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P. Vasileva, L. Djerahov, 1. Karadjova. Raffinose capped silver nanoparticles: A new localized
surface plasmon resonance based sensor for selective quantification of Cr(VI) in waste waters.
Molecules 26 (17), 2021, Article number 5428.

DOI: 10.3390/molecules26175418; Q1

Abstract. In this study, a new method for selective determination of Cr(VI) in water samples at pH 4 is
presented using raffinose capped silver nanoparticles (Ag/Raff NPs) as an optical sensor. The method is
based on the variation of LSPR absorption band intensity as a result of electrostatic interaction between
the negatively charged Ag/Raff NPs and positive Cr(IlI) ions, in-situ produced by chemical reduction of
Cr(VI) with ascorbic acid, combined with the fast kinetics of Cr(Ill) coordination to the -OH groups of
the capping agent on the nanoparticle surface, further causing the nanoparticle aggregation. The
calibration curve for Cr(VI) is linear in the range 2.5-7.5 pmol L™, the limit of quantification achieved is
1.9 pmol L, and values of relative standard deviation vary from 3 to 5% for concentration level 1.9-7.5
umol L. The interference studies performed in the presence of various metal ions show very good
selectivity of Ag/Raff NPs toward Cr(VI) species. The added-found method is used to confirm the
accuracy and precision of developed analytical approach.

Pe3rome. B ToBa m3crieqiBaHe € MpeicTABESH HOB METOJ 3a cenekTuBHO onpenernsiae Ha Cr(VI) BbB BogHU
npoou npu pH 4 ¢ u3non3BaHe Ha cpeOBPHU HaHOYACTHIIM, 00BUTH ¢ padunHo3a (Ag/Raff NPs), kato
OIITHYEH CEH30p. METOmbT ce OCHOBaBa Ha M3MeHeHWe Ha mHTeH3uTeTa Ha LSPR abcopOrmonHaTa
MBHIIA B PE3YJTAT HA €JICKTPOCTATUYHO B3aMMOJICHCTBHE MEKTY OTpHIATEHO 3apeneHuTe Ag/Raff
NPs u monoxurenaute Cr(Ill) #ionm, momydenwm in situ dpe3 xumpuaa pemykmus Ha Cr(VI) c
acKOpOMHOBA KHCEJIMHA, KOMOMHMpaHO ¢ Obp3ara KuHeTHka Ha koopauHupane Ha Cr(Ill) xem —OH
TpynuTe Ha OOBHBAILMS areHT BbPXY MOBBPXHOCTTA HA HAHOYACTHUIIUTE, KOETO MPUYMHSIBA arperupane
Ha HaHowacTuimTe. KammOposbunata 3asucuMoct 3a Cr(VI) e nuHeiina B nateppama 2,5-7,5 pmol L™,
rpanuIaTa Ha onpenensne ¢ 1,9 pmol L, a cToifHOCTHTE Ha OTHOCHTEIHOTO CTAHIAPTHO OTKIOHEHHE
Bapupar ot 3 10 5% 3a KOHLEHTpaIoHHMs uHTepBan 1,9-7,5 pmol L. M3cneapannsra 3a mpeyero
BIMSHUE, W3BBPIICHH B TIPUCHCTBUETO HA PAa3IMYHA METAJHM HOHH, TOKa3BaT MHOTO J1o0pa
ceinektuBHOCT Ha Ag/Raff NP kem Cr(VI). MeroasT mn00aBeHO-HaMEpPEHO € H3IOJI3BaH 3a
MOTBBPK/aBaHe Ha TOYHOCTTA M MPEIU3HOCTTA Ha pa3pabOTeHHs aHATMTHYCH TTOIXO]T.

B. Peychev, P. Vasileva. Novel starch-mediated synthesis of Au/ZnO nanocrystals and
their photocatalytic properties. Heliyon 7 (6), 2021, Article number e07402.

DOI: 10.1016/j.heliyon.2021.e07402;Q1
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Abstract. A novel solution—solid synthesis method for preparation of ZnO and Au/ZnO
composite nanocrystals using starch matrix has been developed and optimized. The process is
characterized by simplicity, environmental compatibility and good performance. Nanocomposite
samples with different gold content have been synthesized and studied with respect to their
structure, size and shape of nanocrystals, thermal behavior, surface characteristics and optical
properties, as well as their photocatalytic activity. We have found that modification of
nanocrystalline ZnO with gold nanocrystals strongly influences the porosity of nanocomposites -
less micro- and mesopores are formed, which results in a reduced specific surface area. The
synthesized ZnO and Au/ZnO nanocrystals are active photocatalysts for the photocatalytic
degradation of methylene blue (MB), as a model pollutant dye, in the UV region. There is a
decrease in photocatalytic activity with an increase of the gold content in the nanocomposite
photocatalyst. The degree of MB degradation obtained with a pure ZnO sample is comparable to
that with the Au/ZnO photocatalyst with the lowest gold content 0.05 at. %. New and interesting
result has been obtained relating to maximum specific (intrinsic) photocatalytic activity of 0.05
at. % Au/ZnO nanocrystals.

