coincide), were measured. Detecting of waves was carried out with using
piezoelectric properties of the plate material. Excitation of backward Lamb
wave was excited with piezoelectric ceramic transducer. The determination of
the phase velocity of the waves was performed by measuring of the
wavelength with the phase method of variable base. The measurements were
carried out in plate with thickness 0,66 mm at frequencies ~ 2,7 MHz. The
observed value of phase velocity of backward wave was varied in region

15-10° +29-10° m/s. The existence of backward Lamb wave in CdS plate is

proved. This fact may be used to realize the interaction of charge carriers with

backward elastic waves and elastic waves with zero group velocity.
Keywords: Lembe wave, reverse waves
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JIIOMIHECUEHMHI  erlacmueocmi  Uentonio3u  3anexame  6i0  murly  8UXIOHOT
POC/IUHHOI  cUpPOBUHU ma criocoby o06pobKu, WO posiersembCsi 8 PIsHIU
IHMeHcusHoOCMI CceiYeHHs, OOHaK rpoink criekmpie ghomoritomiHecyeHuli (@J1)
3anuuwaemscsi rpakmu4yHo He3MiHHUM. Makcumym HeernnemeHmapHoi cmyau @J1
uenno3u nexxums 6s1u3bko 490 Hm ripu 36y0xeHHi Ha 405 HM.

Komnosumu, wo micmunu Himpam apreHmymy, 8 UifioMy, eusienssu
nodibHul npogbinb cmyau @JF1 3 makcumymom ripu 490 HMm, ane i3 6inbw
IHMEHCUBHOK  KOPOMKOX8UIILOBOKO YacmuHoto. Komrosumu, wo Micmusu
K.Eu(PO4)(MoO,) ma LaVO,.Sm xapakmepu3sytombcsi IHMEHCUBHOK 8UOUMOK
@J1 npu 36ydxeHHI 8 diara3oHi 337-532 HM, criekKmp SKOI 3arexxums 6i0 O08XKUHU
xeurii 36yoxeHHsl. [Mokas3aHO, WO HaHECEHHST IIOMIHECUEHMHO20 MOKpUMMms
«MiKpokpucmaniyHa uenonosa»+ K,Eu(PO,)(MoQ,) Ha komepuitiHuli c8immodiod
3 Aaup = 485 HM Oae 3moey odepxxamu birie c8imno 3 6rnakumHum i0miHKoOM
(konipHi kKoopOuHamu x = 0,262; y = 0,224).

Knro4doei crnioea: MikpokpucmariyHa uyesirosio3a, JIlOMiHecuyeHuis,
OKcuO, pioKicHo3emesnlbHUll iOH

AKTyanbHicTb. CTBOPEHHS1 HOBITHIX KOMMO3WLUiMHUX MaTepianiB Ha
OCHOBI NOJliMepIiB Ta HEOPraHiYHNX MaTepianiB € OAHUM i3 BaXITMBUX HaNpaAMiB
cydacHOro matepianosHascTBa. [lpu pos3rnagi TakMx KOMMO3WUTIB 3a3BUYan
roBOpsATb NMPO MNOMIMEPHY MaTPULIO Ta HamoBHIOBa4, a iX BUBIp AUKTYETbCSA
HeobXxigHUMK disndyHMMKn xapaktepuctukamu. Cepef noniMepHuUx MaTpuub
ocobnunee Micue 3anmMae Lentono3a — HanunoLMPEHIWWA NpUpoaHMA Nonimep,
KU MOXHA oepkaTu i3 pisBHOMaHITHUX [Xepesi POCNIMHHOI CUPOBUHM.

Llooo HeopraHiYHOro HamoBHIOBaYa, TO B Ui npaui 0yno obpaHo Kinbka
OKCUOHMX MaTepianis, SKi € MOMIHECLEHTHO-aKTMBHUMK. CTBOPEHI TaknMm YMHOM
KOMMO3UTU MOXyTb OyTW npuaatHUMK ONis 3acTocyBaHb SIK  JIIOMIHECLIEHTHI
MOKPUTTA B CyYaCHUX OMNTOESIEeKTPOHHUX Mpunagax. LlentonosHi BOfokHa, Lo
MICTATb  creumndpivHi - MIOMIHECLIEHTHI  CMOMYKM, MOXYTb OyTU edeKTUBHUMMN
MoamcpikaTopammn TEKCTUNbHMX BUPOBIB, AOKYMEHTIB Ha NanepoBii Ta NiacTUKOBIN
ocHoBi. CyTTeBOIO NepeBarold  OKCUOHWX  JIIOMIHECUEHTHUX  CMOMyK, K
HaMoOBHIOBaYIiB, € iX CTabINbHICTb | Te, WO iX BaXKO BUMAYyYMTW 3i cknagy
LIeNoro3HNX BOSIOKOH, HaBITb 3aCTOCYBaBLUM crievljianbHy obpooky [1].

