CXOKHUM UMHOM JIJIS
pimuH 3 OJIM3HKUMHU MOJISIPHUMHA MacaMH, a He TeMIIepaTypaMu CIiajiaxy.

Kuaro4doBi cJjioBa: BUMapoByBaHHS, BUTOPSHHS, MacoBa IIBUJKICTh, 130JISITIS,
OXOJIOJIKEHHSI, TUTaBy4Hii 3aCi0, MMHOCKIIO, T'ellb

1. Betyn

Benmki KUTbKOCTI HEOE3MEUHMX pPIAWH HapWdacTime 30epiraloTh Ha CKIaaax
NAJIMBHO-MAaCTWIbHUX MaTepiamiB. TakoK MOXIJIMBAa HasBHICTH HAa MPOMHUCIIOBHUX
Mai1aHYMKaxX BUPOOHUIITB 3HAYHUX KUTHKOCTEH TOproYuX a00 TOKCUYHUX PIAUH JJIs



1. HagiiHWA BOJALIMHNN ePEeKT HajJae BOrHETacHa CUCTEMA, sSIKa CKIATaEThCs 3
3epHUCTOTO MiHOCKIA (dpakmii 1-1,5 cM mapom 15 cM Ta remro 3 CyIUTbHUM IMapoM
1,5 MM, STKHIA yTBOPIOETHCS 32 IHTEHCUBHOCTI Io1aBaHHs KoMoHeHTiB 0,8 r/cm?2. Taka
cucteMa 3al0e3neuye sl HEMOSIpHUX piiuH nokasHuk K=30, aia nonspHUX piiuH
K=4, ctabutbauit y yaci. Po3poaneno ¢popmymy (1), skamporao3ye a8 13 0JIAIII1 TeIeM
nokazHuk K y gianazoni 10 40 1Jist piivH 3 pi3HOIO BOJIOPO3YMHHICTIO 32 TEMIIEPaTyp
cepenowuia 15-25 °C ta Burpat yrBopennsi reimo 10 0,45 r/cm?.

2. JlocmmxeHo 0cOoO0IMBOCTI €(eKTy OXOJIOJKEHHsSI MOBEPXHI MOJSIPHHUX Ta
HEMOJSIPHUX PUIMH 32 TI0JJaBaHHS TUIABYYHUX CHUCTEM Ha OCHOBI 3€PHHCTOTO IIHOCKJIA.
BusnaueHo, 110 raciHHs JISTKOKUIUITYUX PITUH ehEeKTUBHIIIE 3AIMCHIOBATH MUITXOM
MOJIaBaHHS I30JIFOIOYMX 3acO00iB, a BAKKOKUIUIMYMX — IDIIXOM TIOJaBaHHS
OXOJIOKYIoUUX 3aco0iB. HailOuibin HamiiHUMKM 3aco0aMu Ui 1[bOTO BUSBUJIMCH
CHCTEMH Ha OCHOBI 3€pHHCTOTO TIHOCKIA. BcTaHOBIEHO, MO0 OMHAKOBHH e(eKT
MOKEKOTACIHHS BOXKKOKUIUITYUX PITUH CYXUM MIHOCKJIOM JOCSTAETHCS I PIIUH 3
OJIM3BKOIO MOJISIPHOIO Macoto. Tak, MoJisipHa Maca renTaHoJIy CTaHOBUTH 116 r/MoJb,
a oktany— 114 r/moJib, TOMy iX raciHHs 3a0€3Me4Yy€eThCs MApPOM CYXOTo MIHOCKIIA —
10 cm. JlocsTHYTO CTpOINEHHS TaciHHS BAKKOKOKHUIUITYUX HEMOJSIPHUX PIIMH Ta
MIBUIIICHHS €()EeKTUBHOCTI TaCiHHS TMOJSIPHUX PUIMH 3a paxXyHOK 1014l MHOCKIIA y
3MOYEHOMY BUIJISIAIL, 110 IHTEHCU(IKYE OXOJOAKEHHSI TOBEPXHEBOIO 1Iapy Ta J10/1a€
edexT Quermaruzarii moayMm’ss mapor Boau. [lo BITHOIIEHHIO O 3aCTOCYBAaHHS
CYXOT0 IMHOCKJIA BIPOBAIKEHHSI 3MOYYBaHHS 30UTBIITYE OXOJIOMKYIOINH eheKT y 5—6
pa3iB Ta 103BOJISIE 3MEHILIMTH BOTHEraCHUH I1ap MiHOCKIAa Ha 2—3 c¢M. JloBeieHo, 1110
HaOUThII TPUBAIMNA Ta SIKICHUM BOJAIIAHUNA eekT 3abe3rneuye cucrtema, sika
CKJIIa€TbCsl 3 3€pHUCTOTO MiHOCKIa ¢pakmii 1-1,5 cm mapom 15 cm Tta remo 3
CyIUIbHUM mapom 1,5 MM 3a inTeHcuBHOCTI (popmyBanas 0,8 T/cMm?.