Pe3tome. PazpaboTeH u onTuMU3upaH € HOB JABycTaaueH (,,solution-solid®) merox 3a cuHTe3 Ha
HaHOKpucTand ZnO W KOMIIO3UTHU HaHOKpUCTaiu Au/ZnO B marpuia oT ckopOsia. [IpomechT
ce XapakTepusupa C TNPOCTOTa, EKOJOTMYHA CHBMECTHUMOCT M J100pa IMPOM3BOJUTEIHOCT.
CuHTe3upaHu ca HAHOKOMITO3UTHHU 00Pa3Iv C Pa3IMiHO ChIbPKAHKE HA 371aTO U ca U3CJICABAHU
TAXHATa CTPYKTYpa, pa3mep u popmMa Ha HAHOKPHUCTAIHUTE, TEPMUYHO MTOBEICHUE, TIOBEPXHOCTHU
XapaKTEPUCTUKH U ONTHYHU CBOWCTBA, KAKTO U (DOTOKATATMTUYHATA UM aKTUBHOCT. Y CTAHOBEHO
e, 4e MOoIu(pUKAIMATA HAa HAHOKpUCTanHHA ZnO C HAHOKPUCTAIW OT 371aTO OKa3Ba CHITHO
BIIUSHUE BBPXY NOPHO3HOCTTA HAa HAHOKOMITO3UTHTE - OOpa3yBaT C€ IMO-MallKO MHKPO- H
ME30T0pH, KOETO BOJW JO HaMalieHa crnenupudHa MOBBpPXHOCTHA Tuionl. CHHTE3UpaHuTe
HaHokpuctamd ZnO u Au/ZnO ca akTHUBHM (OTOKATAIM3aTOPH 3a (POTOKATAIUTHYHOTO
pasrpaxxaane B UV oOnactra Ha 6arpuiioTo MeTHiIeHOBO cMHBO (MB) KaTo MoaeneH 3aMbpcuTed.
HabnronaBa ce HamansiBane Ha (POTOKATATUTUIHATA AKTUBHOCT C YBEJIMYABaHE HA ChbPKAHUETO
Ha 371aTO B HAHOKOMIMO3UTHUS (oToKaTanuzarop. CreneHTa Ha pasrpaxaane Ha MB, monmyuena ¢
gucTuss obpazery ZnO, e cpaBHMMa ¢ Ta3u Ha ¢orokatanuzaropa Au/ZnO ¢ Hal-HHUCKOTO
cpabpkanue Ha 3mato 0,05 at. %. [lomyyeHn ca HOBM M MHTEPECHH pPE3yNTaTH 32 MaKCHMajHa
cneunduyuna (intrinsic) GoToOKaTaIUTHYHA AKTUBHOCT HA HAHOKpUCTAJIHHUS oOpazen Au/ZnO c
0,05 at. % Au.

T. Yordanova, P. Vasileva, 1. Karadjova. Noble metal nanocomposites as tools for fast and
reliable speciation analysis of mercury in water samples. International Journal of
Environmental Analytical Chemistry 2020, 9 pages (in press).

DOI: 10.1080/03067319.2020.1734193, Q3

Abstract. A novel non-chromatographic approach for speciation analysis of mercury was developed
based on sequential application of silver and gold nanocomposites as sorbents for solid phase extraction.
The nanocomposite materials consisted by AgNPs or AuNPs grafted on submicronsized silica spheres
(SiO-NHy@AgNPs and SiO,-NH,@AuNPs) were prepared by multistep synthesis procedures and
characterised in details by different techniques - Transmission Electron Microscopy (TEM), Scanning
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Electron Microscopy (SEM), Atomic Force Microscopy (AFM), electrokinetic measurements, UV-Vis
spectroscopy and X-ray diffraction. Excellent separation and enrichment of Hg(I) and CH;Hg" was
achieved due to the specific behaviour and affinity of Ag and Au nanoparticles (NPs) towards particular
Hg chemical forms. In the first extraction step, Hg(Il) was strongly retained by highly selective
amalgamation on the surface of Ag nanocomposite (SiO,-NH,@AgNPs). In the second extraction step,
CH;Hg" remained in the supernatant solution was sorbed on the surface of Au nanocomposite (SiO,-
NH,@AuNPs). Both Hg species trapped in the sorbents precipitates were quantified by electrothermal
Atomic Absorption Spectroscopy (AAS) after direct injection in the graphite atomiser under optimal
instrumental parameters (Ag and Au act as modifiers). The optimal solid phase extraction conditions
were examined and defined by batch method. Recoveries achieved by the developed analytical
procedure were in the range 97-102% for both Hg(Il) and methylmercury with limits of detection and
quantification of 0.03 and 0.1 pug L™, respectively. The proposed analytical procedure was applied for
speciation analysis of mercury in water samples.

