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XIV Me>KayHapogHas Hay4Has KOHhepeHLms
«[lMpo6nembl conbBaTaLMM U KOMNIEKCO06pa3oBaHus B pacTBOPaXx»

XapaKTepHbl TPW PasfMyHble KOH(OPMaLUM: «MIOCKOCTHaA», «3K30»- U PefKas «3HA0-3K30»-KOH(opMauus.
Cpeay HMX «NMOCKOCTHas» KOH(opMaLMs, B KOTOPOIA TPW TMAPOKCUMETU/IbHBIE TPYMIMbl NeXaT B MA0CKOCTY
YeTBEPTUYHOIO aToMa Yrnepoja, ABNseTca Hambonee xapakTepHoi ansa TRIS KaTUOHOB. Hannume fByX aTOMOB
BOZOPOAA NPV aMMOHWiAHOI rpynne B DEA KaTvoHax NPUBOAMT K peannsaumm ABYX KOH(opmaLuid, B KOTOPbIX
OBE TUAPOKCUITWUMbHbIE BETBU OPWEHTMPOBaHbI OTHOCMTENIBHO OAHOMO  aMMOHWMIAHOTO aToMa BOAOPOJAA
(KBasMnpoTaTpaHoBasi CTPYKTYPA) UMK HanpaBneHbl K pasHbiM aToMam Bogopoda “NH, rpynnbi.

VccnepoBaHue BbINOMHEHO 3a CUeT rpaHTa Poccuiickoro HayuHoro choHaa (npoekT Ne 20-73-00033).
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BUBPALIVIOHHbBIN MJIOTHOMEP BbICOKOIO JABTEHUS.
MJIOTHOCTb CMECW BOAA-2-TTNPPOJINAOH

Makapos [J.M.", KoynuHa J1.E.2 Eropos I".1.}, Konkep A.M.!
"MueTuTyT Xxumnmn pacTBopos Poccuiickoil akagemum Hayk, ViBaHoBo, Poccus
%Y\BaHOBCKWI rOCyJapCTBEHHbIN NOMNTEXHNYECKMIi yHuBEpCUTeT, VBaHoBo, Poccus
dmm@isc-ras.ru

B paHHOW paboTe 6blna CKOHCTPyMpOBaHa YCTaHOBKA A5 M3MEPEHWSt MIOTHOCTM >KUAKOCTM B LUMPOKUX
napameTpax COCTOSHWS. YCTaHOBKa cO3faHa Ha 6ase nioTHOMepa C BuGpupytowein Tpyokoii DMA HP
MMEIOLLIEr0 Anana3oH paboumx Temnepatyp 263.15-473.15 K u gasnennii go 70 MMa. s nposepku npubopa
1 npoLeaypbl KaMbpPoBKM, BbiN 3MepeHbl NAIOTHOCTY YACTOro Tonyona u 1 m sogHoro pactsopa NaCl. Bbinm
NPYMeHeHbl [Be METOAUKWM KanubpoBku feHcuMeTpa. [lonyyeHHble NAOTHOCTY BbIGPAHHBIX 3TANOHHbIX
BELLeCTB COMOCTaB/eHbI CO CMPaBOYHbLIMY JaHHBLIMMU.

B paboTe TakxKe OblIM M3MEPEHbI NIOTHOCTU CMECK BOAa—2-NMPPONAOH B UHTepBane TemnepaTyp 278.15 K-
323.15 K 1 gaBneHuii go 70 MIMa. 9KcneprMeHTanbHble AaHHble MAOTHOCTU OblW ONKUCaHbl ypaBHEHUEM TeliTa
B TOM )Xe [Mana3oHe [JaBneHus 1 Temnepatypbl. OTW [aHHbIE WCMOMb30BINCL AN NOMYYeHUsS [pYrnx
00bEMHbIX CBOWCTB CMecu. [lokasaHO, 4YTO W30bITOYHbIE MOJIbHble 00bLEMbI CMEcH BOAa—2-NUPPONNAOH
OTpuUaTeNbHbI, @ C POCTOM [JaBNEHUS U TEMMNEPATypbl CUCTEMA CTPEMMUTCS K MAE/IbHON CMeCU. SKCTPEMYMbI Ha
KOHLIEHTPALMOHHBIX 3aBUCUMOCTSAX NapumasibHbIX MOJbHbIX O0OBEMOB KOMMOHEHTOB, B 06/1aCTb HU3KUX
KOHLEHTpaumii 2-NMpPpPonnaoHa, XapakKTepU3yoT BMSIHWE TPEXMEPHOW CETKM BOAOPOAHbIX CBA3eN BoAbl. Bbina
npoBefieHa OLEHKa BAWAHUA 2-NAPPOAMAOHA Ha BOAY C MOMOLLbK HECKOSbKUAX TepMOAUHAMUYECKMX
KpuTepres. O6HapyXeHo, YTO cobNaeTca TepMOAMHAMUYECKas COrNacoBaHHOCTb PACCMOTPEHHbIX KPUTEPUEB
1 NOKasaHo, YTo 2-NUPPONNAOH UMEET rmapOoto6HbI XapaKTep B3aMMOAEACTBMSA C BOAOVA.

