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AHHOTANUA

B nacrosmeit pabote n3yueHbl 3aKOHOMEPHOCTH 3apOKACHUS TUCTIEpCHON (a3bl U AalmbHEUero gopMupo-
BaHUsI MOHO- M TETEPOCTPYKTYP Ha OCHOBE cepedpa U OKCHAA IMHKA, MPOTEKAIOIINX B CPeJie BOJOPACTBOPHUMBIX
OpPraHWYeCKHX KOMIIOHEHTOB 3KCTpakTa KpamuBbl aBymomHoii (Urtica dioica) B kadecTBe 3KOJIOTHYECKH
0e30MacHbIX peareHToB. MeTojaMu CeKTpo(hOTOMETPUN M TUHAMUYECKOTO pacCesHHsl CBETa YCTaHOBIICHBI
KOPPEJLILUN MEXIY TeMIIepaTypHO-BPEMEHHBIMU PEKUMAaMU 3KCTPAKIUU PACTUTEIIBHOTO CHIPbSI U IUCIIEPC-
HBIMH XapaKTEpUCTUKaMHU (pOPMUPYIOIIMXCS TUApo30yiel. B xone nucnepcnoHHOro aHaiau3a CHHTE3WPOBaH-
HBIX MHJIUBHUYalTbHBIX U KOMITO3UTHBIX KOJUIOMTHBIX CHCTEM BBISIBIIEHA KOMIUIEKCHAsI B3aMMOCBSI3b MEXKIY
KOHIIEHTpaLHel pacTUTENbHBIX OMOMOJIEKYJT B 3KCTPAKTaxX M pa3MepaMu METAIMYECKUX HAHOYACTHIL. DKCIIe-
puMeHTanbHO 3aduKkcupoBaH dPHEKT cTepuuecKoi CTA0MIN3AINE MEITKOAUCIIEPCHBIX (PaKIUil B Y3KOM
auana3oHe 3HaueHuid oT 12 1o 31 HM NpH MCNONB30BAaHUM KOHIEHTPUPOBAHHBIX HATHUBHBIX 3KCTPAKTOB.
YcTaHOBIIEHO, YTO KPUTHUYECKOE pa3BeAeHne crucTteM 10 cooTHomeHus 1:1000 nannuupyeT neduuT 6HoKoM-
MIOHEHTOB B PAaCTBOPE, KOTOPHIH MPUBOANUT K YMEHBIICHHIO TOJIIMHBI 3aIIUTHOTO OPTaHHYECKOTO CIIOS MUIIEILT
U MTOCTIe YOI HEKOHTPOIMPYEMBIH POCT arperaros 0 MUKPOHHBIX pa3mepoB. Ha ocHoBe cepun nuamepeHnit
ANEKTPOKUHETUIECKOTO TOTEHIMAala CUHTE3MPOBAHHBIX KOJJIOWIHBIX PAacTBOPOB JI0OKa3aHO (HOpMHUpOBaHUE
YCTOWYUBBIX F€TEPOCTPYKTYP, B KOTOPBIX NMOBEPXHOCTh OOPA3YIOUIMXCS OMMETAIUIMYECKUX HAHOYACTHIL
NPEUMYIIECTBEHHO MOAM(UIIMPOBaHA MOJEKYJIaMH OKCHIA LIMHKA WIM €ro MPOYHBIMH KOMILIEKCAMHU C
KOMIIOHEHTaMH dKcTpakTa. CHHTE3UpOBaHHbIE OMMETAIUINUECKUE KOJUIOUIHBIE CHCTEMBI TIPH BBICOKHX CTETICHSIX
pa30aBiieHUs] JEMOHCTPUPYIOT 3HAUYCHUS A3ETa-MOTEHI[MANa B HHTepBaje oT -21.2 1o -22.9 MB u s dexruBHO
CACPKUBAIOT POCT YaCTHI] B KOHTPOJIMPYEMOM [WAIa3OHEe, MOJHOCTHIO MPENOTBpaIas WX KOaryJsiuio B
OTJIIMYHME OT MOHOKOMITOHEHTHBIX KOJIJIOUIOB cepedpa. [loyueHHbIe pe3yabTaThl IO3BOJISIOT CO3/1aBaTh HOBBIE
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Abstract

The current study deciphers the mechanisms governing the nucleation of the dispersed phase and the subsequent
development of silver and zinc oxide mono- and heterostructures synthesized within an environment of water-soluble
organic constituents from stinging nettle (Urtica dioica) extract acting as ecologically benign reagents. Through
spectrophotometry and dynamic light scattering, direct correlations were established between the temperature-time
profiles of the plant material extraction and the specific dispersion parameters of the emerging hydrosols. A
comprehensive analysis of the synthesized individual and composite colloidal systems revealed an intricate
interdependence between the plant-derived biomolecule concentration in the extracts and the ultimate dimensions of
the metal nanoparticles. Experimental evidence confirmed a steric stabilization effect for the finely dispersed
fractions restricted to a narrow window of 12 to 31 nm when utilizing concentrated native extracts. Conversely,
critical dilution of the systems to a 1:1000 ratio triggers a deficit of biocomponents in the solution, which induces a
depletion of the protective organic layer surrounding the micelles, thereby causing subsequent uncontrolled
aggregation up to micron-scale dimensions. Based on a comprehensive series of electrokinetic potential
measurements of the synthesized colloidal solutions, the formation of robust heterostructures was verified, wherein
the surface of the resulting bimetallic nanoparticles is predominantly modified by zinc oxide molecules or their stable
complexes with the extract components. Even under high dilution states, these synthesized bimetallic colloidal
systems maintain zeta potential values within the range of —21.2 to —22.9 mV, effectively restricting particle growth
within a controlled regime and completely preventing coagulation, in stark contrast to monocomponent silver
colloids. These findings pave the way for novel technological routes to manipulate the dispersion and aggregative
stability of semiconductor and metallic phases generated via green synthesis protocols.
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