Pe3tome. PazpaboTeH e HOB HexpoMaTorpad)cKu MoAXO0/T 3a CIICIUAIMOHEH aHAIN3 Ha JKHUBaK, OCHOBaH
Ha TOCIIeOBATEIHO NPIIIOXKEHNE Ha cpeOpo- U 3IaTOChABPIKAIIN HAHOKOMITO3UTH KaTo COpOEHTH 3a
TBhpHoda3Ha ekcTpakius. [locpencTBOM MHOTOCTAIMIHM CHHTE3HH TIPOLEAYPH ca TOMy4YCHH
HAaHOKOMIIO3UTHH Matepuaiy, cbeTosmm ce oT AgNPs wm AuNPs, mMOOWTIM3HpaHu BBPXY
MOBBPXHOCTTa Ha cyOMUKpoHHH cepr cunmuimes Auokeun (SiOr-NH,@AgNPs u SiO,-NH,@AuNPs).
Hanomarteprmamure ca AeTalIHO OXapakTepH3UpPaHH C Pa3IMYHU TEXHUKH — TPaHCMHCHOHHA
enektpoHHa Mukpockorusi (TEM), ckanupama enektpoHHa Mukpockorust (SEM), atomHOCHIOBa
Mukpockorst (AFM), emekTpoknHeTHIHN W3MepBaHus, UV-Vis CIEKTpOCKONWS W PEHTTCHOBA
mugpaxipsa. Tloctira ce OTIMYHO pa3ieiiiHe M KOHICHTpupaHe Ha xumuunute ¢opmu Hg(Il) u
CH;Hg' B pesynTar Ha cienudMuHOTO MM HoBe/ieHue U auHuTeT KbM HaHodacTuiuTe (NPs) Ag u Au.
B mepBust ekcrpakimoneH cramuid, Hg(Il) ce 3ambpika BBpXy MOBBPXHOCTTa HA Ag-ChIbpIKaIis
HaHOKOMIO3UT  (SiO)-NH,(@AgNPs) upe3 BHCOKOCENEKTMBHO amairamMppa€e. BbB  BTOpHs
EKCTPAKIMOHEH CTauii, ocTaHanuaT B cynepHaranta CH;Hg ce copOupa BbpXy HOBBPXHOCTTA Ha Au-
chabpkarust HaHOKOMIO3UT (SiO-NH,@AuNPs). U neata Buna xumuunu hopmu Ha Hg, 3aabpikanu
OT yTacHUTE COpOEHTH, C€ OMpeNeNAT KOJMYECTBEHO C EJIEKTPOTEPMHYHA aTOMHO-a0COPOLIMOHHA
criektpockormsi (AAS) cilen IUPEKTHO BOPHhCKBaHE B TpadurTHATa TEN[ TPH ONTUMHU3HUPAHH
MHCTpYMEHTaIHH napameTpu (Ag u Au neiictBaT karo momudukaropu). ONTUMAIHHUTE YCIIOBHS 3a
TBbpHO(da3Ha EKCTPAKIMS ca U3CIEIBAHH M OTIPECIICHH Ype3 CTATHYCH METO.. AHATUTHIHHAT JOOUB,
TIOCTUTHAT T0 pa3padoTeHaTa aHAIMTUYHA TIPOIEAypa, € B muana3ona 97-102% kakro 3a Hg(Il), Taka u
3a METW/DKHMBAK, C TPAHMIIA HA OTKPHBAHE M KOJIMYECTBEHO ompesesHe choterHo 0,03 1 0,1 pg L.
[pemnoxxenara aHanMTHYHA MPOLIEAYpa € MPIIOKEHA 32 CHEMAIMOHEeH aHAIM3 Ha JKUBAaK BbB BOIAHU
TIPOOH.

P. Vasileva, S. Dobrev, 1. Karadjova. Colorimetric detection of iron(III) based on sensitive and
selective plasmonic response of starch-coated silver nanoparticles. Proceedings of SPIE - The
International Society for Optical Engineering 11332, 2019, Article number 1133207, 9 pages.

DOI: 10.1117/12.2553972, SJR (2019): 0.215

Abstract. An optical sensor for sensitive and selective detection of iron(IIl) has been developed based
on redox interaction of Fe(Ill) ions with starch-coated silver nanoparticles (Ag-NPs) in the presence of
0.001 mol/L HCI. Starch-coated Ag-NPs with an average diameter of 15.4 = 3.9 nm were successfully
synthesized through a simple green method using D-glucose as reducing agent and soluble starch as
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protecting polymer. The synthesized silver nanoparticles showed a strong localized surface plasmon
resonance (LSPR) band around 408 nm and linearly decreasing intensity of LSPR band with increasing
concentration of Fe(Ill) in hydrochloric acid aqueous solution (pH ~3). Based on the linear relationship
between LSPR intensity and concentration of Fe®* ions, the as-synthesized starch-coated silver
nanoparticles could be used as a smart optical probe for sensitive and selective detection of Fe’* ions in
water with a linear range from 0.7 to 7 mg/L Fe*" and detection limit of 0.1 mg/L; the relative standard
deviation values varied between 2 and 6 % for the whole calibration range. Experiments performed
demonstrated that the metal ions Na', K, Mg%,Ca%, Pb*, Cu*, Zn*", Cd*, Hg%, Co*", Ni*', and Fe*
do not interfere, due to the absence of oxidative activity of these ions, which guarantees the high
selectivity of the proposed optical sensor toward Fe’* ions in aqueous samples. On the basis of
experimental results, a detection mechanism of oxidation-reduction reaction between Ag-NPs and Fe’*
ions was proposed. Moreover, the starch-coated Ag-NPs could be applied to the iron speciation in
ground and tap waters.

