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KOOPAVHALMOHHBLIE 1 KNCNTOTHO-OCHOBHbIE CBOVICTBA
OKCA3AMELLEHHbIX MOP®VPNHONAOB

MnotHukosa A.O. *, Kucenés A.H.%, LLienexosa .A ", Myxosckas C. I".}, VsaHosa FO.5.2, Cbipby C.A.2
'YBaHoBCKMi FOCYAAPCTBEHHBIN XUMUKO-TEXHONOTMYECKIN YHUBEPCUTET
Poccua ,153000 r. MBaHoBo, np. LLlepemeTeBckuit, 7
e-mail:svetlana.puhovskaya@mail.ru
befiepanbHoe 610K THOE YUpeXKeHne HayKin VIHCTUTYT xumun pacTsopos uM. . A. KpecTosa PAH,
153045, NBaHoBO, yn1. Akagemuyeckasn, 1

BaxHO 3afjadyeili COBPEMEHHOM XMMWM SIBISIETCA MOWCK MyTeiA CO34aHUS HOBbIX MaTepuasiioB Ans
BbICOKOYYBCTBUTE/bHBIX OMTWMYECKMX CEHCOPOB. MCMO/Mb30BaHWE MaKpOreTEPOLMKIOB —  YHUKASIbHbIX
COeLMHEHWNIA, UMEIOLLX MPOTHKEHHbIE KOHTYPbI TT-3/1EKTPOHHOTO COMPSXEHNS, (DYHKLMOHA/IbHbIE reTepoaToMbl
W rpynnbl, MO3BOMISIET CO34aBaTb MaTtepuanbl, 06/1afatolime HeoOXOAMMbIMU ANA  MPaKTWKM  HabopoM
CMEKTP/IbHBIX U (POTOM3NYECKUX XapakTepucTuk. C 3TOW UeMbK CUHTE3MPOBaHbl MOHO- W Au-
OKCa3aMeLLEHHbIE MPOM3BOAHbIE MOPGUPMHOB (MOP(MPUHOMALI), COAEPXKalliMe B PeaKUMOHHOM LEHTpe
[OHOpHbIE aTOMbl KMcnopoda. Takue 3aMeLLeHMsi OKasblBatOT GO/bLIOE B/VSIHWE HA 3MEKTPOHHYK CTPYKTYpY
MaKpoLMKfa N NpUBOAAT K COEAMHEHWAM C HOBbIMU (PYHKLMOHANbHLIMI CBOCTBaMU, KOTOPbIE CYLLECTBEHHO
OT/IMYAOTCA OT CBOMCTB K/acCUYeCKUX NOphUpnHOB. CUHTE3NPOBaHHbIE COEAMHEHWUS WAEHTUPULMPOBAHBI
MeToAamMu 3NeKTPOHHOM abcopbLmoHHOM, AMP *H cnekTpockonum 1 mMacc-CneKTpoMeTpuu.

[ns nonyyeHHbIX coeguHeHnii - 5,10,15,20-TeTpateHnn-21-okcanopmpuHa un 5,10,15,20-TeTpaceHnn-21,23-
JvoKcanopgupuHa MeTo40M CreKTPO(POTOMETPUYECKOTO TUTPOBaHNS M3YHeHbl KUCNOTHO-OCHOBHbIE CBOWCTBA,
onpefenieHbl NapameTpbl 3NEKTPOHHbLIX CMEKTPOB MOTOWEHNS WOHWU3MPOBAHHBIX U MOJMEKYNAPHBLIX (DOpM,
onpefeneHbl  KOHUEHTPAUWOHHbIE WMHTEPBasbl WX CYLIECTBOBaHWS. ViccrnefoBaHa KUHETMKA —peakuuid
06pa3oBaHNa MefHbIX KOMIM/IEKCOB OKCa-3aMeLLEHHbIX NPou3BoAHbIX 5,10,15,20-TeTpaeHnnnopgura npy 288
- 308K B pacTBOpuMTENSAX PasnnyHON NPUPOAbl. MpoBeaeH CpaBHUTENbHBIM aHann3 NOMYYEHHbIX KUHETUYECKNX
napameTpoB  peakuuMu  KOMMIEKCoo6pa3oBaHMS B CPaBHEHWM CO  CTPYKTYPHbIM  aHaiorom  —
TeTpadeHnnnopdmHoM. B foKnafe 06CYXAaloTcsd BO3MOXHOCTM reTepo3amell€HHbIX MOPHUPMHOB KavecTse
aKTMBHbIX KOMMOHEHTOB [/19 CO3[aHNS KaTUOH- CENEKTVBHBIX MaTepuasos.

