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OCOBJINBOCTI ®OPMYBAHHA TA EJIEKTPUYHI
BJIACTHUBOCTI IIOJIIMEPHUX KOMITIO3UTIB
HA OCHOBI CIIPAI’)KEHUX ITOJIMEPIB I CTUPOMAJIIO

Mapruniok I'. B.
KAHOUOam XiMidHUX HAyK, OOyeHm,
doyenm Kagedpu exonozii, ceoepaghii ma mypuzmy
Pignencokuil depoicagnuti cymanimapnuil yHieepcumem
M. Pisne, Ykpaina

I'akauio O. 1.
Kanouoam citbCbKo20Cno0apcbKux HayK,
8UKNA0AY
BCII «Pignencokuii mexuiunuil ¢haxosuii konedc Hayionanornozo
VHIgepcumemy 800H020 20CNO0APCmMea ma NPUPOOOKOPUCTYBAHHA Y
M. Pigne, Yrpaina

CTpiMKMHA pO3BHTOK HAayKHM 1 TEXHIKM 3yMOBUB BHHHKHEHHA
«IHTEIEKTyaJbHUX» a00 «PO3YMHUX» MOJIMEPHHUX MaTepialiB, IO € OIHIM
13 IEPCIIEKTHBHUX HANPSMKIB CyYaCHUX HayKOEMHHX TEXHOJIOTIH.

EnextponpoBiaHi crpspkeHi noniamiHoaperu (ITA) 3 MOMEHTY BIAKPHUTTS
1 10 ChOTOIHI € BAKIMBHM IPEAMETOM JOCITIHKEHb, 3aBISKH MPOCTOTI
CHHTE3y, XOpOIIili eNeKTPONPOBiJHOCTI Ta eKoJoriuHii cTabinpHOCTI. Ix
MOYKHa PO3IJISAATH K «CHHTETHYHI HAHOMETAJIM» 3 JiaMeTpOM YacTHHOK
10-20 BHM 1 YyHIKaJIpHHUMH €ICKTPUYHUMH, OITHYHUMH, TepMmozaedop-
MaliiHUMH BJIACTHBOCTSIMM, SIKI JJO3BOJISIIOTH 3aCTOCOBYBAaTH B SIKOCTI
SJICKTPOIB COHAYHUX Oarapeil, Ta30BHX JIaTYMKIB, aKTUBHUX EJICKTPOHHHUX
KOMIIOHEHTIB, €JEeKTPOCTATHYHHUX MJHCICPCIHHUX MOKPHUTTIB, CEHCOPIB
MOHITOPHHTY TOBKLIIA, MPOAYKTIB XapuyBaHHS Ta HOBITHIX 3aCTOCYBaHb B
raiy3i meauiunu, oiomnorii [1, 2].

Jnst OCHiZKeHb  eJIeKTPONPOBITHOCTI Ta MOP(OJOTiYHOI CTPYKTYpH
OTPUMAHUX IUTIBKOBMX TIOMIMEPHHX KOMIIO3UTIB  BHKOPHUCTOBYBAIU
MOJIENbHI CHCTEMHM Ha OCHOBI CIIPSDKEHHX ITOJIIaMiHOApEHIB — MOJIaHUIiHY
(ITAH), momioptoTonyinuny (IToTI), momioproanizuauny (IToA). Konomimep
CTHpPEHy 1 MaleiHOBOTO aHTiApUAY Wix Ha3zBow «ctupomains» (CTMA)
BHKOPHUCTAHO B SIKOCTI MOiMepHOT MaTpuii [3].

