PA3BUTHUE TEPMOJAHAMUYECKUX U KHHETUYECKHUX MOJIEJIEA
JJIsI MULEJJISIPHBIX CUCTEM
FO.A. Epoumikun

SIBnenne 00pa3oBaHMs YCTOMYMBBIX arperaroB B PacTBOpax ITOBEPXHOCTHO-
akTuBHBIX BemiecTB (IIAB), Ha3pIBaeMBIX MHIIEITIAMH, U3BECTHO yKe Oojiee cTa JeT
U HallIoO IOHPOKOEC NPUMECHCHHUE B COBPEMCHHBIX TEXHOJIOTHUAX OYUCTKH,
pa3fencHus BEIIECTB U CHHTe3a HaHOYacTHL. OCHOBBI TEOPETHYECKOIO OMHMCAHUS
KAHETUKH MHIENI000pa3oBaHus OBIIM 3aJI0KEHBI B paboTax AHHAHCCOHA, B
KOTOPBIX HCIIOJIb30BAJIaCh HEMpepbIBHas ammpokcumanus doxkepa-Ilnanka s
KOHEYHO-Pa3HOCTHBIX YpaBHEHUN bekkepa-/Iépunra, OIUCBIBAOLIUAX
MOJIEKYJISIPHBIN MEXaHU3M arperaryy.

OpmHako TIpoM3BEAEHHBIE paHEE YHCICHHBIE pPACYETHl TOKa3bIBAIOT —4TO,
HECMOTpS Ha TO UTO AaHAINTHYECKas TEOpUs MOJIEKYJIIPHOTO MeXaHHU3Ma
MHULEULIPHOM pelakcali B pacTBOpaXx Kak €O C(EepuuecKHMMH, Tak U C
IUIHHIPHYECKIMI MHLEIUIAMH PUBOAUT K XOPOIIEMY COTJIACHIO U BPEMEHH
MEJUICHHOHN pellakcallii, KadeCTBO IMpeAcKa3aHWuil crieKTpa OBICTPON pelakcaruu
0CTaéTcs HEYJOBIETBOPUTEIbHBIM.

Hamn Obputa  paspaborana oOmast aHanuTHYecKass CcxXema Iepexofa K
HETPEPHIBHOMY ONMCAaHHWIO MHUICIUIAPHOM  pellakcaliy, He HCHONb3YIomas
anmpoKCUMalUU sl paboThl arperaudd ¥ KOI(QQUIMEHTOB NPUCOSIUHEHHS, B
paMKax KOTOpOH TIOJ[ydYeHO YpaBHEHHE, ONpENeSIOee CHEeKTp OBICTpOi
penaKkcayi MUOEUIIPHBIX CHCTEM. JTO ypaBHEHHE ObUIO yCIICIIHO IPHUMEHEHO B
AQHAJIUTUYECKUX U MOJyaHAIUTHUECKUX pacdérax CHeKTpa ObICTPOIl pesakcauu yis
pPa3IMYHBIX MULEUIAPHBIX cucTeM. C ero HOMOIIbI0 TONYyYEHBl pPEe3yIbTaThl,
XOpOIIIO COTJACYIOMHUecs C TPEACKa3aHUsIMH, IOMYYCHHBIMA TPH YHCICHHOM
pewienny ypaBHeHul bekkepa-Zl€punra.



EXTENSION OF THERMODYNAMIC AND KINETIC MODELS FOR
MICELLAR SYSTEMS

Yu. A. Eroshkin
The phenomenon of formation of stable aggregates in surfactant solutions,

named micelles, has been known for more than a hundred years and has found wide
application in modern technologies of purification, separation of substances and
synthesis of nanoparticles. The foundations of the theoretical description of the
kinetics of micelle formation were laid in the works of Aniansson, who used the
continuous Fokker-Planck approximation for the finite-difference Becker-Doring
equations describing the molecular aggregation mechanism.

However, numerical calculations carried out earlier have shown that despite the
fact that the analytical theory of the molecular mechanism of micellar relaxation in
solutions with spherical as well as cylindrical micelles leads to a good agreement for
the slow relaxation time, the quality of the predictions of the fast relaxation
spectrum remains unsatisfactory.

We have developed a general analytical scheme for passing to a continuous
description of micellar relaxation that does not use approximations for the
aggregation work and attachment coefficients, in the framework of which the
equation defining the fast relaxation spectrum of micellar systems is obtained. This
equation has been successfully applied in analytical and semi-analytical calculations
of the fast relaxation spectrum for various micellar systems. Its results are in good
agreement with predictions obtained by numerical solution of the Bekker-Doring
equations.



