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1. Mopndikauisi BIaCTUBOCTEN XOJECTEPUYHUX PiIKUX KPUCTAJIB HAHOLOMILIKAMU [J151 BAKOPUCTAHHS B ONITUYHUX

ceHcopax

2. Modification of cholesteric liquid crystals by nano impurities for use in optical sensors

Pedepar:

1. B po6oTi 06rpyHTOBaHO BUOip 00’€KTIiB JOCIIIKEHHS Ta HABE€JIEHO OCHOBHI IapaMeTpU HAHOKOMIIO3UTIB JJ1s1
moaudikanii xosecTepruYHUX PiIKUX KpUCTaliB. 30KpeMa, sIK 6a30Bi piIKOKpuCTaIiyHi MaTpuLli BUGPaHO CePiiiHO
BUTOTOBJIEHI CyMillli xoslecTepuyHUX pigkux Kpucrtainis ¢pipmu Hoffmann-La Rosh© - CLC2101L, CLC2103L, a Takox
XOJIeCTePUYHi cyMillli cuHTe30BaHi B IHcTUTYTI ¢izuku HaniBnposigHukiB HAH Ykpainu EEL [JocninkeHo BIIUB
HAaHOYACTUHOK Ha (Pi34HI NapaMeTpu X0JIeCTEePUYHUX PiIKUX KPUCTAIB Ta iHAYKOBAaHUX XOJIECTEPUIHUX PIIKAX
KpUCTaJliB BUOpaHO HAaHOTPYOKHU HiTpunmy asnoMiHiio AIN, 30710Ti HAHOCTPYDKHI CHHTE30BaHi 3apOJIKOBO-
[IOCepeHULILKUM METOIOM, ApioHO3epHucTUl MarHeTUT (Fe304), HaHouyacTunku Fe203. HaBefieHO MeTOAUKHU
IIPOBEIEHHS NOCiIKE€Hb ME30IIOPUCTUX CTPYKTYP Ha OCHOBI X0JIECTEPUYHUX PiIKMX KPUCTAJIIB i3 BMiCTOM
HaHOPO3MIpPHUX JOMIlIOK. HaBeeHO cxeMy eKCIiepUMEHTAIbHOI YCTAaHOBKY [1J181 JOCIIII)KEHHS B3a€MO/Iii ra30BOT0

cepenoBuIla Ta MOAUPIKOBAaHUX CTPYKTYP Pikux KpuctasiB. O6IPyHTOBAaHO BUOIp eJleMeHTHOI 6a3u JJ1s peasisanii



(oTonepeTBopioBaya Ta MPEACTaBI€HO METOAUKY (POPMYBAHHS CIIEKTPATIbHUX XapaKTEPUCTHK Ha OTO OCHOBI.
[TpoBeneHO cneKTpasbHi JOCTIIKeHHS X0J1eCTepUYHOTro pigkoro kpucrana CLC-2103L seroBaHoro
HaHOYaCTUHKAMU MarHeTHUTy, SKi 30iCHIOBAJIMCE Yy Aiana3oHi JoBXMH xBuib 200 - 1200 HM, IpU KiIMHAaTHUX
TeMIlepaTypax i KOHLeHTpalii MoHookcuay Byriewto Bif 20 1o 150 mr/m3. OTpuMaHO 3aj1eXXHOCTi KoedillieHTa
CIIEKTPAJIbLHOI YYTJIIMBOCTI 1711 HAHOKOMIIO3UTIB Ha OCHOBI MarHeTuty Fe203 i Fe304, sKi okasyoTs, 110,
He3aJIeXXHO Bifl TUITy MarHeTUTy, 30iblIeHHs Horo KoHueHTpauii B XPK maTpulli IpMBOAUTD 1O 30i/bLIEHHS
KoediljieHTa ClleKTpabHOi 4yTIMBOCTI. 3alIPONIOHOBAHO CXEMOTEXHIUHE pillleHHs NOOYA0BYA ONITUYHOIO CEHCOopa
MOHOOKCH/y BYIJIELIO HA OCHOBI X0JIECTEPUYHOTIO PigKOro KPUCTasa, JIETOBAHOTO HAHOPO3MiPHUM MAarHETUTOM
Fe203, yMOXIMBIIIOE BU3HAYEHHS KOHLIEHTPAllii MOHOOKCHAY ByTJelo B Mexxax Bif, 10 mo 40 mr/m3. Po3pobaeHo
ONTMYHUI CEHCOP aMiHOKMCJIOT, YyTJIMBAM €JIEMEHTOM $KOT'0 € XOJIeCTEPUKO-HEMATUYHA CyMilll Ha OCHOBi BLO-
60+5CB, nornoBaHa BOGHUM PO3YMHOM 30JI0TMX HAHOYACTUHOK. [JaHMI1 HAHOKOMIIO3UT BUKOPUCTOBYBABCS 1S
IeTeKTyBaHHS BaJliHy B MeXKax KOoHLleHTpauiii Bif O 7o 50 %. BcTaHOBIEHO 3a/1€XXHICTh MK KiJIBKICTIO
HaHOYaCTUHOK 30JI0Ta B CyMillli Ta BEJIMYMHOIO MiHIMaJIbHOI OBXWHY XBUJIi TPONYCKaHHS. [IpoleMOHCTPOBAHO, 110