Konomimep CTMA CHHTE30BaHO TPaTUIITHAM METOJIOM pPaIUKaIbHOL
KoIoJliMepu3allii eKBIMOJIIpHOI KIJIBKOCTI CyMIIIl CTHPEHY 1 MaJeiHOBOTO
aHTiApUAY WiX 4Yac HarpiBaHHsA. SIK iHINIATOp BHKOPHCTaHO IIEPOK-
cun Gensoiny [4]. CuHTe3 moiiMmep-nomiMepHux kommo3utiB CTMA-TIA
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MIPOBO/IMIIM OKHCHOIO MOJIIMEPH3alli€l0 aMiHOAPEHIB B pPO3UMHAX CTHPOMAIIO
pi3HOi KOHIEHTpalii y 3MiIaHOMY PO3YMHHHKY Boma-miokcan (1:1) 3a
MPUCYTHOCTI eKBiMOMSIpHUX Kimbkocted oxmcHuka (NH,),S,0g 12 0,5 M
torryeHcynbokuciaotT (TCK) 3a Temmeparypm 293-295 K ympomosxk
24 rtommH. IlmiBkoBi 3pa3sku CTMA-TIA TtoBmmHOMO 1m0 0,5+0,05 MM
(¢opMyBaHM Ha TOBEpXHI MpeaMEeTHOro ckia abo TedIioHy 3TimHO BiZOMOI
MeTOuKH [5].

BcraHoBII€HO, 110 B NONTIMEP-TIOJIIMEPHHUX CUCTEMax, YTBOPEHHX JlieNeK-
TPUYHUMH TONIMEPHUMH MaTPULSMH PI3HOTO THILY, €JIEKTPOIPOBIIHICTH
MIPOSIBIISIETBCST BXKE 32 MaJjloro BMICTY €JISKTPOIPOBIHOIO HAIOBHIOBAYaA.
[Tpu BBeneHHI B Ji€JEKTPUYHY TOJIMEPHY MATPHLIO EJIEKTPOIPOBIIHOTO
HalOBHIOBaYa 3aJIe)KHICTh E€JIEKTPONPOBIAHOCTI (0) BiA 00’€MHOTO BMICTY
HaroBHIOBa4a (¢, %) € HelNliHiiHOW0. 32 MaNoro BMIiCTy HAIlOBHIOBaYa BEJIH-
YHMHA MPOBITHOCTI (0) OMM3bKa 0 MPOBIAHOCTI YHCTOTO TOJIIMEPY, B IEOMY
BHIIAIKYy YAaCTHHKH a00 arperaTd YacTHHOK 130JbOBaHi OJHA BiI OJIHOI.
30UIbIICHAS BMICTYy HAIOBHIOBaYa MPHUBOAUTH OO PI3KOTO TEPEeXony 3
HETPOBITHOTO Yy TPOBIOHHUN cTaH (Ha MOPO3i MEPKOJALIi) 3 BiAMOBITHUM
3HAYCHHSAM TPOBITHOCTI (0,) BHACHIIOK (POpMyBaHHS HECKIHYEHHOTO KJilac-
Tepa MPOBIAHOCTI. 3a TaKUX YMOB JOCATAETHCS TPAHUYHHN BMICT HAIloB-
HIOBaya B MOJIMEpHil MaTpuili, yci YacTHHKH CTalOTh HPOBITHUMH, a
KOMIIO3HIiS Ma€ MaKCUMaJIbHY MPOBIAHICTH [3].

Jlnsi HayKoOBOTO OIKCY BHHUKHEHHsI IPOBIIHOCTI B KOMIO3UI[IHHUX
Marepianax po3poOJieHO Teopito, sika cGopMyibOBaHa JIsl HENEepepBHOTIO
CepeoBHUIIIa 1 JicTana Ha3By «Teopis mepkoysimii». JlaHa Teopis mae 3mory
OMHCATH TMPOIECH HANPI3HOMAHITHINIO! MPUPOIH, B yMOBaxX, KOJU 3a
ITOCTYTIOBOi 3MIiHH OJHOTO 3 MapaMeTpiB (HAIpHKIIaJ, KOHIEHTpaIlii) Biac-
THUBOCTI CHCTEMH 3MIHIOIOTBCS CTpHOKOTOAiOHO [6, 7].