AHani3 ocTaHHiX gocnimkeHb Ta nybnikauin. BapTto 3asHaunTy, WO
Lentno3a Ta martepianu Ha 1l OCHOBI He OOCUTb 4acTO BUKOPUCTOBYHOTHLCS,
abo X BMBYalOTbLCS, K ONTUYHI cuctemun, abo cucteMm, e BUKOPUCTOBYHOTLCS
ONTUYHI siBULWA. Ha cborogHi Bigomi aeski npuknaam nogibHoro 3acTocyBaHHs.
Lle cTtocyeTbcs, 30kpema, po3pobku JO3UMETPIB COHAYHOIO BUMNPOMIHIOBAHHS
Ha OCHOBI KOMMO3MWLINHOI CTPYKTYpU, WO CKNagaeTbCsad 3 OpraHiyHoro
GapBHuka, okcugy  TmtanHy  (TiOp), 49k  coTokaTanizaTopa, Ta
nosniBiHINNIpoONigoHa, siK Pe4OBUHN 3B’A3YBaHHA.

3a3HayeHi CcKagoBi HAHOCATLCA Ha LEMonosHy martpuuto (nanip) 3a
AonomMorolo ApykyBaHHs. [lig gieto cBiTna, 3aBOskym ooToKaTaniTUYHIA peakuil
oKCcuay TUTaHy, 3aneXxHo Bif TPMBAarocCTi ONPOMIHEHHS Ta JOBXMHU XBUMi  CBITNa,
Mae Micue BTpaTa ryctvHu Kornbopy 6apBHUKa. PiBeHb BTpaTu KOMbOpYy MOXHa
KOHTPOSMIOBATU Ha OKO, abo > [HCTPYMEHTAsNbHO, LUMSXOM BUMIPOBAHHS
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KoeqoiluieHTa BigOMBaHHS CBiTNia KOMMNo3uTom B ynbTpadionetosomy (Y®P) abo
BMOMMOMY [iana3oHaX COHAYHOrO BUNPOMIHIOBaHHA [2].

MoxHa 3ragaTtv i psag iHWKUX po3pobok i gocnigkeHb BNacTUBOCTEN
KOMMO3ULUIMHUX MaTepianiB Ha OCHOBI Uemnono3n, e camMe ONTUYHI
NIOMIHECLUEHTHI  XapaKTEPUCTUKM € TUMMU, LO BU3HAYaKTb MNEepPCnekTuBmn
BUKOPUCTAHHA TakMX Martepianis Ta HanpsMm LOCHILKEHHS X BflaCTUBOCTEWN.
Takoro Tmny KOMMNoO3nTn ogepxxysanu pisHnMn cnocobamu. Cepeq HUX Taki, 9K
APYKYBaHHS, HAHECEHHSA MOKpUTTA, abo X HaBnaku, BBEOEHHS OEsKUX
YHKUIOHANbHUX  MIOMIHECLEHTHMX [O00aBOK 00 LEMfo3HOI  MaTpuLi.
Hanpuknag, KOMMNO3UT Ha OCHOBI LESOSO3U, SAKUW BUSABNSAE JIIOMIHECLEHTHI
BNacTMBOCTI, ©yno BUrOTOBMEHO LUMASXOM OAHOKPOKOBOMO rigpOTEPMIYHOMO
BIAHOBIIEHHS OKCMOOBAHOro rpadity Ao rpadeny; nicns 4oro Ha MOBEPXHIO
UMxX NUcTiB Byno HaHeceHo HaHOPO3MipHI (< 10 nm) NOMIHECLEHTHI YaCTUHKM
(kBaHTOBI TOYKN) ZnS [3].

Baxnueum € Te, WO, 3a JaHMMKN aBTOPIB, HAHECEHHSI KBAHTOBUX TOYOK
He npu3Beno [0 pPyWHYBAHHA CTPYKTYpU i MOPQOnorii  BOMOKOH.
JllomiHecueHLUis onucaHoro KOMMO3uTy cnocTepiranaca B CMy3i 3 MakCMMyMOM
B okoni 466 HM, sKWwo 1i 30ymKyBanu CBIiTNOM i3 goBxuHOW xBuni 320 HM. Y
Ui cuctemi edpekTUBHICTb NIOMIHECLEHLUIT 3pocTana BHAcnigoK nocnabneHHs
arnomMepauil KBaHTOBMX TOYOK [BOPO3MIPHOK MSIOWMHOK rpadpeHy Ta
0COBNMBOCTEN NEPEHOCY ENEKTPOHIB Y HHOMY.

