O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U000651
Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U003385
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 06-02-2018

II. Etran BukoHnauus JiP
Homep erany:

Ha3ssa eramy:

IToyaTok eramy:
3aKkiHYeHHs eTamy:

Buz 3BiTHOrO JOKyMEHTa:

I11. BizomocTi npo BuKoHaBus JIiP

Image not found or type unknow

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢izumuHO0i 0cO6H): IHCTHUTYT disnkn

HaIiBNPOBiAHMKIB iMeHi B.€. JlamkaproBa HanjionanpHoI akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416952
Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedon: 044-525-40-20



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

TloBHe HaliMeHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB pizuyHO0i 0cO6H): lepskasHe ninnpuemcTBO
BceykpaiHcbkuil fep>kKaBHMI HAYKOBO-BUPOOHWYMI LIEHTP CTaHAApTU3allii, METpoJIorii, cepTuikarii Ta 3axucty

npaB cnioxkuauiB ([I1 YkpMmeTpTecTcTangapr)
Kopg 3a €IPIIOY: 02568182
Micue3HaxoaKeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs
Poamip opranisaiii:

Tenedon:

BHeCOK CIiBBUKOHABIS Y 3BiTHHH eTaIl:

V. BimomocrTi npo 3amoBHHuKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PpiznyHOi 0c06H): HaujoHanbHa akazsemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBceka 061., 01030, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbha akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380442396594

VI. I>kepesia, HanpsiMH Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [IiP: 34 - norosip (3aMOBJIEHHS) 3 LEHTPAILHUM OPraHOM BUKOHABYOI BIajy,

aKkazieMielo HayK (TOJIOBHUMHU PO3NOPSITHUKAMU 010/I)KETHUX KOLITiB Ha npoBeneHHs: HIJIKP)

Hanpsam Q)iHchyBaHHH: 2.2 - IpUKJIaAHi JOCHiIKEeHHS i pO3pOOKHU
I>xepesia piHaHCYBaHHS

7713 - KOIITH Jep>KO0I0KeTy

Kopg, nporpamuoi Kinacudikanii BugaTkis i KpegurysaHHs (KIIKBK): 6541030

dakTHyHui 00car ¢piHaHCYBaHHS (THC. IPH.): 142




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

"Po3po6Ka MiKpO€JIEKTPOHHOI'O CEHCOPY [J1s1 EKCIIPECHOTO KOHTPOJIIO Ta aHaJli3y BMIiCTy CIpKOBOJHIO y MOBITPi"

Ha3sBa po6oTH aHIJIilICbKOIO:

"Development of a microelectronic sensor for express control and analysis of the hydrogen sulfide content in the

air"

Pedepat yKpaiHCBKOIO:

