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Ha ocHOBI mTOpIBHAJILHOTO aHAII3Y JITEPATYPHUX JTaHUX BUSIBJICH] KOPEJIAIINHI 3aI€/KHOCT] MIsK OITHY-
HAMHA XapaKTEePUCTUKAMU BOJHUX 30JIIB CEPUIHUX HAHOYACTHHOK Cpibia Ta iX JlaMeTpoM, B pe3yJsIbTaTl
SIKOTO BCTAHOBJIEH] EMITIPUYHI 3aJIEKHOCTI MIK 3HAYEHHSIMHU KBaJpaTy YacTOTH XBHJIL B MAKCHUMyMI IIOTJIH-
HaHHS ITOBEePXHEBOTO ITA3MOHHOTO PE30HAHCY Ta CEepPeJHIM JiaMeTpoM HAHOYACTUHOK, a TaKOK MK 3Ha-
YeHHAMH IIMPUHY CMyTH IIOTJIMHAHHS Ha IIOJIOBHHI ii BUCOTH Ta PO3IOAIIIOM HAHOYACTHHOK cpibia 3a pos-
MipoM. 3amporoHOBAHI 3aJIeKHOCTI OMUCYIOTHCS JIHIMHUMY PIBHAHHAME 3 Koediienramu kopessii 0,97

Tta 0,83 BIAIOBITHO.

Kmiouosi cnosa: Hamouactuuku cpibia, [ToBepxueBuil miasMounuii pedoHance, CIIeKTpH eKCTHHKIII.

1. BCTVII

Brpomos:x ocTraHHIX mecATHpIY CIIOCTEPIraeThCs eK-
CIIOHEHINIUHUHA pIicT B obsiacTi QyHIAMEHTAJIBHUX Ta
IPUKIATHUX HAYK, AKUU [IOB'SI3aHUM 13 CMHTE30M Ha-
HOYACTHUHOK 0JIATOPOJHUX METAJIiB, BABUEHHAM IX BJIacC-
THUBOCTEH TA MPAKTUYHUM 3acTOCyBaHHAM. Takuit Oypx-
JIUBHUI PO3BUTOK HAYKOBHUX JOCJTIPKeHDb B JAHUX o0sac-
TSIX 3YMOBJIEHHI, TEPII 34 BCE, PO3BUTKOM I1HCTPYMEH-
TAJIPHUX TA CHHTETUYHUX METOMIB OTPUMAHHS Ta 0CJTIi-
IJKEeHHS TAKHX MAaTeplasiB, HA SKI IIOKJIAJAIOTHLCA Be-
UKl Hagll, HoB’A3aHl 3 iX BUKOPUCTAHHAM B MIKpoeJe-
KTPOHIIIl, OITHIN, KATAJi3l, MEIMIIWHI, CEHCOPHOMY
amauiai 1 T.0. Hamouacrunku cpiona (Ag-HY) xapaxre-
pU3YIOThCS YHIKAJIBPHUM MOETHAHHSIM IIIHHUX (PI3UKO—
XIMIUHHMX BJIACTHBOCTEH, a caMe BIIMIHHMMH OITHYHHU-
MH XapaKTEePUCTUKAMH, 3JATHICTIO ITJICHUJIIOBATHA CHI-
HAJI B CIIEKTPOCKOITIT KOMOIHAINIAHOTO po3ciroBauHsa [1],
a TAKOXK BUCOKMMH AHTHOAKTEpIlaJIbHUMHU BJIACTHBOC-
Tamu. Cepes BCIX METAJIIB, I AKUX XapaKTepHe SBU-
11Ie MoBepXHeBoro miadmonnoro pesonancy (IIITP), Bia-
cHe cpibi0 Mae HAMOLIBILY eQeKTHUBHICTh 30YI:KeHHS
IJIa3MOHIB, II0 IPU3BOJAUTH J0 AHOMAJIBHO BHCOKOIO
3HaueHHs Koedimienty excruHiiii Ag-HY [2]. IIpu cy-
YacHIM TEeHIeHINl A0 MiHlaTopuaallili Ta HeoOX1ITHOCTI
BIOCKOHAJIEHHSI TEXHOJIOTIYHMX IIPOIIECIB OTPUMAHHS
HOBUX MaTepiaiiB Ha ocHoBl Ag-HY icrye mpobiema ix
imeHTHdIKAIi, siKa BUMAarae JOPOrOro amapaTypHOro
3a0e3meueHHsT 1 3yMOBJIIOE IIOIIYK aJbTePHATHUBHUX
IJIAXIB BU3HAYEHHS IX CEpPeIHBOT0 PO3MIipy Ta IOJign-
CIIEPCHOCTI 1HINMMHU METOHaMHU, 30KpeMa, PO3PaxXyHKO-
BUMM, 3 BUKOPHUCTAHHAM EMINPUYHHUX PIBHAHL Ta 3a-
JIEIKHOCTEM, AK1 0a3yI0ThCS HA BJIACTHUBOCTI IIOTIMHAHHS
€JIEKTPOMATHITHOTO BHUIIpOMiHIOBaHHA B Y O/BHOAMOMY
mamasoni soamu Ag-HY [3].
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2. TEOPETHUYHI OBT'PYHTYBAHHA