MeTa gocnigxeHHs — po3pobka HAHOCTPYKTYPOBaHUX KOMMO3UTIB Ha
OCHOBI Lentonosun, 9K Matpuli, i 4esKnX CKrnagHMx OKCUAiIB, ik HAaNoOBHIOBAUIB,
Ta 3'dCyBaHHA X JNIOMIHECLEHTHUX XapaKTepuUCTUK, WO Mae nigTBepantin
NPOrHO3M LWOA40 MOXIMBOCTI IX MPAaKTUYHOro 3aCTOCYBaHHS.

Y uin npaui MM HaBedeMo OaHi LWoao FIOMIHECLEHTHUX XapaKTepUCTUK
uentonosn Ta MKL, cuHTesoBaHMx B nabopaTtopHMX ymoBax Ha Kadpenpi
ekonorii Ta TexHonoril pocnuHHux nonimepis Kr1l im. Iropa Cikopcbkoro. Lli
AaHi NOPIBHIOITLCA 3 aHaNnoriYHMMK xapakrepuctukammn komepuinHoi MKLL Ta
KOMMO3ULUIMHUX MaTepianiB, BUrOTOBMIEHUX Ha 1i OCHOBI METOAOM XONOAHOro
npecyBaHHa [4, 5]. OcHoBHY yBary TyT nNpUAINEHO BAaCTUBOCTAM
BUrOTOBMEHNX HAaMW KOMMNO3ULINHUX 3paskiB, siKi BU3HAYalOTb MOXIIMBICTb 1X
BMKOPUCTAHHSA $IK, Tak 3BaHWUX, NIOMIHECLLEHTHUX KoHBepTopiB cBitna (JICK) —
TOHKOMMNIBKOBUX MOKPUTTIB, LLIO HAHOCATBLCSA Ha MOBEPXHIO CBiTNoaioaa, abo x
KPEMHIEBOrO COHSIMHOIO ENEMEHTa.

Take JICK nokputTs nornmMHae BUNPOMIHIOBaHHA dioga abo COHAYHE CBITO
3 (pionetoBo-CMHBLOro Adiana3oHy, 350450 HM, i  TpaHcdopMye KOro Yy
NIOMIHECLEHTHE  BUMPOMIHIOBAHHST KOBTO-4EepPBOHOMO Adiana3oHy, 575-700 Hwm.
HaHeceHns JICK, y Bunagky ceitnogioga, 4ae 3Mory CTBOPUTU Dpkepero «Birnoroy
CBITNa, a, Yy BUNAOKy COHSYHUX €ENeMEHTIB, — [O3BOSIE NIOBULLUTM  IX
eHeproedeKTUBHICTb, apke COHAYHE BUMPOMIHIOBaHHS 3 giana3oHy 350—450 Hwm
NoraHo NEPETBOPHETLCSA KPEMHIEBUMU €flEMEHTAMWN B ENTEKTPUYHUIA CTPYM.

Matepianu i meToau gocnimkeHHA. Y npaui gocnimpKyBanuca AeKinbka
cepin 3paskiB. Cepia A, Wo cknaganaca 3 5-tm 3paskiB (A1, A2, ..., A5) — ue
nopoLLKoNoAibHi matepianu, ogepXaHi 3 ogHiel POCNNHHOI PEYOBUMHU — BOJSIOKOH
KOHOMNENb — Ha pi3HuX cTagisx npoueaypu cnHtedy MKL]. Cepis B, wwo cknaganacs
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3 6-T1 3paskiB (B1, B2, ..., B6), — ue MKL, ogepxaHa 3 pi3HMX NpeacTaBHUKIB
BITYUM3HAHMX POCIWH: BOSIOKOH IbOHY, KOHOMenb, KeHadyy, crteben conomu,
KYKypyAs3u i MickaHTycy. MeTtoauky ogepxaHHs i3 Hux MKL]| onncaHo B npaui [6].

[Ons BurotoBneHHs 3paskiB cepil C Ta D, gk crtaptoBui matepian,
BMKOpUCTOBYBanu Tabnetkm komepuinHoi MKL, ski Bupobnse cdipma ANCYR-
B (YkpaiHa). Cnoyatky, Tabnetkn MKL] 6yno po3ameneHo n gucneproBaHo 3a
AOMOMOroK  poTauinHO-NNaHeTapHoro MnuvHa. [[ani, ofHakoBi 4acTuHU
OfepXXaHoro nopoLwky, Macoro ~ 0,5 r, amiwyBanucsa 3 NEBHOK KiNbKICTIO
nonepeaHbO NiAroTOBMEHOro NOPOLUKY okcuay. KomnoauuinHi 3pasku B cepil C
Mictunu aprentym Hitpat, AgNO;. 3pasok komnosunty «MKL+AgNO3z», ae
KinbkicTb AgNO; ctaHoBuna 30 Mr, H/KYe no3HayeHo sik C/Ag.