PaboTa BbInosHeHa Npu omHaHCoBOI noaaep>kke rpaHTa PO Ne 19-03-00214

PARTITIONING OF AMPHIPHILIC COMPOUND IN AQUEOUS MICELLAR SYSTEMS
CONTAINING NONIONIC ETHOXYLATED SURFACTANT AND SURFACE ACTIVE
ALKYLIMIDAZOLIUM IONIC LIQUID: EXPERIMENT AND MODELING

lakovleva E.A., Safonova E.A., Victorov A.l.
Saint-Petersburg State University, Saint-Petersburg, Russia
st050655@student.spbu.ru

Surfactants are amphiphilic compounds that self-aggregate in solutions at concentrations higher than their critical
micelle concentration (cmc). These aggregates — micelles — contain a hydrophobic core and hydrophilic “corona”
where strong interactions between water molecules and surfactant’s polar heads take place. The
microheterogeneity of micellar aggregates makes it possible to solubilize various compounds whose localization
in the micelle strongly depends on their polarity. For instance, amphiphilic compounds like long-chain alcohols
usually extend between the core and “corona” parts of the micelle, affecting surfactant’s aggregation behavior as
cosurfactants. One of the key parameters quantifying the solubilization process is the micelle-water partition
coefficient KM", that is the ratio of a solute concentration in micelles to that in bulk water.

Solubilization phenomenon gave rise to application of such systems in many technological and biotechnological
processes, during the formulation of products containing water-insoluble ingredients, micellar catalysis, oil
recovery, drug delivery, water and soil purification and remediation etc. However, presence of multiple
components, particularly cosurfactants, may sufficiently improve solubilization capacity of micellar solutions.
For this reason, the effect of additives is of key importance.

In the present work, aggregation characteristics of the aqueous micellar systems of nonionic surfactant (Triton X-
114) with ionic liquid (1-methyl-3-octylimidazolium chloride) as surface-active additive were studied both
experimentally and with the aid of a molecular-thermodynamic model. n-Octanol was considered as a model solute
while Triton X-114 was chosen due to its biocompatibility and environmental safety. Molecular-thermodynamic
modeling was performed using a modification of the classical Nagarajan-Ruckenstein micellization model [1] that
takes into account the structure of micellar “corona” of poly(oxyethylene) nonionic surfactant with hydration water
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and solubilized amphiphile [2]. The model describes the dependence of the free energy of micellization and the
aggregation properties on the composition and thickness of the micellar “corona”.

The results demonstrate that n-octanol exists mostly in Triton X-114 micelles residing at the core — “corona
boundary with one methylene group located in the outer layer of the micelle. Alcohol solubilization in Triton X-
114 aggregates leads to a decrease in cmc values and to micellar growth.

This work is financially supported by Russian Science Foundation, project # 20-13-00038.

1. R. Nagarajan, E. Ruckenstein. Langmuir, 1991, 7 (12), 2934-2969.
2. A.lL Victorov. J. Chem. Eng. Data, 2014, 59 (10), 2995-3002

MOJIEKYNAPHO - AMHAMWYECKOE MOAEJ/IMPOBAHUVE OYHT B
2-MNPPOJIMAOHE N NN-OMMETUNALETAMUWAE

Anewonkosa A.A.Y, Kysbmukos M.C.1%, domuna H.A 2,
YYiBaHOBCKMIA rocy4apCTBEHHBI XMMUKO-TeXHOMOMNYeCKMi yHMBepCUTeT, MBaHoBo, Poccus
2VIHCTUTYT XvMUN pacTBOPOB Poccuiickoii akagemun Hayk, VBaHoso, Poccus
a-aleshonkova@list.ru

OpHocnoliHble  yrnepogHble HaHOTPYOkM (OYHT) CKkIoHHbI 06pa3oBbiBaTh arfoMepatbl, UYTO 3aTpyAHseT
NPOSBNEHNE WX Pa3NINYHbIX YHWKaNbHbIX CBOMCTB W, Kak CMefcTBUE, OrpaHWuMBaeT WX MPUMEHEHUE.
CnepoBaTefibHO, MOMy4YeHUe OAHOPOAHbLIX cycneH3uin OYHT ¢ BbICOKMM COAepXaHMeM WHAMBUAYaIbHbIX
HaHOTPYOOK SIBNISIETCA OAHOM M3 Hanbosee aKTyalbHbIX 3aa4y B 06/1aCT HAHOMAaTEPWaoB.