HaykoBo-texniunnii 3Bit 32 HIIP: 45 c., 25 puc., 5 Tabnnip, 25 nocunans. B pe3yipTaTi po60TH 32 IpOEKTOM 0YyJ10
po3pobieHo: (1) KoHuemniio popMyBaHHS KaTaJiTUYHO aKTUBHUX €JIEKTPOJIiB HAa OCHOBI IOPUCTUX MaTpULb
KPEMHII0 Ta HAaHOKJIaCTEePiB IE€PEXiTHUX METaliB/OKCUIIB 117151 MIKPOEJIEKTPOHHUX JETEKTOPiB €KOJIOriYHO
IKiAuBUX ra3is (H2S). MexaHi3M NifBUILEHHS KaTaJiTUYHOI aKTUBHOCTI IEPEXiAHNUX METAJIIB 3 TIOBHICTIO
3alI0BHEHOIO d-30HOI0 M0JIITae B 3MiHi 3a110BHEHHSI esleKTpoHamu d-cTtaHiB (1osiBi d - nipok Hap piBHeMm ®Pepmi) pu
YTBOPEHI IOBEPXHEBUX HAHOKJIACTEPIB OKCU/IB NIEPEXiIHUX METaliB; (2) po3p006JeHO BiATBOPIOBAHY TEXHOJIOTIIO
BUTOTOBJIEHHS KaTaJIiTUYHO aKTUBHUX €JIEKTPOIiB HA OCHOBI HAHOCTPYKTYPOBAHOTO [TOBEPXHEBOTrO MIAPY
€71a600KMCJIEHOTO (3 TYHEJIbHO TOHKUM OKCHIOM) KPEMHIIO 3 BOyJOBaHMMU KJIaCTepaMU MEPEXiIHAX MeTaiB Ta ix
okcupis (Cu, CuOx, W, WO3) B nopax; (3) BCTaHOBJIEHO peXXUM peecTpalii npucyTHocTti H2S B nosiTpi npu
KiMHATHI} TeMIlepaTypi MWJIsIXoM KoMOiHOBaHOi agcopo6uii H2S ta napis H20 3 MeTo!0 NifiBUIEHHS YyTINBOCTI
ceHcopiB 1o H2S B HaBKOJIMIIHBOMY CepenoBUli; (4) po3p06JIEHO Ta BUTOTOBJIEHO IEPEHOCHUM MIKPOEJIEKTPOHHUI
JaTYMK CipKOBOJHIO, SIKMI MIPALIO€e B Niana3oHi KoHueHTpayiil H2S 1 - 100 ppm y noBiTpi npu KiMHaTHIN
TemIepaTypi MeTonoM ¢ikCyBaHHS 3CyBY HaIIpyry Ha piBHi Iockux 30H ( UFB) nif giero ancopboBaHUX MOJIEKYI
CipPKOBOJIHIO MTPONOPLINHO ixX KOHLeHTpalii. PO3p06s1€Ho Ta BUTOTOBIEHO IPOTOTUI MiKPOEJIEKTPOHHOIO AATYMKA
Ha HM3bKi KOHLEHTPALlil CipKOBOJHIO y TIOBITPi Ta MPOBeIeHa ONTHUMI3allisl 1oro pobo4nx napameTpis Kiouosi

CJIOBA: MiKpOEJIEKTPOHHUM CEHCOP, CiPKOBOJEHb, TOPYBATUH Si, KJIaCT€pU METAJIIB, IOpIr peectpauii H2S.

Pedepar aHIJ1iHCBKOIO:

R&D Report: 45 p., 25 figures, 5 tables, 25 references. As a result of the work, the project developed: (1) the concept
of the formation of catalytically active electrodes based on porous silicon matrices and transition metal
nanoclusters / oxides for microelectronic detectors of environmentally harmful gases (H2S). The mechanism for
increasing the catalytic activity of transition metals with a completely filled d-band consists in changing the filling
of d-states by electrons (the appearance of d-holes over the Fermi level) in the formation of surface nanoclusters
of transition metal oxides; (2) developed a reproducible technology for the production of catalytically active
electrodes based on nanostructured surface layer of weakly oxidized (with tunnel thin oxide) silicon with built-in
transition metal clusters and their oxides (Cu, CuOx, W, WO3) in pores; (3) establishes the mode of recording H2S
presence in the air at room temperature by the combined adsorption of H2S and H20 vapor to increase sensitivity
of sensors to H2S in the environment; (4) a portable microelectronic hydrogen sulfide sensor was developed and
manufactured, operating in the range of H2S concentrations of 1 - 100 ppm in the air at room temperature by
fixing the voltage shift at the level of planar zones (UFBs) under the influence of adsorbed hydrogen sulfide
molecules in proportion to their concentration. The prototype of a microelectronic sensor for low hydrogen
sulfide concentrations in the air has been developed and manufactured and optimization of its operating
parameters has been carried out. Key words: microelectronic sensor, hydrogen sulfide, porous Si, metal clusters,
threshold of registration of H2S.

Inpekc YIK: 532.6, 621.315.592; 53.082.73; 004.93.1
Koau TemaTHYHHUX PYOpPHK: 29.17.19.05

KepiBHHUKH po6OTH



BiacHe IIpizBuie Im'sa I1o-6aTbKOBi:/luToBYeHKO Bosogumup [puroposny
HaykoBHH CTyIiHb:

Buene 3BaHH:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: "P03p06Ka MIKPOEJIEKTPOHHOTO CEHCOPY /ISl EKCIIPECHOTO KOHTPOJIIO Ta aHAI3Y

BMICTY CipKOBOZHIO Yy TIOBIiTPi"