Jlireparypa

1. Semichaevsky S., Yakimenko M., Osadchuk M. Regarding emergency
spillage of flammable liquids. Bueni 3amucku THY im. B.1. Bepraacwkoro. Texuiuni
Hayku. 2021. T. 32(71). Ne 3. P.219-225. doi: 10.32838/2663-5941/2021.3/33

2. Saravanan R., Karunanithi T., Govindarajan L. A Risk Assessment
Methodology for Toxic Chemicals Evaporation from Circular Pools. J. Appl. Sci.
Environ. Manage. 2007. Vol. 1. P.91-100. doi: 10.4314/jasem.v11i1.46841

3. Loboichenko V., Strelets V., Gurbanova M., Morozov A., Kovalov P.,
Shevchenko R., Kovalova T., Ponomarenko R. Review of Environmental
Characteristics of Fire Extinguishing Substances of Different Composition used for
Fires Extinguishing of Various Classes. Journal of Engineering and Applied Sciences.
2019. Vol. 14. P. 5925-5941. doi: 10.36478/jeasci.2019.5925.5941

4. Kireev A., Tregubov D., Safronov S., Saveliev D. Study Insulating and Cooling
Properties of the Material on the Basis of Crushed Foam Glass and Determination of
its Extinguishing Characteristics with the Attitude to Alcohols. Materials Science
Forum. 2020. Vol. 1006. P. 62—69. doi: 10.4028/www.scientific.net/msf.1006.62

5. bopoBukoB B. T'aciHHs mokex y pe3epByapax 1l 30epiraHHs HapTH Ta
HapTonponykTiB. [loxexna Ta TexHoreHHa Oesmeka. 2015. Ne 11(26). C. 28-29.
URL.: http://eom.com.ua/index.php/topic,16176.msg137533.htmk#msg137533



6. Glassman 1., Yetter R. A. Combustion. London: Elsevier, 2014. 757 p.
D0i:10.1016/C2011-0-05402-9

7. Korolov R., Kovalyshyn V., Shtajn B. Analysis of methods for extinguishing
fires in reservoirs with oil products by a combined method. ScienceRise. 2017.
Ne 6(35). P. 41-50. doi: 0.15587/2313-8416.2017.104613

8. Balanyuk V. M., Kozyar N. M., Garasymuyk O. I. Study of fire—extinguishing
efficiency of environmentally friendly binary aerosol-nitrogen mixtures. Eastern-
european journal of enterprise technologies. Technical science. 2016. Ne 3/10(71).
P.4-12. doi: 10.15587/1729-4061.2016.72399

9. Balanyuk, V., Kravchenko, A., Harasymyuk, O. Reducing the intensity of
thermal radiation at the sublayer extinguishing of alcohols by ecologically acceptable
aerosols.  Eastern-european journal of enterprise technologies. Technical
science. 2021. Vol. 1/10(109). P.37-44. doi: 10.15587/1729-4061.2021.225216

10. Tpery6os Jl. I'., Tapaxuno O. B. Po36aBieHHsI mapomoBITPSTHOTO MPOCTOPY
Mapor0 HEroprouoro KOMIOHEHTY. [Ipobiembr moskapHo 6e3omacHocTr. 2013. Ne 33,
C. 183-187. URL.: http://repositsc.nuczu.edu.ua/handle/123456789/3205

11. Pietukhov R., Kireev A., Tregubov D., Hovalenkov S. Experimental Study of
the Insulating Properties of a Lightweight Material Based on Fast-Hardening Highly
Resistant Foams in Relation to Vapors of Toxic Organic Fluids. Materials Science
Forum. 2021. Vol. 1038. P. 374-382. doi: 10.4028/www.scientific.net/msf.1038.374

12. Un procedimiento para la preparacion de un gel de poliacrilato sodico. Pat.
ES 8901936: A62C 5/033, CO9K 21/14. Ne 2 018 370; Fecha de presentacion:
02.06.89; Fecha de publicacion del folleto de patente: 01.04.91. URL:
https://patents.google.com/patent/ES2545370T 3/es

13. Dadashov 1., Kireev A., Kirichenko 1., Kovalev A., Sharshanov A.
Simulation of the insulating properties of two-layer material. Functional materials.
2018. Vol. 25(4). C. 774-779. doi: 10.15407/fm25.04.774

