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OLEHKA 3®®EKTUBHOCTH SMOKCUICOAEPKALIMX
PASBABUTEJEN-MOJIU®UKATOPOB JJI5I SIIOKCHUTHBIX
KOMIIO3UIIUI

A. 10. TI0J1I03?, 10. P. OBUY3, P. M. IOJIMHCKAS**, H. P. [TIPOKOIYYK!

'Benopycckuii rocynapcTBeHHbIi TexHOIOrHYECKHit yHuBepeuter, yi. Ceepaniosa, 13a, 220006, r. Munck, benapycs
2000 «HoBsle TexHoMOrMMY, 1. Akanemuka Crapoay6osa, 1, 49050, r. duenp, Ykpauua
3V KpauHCKuii roCy1apCTBEHHbIH XMMUKO-TEXHONIOTUYECKHiT yHUBepeuTeT, ip-T ['arapuna, 8, 49005, r. Jluenp, Ykpanna

Moouguyuposanue snoxcuonvix cmon (IC) nymem 66edenuss HUBKOBAZKUX MOHO-, OU- U NOAUSTU-
YUOUNOBLIX IPUPOSE ANUGAMULECKUX CRUPMOS, AIKUADEHONI08 A811emcsa IPHeKmuUsHbviM cnocobom
VAYYULeHU MeXHON02UYeCKUX U IKCNAYAMAYUOHHBIX C8OUCME KOMNO3UYUL HA UX OCHOBe, 8 YACMHO-
cmu, uU3HOCOCMOUKUX. [[na yeneHanpasienHo2o 8vlbopa 3INoKcuocooepxrcamux pasdbagumeeti-
moouguxamopos (PM) 3C nHeobxooumo yuumul8ams ux xumuyeckoe CmpoeHue i coomeemcmayrujue
nokazamenu QU3UKO-XUMUYECKUX U KBAHMOBO-XUMUYECKUX CBOUCME, KOMOopbie 8 DONbUUHCMBE CLY-
yges npouzsooumens He npedocmasasem. Llenv pabomvl — onpedenenHue 0CHOBHLIX nNokazameneu Qu-
BUKO-XUMUYECKUX U KBAHMOBO-XUMUYECKUX CB0UCME dnoxcudcooepaxcawux PM eedywux mupogvlx
npouszgooumeneti ¢ npusiedeHuemM pacyemuo-aKCnepuUMeHmailbHblX Memooos, npumMeHenue dmux no-
Kazamenel Oisi CPAGHUMENbHOU OYeHKU 6ausnus PM na ux peakyuonnyio akmusHoOCmbs npu 83auMo-
oelicmeul ¢ AMUHAMY U HA HAYALbHbIE CIMAOUU QOPMUPOBAHUS USHOCOCMOUKUX INOKCUOHBIX KOMNO-
3uyutl Ha ochose ouanogou cmovt I/-20.

Hccreoosanus nposenu ¢ npumenenuem paciemno2o memood amoMHblX UHKPEMEeHMO08, NOLyIMAUpuye-
ckoeo memoda PM3 (Parameter Model 3). Oxcnepumenmanvro onpedensiiu no6epxXHOCMHOE HAMSNCEHUE
PM memooom «cuosauetiy kanau u memooom Bunveenvmu. Pacuemmuvimu memooamu onpeodenunu OCHO8Hble
noKasamenu QU3UKO-XUMUUECKUX U KBAHMOBO-XUMUYECKUX C80licmE dnoKcuocodepxcawux PM 6 3asucumo-
cmu om ux QYHKYUOHANbHOCIU (MOHO-, Ou-, Mpu- U mempa@yHKYUOHAIbHbIE), PA36EMBIEHHOCMU MOJIeKY-
JIAPHOU CIPYKMYPbl, KOAULECMB8a MANONONAPHBIX Y21e8000p0o0HbIX epynn. Oyenunu énusanue ceoticme PM na
PEAKYUOHHYIO AKMUBHOCb NPU 83AUMOOeUCMEUU ¢ AMUHHBIMU OMEepOUmenamMu U Ha HAY4AlbHble Cmaouu
POpMUPOBAHUSL USHOCOCTNOTKUX INOKCUOHBIX KOMUOZUYULL CMAYUGAHUE U pACmeKanue no MOOEIbHbIM No-
BEPXHOCMAM 8bICOKOMBEPOLIX HANOAHUMENEU.

