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HEUTPOHHI JJOCJIPKEHHA TU®Y3IMHUX MTPOIECIB B OKOJII OCOBJIUBOI TOYKA
Y PO3BABJIEHOMY BOJHOMY PO34YHHI ETAHOJIY

[Ipobnema, 1m0 po3risAAETECS Y AaHii poOoTi, crocyeThes Bi3uku pinuH. TouHime Qi3ukn AMHAMIYHUX POLIECIB Y
pinnHax. MeTooM KBa3iNpy>KHOTO PO3CISIHHS MOBUILHUX HEUTPOHIB JOCIIIKEHO NTUHAMIKY MOJIEKYJI CHCTEMHU BOJA -
€TaHONI 3AJIeKHO BiI KOHIEHTpamii 3a Temmeparypu 8 °C 1 3aJeXHO Big TeMmIepaTypd TIpH KOHIICHTpAIIil
X = 0,04 monpHUX YacTOK (MOJBH. YacT.). Bu3HaueHo 3aranpHuil KoedimieHT camoaudysii Monekyn D, #oro ogHouac-
THUHKOBA Ds.p 1 KosekTHBHA Deoi CKIIQOBI Ta 4ac OCLIOro HTTS. MOJIEKYJIH Yy KOJMBHOMY cTaHi T. JleTalbHO BUBYEHO
00acTh MaMX KOHIICHTpAILiH, 1e B okoJi KoHmeHTpariit X = 0,04 monbH. gacT. i X = 0,2 MONBH. 9acT. y KoedimieHTax
D ra Ds.p BusiBIeHO qBa MiHIMyMH. Yac T IpH IIMX KOHIEHTpAIisSX iCTOTHO 3pocTae. Lle Bkasye Ha 3HauHe 3MEHIICHHS
TIPH TaHUX KOHIICHTPAIIAX IHTEHCHBHOCTI aKTHBALIHHOTO MeXaHi3My Au(y3ii MOJIEKYJI, 110, MIJTKOM MOYKITHBO, 3yMOB-
JICHO 3B’SI3yBaHHSM MOJIEKYJl BOJIM Ta €TaHOJY Yy KOMIUIEKCH (KJlacTepu). AHaJOri4yHO B okoumi Temmepatypu 4 °C y
koegimienrax D Ta Ds.p BusiBIeHO rmubokuit MiniMyM. Hac T 3a mi€el TeMnepaTypu Tex 30impuryeTsest. To0To, 3a Temme-
parypu 4 °C BinOyBaeThCs 3HW)KEHHSI IHTEHCHBHOCTI aKTHUBALIHHOTO MeXaHi3My andy3ii Mosiekyn po3uuny. OTxe, mpu
koHnentpaiiii X = 0,04 monpH. yacT. i Temmnepatypi 4 °C y cucTemi Boja - eTaHOJ icHye ocobiuBa Touka. [Ipote, Ti
TTOJIO’KEHHS He 30iraeThCs 3 TaHUMH 3 PO3CISTHHS CBITIA.

Kniouosi cnosa: XBasinpyHE pPO3CISIHHS TOBUIBHUX HEWTPOHIB, KoedilieHT camonudysii, OJHOYAaCTHHKOBA i
KOJIEKTHBHA CKJIaJIOBI KoedinieHTa camoandysii, Knacrep, eTaHol, po30aBieHi BOJHO-CIIMPTOBI PO3YHHH.
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NEUTRON STUDIES OF DIFFUSION PROCESSES NEAR A SINGULAR POINT
IN ADILUTE AQUEOUS SOLUTION OF ETHANOL

The problem considered in this work relates to the physics of liquids. Rather, to the physics of dynamic processes in
liquids. The method of quasielastic scattering of slow neutrons was used to study the dynamics of molecules of the
water-ethanol system as a function of concentration at a temperature of 8 °C and as a function of temperature at a
concentration of X = 0.04 molar particles (mol. particl.). The overall coefficient of self-diffusion of molecules D, its
single-particle Ds, and collective D¢oi components, as well as the time of settled life of a molecule in a vibrational state
T, are determined. The region of small concentrations was studied in detail, where in the vicinity of concentrations
X'=0.04 mol. particl. and X = 0.2 mol. particl. two minima are found in the coefficients D and Ds,. Time t at these
concentrations increases significantly. This indicates a significant decrease in the intensity of the activation mechanism
of molecular diffusion at these concentrations, which is quite possibly caused by the binding of water and ethanol
molecules into complexes (clusters). Similarly, a deep minimum was found in the D and Ds., coefficients near the
temperature of 4 °C. Time 7 at this temperature also increases. That is, at a temperature of 4 °C, the intensity of the
activation mechanism of the diffusion of solution molecules decreases. Therefore, at a concentration of
X =0.04 mol. particl. and at a temperature of 4 °C, a special point exists in the water-ethanol system. However, its
position does not coincide with the data on scattering light.

Keywords: quasielastic scattering of slow neutrons, self-diffusion coefficient, single-particle and collective
components of the self-diffusion coefficient, cluster, ethanol, diluted water-alcohol solutions.
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