Pe3tome. Pa3paboTeH ¢ ONTHYUCH CEH30p 3a YyBCTBHTEIHO M CEJICKTUBHO OTKpmBaHe Ha skers3o(1ll),
ocHOBaH Ha penokc Bzaumopeiicteue Ha Fe(Ill) iionn cve cpeObpHn Hanodactuiy (Ag-NPs), o0BuTH
cbC ckopOsuia, B mpucheTBrero Ha 0,001 mol/L HCl. O6Butute che ckopOsita Ag-NPs cbe cpeneH
mameTsp 15,4 £ 3,9 nm ycnenHo ca CHHTE3UpaHU TIOCPEICTBOM TIPOCT ,,3€JIeH"* METO]I, M3mosrBani D-
TJFOKO3a KaTO peaylMpall arcHT © pa3TBOpHMa CKOpOsla KaTo TPOTEKTUpAIl TOIUMED.
CuHTe3npannTe cpeObpPHI HAHOYACTUIM TTOKA3BaT MHTEH3WBHA MBHIIA HA JIOKATM3UPAH TOBBPXHOCTEH
mwiasMoHeH pe3zoHanc (LSPR) mpu okono 408 nm u nunelHO HamanisiBaml uHTeH3uTeT Ha LSPR
VBHUIIaTa ¢ HapacTBaHe Ha KoHreHTparusaTa Ha Fe(Ill) B pa3rBop Ha comxa kucemmHa (pH ~3). Bw3
OCHOBAa Ha JIMHEHHATAa 3aBUCHMOCT MEXTy MHTeH3uTeTa Ha LSPR wmBHIIaTa W KOHIEHTpaImsiTa Ha
HOHUTE Fe%, OOBUTHTE ChC CKOPOsLIa CPeOBPHI HAHOYACTHUIIA MOTaT J]a ObJIaT U3MOI3BaHN BEB BHIA, B
KOWTO ca CHHTE3WpPaHH, KaTo MHTENWTEHTHA ONTHYHA COH/IA 3a TyBCTBUTEITHO U CEIEKTUBHO OTKPUBAHE
Ha Fe'" #ionn BeB Bomm ¢ nmueen auanason ot 0,7 1o 7 mg/L Fe’* u rpanuma Ha otxpusane 0,1 mg/L;
CTOMHOCTHTE Ha OTHOCHTEITHOTO CTAaHJAPTHO OTKIIOHCHHE Bapupar Mexay 2 U 6 % 3a [sumus
KaMOpOBBUEH MHTEpBANL. M3BHpIIEHHTE eKCIIepHMMEHTH MOKa3BaT, dye MeranmHure ionnm Na', K,
Mg%’Ca%, Pb2+, Cu2+, Zn2+, Cd2+, Hg2+, C02+, Ni*" u Fe*" ne okassar MIPEYEIIO BIUSIHUE, TIOPAIX JIUTICA
Ha OKWCJIMTETHA aKTUBHOCT Ha Te3W WOHW KbM HAHOYACTHIIUTE, KOETO TAPaHTHPa BUCOKA CEIEKTUBHOCT
HAa TPEIIOKEHWS ONTHYCH CeH30p KbM Fe'' {foHH BBB BOZHM mpobW. Bb3 OcHOBa Ha
SKCIICPUMECHTATHUTE PE3YJITATH € MPEIJIOKEH MEXaHU3bM 33 OTKPUBAHE, OCHOBAH HAa OKHCIUTEITHO-
peyKuroHHa peakims Mexny Ag-NPs u Fe’* iiornre. Hermo mosede, oGBuTHTE Che cKOpOsita Ag-NPs
MoraT Jia ObJIaT TIPHIIOKEHH 3a CIICIMAIMS Ha JKEJISI30 B ITONIOYBEHH U IUTEHHU BOIN.

P. Vasileva, 1. Dakova, T. Yordanova, 1. Karadjova. New composite sorbent for determination
of soluble Cr(VI) in textiles. Open chemistry 17 (1), 2019, 1095-1104.

DOI: 10.1515/chem-2019-0115, Q3

Abstract. Micrometer-sized silica spheres coated with a layer of Cr(VI) imprinted methylimidazolium
ionic liquid were synthesized and applied for fast and selective determination of leachable Cr(VI) in
fabrics. The silica cores were synthesized via original seeded growth procedure. Formation of ionic
liquid layer onto their surface was simultaneously combined with CrO* imprinting. The sorbent
characterization was accomplished by SEM/EDS, elemental microanalysis, and thermogravimetry.
Excellent separation of Cr(VI) from Cr(Ill) was achieved at pH 3 for 10 minutes in a batch mode. A
mixture of ascorbic and nitric acids was found to be the most efficient eluent. The adsorption equilibrium
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data were best represented by the Langmuir isotherm model. The sorbent was applied for quantification
of Cr(VI) in textile extracts in accordance with international standard ISO105-E04. The analytical
procedure developed (LOD 0.015 pg/g (measured by ETAAS), RSD 3-8% for concentration levels of
Cr(VI) 0.015-0.5 pg/g) completely meets the requirements of the international textile regulations.

Pe3tome. Cuntesnpanu ca chepu OT CHUIHLHEB THOKCHII C MUKPOHEH pa3Mep, OOBUTH ChC CIOH OT
Cr(VI) orneyarana HOHHA TEYHOCT METHJIMMHMIA30j, KOMTO Ca MPUIOKEHH 32 OBP30 M CEICKTUBHO
onpezensHe Ha n3tnyail ot Gpabpuunn Tekanu Cr(VI). Sapata oT cHnIyeB IUOKCHIT ca CHHTE3UPaHN
TI0 OPUTUHAIIHA MIPOLIEAYPa 3a HapacTBaHe Ha 3aponuiiy. OopMHUpaHeTo Ha 10 HOHHA TEYHOCT BBPXY
TSIXHATA TIOBBPXHOCT € KOMOMHHMpaHO ¢ exHoBpeMenHo CrO4” oTmedarsare. XapakTepH3HPaHETo Ha
copOenta e u3BbpiieHo upe3 SEM/EDS, enemeHTeH MUKpOaHAIW3 W TEPMOTPAaBUMETPUYUCH AHAIIHS.
[ToctrraaTo ¢ oTmiuHO pasaersiHe B ctatudeH pexkuM Ha Cr(VI) u Cr(IIl) mpu pH 3 3a 10 MunyTH.
VYcraHoBeHO e, ye Hail-e()eKTHBEH eyeHT € cMeC OT acKOpOMHOBa M a30THa KucenuHH. JlaHHuTe 3a
aICOPOLIMOHHOTO paBHOBECHE CE€ OIKCBAT Hail-moOpe OT M30TEepMMUHMS MoAen Ha JlaHrmrop.
CopbeHThT € TpWIOKEeH 3a KommdecTBeHO ompenensiae Ha Cr(VI) B TEKCTWIHHM EKCTPaKTH B
CBOTBETCTBHE C MekayHapomuus cranmapT ISO105-E04. PaszpaGorenata aHaquTHYHa TpOLEXypa
(LOD 0,015 pg/g (m3mepena ¢ ETAAS), RSD 3-8% 3a konnentparmonnus uarepsan 0,015-0,5 pg/g
Cr(VI])) Harrb1HO OTTOBApSI HA M3UCKBAHMATA Ha MK TyHAPOTHUTE pa3Nopea0H 3a TEKCTHIL.