Jlotst reopernunoro ommcy sieumia [P mamux gac-
THUHOK MeTaJiiB 3arajsiom 1 Ag-HY, 3oxpema, BUKOpHUCTO-
BYIOTBCSI PO3B’A3KU piBHIHb Makcsesa, axi y 1908 porrl
samnporonyBaB ['ycras Mi [4]. KoedirtienT excTHHKILT
(Cext) chepUyHMX HAHOYACTHUHOK BIAIOBIITHO IO Teopii
Mi onmcyernest piBHIHHAM:

2. 312
c _ 24n°rey, &

ext 2 (1)

(& +2¢y )2 &l

Ile r — pajiyc YaCTUHKU, A — JOBMKUHA XBUJI €JIeKTPOMA-
THITHOTO BUIIPOMIHIOBAHHSA, &M — JIEJIEKTPUIHA TTPOHUK-
HICTb PO3UMHHUKA, £ 1 & — JilicHa 1 yABHA YACTUHU 3HA-
YEeHHS JieJIeKTPUIHOI IPOHMKHOCT]I YACTUHKYN METAJIY.

Bigomo [3, 5], 1m0 moJioseHHS MaKCUMyMYy IIOIJIK-
"auuda [IITP sanesxurs Big posmipy Ag-HY. Take sBu-
1IIe IIOACHIOETHCA 3aJIEKHICTIO JIMCHOI Ta YSIBHOI YaCTUH
IieJIEKTPUYHOI IMPOHUKHOCTI cpibiia Bixg po3Mipy HAHO-
vacTUHEH. Bigmosiguo mo momesti pyme [6], e11 & Mo-
SKHA OIIMCATH BUPA3AMMU:
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ne &yl €pup — SHAUEHHS JMIHCHOI Ta ysABHOI YaCTHH

TieJIeKTPHIHOI IPOHUKHOCTI MacHBHOIO cpibna, @, w,
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1 @,; — BIATOBIAHO YacTOTa €JIEKTPOMATHITHOTO BHIIPO-

MIHIOBAHHS, IIJIA3MOBA YaCTOTA METAJy 1 JIeKpPeMeHT
3racaHHs KOJHBAHBb E€JIEKTPOHHOIO Irady B MACHBHOMY
MeTasi, v, — mBuaricte Oepmi.

OpHak, po3paxoBaHi 3a TAKUMH BHPA3aMHU CIEKTPU
MIOTJIMHAHHSA BOAHUX 30J1iB cepuunux Ag-HY e Bigmin-
HUMU BiJl €KCIIEPUMEHTAJbHUX, 10 MOSKHA IIOSCHUTH
GaraTbMa IMIPUYNUHAME, 30KPEMA: I0-Iepliie, B HABEIEHO-
My OPHKJIAIl PO3PAXYHKIB HE BPAXOBYETHCSA POSIIOMiT Ag-
HY 3a poamipamu, 1o BILIMBAE HA 3HAYEHHS IITHPHHHI
cvyru morsmHauHsA [IIIP wa momoBuHi i BucoTH i, mo-
npyre, B KjaacuuHii moxesi Jlpyme He BpaxoByeTbCs al-
copOOBaHUI HA IOBEPXHI HAHOYACTUHOK CTaOLII3aTop,
SIKUY, B CBOIO Yepry, MOKe BILUIMBATH HA 3HAYEHHS J0OB-
JKMHY XBHUJII B MAKCUMyMi HoryInHaHH 30010 Ag-HY.