Mpouenypa BuroToBreHHs 3paskiB cepil D pgewo BigpisHAnacs Big
nonepeaHbol. TyT cymiw aucneprosaHoi MKL|, Ta okcuay posdunHanaca B 50
MJ1 €TaHosy BMCOKOI YNCTOTHU i nigaaBanacsa obpobui ynbTpa3BykoM (4acToTa,
f = 4,2«ly, TpuBanictb obpobkn, t = 20 xB.). licna uboro, ogepxaHa
cycneHsia BuTpumyBanacsa npotarom 30 XBWUNWH, piguHa 3nuBanacs, a
BuaaneHun ocapg pinbTpyBasca Yepes inbTpyBanbHUMA nanip i ocywyBaBcs B
aTtmocdepi oToveHHs 3a Temnepatypu 60 °C. lNMopowkn cymilen BCix cepin
npecyBanucsa B TabneTku y Burnsai gucky giametpom ~10 MM i 3aBTOBLUKN ~ 1
Mm. Mpu LbOMy, 3pasku cepiit A Ta B 6yno ogepxaHo nig Tuckom 1,8-10*
kMa/m?, a 3pasku cepii C Ta D — nig Tvckom 580 kTa/M?. 3pasku, BUrOTOBIIEH 3
aucneprosaHoi MKLL, ski He micTaTb okcmay, no3HavarTbea sk O/0, a BCi iHLLi:
D/HasBa BignosigHoro okcuay/BMicT okcuay B Mr.

XapaKkTepUCTUKM  JIIOMIHECLLEHTHOrO  BUMPOMIHIOBAHHA Ta  CMEKTpIB
30ymKeHHA nOMiHecUeHUil aocnimkyBanmes B YO Ta BMAMMOMY Adiana3oHax
CBiTNa 3 BUKOPUCTaHHSIM fna3epHo-crnekTpansHux komnnekcis JICK-1 Ta JICK-2. [Jo
cKrialy KOMMJeKciB BXOAATb crnekTpanbHi MoHoxpomaTopy APC-12, MAP-2, AMP-
4, npusHadveHi ons peectpauii NOMIHECLEHTHOO BUMPOMIHIOBAHHA Ta cenekuil
BUNPOMIHIOBaHHA  30ypKeHHs, Habip  nasepHMx  BUMMNPOMIHIOBadiB,  LIO
nepeKkpuBaroTb Aiana3oH BUNPOMIHIOBaHHSA 30ypKEHHS Big ynbTpadoioneToBoro 4o
iIHppa4epBOHOro CBITMA; [MKepena CyuiflbHOro 3a CrnekTpoM BWUMNPOMIHOBAHHA
30ymKkeHHs: kceHoHosi namnn OKC-150 ta OKcEn-1000. 3a gonomorow umx
KOMMJSIEKCIB JIIOMIHECLIEHTHI BNacTUBOCTI MOXHaA [OOCnipKyBaTM B AianasoHi
OOBXUH XBUMNb 30YMKEHHSA, Aey, 225 — 800 HM Ta B Aianas3oHi JOBXMH XBWIb
peecTpaLlil CBIMEHHS, Areg, 300—1200 HMm.

PesynbTatn pocnigkeHb Ta iX obGroBopeHHA. Y cnektpax &Jl
BurotoBneHol Hamm MKLL, HesanexHo Big 1T NOXOMKEHHSN | nepeaicTopii, npu
30ymkeHHi YO Ta cionetoBuM CBITNOM (Ao = 325 - 450 HM) cnocTepiraeTbCs
LUMpoKa CTPYKTypHa cmyra (puc. 1). Y gianasoHi BUAMMOro cBiTna, y Uil cMmys3i
MOXHa BWUOINMUTU WOHAMMeEHLWEe TPU AOCUTb IHTEHCUBHUX KOMMOHEHTH, SiKi
nexatb y Mmexax 375-500, 450-550, 525-625 ta 625-725 HM (puc. 1).
Hanbinbll iHTEHCMBHMM € KOMMOHEHT CMHLO-3E1IEHOr0 BUMPOMIiHIOBAHHS, 450—
550 HM, y Mexax SIKOro i NeXxuTb MakCMMyM crnekTpanbHOi cMyrn ®J1, Aoy = ~
490 HM, Npw Ti 30YIKEHHI 3 Agy = 405 HM.

HaBepeHi Ha puc. 1 cnektpu ®J1 3paskiB Ha cTagisax nigrotoskm MKL| Ta
«ymctoi» MKL, nokasytoTb, LLO nepeaicTopis 3paskiB, a OTXe i IX CKnag, CTPYKTypa
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i MOpdhonoris NEBHUM YMHOM BiABMBAOTLCA B XapakKTEPUCTUKaX SOMIHECLIEHLT.
[incHo, nerko NOMITUTK, WO CNEKTPWU Pi3HNX 3paskiB, HABeAeHI ANa nNpuknagy Ha
puc. 1, BIOPI3HATLCA POPMOIO, @ OTXKe, BIJHOCHUM BHECKOM KOMIMOHEHTIB) Ta
iHTEeHcMBHICTIO. OKCMAOHMIA HaMoBHIOBaY TaKoX Bifdirpae NeBHY posib, LLO MOKasye
BIOMIHHICTb KpmBOI 5 Ha puc. 1, sika BignoBigae BUMMPOMIHIOBAHHIO KOMMO3UTY
«MKL+AgNO3», Big cnekTpis «unctoi» MKL, (puc. 1, kpusi 3, 4).