P. Vasileva, T. Alexandrova, I. Karadjova. Application of Starch-Stabilized Silver
Nanoparticles as a Colorimetric Sensor for Mercury(Il) in 0.005 mol/L Nitric Acid.
Journal of Chemistry vol. 2017, 2017, Article ID 6897960, 9 pages.

DOI: 10.1155/2017/6897960, Q3

Abstract. A sensitive and selective Hg*" optical sensor has been developed based on the redox
interaction of Hg*" with starch-coated silver nanoparticles (AgNPs) in the presence of 0.005 mol
L' HNO,.The relative intensity of the localized surface plasmon absorption band of AgNPs at
406 nm is linearly dependent on the concentration of Hg*" with positive slope for the
concentration range 0-12.5 ug L' and negative slope for the concentration range 25-500 ug L.
Experiments performed demonstrated that metal ions (Na*, K", Mg*", Ca*", Pb*+, Cu*", Zn**, Cd*,
Fe*', Co®", and Ni*") do not interfere under the same conditions, due to the absence of oxidative
activity of these ions, which guarantees the high selectivity of the proposed optical sensor towards
Hg’+.The limits of detection and quantification were found to be 0.9 ug L™ and 2.7 ug L',
respectively, and relative standard deviations varied in the range 9-12% for Hg content from 0.9
to 12.5 ug L™ and 5-9 % for Hg levels from 25 to 500 ug L™'. The method was validated by
analysis of CRM EstuarineWater BCR505. A possible mechanism of interaction between AgNPs
and Hg”" for both concentration ranges was proposed on the basis of UV-Vis, TEM, and SAED
analyses.

Pe3tome. UyBCTBHTENCH U CEIEKTHBEH ONTHUYEH ceH3op 3a Hg®' e paspaGoren BB3 ocHOBa Ha
pexnokc B3aumozeiicTeue Ha Hg®™ cbe cpeObpru HanodacTuiy (AgNPSs), 06BHTH che cKOpOsiIa, B
npuckereue Ha 0,005 mol L' HNO;. OTHOCHTENHMAT MHTEH3MTET HA JIOKATH3MPAHATA
MTOBBPXHOCTHO-TTA3MOHHa a0copOrmonHa wBuila Ha AgNPs mpu 406 nm e B JHMHCHHA
3aBHCHMOCT OT KOHIEHTparusta Ha Hg”' ¢ IONOXHTENeH HAKIOH 3a KOHIIEHTPALMOHHHS
untepan 0-12,5 ug L' 1 oTpuuaTeeH HaKIIOH 33 KOHIEHTPALMOHHHS HHTepMan 25-500 ug L.
[IpoBeeHUTE eKCIIEPUMEHTH TOKa3BaT, 4e Meramnute fonn (Na', K, Mg™", Ca*", Pb*", Cu*",
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Zn**, Cd*", Fe', Co®", u Ni*") Hsmat npeuelrio BIMsHKE IPU YCIOBUATA HA onpeesHe Ha Hg®,
MOpajyl JIUICa Ha OKUCIHUTEIHA aKTUBHOCT Ha TE€3W WOHM KbM CPeObPHUTE HAHOYACTHIIH, KOETO
rapaHTHpa BHCOKATA CENCKTHBHOCT Ha MPEIOKEHHs ONTHYeH cersop kbM Hg™'. YcranoBeHo e,
4e rPAaHMIMTE HA OTKPUBAHE M KOJMYCCTBEHO OMpenesiHe ca chorBetHo 0,9 ug L' 2.7 ug L,
a OTHOCHUTETHOTO CTaH/IapPTHO OTKJIOHEHHUE Bapupa B nHTepBana 9-12 % 3a cpappxanne Ha Hg ot
0,9 no 12,5 ug L'us uHTepBana 5-9% 3a konuentpanus Ha Hg ot 25 1o 500 ug L. MeTtonsT €
BamuAWpaH upe3 aHanu3 Ha cepTuduuupan pedepenteH marepuan CRM EstuarineWater
BCR505. Tpeanosken ¢ Bb3MOKEH MEXaHH3bM Ha B3amMozeiicTeue mexay AgNPs n Hg”' sa
JIBaTa KOHIICHTPAIIMOHHA WHTEpBaja Bbh3 OCHOBA Ha maHHUTE OT npoBeaeHute UV-Vis, TEM u
SAED ananuzmu.

A7 L. Djerahov, P. Vasileva, 1. Karadjova. Self-standing chitosan film loaded with silver

nanoparticles as a tool for selective determination of Cr(VI) by ICP-MS. Microchemical
Jjournal 129,2016, 23-28.