14. Eom J. H., Kim Y. W., Raju S. Processing and properties of macroporous
silicon carbide ceramics. Journal of Asian Ceramic Societies. 2013. Vol. 1(3). P. 220-
242. doi: 10.1016/j.jascer.2013.07.003

15. Hanamos 1., Kipees O., Tpery6os /l., Tapaxuo O. I'aciHHs roprouux piguH
TBEPJAUMU MOPUCTUMH MaTepiajlaMH Ta reieyTBoprorounMu cuctemamu. X.: HYII3Y,
2021. 240 c. URL.: http://repositsc.nuczu.edu.ua/handle/123456789/14033

16. PubChem. Compound summary. URL: https://pubchem.ncbi.nlm.nih.gov/

17. Bubbico R., Mazzarotta B. Predicting Evaporation Rates from Pools.
Chemical engineering transactions. Servizi S.rl. 2016. Vol. 48. P. 49-54. doi:
10.3303/CET 1648009

18. Tregubov D., Tarakhno O., Deineka V., Trehubova F. Oscillation and
Stepwise of Hydrocarbon Melting Temperatures as a Marker of their Cluster
Structure. Solid State Phenomena. 2022. Vol. 334. P. 124-130. doi: 10.4028/p-3751s3

19. Tpery6os ., apmianoB A., CoxomnoB /., Tpery6osa @. [IporunozyBanns
HaIMEHILIMX HaJIMOJIEKYJIIPHUX CTPYKTYP aJIKaHIB HOPMAJIbHOI Ta 30MEpHOi Oy10BH.
[MpoGaemu Ham3BuyakHux cutyami. 2022. Ne 35. C. 63-75. doi: 10.52363/2524-
0226-2022-35-5

20. Doroshenko 1. Yu. Spectroscopic study of cluster structure of n-hexanol



trapped in an argon matrix. Low Temperature Physics. 2017. Ne 3(6). P. 919-926. doi:
10.1063/1.4985983

21. Pietukhov, R., Kireev, A., Slepuzhnikov, E., Chyrkina, M., Savchenko, A.
Lifetime research of rapid-hardening foams. Problems of Emergency Situations.
2020. Ne 1(31). C. 226-223. doi: 10.5281/zenod0.3901986

D. Tregubov?, PhD, Associate Professor, Doctoral Student
0. Kireevl, DSc, Professor, Professor of the Department
L. Trefiloval, DSc, Senior Researcher, Professor of the Department
M. Chyrkinal, PhD, Associate Professor, Associate Professor of the Department
I. Dadashov?, DSc, Head of the Faculty
INational University of Civil Defence of Ukraine, Kharkiv, Ukraine
2Academy of the Ministry of Emergency Situations of the Republic of Azerbaijan,
Baku, Azerbaijan

ENSURING THE BALANCE OF PROPERTIESOF FLOATINGSYSTEMS
TO SLOW DOWN THE EVAPORATION OF HAZARDOUS LIQUIDS

The means properties contributions ratio designed to prevent the liquids
evaporation and ensure safe vapor concentrations, depending on the values of
characteristic temperatures and water solubility, was established. It is proven that
limiting the vapor-gas cloud size is achieved by means of the liquid surface insulation
or cooling. It is shown that only floating closed-pore solid materials (f.e., foam glass)
and solidifying foams can provide a prolonged effectof such means. Attention is focused
on specified means disadvantages, such as the low insulating ability of the foam glass
and insignificant cooling ability, and for foam that hardens — also the flammability. The
existence of lower coefficients of the evaporation retardation by the gel for liquids with
greater water solubility was established experimentally. Experimentally, it was established
that wet foam glass has a greater cooling capacity than dry foam glass by 5-6 times, with a
close dependence for cooling polar and non-polar liquids. It is shown that the cooling
effect of the feeding foam glass is smaller for liquids with a vaporization higher heat,
and this difference is approximately the same for the cases of the feeding both dry and
wet foam glass. It was found that for low-boiling non-polar liquids, the evaporation
insulation is more effectively achieved by using an insulating systembased on dry foam
glass with a gel layer, and for hard-boiling liquids — provided that the cooling system is
supplied inthe form of the wet foam glass with an additional effect in the form of the air
space phlegmatization above the liquid surface with water vapor. It has been proven that
reduction of the burning mass rate and the fire extinguishing effect achievement by
applying the foam glass layer on the combustible liquid surface occurs in a similar way
for liquids with close molar masses and not flash temperatures.

Keywords: evaporation, burnout, mass burnup rate, insulation, cooling, buoyant
agent, foam glass, gel
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