3 MeTo0 BCTAHOBJIEHHSI 3aJIEKHOCTEM MIK OITHY-
HUMH XapaKTEPHUCTUKAMHU TA4 PO3MIpOM HAHOYACTUHOK,
HAMU IIPOBEIEHU aHAaJII3 BEJIMKOI0 MACUBY JITEpaTyp-
HUX gauux [5, 7-42] 3 cuuresy 1 mocmmrenns Ag-HY.

3. PE3VJIBTATU JTOCJIIHKED TA IX OBI'O-
BOPEHHA

B pesysbpraTi mpoBemeHoro aHasiidy BCTAHOBJIEHO
(Puc. 1), mo kBagpaT 4acToTd XBUJII B MAKCHMYyMI IIOT-
suHauaa [IIIP (e?) miHifiHO 3aJIeskuUTh Bif 3HAYEHHS
cepenuboro mamerpy (d) Ag-HY.
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Puc. 1 — BaexHicTh MiK KBAIpaTOM YACTOTH XBHWJII B MAKCH-
mywmi morsmHasHsa [ITTP 1 giamerpom Ag-HY

Taxa 3aJ1eKHICTh OIMCYETHCSI BUPA3OM:
o =(6,14+0,05)-10* —(2,45+0,08)-10°"  (5)

3 roedirrierroM Kopessaiii 0,97.

Bopguouac, He BHABIEHO IPAMOI 3aJIEKHOCTI MiK
mupuHoK cMyru moryimHaHHsa Ag-HY Ha mosoBumi 1i
Bucotu (AA) Ta PO3IIOMIJIIOM HAHOYACTUHOK 34 PO3MIPOM
(Ad). OueBuIHO, 1€ OB’ A3aHO 13 HEMOHOTOHHOI 3MIHOIO
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mupuHu cmyru morsmmHauaa Ag-HY 13 30iabimenasm ix
poamipy [6]. Omguak, Bcl IpoaHAasI30BaHl TaHI 3a10B1JIb-
HO OIHUCYIOTHCSA JIHIMHUM PIBHAHHSAM:

log(d-A4) =(0,240,1)+(0,89+0,06)-log(Ad - 4,,,) (6)

3 koedimierrom kopenamii 0,84 (Puc. 2). Tyt A, —

3HAYEHHA OOBXHWHU XBHUJIl B MaKCI/IMyMi IIOTVIMHAHHA

TIIIP.

4,5
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log (Ad 2 )

Puc. 2 — Banesxnicts Mixk Jorapudmamu nooyTris log(d - Al)

i log(Ad - 4,,,) nna Ag-HY

Cuiz 3a3HAYUTH, 10 B OIIPAIbOBAHUX JITEPATYPHUX
maaux Ag-HY orpumyBanum y BomHOMY cepemoBHII 3
BUKOPUCTAHHAM PISHUX 34 OPUPOIOI CcTablIi3aTopiB
moBepxHI Ta mpekypcopiB. OmHak, He3BasKaOUW HA IIE,
BUSIBJIEH] HAMU 3aJIEKHOCT1 100pe OMUCYIOTHCSA 3 BIJIIO-
BIIHUMU Koe@illleHTaMu KOpeJsaLii. 3po3yMiJio, 1o s
MOSICHEHHST TIPUPOJYM TAKUX 3AJIEKHOCTEHM HeoOX1THUi
MOrIUOJIEHUH TEOPeTUYHHUN aHAJI3 B3a€MOIil eJIeKT-
POHHOrO ra3dy 3 eJIEKTPOMATHITHUM BUIIPOMIHIOBAHHIM,
OIHAK, HA JAaHOMY eTaml, TaKl eMIIIPWUYHI 3aJIesKHOCT1
MOYKHA BHUKOPHCTOBYBATH SK €KCIIPEC—MEeTO]l IIPU ieH-
Tudikallli cCMHTe30BaHuX 3a pisHuMu Mmeromavu Ag-HY
B J1a00paTOPHUX Ta IIPOMHUCIOBUX YMOBAaX 0€3 BHKOPHUC-
TAaHHA CKJIAJIHUX, JIOPOTHUX 1 4aCTO BIACYTHIX B YKpaiHl
OPHUIAIIB OJI IX 1MeHTHQIKAIII.