Xapaktepuctukm otpumaHoi ®J1 € nogibHMmm [go  TUx, WO
nosigomMnanuca padiwe B nitepatypi wopno ceiveHHa MKLL, komno3nTtis MKL i3
pi3HMMN okcuaamu, abo X pi3HOro TuNy maTepianiB Ha OCHOBI Lentonoaun [4].
ToMy MM MaeMO MOXNUBICTb  CTBEPXyBaTW, WO  CMOCTEPEXEHe
BUMNPOMIHIOBaHHS NOB’sA3aHe 3 NIOMIHECLEHTHMMU NpouecamMu B camin maTpuui
MKL|. 3asBuualn BBaxaeTbCH, WO iCHye Oekinbka mkepen OJ1 uentonosw,
AKUMW € MONEKYNSPHI hriyopodopu, WO HanexaTb LEeSONo3HUM MaTpULAM.
Ha anb, NUTaHHA CTOCOBHO 1X MOXOKEHHS | POSli KOHKPETHUX MONEKYNAPHNX
cknagosux MKLL abo ii noxigHux (Hanpuknag, KapOoHINbHUX rpyn) OO KiHUA He
3'dacoeaHe. BopgHoyac, posfib Yy JIIOMIHECUEHTHMUX npouecax Aesikux
MOMNEKYNAPHUX pagukanis, Hanpuknaa, rigpoKCUNbHUX rpyn, po3TalloBaHMX Ha
NOBEPXHi LLENOMO3HNX BONOKOHELb, paHille BXe obrosoproBanacs.

3

N
|
X

IHTEHCUBHICTB, Y.0.
—
1

5(|)0 | 660 | 700
A, HM
Puc. 1. CnekTpu nomiHecueHuii 3pa3kiB A2 (1), A3 (2), A5 (3), B6 (4)) Ta
koMno3uty C/AgNO; (5). Aex =405 Hm; T =300 K

Komnosntn «MKL|+okcua», y BuMnagky, KOnm OKCuaHa Crnosnyka y CBOEMY
ckragi MICTUTb JIIOMIHECLIEHTHO aKTMBHI LUEHTPU Tuny IOHIB piaKiCHO3eMeNbHUX
enemeHTiB (Eu®*, Sm®" ToLl0), xapaKTepnayloTbC SICKPABOK MIOMIHECLIEHLIIEO
npu 30ymKeHHi yrbTpadionetoBuMm abo BUAMMUM BUNPOMiHIOBaAHHAM. CriekTpu
®J1 TakMx KOMNO3ULIMHMX 3pasKiB CyTTEBO 3arnexatb Big [OOBXUMHU XBWI
36ympKeHHs (puc. 2). Tak, Npu KOPOTKOXBUNBOBOMY 30YMKEHHI (Aey = 325—405 HM)
y cnektpax ®J1 nepeBaxae CUHLO-3eNeHe BUMNPOMIHIOBAHHA, XapakTepHe Ans
ONMUCaAHOr0 BULLE CBIMEHHSI LENIOMIO3HOI  MaTtpuui. BukopuctaHHsa  OGinbl
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OOBroOXBUIBOBOIO 30YMpKEHHS BeAe A0 3POCTaHHS iHTEHCUBHOCTI JOBrOXBUbOBUX
KOMMOHEHTIB ®J1 i 3MilLleHHs MakCMMyMy CMYr1 CBIMEHHSI B JOBrOXBUNbOBUN Bik
CreKkTpa Ta NosiBU NiHINYaTUX CNEKTPIB, XapaKTEepHUX ONS BUMPOMIHIOBAHHSA IOHIB
— esponito, Eu** Ta camapito, Sm**, y TBepaoTinbHUX MaTpuLsix [4].