B HacTofillee Bpems, [OCTaTOYHO CTabwibHble aucnepcun OYHT nonyyeHbl ¢ MCNO/b30BaHWEM aMUAHbLIX
pactBopuTeneil. Hanmume napbl CBOOOAHLIX 3/7EKTPOHOB ¥ BbICOKOrO CO/IbBATOXPOMHOIO MapameTpa
MONAPHOCTN, a Takke T — CWUCTEMbl B aMWUAHbLIX PacTBOPUTENAX, O6BACHAET WX CMOCOBHOCTb K
avcnepruposaHnto  OYHT. T[Mostomy [And NpOBEAEHWs pacyeToB, B Haweil pabote, B KayecTse
JMcnepryupyoLwwmx areHToB 6binun BelbpaHsl 2 - nupponngoH u NN - aumetunaveTamus,

Llenb paboThbl 3aK/oyanacb B OLEHKe 3heKTMBHOCTM 2 - nuppoimgoHa u N,N - aumeTunauetammpa Ans
OVCNEPrupoBaHns  OJHOCMOVHBLIX YIrNepoAHbIX HAHOTPYO6OK METOLOM MOJEKYNIAPHO -  AMHAMUYecKoro
MOZEeNMpPOoBaHUs.

MogenunpoBaHue NpoBoAMAOCL No obwemy MJ, — anroputmy [1] B nporpamMHom nakeTe "Gromacs-2020.4".
CHauasna cucTembl C aMUAHBIMU PACTBOPUTENAMM MEPEBOAUNNCE B COCTOSHWE peflakcauum nyTem MUHUMKU3ALLMN
3Hepruun. Ans sepudukauum cTabmnbHOCTU CUCTEMbI ObINO NPOBEAEHO ModenvpoBaHme B NVT — aHcambne npu
Temnepatype 300 K, ucnonb3oBasncs Tepmoctat Nosé—Hoover ¢ KoHcTaHToi penakcaumu 0,1 nc. MonydeHHas
Ha npeablgyLLeM aTane KOH(Urypaumus CUCTEMbI SBASNaCh BXOLHON ans mMogenvposaHust B NPT — aHcam6rie.
[JaHHbI aHcaMb/b paccunTbIBa/ICS NpU JaBneHnn 1 6ap, NpuMeHs/cs TepMocTaT bepeHAceHa ¢ KOHCTaHTOM
penakcaumn 0,1 nc. MapameTpbl HECBA3aHHOrO B3aMMOAENCTBMA Ans yrnepoga YHT cOOTBETCTBOBa/IM
napaMmeTpaM aTOMOB Yrnepoja Haxogawmxca B 6eH30/1bHOM KOJbLe, B3ATbIX U3 cuioBoro nons OPLS — AA.
MapuwmanbHbIi 3apsg Obln YCTaHOB/IEH paBHbIM HYM0. [ns OueHKu cTeneHn gucneprupoBadus OYHT 6biam
nofyyeHbl 3HepPrum CBOOOAHOrO CBA3bIBaHMS ABYX pacTBopuTeneit ¢ OYHT, nyTem aHanuza QyHKLWUIA
noTeHUmana cpefHeli cunbl. MonyyeHHble pe3ynbTaTbl 06CYXAalTCA B AoKnaje.

PaboTa BbINoaHeHa Npu nogaep>kke Poccuitckoro hoHga yHaaMeH TanbHbIX uccnegosaHuii (npoekT Ne 20-
03-00037-a).

1. M.P. Allen and D.J. Tildesley Computer simulation of liquids. Second Ed. Oxford University Press. 2017, 640 p.

CTPYKTYPHbIE I TEPMO®U3NYECKUE CBOVICTBA MHOIOKOMIMNOHEHTHbIX
KPUCTANNOB TMOKOHASOJIA N KITOTPMA3ONA C BUHHOW KNCJ/TOTOWU

Boituos [.E.?, Manun A.H.}, iposa K.B.
YHCTUTYT XvMum pacTBOpoB Poccuiickoii akaaemum Hayk, ViBaHoBo, Poccus

2/IBaHOBCKMI rOCY4apCTBEHHBI XUMUKO-TEXHONOTMYECKWIA yHUBEpCUTET, VBaHoBO, Poccus
debvoycovll@gmail.com

BOMbLLOE KOMMYECTBO NIEKAPCTBEHHBIX BELLECTB MMEIOT HU3KYH PacTBOPMMOCTb B BOJE, a, CME[0BaTe/bHO, W
6UOAOCTYMHOCTL, MO3TOMY BaXKHOI 3a7aueli IBASETCS NOUCK HOBbIX (DOPM NIEKapPCTBEHHbIX BeLlecTB. OgHUM 13
NOAXOAOB W3MEHEHWS pPacTBOPUMOCTY SBMSIETCA METOA  MOMYYeHUS MHOTOKOMMOHEHTHbIX KPUCTa//IoB
NeKapcTBEHHbIX BellecTB. OGbeKTaMK [aHHOTO WUCCNeAo0BaHUs CTan fiBa NPOTMBOrPUOKOBBLIX COEAVHEHUS:
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