4. BUCHOBKHU

BeranoBieH1 eMITipuyHi 3aI€KHOCTI MK PO3MIPHU-
MH T4 ONTUYHUMHU XAPAKTEPUCTUKAMU HAHOYACTUHOK
cpibsa, AKI MOMKYThb OyTH BHUKOPHCTAHI IJIS OIIHKK 3HA-
YeHHS CepeIHbOro OiaMeTpy Ta PO3IMOILIy 3a PO3MipoM
Ag-HY 6es 3ajiyuyeHHs CKJIAHOTO alapaTypHOro oda-
IHAHHSI.
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B KQYeCTBE XapaKTEePHUCTUKHN UX pa3dMepa U HOJHUIUCIEPCHOCTU

A.P. Kuial, O.B. Pemernax?3, JI.W. Bassunax! , JO.H. I'perggal

1 Omoenenue puauro-xumuu 2opouux uckonaemorx Hnemumyma @puaurko-opeanuueckol XuMul t yeaexumul
um. JIL.M. Jlumeunenxo HAH Yxkpauns, yn. Hayunas, 3a, 79053 2. JIveos, Ykpauna
2 Kagbeopa gpusuueckoti u Koanouorot xumuu JIboecko2o Hayuonanvro2o ynusepcumema umeru Heana @panko
ya. Kupuna u Megpoous, 6, 79005 2. Jlveos, Yipaurna
3 Kagpeopa xumuu Axademuu cyxonymmuwlx 8otick umernu eemovmara Ilempa Caeatioauroeo,
ya. T'eapoetickas, 32, 79012 e. Jlveos, Ykpaurna

Ha ocHoBe cpaBHUTEJILHOTO aHAIN3A JUTEPATYPHBIX JTAHHBIX YCTAHOBJIEHBI KOPPEJIAIIMOHHEIE 3aBUCH-
MOCTH MEJKIY ONTHYECKHUMU XapaKTePHCTUKAMM BOIHBIX 30Jieil cdepHYecKMX HAHOYACTHUIL cepebpa M UxX
IHAMETPOM, B PeayJIbTaTe KOTOPOr0 YCTAHOBJIEHBI dMIIMPUYECKHE 3aBUCHMOCTH MEJKIy 3HAUYCHUAMU KBal-
paTa 4acTOTH BOJHBEI B MAKCHMYMeE ITOTJIONIEHHUST TTOBEPXHOCTHOTO IIA3MOHHOTO Pe30HAHCA U CPeIHUM JTha-
MeTPOM HAHOYACTHUII, 4 TAKIKE MEXKIy 3HAUYCHUSIMH ITUPUHBI TMOTJIONEHUs Ha IIOJOBUHE e€e BBICOTHI M Pac-
mpeesieHreM HaHOYACTHIL cepebpa 1mo pasmepaM. [IpenioskeHHble 3aBUCMOCTH OIMCHIBAIOTCS JIMHEHHBIMU
ypaBHeHUAMU ¢ Koappurmentamu Koppessimu 0,97 u 0,83 cOOTBETCBEHHO.

Kirouessie ciioBa: Hanouacruis: cepedpa, IloBepXHOCTHBIH 1171a3MOHHBIH pe3oHaHc, CIIeKTPhI 9KCTUHKIIVM.
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On a basis of the comparative analysis of the references the correlation dependences between the opti-
cal characteristics of aqueous sols of spherical nanoparticles and their diameter have been discovered. As a
result, the empirical dependences between the values of the square of wave frequency in the adsorption
maximum of the surface plasmon resonance and average diameter of the nanoparticles were determined as
well as between the values of the adsorption band width on a half of its height and silver nanoparticles dis-
tribution per size. Proposed dependences are described by the linear equations with the correlation coeffi-
cients of 0,97 and 0,84, respectively.

Keywords: Silver nanoparticles, Surface plasmon resonance, Extinction spectra.
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