YacTkoBa kapOoHi3auist KOMNO3UTIB LUMISIXOM Miponi3y TakoX BMAMBaE Ha
IX cnekTpanbHo-NIMIHeCLeHTHI BractuBocTi. [licns Bignany 3a BiAHOCHO
HeBucoknx Temnepatyp 150...200 °C iHTeHcuBHiCTb PJ1 ioHiB P3E cyTTEBO
3MEHLIYETLCS, TOAI AK IHTEHCUBHICTb KOPOTKOXBUIBOBOIrO LLUMPOKOCMYrOBOro
BUMNPOMIHIOBaHHA 3pocTae. [lpMpogy uUbOro siBULWLA BaXXKO ONMcaTtM Ha LN
cTtadil gocnigkeHb, oAHak, cnig 3as3HayuTW, WO 3POCTaHHS IHTEHCUMBHOCTI
CBIYEHHA B KOPOTKOXBWUIbOBIN oBnacti mMoxe OyTU 3yMOBMNEHO MNPOSABOM
CBiYEHHS, MpuUTaMaHHOro JAdeskum Byrneuesum Matepianam [4]. Cnig
cnoaiBaTtucs, WO 3MiHa CrniBBiOHOLLUEHHSI IHTEHCMBHOCTI CBiYeHHSs ioHiB P3E Ta
MKL|, maTpuui BHacnigok niponisdy Moxe OyTu BUKOpUCTaHa ANs ynpasriHHSA
CreKTpanbHUM CKIagoM CBIYEHHHA BUTOTOBSIEHUX HAMU KOMMO3UTIB.

3

T=300K
. 4 .
. O
2 o) Ag, HM. =
g 11— 3371 5
T 2—— 405 T
3 3——473 5
T | 4 532 5
E =
i
i M L )
o] v O

400 500 600 700 40 &0 500 700 0
A, HM 2 HWY

a) 6)

Puc. 2. Cnektpu ®J1 komnosutie D/K;Bi(PO,)(M00O,):Eu/100 (a) Ta
D/LaVO4:Sm/10 (6); AOBXWUHM XBUNb 30yAXEeHHA 3a3Ha4Y€HO Ha PUCYHKY

LlerntorniosHo-okcudHi komrno3umu sik JICK dnsi ceimmnodiodis. Ha noBepxHto
komepuinHux ceitrnoaiogis (CO) oBox TvniB Mn HaHecnu wap komnosuty «MKL],
+K,EU(PO,4)(MoO4)» 3aBTOBWKM ~ 0,9 mMm Ta cknagom: 500 mr MKLY/100 mr
okenay. Ak mprepena ceitna BukopuctoByBanmuca cuHi CL 3 OOBXMHOKO XBUIi Ta
MaKCMMasibHOK NOTYXKHICTIO BUNPOMIHIOBaHHA Ay = 445 um, Py ~ 1 BT Ta A, = 463
HM, P, ~ 0,03 Bt. Ha puc. 3, ana npuknagy, HaBeLeHO HOPMOBaHI CreKkTpu
BunpomiHtioBaHHA C[L Ta cuctemmn « CL+KOMMNo3nT».

AK BMOHO 3 PUCYHKY, CYMapHWUM CMEKTp Takol MOLENbHOI CUcTemu
CKrnagaeTbCs 3i CMyrM BUNpPOMiHIOBaHHA camoro C[, i cnekTpa niomMiHecueHUil
KOMMNO3NUTY: Wwunpoka cmyra csideHHa MKL| Ta Habip By3bKuX IiHil1 CBiYEHHSA
iOHIB eBpONiItO.

PospaxyHOK, Ha OCHOBI CrekTpiB puc. 3, KOMIPHUX KOOpAMHAT CBiYEHHS
AOCNiIKEHOI CUCTEMM MOKa3aB, L0 BOHW 3MIHIOIOTHCA Big KOOpAWHAT CBIYEHHSA
Cl: x=0,157; y = 0,018 (TeMHO-CVHI KOnip), 40 3Ha4eHb: X = 0,262; y = 0,224, 3a
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HasiBHOCTI JICK, wo Habnwkae BUNPOMIHIOBAHHA OOCHIMKEHOI CUCTEMU [0
koopamHaT ctaHgapTy 6inoro konbopy (x = 0,333; y = 0,333), ogHaK, TUM He
MEHLLEe, He MOXe BBaKaTuca TakmMm. CsiTno Big cuctemmn «CO+koMno3nT»
Bi3yanbHO € 6innum 3 6rakMTHUM BIATIHKOM, LLIO TaKOX CBiAYMTb NPO HEAOCTaTHHO
IHTEHCUBHICTb BUMPOMIHIOBAHHSI B >KOBTO-YEPBOHII CNeKTparnbHi obnacri.

IHTEHCUBHICTb, V.0.
(@]
tlﬂl

W 2
LW " Y |

(R PR s LAWY T L i
Y\ T e T T a1
W WA 1 b l'l'ﬂ
W ‘1
00 T T P e e, T T T
450 500 550 600 850 700

2, HM

Puc. 3. HopmoBaHi cnektpn ®J1 cBitnogiopa (1) Ta cucrtemmu
«CO+komno3nt». Komnosut: «MKL, - K;Eu(PO4)(M00O,4)/100»

OTxe, y ManbyTHboMy MatoTb OyTK NpoBeAeHi noganbLuli AOCHIOKEHHS 3
METOK MOKpaLWEHHST KOMIPHUX XapaKTEPUCTUK BUMPOMIHIOBAHHS CUCTEMMU
«6asoBun ceitnogioq + JICK Ha OCHOBI MikpoKpucTaniyHOI uentonosn +
NIOMIHECLEHTHMI  oKcuay». [lokpalmnTn XapakTepuUCTUKN nepenbadvaeTbes
LWNAXoM Nigdopy iHWOro fIIoMIHECLEHTHO aKTUBHOIO OKCuay.