30i/1bLIIEHHS KOHLIEHTPallii HAHOYACTHMHOK 30J10Ta B cyMilli oHaz 10 % 36iblye 4yTIMBICTh CUCTEMHU [I0 BaJliHY.

2. In this work we present general motivation for our research, justify and rationalize the particular choice of
materials that were studied and present the main characteristics of the nanocomposites used for modification of
CLC properties. As a basic liquid crystal matrices in our research were chosen: commercially produced CLC
mixtures by Hoffmann - La Rosh© - CLC2101L, CLC2103L; and cholesteric mixtures synthesized in the Institute of
Semiconductor Physics, NAS of Ukraine - EEl. To investigate the effect of nanoparticle doping on CLC and induced
CLC physical properties, following types of particles were selected: Aluminum nitride (AIN) nanotubes, gold
nanorods synthesized by seed-mediated method, Magnetite particles (Fe304), Ferric oxide particles (Fe203). In
this work we present: General research methodology for studying mesoporous structures based on CLC modified
by nanoparticles; Detailed scheme of experimental setup used for research of interaction between CLC based
structures and different gases. Suggested design of photo-converter device and proposed methodology for
formation of its spectral characteristic. Spectral studies of cholesteric of liquid crystal of CLC - 2103], are
undertaken magnetite alloyed by nanoparticles, that came true in the range of lengths of waves of 200 - 1200 um,
there is a from 20 to 150 mg/m3 at room temperatures and concentration of monoxide of carbon. Dependences of
coefficient of spectral sensitivities are got for nanocomposix on the basis of magnetite of Fe203 and Fe304 that
show that regardless of type of magnetite of increase of his concentration in XPK of matrix results in the increase
of coefficient of spectral sensitiveness. The circuit design solution for the construction of an optical carbon
monoxide sensor based on a cholesteric liquid crystal doped with nanosized magnetite Fe203 allows to determine
the concentration of carbon monoxide in the range from 10 to 40 mg/m3. An optical amino acid sensor has been
developed, the sensitive element of which is a cholesteric-nematic mixture based on BLO-60 + 5CB, supplemented
with an aqueous solution of gold nanoparticles. A study of this sensor to determine the concentration of valine in
the range from 0 to 50%. The relationship between the number of gold nanoparticles in the mixture and the value
of the minimum transmission wavelength is established. Increasing the concentration of gold nanoparticles in the
mixture by more than 10% increases the sensitivity of the system to valine.

Jep>kaBHHHM peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii NpiopUTETHHH HaNIPSIM iHHOBALLiHHOI Jis1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:

ConiasIbHO-€KOHOMIYHA CIPSIMOBAHICTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. MUKUTIOK 3€HOBI MarBilloBUY

2. Mykytiuk Zenovii Matviyovych

KBasigikanis: 1. ¢.-m. u., 01.04.15
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Koz 3a €JIPTIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Koryt Irop TumodiiioBny

2. Kogut Igor T.

KBasigikamis: x. 1. 1., 05.27.01
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma By1acHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Ili>xx borman PomanoBu4

2. Tsizh Bohdan Romanovych

KBasmigikamis: n.1.1., 05.27.06
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

Makcum’sik ITetpo [TeTpoBuy

Maxkcum’sk Ilerpo ITeTpoBuy

IOpuenko T.A.