Ha3zpa HTII aHri#icbKoI0: "Development of a microelectronic sensor for express control and analysis of the

hydrogen sulfide content in the air”

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJbTaTH:

T'asy3b 3acTOCYBaHHSI: 72.1

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B xoai BUKOHAHHS IPOEKTY PO3POGIIEHNII Ta BUTOTOBJIEHUIT BUCOKOYYTIIMBUN Ta CEJIEKTUBHUI
IATYMK 718 KOHTPOJIIO HU3bKUX KOHLEHTPALill CIipKOBOJHIO Y NOBITPi y Aiana3oHi KoHueHTpauin 1-100 ppm 3
KaTaJiTUYHO aKTUBHUMU YyTJIMBMMU €JIEKTPOJAMM HA OCHOBI IIOPYBAaTOr0 KPEMHIIO 3 iIHKOPIIOPOBAHMMU
KJlacTepaMu NepexigHuX MeTasliB Ta ix okcuzis metainis (Cu//W). Pesyabratu HIP MOXyTb O6yTU BUKOPUCTAaHI I1pu

CTBOPEHHI PI3HOMaHITHUX BUCOKOSIKICHUX CEHCOPHUX CUCTEM [JI51 Fa30BUX CEPELOBUILL.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 3-5 pokis
3aKiHYeHHs eTamny:

Crnio>KHuBavi NPOAYKILii: Ciy)k61 MOHITOPUHIY HABKOJIMIIHBOTO CEPENOBUIIA 32 JOTIOMOTOIO {HTEJIEKTYaIbHUX

CHCTEM SIK B I10OYTi, TaK i B IPOMHUCIIOBOCTI.
IlepcrieKTHBHI PUHKH: Vkpaina, €C, KazaxcraH, Typujis
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 0
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasiBHicTb Gi3Hec-mjIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IToTeHUiaILHUM 00CAT IPOAAXKY, THC. TPH.: 0
OuiKyBaHHI TepPMiH OKYMHOCTI (POKiB): He BU3HAYEHO

JopaTtkoBa iHdopMaList: 3a orosopom

IX. Bi6siorpadiuyHuii onuc
TTYBJIKALIIL : 1) V.G. Litovchenko, T.I. Gorbanyuk, V.S. Solntsev. New adsorption active nanoclusters for ecological
monitoring Nanodevices and Nanomaterials for Ecological Security, Springer, Editor by Kiv, Arnold E et al. 2013,



pp- 297-306; 2) P.M. Bana6aii, T.I. l'op6aHiok, B.I. JIutoBuenko, O.M. UepHikoBa AKTHBALLisl KATATITUYHUX
BJIACTMBOCTE HaHOKJIacTepiB MeTasiB. YKp. ¢i3. xypH., T 59, N27, 2014. cc 726-731; 3) V.G. Litovchenko, T.I.
Gorbanyuk Mechanism of influence of aminoacid adsorption on Photoluminescence of nanoporous silicon J.
Bon?ca and S. Kruchinin (eds.), Nanotechnology in the Security Systems, NATO Science for Peace and Security
Series C: Environmental Security DOI 10.1007/978-94-017-9005-5__ 22, © Springer Science+Business Media
Dordrecht 2015. pp 257-266; 4) V.G. Litovchenko, T.I. Gorbanyuk, V.S. Solntsev, MexaHizM afgcop60-KaTaliTHYHO]
aKTMBHOCTI HAHOCTPYKTYPOBaHOI [I0BEPXHI KPEMHIIO, JIETOBAHOI KJIaCTEPAaMU NIEPEXIIHUX METaJIB Ta iX OKCUIAMU,
Ykp. ®i3. XKyph., Tom 62, N2 7, 2017, cc. 601 - 6104; 5) V. Lytovchenko, T. Gorbanyuk, V. Kladko, A. Sarikov, N. Safriuk,
L.Fedorenko, Steponas Asmontas, Jonas Gradauskas, Edmundas Sirmulis and Ovidijus Zalys, Preparation and study
of the porous Si surfaces obtained by electrochemical method, Semiconductor physics, quantum electronics and
optoelectronics, 20 (4), 2017, pp. 385 - 395
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