BucHoBKM i nepcnekTMBu. BUrotoBneHi METOAOM XONOAHOMO NPeCcyBaHHS
KOMMO3MLiMHI 3pa3kn, Ae MaTtpuuero € MikpokpucTtaniyHa uentonosa (MKL), a
HanoBHOBadYeM — cnonykn cknagHux okemgie AgNO;, LaVO4,Sm,Eu Ta
KoBi(PO4)(MoO4):Eu, xapaktepmaytoTbCa iHTEHCUBHOK (OOTOMIOMIHECLIEHLED Y
BUOMMOMY CBITNi, CNEKTP SKOI CKITadaeTbCA i3 LUMPOKOI CMYr CBIMEHHA LIEMNo3n
Ta Habopy  By3bKMX  iHIA,  3YMOBMEHMX  BUMNPOMIHIOBAHHAM  iOHIB
pinkicHozemenbHux enementis (P3E) eponito, Eu** Ta camapito, Sm*".

CniBBigHoLLEeHHSs1 iHTeHcmBHOCTI cBideHHst MKL Ta ioHiB P3E 3anexuTtb Big
BMICTY oKkcuay y cknagi komnoauty. KapOoHi3auiss KOMNOo3UTIB LUISIXOM Niponi3y
TaKoX BMMMBAE Ha IHTEHCMBHICTb KOMIMOHEHTIB CBIYEHHA. 3ragaHi dhakTopu
BiOKpMBaIOTb MOXITMBOCTI KepyBaHHSA crnekTpanbHUM cKriagom
doTONMOMIHECLIEHLIT.

PesynbTaTt gocnigkeHb € OCHOBOKW ANnsi noganblumMx po3poboK Ha
OCHOBI O0CHIOXEHNX LEentoNo3HO-OKCNOHO-BYrNeLeBmx ribpuaHMx KOMNO3nuTiB
NIOMIHECLEHTHUX KOHBEpPTEpIB (PioNIeTOBOro Ta CUMHLOrO CBIiTNa KOMepUiHnX
CBITNOAIOAIB i CTBOPEHHS, TUM CaMWUM, Ha iX OCHOBI cBiTnogiodie «6inoro»
BUMNPOMIHIOBAHHS.
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KOMMO3UTbl HA OCHOBE MUKPOKPUCTAJINIMYECKON
LENNONO3bl U NIOMUHECLIEHTHbLIX OKCMAOB:
CBOUCTBA U HANPABINEHWE NMPUMEHEHUA

B. B. bowuko,
B. IN. YopHun,
B. A. bap6auy,
0. B. AweHko,

O. M. Anekcees,

308



0. E. N'paboBckun,
C.Tl. Hepenbko,
E. O. Pe3HU4eHKo,
B. N. Wep6aukun,
M. C. Hegenbko

AHHOmMauusi. [lpedcmaesneHbl  pe3ynbmambsl  [TFOMUHECUEHMHO-
CMIeKMpPOCKONUYECKUX  uccriefosaHuli  KOMMO3Uumos,  CcOoCmoswux U3
MUKpOKpucmarsnudeckou yesnnonodsl u okcudos — AgNO3, KoEu(PO,)(MoOy)
u LavVO,.Sm. YcmaHoerneHo, ymo filoMuHecyeHmHsble ceolcmea Uesiioriosbl
3asucsam om muna UcXo0HO20 pacmumesibHo20 Cbipbss U criocoba
obpabomku, Yymo nposienisemcsi 8 pa3Hol UHmMeHcusHocmu ceedyeHus. [pu
amom rnpogpusnib  criekmpos  homosiroMuHecyeHuuu  (®J1)  ocmaemcs
npakmu4yecku HeusMeHHbIM. Makcumym HeanemeHmapHou rnonocsbl @J]
Uesnno3el nexxum okoso 490 HM ripu 8036yxxdeHuUU Ha 405 Hm.