DOI: 10.1016/).microc.2016.06.007, Q1

Abstract. A fast, simple and sensitive method was developed for separation and speciation of Cr species
using dispersive solid phase extraction prior determination by ICP-MS. The selective determination of
toxic Cr(VI) in surface waters is achieved after separation of Cr(IIl) by sorption on self-standing chitosan
film loaded with silver nanoparticles (CHS-AgNPs). Completely green synthetic procedure was used for
the preparation of AgNPs,which includes D-(+) raffinose as a non-toxic, environmentally benign
reducing and capping agent and NaOH as a base reaction catalyst. The raffinose-coated Ag NPs were
blended with chitosan to form polyelectrolyte complex that was cast into stable self-standing film. The
parameters affecting the extraction efficiency (pH, sorption time, sample volume) of nanocomposite film
toward Cr(III) and Cr(VI) were carefully optimized. Effective separation of Cr species between solid and
liquid phase is demonstrated by simply tuning the pH value of the sample solution. The analytical
method developed is validated under optimized conditions - the detection limit of 0.02 pg L™ and
determination limit of 0.06 pg L™ were achieved for both Cr species; the relative standard deviation
varied from 3 to 5% for Cr concentrations in the sample solution over the range 0.05-5 pg L™. The
accuracy is established by analyzing certified reference materials.

Pe3tome. Pa3zpaboten ¢ Obp3, IPOCT U YYBCTBUTEIICH METOJ 3a pa3e/siHe Ha XuMuuHH Ghopmu Ha Cr U
crierraIioneH anamm3 Ha Cr 4pe3 quciepcHOHHa TBhpaoda3Ha eKcTpakiws mpemau onpeaersHe ¢ ICP-
MS. CenextuBHOTO omperensine Ha TokcuuHus Cr(VI) B MOBBPXHOCTHM BOIM CE TOCTHIA CIEX
otnemsiae Ha Cr(Ill) upe3 copOmms BBPXY CaMOCTOSI XWUTO3aHOB (DMIJIM, HATOBApEH CHC CPeOBPHH
HaHouactum (CHS-AgNPs). Msiitio ,,3enena™ cHHTeTHYHA MPOLEAypa € U3M0J3BaHa 3a MOoTydaBaHe
Ha AgNPs, kosito Bkimoua D-(+) paduHO3a KaTO HETOKCHYEH, €KOJOTMYHO LIS PeayLHpall u
obBuBar arelt, © NaOH karo ocHOBeH peakimoHeH Katanmmsarop. Oosuture ¢ paduro3a AgNPs ce
CMECBAT C XHUTO3aH, 32 J]a 00pa3yBaT MOJIMEICKTPOINTEH KOMIUIEKC, KOWTO ce OTJMBAa B CTaOWIIeH
camoctosiy M. OnruMusupann ca mapamerpure (pH, Bpeme Ha copOrus, oO0eM Ha mpobara),
BIIMSICILI BBPXY eKCTpakiuoHHaTa edekruBHOCT Ha HaHOKoMno3uTHUA (umM keM Cr(Ill) u Cr(VI).
JlemMoHCTpHpaHo € eeKTUBHO pasfieNsiHe Ha XUMUYHMTE Gopmu Ha Cr MeXIy TBbpHAaTa U TeUHATa
(ha3m gpe3 mpocto peryampane Ha pH Ha pa3rBopa Ha mpobara. Pa3zpaboTeHUAT aHATMTHYCH METOT €
BATUIMPAH PU OTITHUMI3UPAHUTE YCIIOBHS - U 32 JiBeTe XuMIIHU (hopmu Ha Cr ca TIOCTHTHATH TPaHKIA
Ha orkpuBane 0,02 pg L' u rpammma Ha ompenemsnre 0,06 pg L' OTHOCHTEIHOTO CTaHZAPTHO



A8

A9

OTKJIOHEHHE Bapupa oT 3 110 5% 3a koHueHTparuu Ha Cr B pa3TBopa Ha npodata B uateppaia 0,05-5 pug
L. To4HOCTTA Ha METOJIA € YCTAHOBEHA Upe3 aHANN3 HA CePTH(UIMPAHH Pe(pePEHTHN MATCPHAIIH.

I. Karadjova, 1. Dakova, T. Yordanova, P. Vasileva. Nanomaterials for Elemental
Speciation. Journal of Analytical Atomic Spectrometry 31,2016, 1949-1973.

DOLI: 10.1039/C6JA00168H, Q1

Abstract. Various types of nanomaterials such as magnetic nanoparticles, carbon nanostructures,
metal oxides, noble metal nanoparticles, and ion imprinted polymers have been incorporated in
new innovative approaches for speciation analysis. Small size, high surface to volume ratio, and
high chemical reactivity are the properties which make them ideal sorbents for selective
separation of chemical species. Nanostructures based on different modifications of the
nanoparticles and combinations between them additionally increased the nano-strategies
employed for on-line or off-line determination of particular chemical species of elements. The
presented review is focused on the use of nanomaterials for speciation analysis, analytical
procedures developed and their application for analysis of environmental, food and biological
samples. Critical view points on the current limitations and their future perspective are presented.