PaboTa BbINnonHeHa Npy oMHaHCOBOI Noaaep>Kku rpaHTa POPI Ne 20-03-00037

PARTITIONING OF L-TRYPTOPHAN IN AQUEOUS BIPHASIC SYSTEMS CONTAINING
DIALKYLIMIDAZOLIUM IONIC LIQUID WITH DIFFERENT ANIONS AND KOSMOTROPIC
SALT

Korchak P.A., Safonova E.A.
Institute of Chemistry SPbU, St. Petersburg, Petergof, Russia
st034758@student.spbu.ru

Separation and purification of biomolecules (e.g. amino acids) are the crucial tasks in biotechnology [1]. Some
ionic liquids (ILs) can serve as a safe alternative to organic solvents, many of which are toxic or flammable.
Aqueous biphasic systems (ABSs) formed by IL, water and inorganic salt are of particular interest for
bioextraction. An ability to form two liquid phases with the distribution of solute between these phases makes
these systems applicable for the required partitioning of biomolecules. One of the important advantages of ILs is
a possibility to modify their chemical structure in order to obtain the desired properties such as an extraction
capacity. Among the modified ILs, the amino acid ILs (AAILSs) attract much attention due to their low toxicity in
comparison with conventional ILs [2]. However, extraction ability of ABSs with ILs or especially with AAILSs is
poorly studied.

The main aim of this work was to study the distribution of a solute between the liquid phases effect in ABS
containing 1-alkyl-3-methylimidazolium ILs with halide and amino acid anions [C,mim]X (where n - number of
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carbon atoms in the alkyl chain of AAIL =4, 6, 8; X = Cl — chloride, Br — bromide, [Leu] — L-Leucinate, [Val] -
L-Valinate, [Lys] — L-Lysinate) and K,HPO, and K3PO, as inorganic salts. L-tryptophan was chosen as a model
solute due to its high hydrophobicity.

As a result, new data on partition coefficients of L-tryptophan in the selected ABSs were obtained. The results
showed that in ABSs with some AAILS, higher distribution coefficients are observed than in the systems with
halide ILs. Moreover, a correlation was established between the partition and phase behavior (the results were
obtained by us earlier [3]) of ABSs. It was found that, in general, partition coefficients of L-tryptophan are larger
for ABSs with a wider heterogeneous region.

It should be concluded that ABSs with AAILs are promising for the extraction of small biomolecules. The
results can be useful for understanding the driving force of phase separation and distribution of the solutes.

We thank the Russian Science Foundation, project # 20-13-00038, for financial support. Scientific research were
performed at the Research park of St.Petersburg State University («Center for Chemical Analysis and Materials
Research», «Center for Magnetic Resonance»)
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POLYMERIC IONIC LIQUIDS IN DILUTE AQUEOUS SOLUTION: MD SIMULATION OF
POLY(DIMETHYL DIALLYL AMMONIUM) SALTS

Gotlib I.Yu, Victorov A.l.
Saint Petersburg State University, Saint Petersburg, Russia
i.gotlib@spbu.ru

Polymeric ionic liquids (PILs) containing amino acid anions is an important new class of PILs that attract an
increasing attention. The effect of the anion chemistry on the conformational behavior of the PIL chain is one of
the key issues.
In this work we report the results of molecular dynamics simulations for dilute aqueous solutions of
poly(dimethyl diallyl ammonium) chloride (PDADMAC) and poly(dimethyl diallyl ammonium) lysinate
(PDADMALYs). Evolution of the polycation chain from a compact globule into an expanded coil is examined
and discussed in terms of theoretical models. The effect of presence of ionic pairs on the free energy of the chain
is estimated from the theory of dipolar chains [1, 2]. Conformational and diffusive characteristics of PDADMAC
and PDADMALYys are compared, revealing the effects of size and shape of the counterion.
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Figure 1. The gyration radius (a), the persistent length (b), and the number of Cl - anions condensed on the chain
(c) for a single poly(dimethyl diallyl ammonium) chain (400 monomers) in PDADMAC/water during its
evolution from a globule to an expanded coil. Black, MD results; gray, the Benoit — Doty approximation for R
using the persistent length from (b).
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