OTpuMaHi eKCIEpUMEHTAIbHI PE3ylbTaTH MIOJ0 EIEKTPOMPOBITHOCTI
YTBOpPEeHUX MoliMepHUX HaHokommo3uTie CTMA — ITA nobOpe y3romxy-
I0ThCS 3 OCHOBHMUMH TIOCTYJIaTaMHM TIEPKOJIIIHHOI HayKoBOi Teopii, sika Jae
3MOTY HOSICHATH BUHUKHEHHS €JICKTPOIPOBITHOCTI MPH JOCATHEHHI AESKOl
KPUTHYHOI 00’ €MHOI KOHIIEHTpAIlil HAalIOBHIOBAa4a, BUKOPHCTOBYIOYH OCHOB-
HUI 3aKoH mepkoysmii. 3rigHo maHoi Teopil MakcHMalbHa IPOBIAHICTH
JOCSTAETHCSI 332 BMICTY TMOJIMEPHOTO HAMIOBHIOBAYA, SIKUH HAa3WBAIOTh «IOPIT
MEPKOJIALIi», 1 BiH BIAMOBiZae MaKCUMAaJbHIN MPOBITHOCTI 3a AK0i hopmy-
€ThCSl HECKIHUEHHWH Kiactep mposimHocTi. [I{omo mocmimkyBaHUX KOMIIO-
3UTIB TO «mOpir» nepkojsmnii craHoButh 8—10 % 00., Horo 3HadeHHs
3aJIeXKHUTh TAKOX BiJ IPUPOJM TOJIIMEPHOTO HaroBHIOBada, a came: [1oTI —
10 % 06., ITAH- 8,4 % 00. Ta [ToA — 8 % 00. [3].

B mporeci hopmyBaHHS MOTIMEPHUX KOMITO3HUTIB HA OCHOBI CTHPOMAIIIO
Ta EJICKTPOIIPOBIHMX HAlOBHIOBAYiB — CHPSDKEHMX MOJiaMiHOapeHiB
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(ITAH, IIoTI, IToA) yTBOpIOIOTHCS PI3HOMAHITHI EJIEKTPOINPOBIAHI JIaH-
LIOTH — KaHAJIX TPOBITHOCTI, SKi 1 BU3HAYATUMYTh MOP(QOJIOTII0 yTBOPEHIX
MIPOAYKTIB.

3anexHO Bi BUXITHOI KOHIEHTpalii MOHOMepy (amiHoapeHy) Gopmy-
FOTHCS TIONIMEPHI TUTIBKH Pi3HOI MOP(OJIOTIYHOI CTPYKTYpH. AJie B KOXKHOMY
OKpPEeMOMY BWIIIKy ICHY€ ONTHMAalbHA KOHIEHTpAIis IMoJliaMiHOapeHy, 3a
SIKOi BiZOyBaeThCSI MaKCHMAallbHA B3a€MOJIS €NEKTPOIIPOBITHOTO TOMIMEPY
31 cTHpomaieM. BcTaHOBIEHO, IO 32 YTBOPEHHS MHOJIMEPHHX HAHOKOM-
MIO3UTIB HA OCHOB MATpPUIll CTUPOMAIIO CHOCTEPIraroThCSl O3HAKHM BIIACTUBI
MaTpu4HOMY e(eKTy, KOJIM eJEeKTPONPOBIAHMI mojiMep (OpMye BIACHY
MEepKONIALiAHY ciTKy y Matpuiii CTMA, a KaHajdu MPOBIJHOCTI, KOHTaK-
TYIOYH MK c000r0, 3a0e3MeuyroTh MiJABHIIEHY IPOBIIHICTh KOMIIO3UTIB
MOPIBHSIHO 3 YACTOIO MaTpHIICto cTrpoMaio [1, 3].
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