Pe3tome. Paznnunu BujOBE HaHOMATepHWadX KaTO MAarHUTHU HAHOYACTHUIM, BBIJICPOTHU
HaHOCTPYKTYpPH, METAIHU OKCHIW, HAHOYACTHIIA HA OJIAarOpOJHM MeTad W HOHOTIeYaTaH!
MOJMMEpPU Ca BKIIOUEHH B HOBM MHOBATHBHU MOJIXOAW 3a CIECUMALMOHEH aHanu3. Majkusar
pa3Mep, BUCOKOTO ChOTHOIIICHUE HAa TIOBLPXHOCT KbM 00€M M BUCOKAaTa XMMHYECKA PEAKTHBHOCT
ca CBOICcTBaTa, KOMTO TH TPAaBAT HICATHH COPOCHTH 3a CENIEKTHBHO Da3leisHe Ha XUMUYHH
¢opmu. HanocTpykTypw, OasupaHu Ha pa3IUYHA MOJU(PHUKAIMM HAa HAHOYACTHIUTE U
KOMOHMHAIINK MEXIY TAX, JOIIBIHUTEIHO YBEIMYaBaT HAHOCTPATETUUTE, U3IOI3BAHM 33 OHJIAHH
nn o(hIaiiH onpe/eNsiHe Ha KOHKPETHH XUMHYHHU (GOpMH Ha eneMeHTHTE. [IpencraBeHusT 0030p
¢ (hoKycHpaH BBPXY M3IIOJI3BAHETO HA HAHOMATEPHUAIIH 32 CIICIIUAIIMOHEH aHaIN3, pa3pabOTeHUTE
AHAIMTUYHU TPOLEAYPH W TAXHOTO MPHUIIOKEHHE 32 aHajlu3 Ha NpoOM OT OKOJNHATa cpena,
XpaHUTEIHU W OwonormyHu npodu. I[lpencraBeHm ca KPUTHUYHU TIEAHM TOYKH OTHOCHO
HACTOAIIUTE OTPAHWYECHU U TSIXHATa OBbJeIa MepCeKTHBA.

L. Djerahov, P. Vasileva, 1. Karadjova, R.M. Kurakalva, Keshav Krishna Aradhi. Chitosan
film loaded with silver nanoparticles — sorbent for solid phase extraction of Al(IIT), Cd(II),
Cu(Il), Co(II), Fe(III), Ni(IT), Pb(I) and Zn(Il). Carbohydrate Polymers 147,2016, 45-52.

DOI: 10.1016/j.carbpol.2016.03.080, Q1

Abstract. The present study describes the ecofriendly method for the preparation of chitosan film loaded
with silvernanoparticles (CS-AgNPs) and application of this film as efficient sorbent for separation and
enrichment of AI(III), Cd(II), Cu(Il), Co(Il), Fe(Ill), Ni(Il), Pb(Il) and Zn(II). The stable CS-AgNPs
colloid was prepared by dispersing the AgNPs sol in chitosan solution at appropriate ratio and further
used to obtain a cast film with very good stability under storage and good mechanical strength for easy
handling in aqueous medium. The incorporation of AgNPs in the structure of CS film and interaction
between the polymer matrix and nanoparticles were confirmed by UV-vis and FTIR spectroscopy. The
homogeneously embedded AgNPs (average diameter 29 nm, TEM analysis) were clearly observed
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throughout the film by SEM. The CS-AgNPs nanocomposite film shows high sorption activity toward
trace metals under optimized chemical conditions. The results suggest that the CS-AgNPs
nanocomposite film can be feasibly used as a novel sorbent material for solid-phase extraction of metal
pollutants from surface waters.

Pe3tome. HactosimoTo wm3cienBaHe OMKMCBAa E€KOJOTHMYHO ONarompusTeH METOJ 32 IOoTydaBaHEe Ha
XHUTO3aHOB (DMJIM, HAaTOBapeH ChC cpeObpHH dacTuim (CS-AgNPs), v MpUIOKEHHETO Ha TO3M (HUIM
Karo epexTuBeH copOeHT 3a pazzaensine u odorarsiBane Ha Al(I1I), Cd(II), Cu(Il), Co( 1), Fe(III), Ni(Il),
Pb(Il) u Zn(Il). CrabumHusT KonmouzaeH pa3rBop CS-AgNPs e moyuen upe3 qucniepripane Ha AgNPs B
Pa3TBOpP Ha XWUTO3aH IPH MOJXOIIO CHOTHOIICHHE M II0-HATaThK € M3MOJ3BaH 3a IOMydyaBaHE Ha
OTIST (GWIM C MHOTO J10Opa CTaOMIIHOCT MPH ChXpaHeHHWe M o0pa MEXaHW4YHA 3/IpaBHHA 34 JIECHO
OopaBeHe BBHB BOAHA cpena. BrmouBanmeto Ha AgNPs B crpykrypara Ha CS ¢mma wu
B3aMMOJICHCTBUETO MEXKAY MMOJIMMEpPHATa MaTpulia U HaHoyacTHLHTe ca noTBbpaeHu ¢ UV-vis u FTIR
CIIEKTPOCKOMUSL. XOMOTeHHO BrpajieHu BB ¢Ma AgNPs (cpenen muametsp 29 nm, TEM ananu3)
sicHO ce HaOmonasar o SEM mukporpadunte. HaHokommosuthusT drmv CS-AgNPs nokas3sa Brcoka
CopOLIMOHHA aKTUBHOCT KbM CJIEZM OT METajH MPH ONTHMU3MPAHW XUMHYHHM YcJoBuUs. Pesynratute
BHYIIIABAT, Y€ HAHOKOMITO3UTHUAT CS-AgNPs (rm Moske f1a Obzie U3MMOI3BaH B MPAKTHKATa KATO HOB
copOeHTeH MaTepHal 3a TBbpoGa3Ha EKCTPaKLH Ha METAIHU 3aMbPCUTEIN OT IOBBPXHOCTHU BOJIH.