Yemanosneno coomsemcmeue pacuemuuvix 3nauenutl N08ePXHOCMHOU dHepUU IKCHePUMEHMAlb-
HbIM 3HAYEHUAM NOBepPXHOCMHO20 Hamsxcenus PM (omxionenus He npegviwaiom +5%), umo noseo-
Jsiem NPUMEHAMb PACUemHbl Memo0 AMOMHBIX UHKPEMEHMO8 01 nped8apumenbHo2o onpedenetus
9MO20 noKkazamess U UCNOJIb308AHUS €20 NPU OYEeHKe NPoyeccos cmadyusanus u pacmexanus. Iloxasza-
HO, 4mMO Npu 66edeHUl 8 CMece8yio INOKCUOHYlo komnozuyuio (I4-20 + PM) 3a0annozo amunnozo
omeepoumens (C ONpeOeleHHbIM 3HAYeHUEeM SHeP2UU GblCUUX 3AHAMbIX MOJEKYIAAPHbIX opbumanell)
AKMUBHOCMo INOKCUOHOU cmonvl I/-20 u snokcudcodepacawux PM 6 peakyusx omeepaicoenus 3a6u-
cum om 3HAYeHUll IHeP2Ull HUSUWUX BAKAHMHBLX MOJEKYIAPHbIX opoumanei. Takum obpazom, onpede-
asiowell npu co30aHUU INOKCUOHBIX KOMHOZUYUL SBAAEMCA PeaKyus 63aumooeticmeaus 3n0KCUOHOU
CMOJIbLL ¢ Omeepoumenem.

KioueBble ci10Ba: 3MOKCUIHBIE KOMITO3HIUH, SMOKCHUICOJCPIKAIe pa30aBUTEeIN—MOIU(PHUKATOPBI, SJHEPTUU MO-
JIEKYJISIPHBIX OpOUTANe, MOBEPXHOCTHAS SHEPTHsl, CMauNBaHUE, PACTEKaHHE.
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EFFICIENCY EVALUATION OF EPOXY-CONTAINING DILUENTS-
MODIFIERS FOR EPOXY COMPOSITIONS

A.YU.POLOZ? YU.R. EBICH?, R. M. DOLINSKAYA!, N. R. PROKOPCHUK!

Belarusian State Technological University, Sverdlov St., 13a, 220006, Minsk, Belarus
2LTD “New Technologies”, Academician Starodubov Sg., 1, 49050, Dnepr, Ukraine
3Ukrainian State University of Chemical Technology, Gagarin Ave, 8, 49005, Dnepr, Ukraine

Modification of epoxy resins (ER) by introducing low-viscosity mono-, di- and poly-glycidyl ethers of
aliphatic alcohols, alkylphenols is an effective way to improve the technological and operational properties
of compositions based on them, in particular, wear-resistant ones. For a targeted selection of epoxy-
containing diluents-modifiers (DM) ER, it is necessary to take into account their chemical structure and the
corre-sponding indicators of physicochemical and quantum-chemical properties, which in most cases the
manufacturer does not provide. The aim of the work is to determine the main indicators of the physicochemi-
cal and quantum-chemical properties of epoxy-containing RMs from the world's leading manufacturers using
calculation and experi-mental methods. Use of these indicators for a comparative assessment of the RMs ef-
fect on their reactivity with amines and on initial stages of the formation of wear-resistant epoxy composi-
tions based on diane resin ED-20.

The studies were carried out using the computational method of atomic increments, the sem-iempirical
method of PM3. The surface tension of DM was experimentally determined by the "sitting" drop method and
by the Wilhelmy method. By calculation methods, the main indicators of the physicochemical and quantum-
chemical properties of epoxy-containing DM were determined depending on their functionality (mono-, di-,
tri- and tetrafunctional), branching of the molecular structure, and the number of low-polar hydrocarbon
groups. The effect of DM properties on the reactivity with amine hardeners and on the initial stages of the
formation of wear-resistant epoxy compositions: wetting and spreading over highly hard fillers model sur-
faces was evaluated.

It has been established that the calculated values of the surface energy correspond to the experimental
values of the surface tension of the DM (deviations do not exceed + 5%), which makes it possible to use the
calculated method of atomic increments for preliminary determination of this indicator and its use in as-
sessing the processes of wetting and spreading. It is shown that when a given amine hardener (with its high-
est occupied molecular orbitals energy value) is introduced into a mixed epoxy composition (ED-20 + DM),
the activity of ED-20 epoxy resin and epoxy-containing DM in curing reactions depends on their values of
lowest vacant molecular orbitals energies. Thus, the reaction of the epoxy resin with the hardener is decisive
factor in the creation of epoxy compositions.

Keywords: epoxy compositions, epoxy-containing diluents-modifiers, energies of molecular orbitals, surface ener-

gy, wetting, spreading.
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