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1. EIeKTPOONTUYHI Ta HEJIiHIMHO-OITUYHI BJIACTUBOCTI JIIOTPOITHUX I0HHUX PIIKMX KPUCTAJIIB 3 €JIEKTPOXPOMHUMU

IOMIIIKaMU.

2. Electrooptical and nonlinear-optical properties of lyotropic ionic liquid crystals with electrochromic admixtures

Pedepar:

1. B pucepTauiiiHiil poboTi HaBeleHO Pe3yabTaTU eKCIIePUMEHTAIbHUX AOCIIIPKEHb CTPYKTYPHUX,
€JIEKTPOONTUYHUX i HEJIIHITHO-ONTUYHUX BJIACTUBOCTEN JIIOTPONHUX i0HHUX pinkux kpucramis (JIIPK) 3
PO3YMHEHVMY B HUX €JIEKTPOXPOMHMMM JIOMIIIKaMU BioJIOreHiB. BcTanoBsieHo, 3pasku JIIPK kanpuiaTy Kastiio 3
IOMilIKaM4 BiOJIOT€HIB yTBOPIOIOTh [IBOLIAPOBY CMEKTUYHY A (a3y 3 XapaKTEPHUM €JIEKTPOCTATUYHUM [TPOLIAPKOM,
110 CKJIAIA€ThCH i3 KaTiOHIB MeTasly, BOJY Ta HETATUBHO 3aPsIpKEHNX aTOMIB KUCHIO, MDX aJIKiIbHUMU JIQHI[IOTaMU.
BusBieHo, 10 NOMIIIKY BiOJIOreHiB (2-4 BaroBUX BiZJCOTKM) FTAPMOHIUYHO BOYJJOBYIOTbCS B PiIKOKPUCTAJIIYHY
MAaTPULIO, HE TIOPYIIYIOUH ii IBOAPOBOi CTPYKTYPH, IpH oMy JIIPK BIOPSAIKOBYIOTE MOJIEKYJIM BiOJIOTEHIB.
[TokasaHo, mo komno3sutu JIIPK-BiosoreH xapakrepusyThCs €JIEKTPOXPOMHUAMU BJIACTUBOCTSIMU, IPUTAMAaHHUMU
BJIACHO BiOJIOT€HAM, SIKi BiIHOBJIIOIOUMCh YTBOPIOIOTh 3a0apBJIeH] KaTiOH-paiuKalu Ta AUMEPH, iCHYBaHHS SIKUX
HiATBEPAXYETbCS] ONTUYHMMU CIIEKTPAMU NOTJIMHAHHS. BCTaHOBIIEHO, IO Mif Ai€10 eJeKTPUYHOrO IMOJIS

BifOyBaeThCs posuiapyBaHHs 3pa3kiB JIIPK-BiosioreH. B pe3ynbTati yTBOPIOETHCS IBOIIAPOBAa KOMipKa, 1110



CKJIaJIaeThCs 3 MIAPy PiAKOro KpUCTaIA i MOrJIMHAIOYOTO APy NPOAYKTIB BiHOBJIEHHS (KaTiOH-PaAKaJliB Ta
IvMepiB) BiosioreHiB. B nBomapoBux komipkax JIIPK-BiosioreH peasnizoBaHO Ta AOCHIIKEHO TUHAMIYHUHN 3aI11C
rosorpadiyHux I'paToK. BcTaHOB/IEHO, 110 3anKC BiiOyBaeThCsl B 3a6apBIE€HOMY 1IapPi IPOAYKTIB BilHOBJIEHHS
BioJIOreHiB. 3alIPOIIOHOBAHO MEXAHi3M royorpadiyHoro 3anucy B Asoumaposux KoMmipkax JIIPK-Biosioren, siknit
1oJIirae B 000pPOTHiNl (POTOKOHBEPCIi MixK IMMepaMu Ta KaTiOH-paiuKaJlaMHy BiOJIOTE€HIB Mif Ai€lo J1a3epHOro

BUIIPOMIiHIOBaHHSI.

2. This work presents the results of experimental studies of structural, electrooptical and nonlinear-optical
properties of lyotropic ionic liquid crystals (LILC) with soluted electrochromic admixtures of viologens. It is
determined that LILC of potassium caprylate with viologen admixtures form double-layer Smectic A phase which
is characterized by electrostatic interlayer of metal cations, water and negatively charged oxygen atoms between
alkyl chains. It is found, that viologen admixtures (2-4 % by weight) are harmonically built into liquid crystal matrix
without breaking its order. At the same time LILC arrange viologen molecules. It is shown that LILC-viologen
composites obtain electrochromic properties inherent to viologens, which produce coloured radical cations and
dimers while reducing. The presence of radical cations and dimers is fixed by optical absorption spectra. It is
established that under the action of an electric field samples of LILC-viologen form bi-layer structure consisting of
a liquid crystal layer and an absorptive layer of viologen redox products (radical cations and dimers). A dynamic
grating recording was realized and studied in bi-layer LILC-viologen cells. It is determined that recording takes
place in the coloured layer of viologen redox products. The possible mechanism of grating recording in LILC-
viologen cells is suggested and lies in reversible photoconversion between dimers and radical cations of viologens
under the action of laser irradiation.
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