Komnosumbi, komopbie codepxanu Humpam apaeHmyma, 8 UesioM,
nposensnu nodobHwil npoghurns rnonockl @J1 ¢ makcumymom ripu 490 HM, HO C
6oriee UHMEHCUBHOU KOPOMKOBOJSIHOBOU 4Yacmbr. Komrosumel, Komopbie
codepxanu  KoEu(PO4,)(MoO,) u LaVO,.Sm  xapakmepu3upyromcs
UHmMeHcusHou eudumou @J1 npu e03byx0eHuu 8 Ouana3oHe 337-532 HM,
criekmp Komopou 3asucum om OfluHbl 8071HbI 8036y x0eHus. TokazaHo, 4mo
HaHeceHue  JTIOMUHECUEHMHO20  MOKpbImuUs  «MUKPOKpucmarniudeckas
uenmonosa»+K,Eu(PO,)(MoO,) Ha kommepyeckul ceemoouol C A, = 455
HM rio3eosnisiem rosnyqyums besnbili cgem ¢ 20/1ybbiM OMMeHKOM (ysemosbie
koopOuHamebl x = 0,262; y = 0,224).

Knroveesnie cnoea: MUKpOKpuUcmaJsnu4eckas yesrososa,
JIOMUHecYeHuyusi, okcuod, pedKo3emMesibHbIl UOH

COMPOSITES BASED ON MICROCRYSTALLINE CELLULOSE AND
LUMINESCENT OXIDES: PROPERTIES AND A WAY OF APPLICATION

V. Boyko,
V. Chornii,
V. Barbash,

O. Yashchenko,
A. Alekseev,
Yu. Hrabovskyi,
S. Nedilko,

E. Reznichenko,
V. Shcherbatskyi,
M. Nedielko

Abstract. The results of Iluminescent spectroscopic studies of
composites that consist of microcrystalline cellulose and oxide s— AgNOs,
K>,Eu(PO4)(MoO,) and LaVO,.Sm are reported. It was established the
luminescence properties of cellulose are dependent on type of plant raw
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materials as well as on processing methods. These factors have influence on
luminescence intensity but profile of photoluminescence (PL) bands remains
practically unchanged. A maximum of non-elementary PL band is located near
490 nm for case of excitation at 405 nm.

Composites with argentums nitrate revealed similar shape of PL band
with maximum at 490 nm but with more intensive short-wavelength side of the
band. Under excitation in 33—-532 nm spectral region the composites that
contain K,Eu(PQO,(MoO,) and LaVO,Sm are characterized by intensive
visible photoluminescence. Spectra of these PL depend on excitation
wavelength. It is shown the combination of Iuminescent coating
“microcrystalline cellulose” + K,Eu(PO,)(MoO,)and commercial light emitting
diode with As,y = 455 nm allow to obtain bluish white light (chromaticity
coordinates are x = 0.262; y = 0.224).

Keywords: microcrystalline cellulose, luminescence, oxide, rare-
earth ion

YOK 535.3

BMJIMB A COPBLIUHOIO LWAPY METAJNIEBUX YACTUHOK
HA PO3CIAHHA CBITNA

C. B. CTEUEHKO, ctapwwun Buknagau
HauioHanbHull yHieepcumem 6iopecypcie
i npupodokopucmyeaHHs1 YKpaiHu
E-mail: sstetsenko@i.ua

AHomauisi. PosensgHymo cy4acHul cmaH 0ocrnioXeHb 83aeModil
es1eKmpoMazHimHoO20 8UNPOMIHIO8aHHS 3 MemarsieguMu HaHo4YacmuHKamu ma
oucriepcHUMU cucmemamu Ha iX ocHosi. [lpoaHarizoeaHo OesiKi YuceribHi
pesynbmamu 3 0aHoi memamuku, ompumMaHi 3a ocmaHHi poku. HaeedeHo
pesynbsmamu  0ocniOxXeHb ennuey adcopbuiliHo2o wapy Memarnesor
YacmuHKU cghepuyHOi ¢hopmu Ha ocunieHHss Komb6iHauilHo20 PO3CISIHHS
ceimria MorsieKynamu 8 308HIWHbOMY erlekmpu4yHomy rorni. [poaHarnizogeaHa 6
OaHili pobomi memoduka dae Moxrugicme sugd4amu cmaH OKpeMux 2pyr, Wo
3Haxo00smbCsi Ha [10BEePXHI 4acmuHOK ma ix Komrnekcig. Lle ocobnueo
8aX/1UBO, OCKINbKU eesiuve3Ha Kirnbkicmb rpouecie gidbysacmbcs came Ha
epaHuui po3srodiny ¢has.

Knoyoei cnoea: mani 4acmuHku, adcopbuitHul  wap,
noJsisipu3oeHicmsb, KOMbiHauiliHe po3CisiHHS1, KoegiyieHm nocusneHHs

AKTyanbHiCTb. AKTyanbHICTb  JOCRNIMKEHHS  OienekTpU4yHuX Ta
CheKTpanbHUX XapakTEPUCTUK FeTEPOCUCTEM 3 MeTaneBMMU BKIHOYEHHSAMMN
po3MipoM nopsaky 5—15 HM 3ymoBreHa psgoM BriaCTUBOCTEN LMX CUCTEM Ta

© C. B. CmeueHko, 2018
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