A10 P. Vasileva. Synthesis and characterization of ZnO nanocrystals in starch matrix.
International Scientific Journal “Materials Science. Non-Equilibrium Phase
Transformations” 2 (4), 2016, 26-29.

(Scientific Proceedings II International Scientific Conference "Material Science.
Nonequilibrium Phase Transformations" 2016, 33-36.)

[uTupana (kaTo BTOPpUYEH JOKYMEHT) B Scopus

Absract. Gel matrix of the natural polymer starch has been employed as template for the preparation of
ZnO nanocrystals via solution-solid technique. The template offers selective binding sites for Zn(II)
under aqueous conditions. Controlled solvent-exchange, further isolation of solid product by
microfiltration and drying, and subsequent removal of the template backbone enable the synthesis of
spatially separated ZnO nanocrystals. The crystalline character and near narrow particle size distribution
pattern have been confirmed through powder XRD measurements and TEM with SAED observation.
The morphology, surface and optical properties of ZnO sample were characterized by SEM observation,
BET-surface area, UV-Vis and PL spectra. The UV photocatalytic activity of ZnO nanocrystals was
studied by analyzing the degradation of methylene blue in aqueous solution. The nanosized ZnO sample
showed greater photocatalytic activity than commercial TiO, (P25) photocatalysts. The size and shape
factor seems to be of great importance in the observed photocatalytic performance.

Pe3tome. ['etHa MaTpuiia OT TPHPOAHHS TOJMMEP CKOpOSUIa € HW3MOJ3BaHA KaTo TEMIUICHT 3a
ToJTydaBane Ha HaHOKpucTam ZnO dpe3 ABycTamueH ,,solution-solid* meron. TemrurelThT mpezyara
MecTa 3a CeNIEKTHBHO cBbp3BaHe Ha Zn(I) BB BozieH pa3TBop. KoHTponmupaHa cMsiHa Ha pa3TBOPUTEITS,
MO-HATATHITHO HW30JIMPaHE Ha TBBPAUS TPOAYKT 4pe3 MHUKPOQUITPYBaHE W CyIIEHe, U CIIe[IBAIO
OTCTpaHsIBaHE HA TEMIUICHTa OCUTYpSBAT IMOTY4aBaHE HA MPOCTPAHCTBEHO Pa3ACiCHU HAHOKPHUCTAIU
Zn0O. KpuctaHuAT XapakTep 1 TSICHOTO paslpesielieHre Ha HAaHOYACTUIIUTE 10 pa3Mep € MOTBBPACHO
Yype3 MpaxoBa pPEHTIeHOBa JUQPaKIMsA M TPaHCMHUCHOHHA eJeKTpoHHa Mukpockomus (TEM) c



enekTpoHHa audpakmus or u3dpana rwion] (SAED). Mopdonorusra, TOBbPXHOCTHHTE W ONTHYHH
cBolicTBa Ha obpasera ZnO ca xapaktepusupany ck¢ SEM HaOmoaeHue, m3MepBaHe Ha crierpduaHara
noBbpxHOcTHA o] o merona BET, UV-Vis u PL cnekrpu. dotokaramTuiHaTta aKTUBHOCT Ha
HaHokpuctammte ZnO € u3clieIBaHa upe3 aHAIM3NPaHe Ha PasrpakJaHeTO Ha METHIEHOBO CHHBO BB
BOJICH pa3TBOp Tof neiictere Ha UV cBermHa. HanopasmepausT oopazerr ZnO TokasBa IMO-BHCOKA
(oTOoKaTAMTHYHA aKTHBHOCT OT ThProBekus otokaranuzatop TiO, (P25). PasmepsT n dhopmara Ha
HaHOKpHCTAIMTE ca (haKTOPUTE OT CHIIECTBEHO 3HAYCHHE 3a HAOIFOJaBaHata (OTOKATAIMTHYHA
e()eKTHBHOCT.

A1l L. Djerahov, P. Vasileva, 1. Karadjova, I. Dakova, R.M. Kurakalva. Silver nanoparticles
embedded in biocompatible polymers: extraction efficiency toward metals. Bulgarian
Chemical Communications 47 (1), 2015, 303-310.

Q4

Abstract. The nanocomposite films of chitosan (CS) or polyvinyl alcohol (PVA) loaded down with pre-
synthesized silver nanoparticles (AgNPs) were prepared by green chemical approach and studied as an
efficient sorbents for solid phase extraction of various chemical elements. Film synthesis is simple and
consists of two steps: preparation of AgNPs dispersion and solutions of biocompatible polymers, mixing
under stirring of these solutions and final drying at controlled temperature. Nanocomposite films with
very good chemical and mechanical properties were obtained; films are stable for at least 3 months and
could be used in any time without further treatment. The optical properties, structure and morphology of
AgNPs and nanocomposite films were characterized by UV-Vis, TEM and SEM. The extraction
efficiency of nanocomposite films prepared toward the most of frequently determined chemical elements
was studied. Results obtained showed that under optimal chemical parameters nanocomposite films CS-
AgNPs ensured quantitative separation and concentration of Al, Cd, Ni and Pb. Solid phase extraction
procedures were developed for the determination of priority pollutants Cd, Pb and Ni in surface waters
and Al, Cd and Pb in hemodialysis solutions. Determination limits achieved satisfied accepted
permissible limits which makes proposed analytical procedures and new nanocomposite sorbent suitable
for routine laboratory practice.

Pe3rome. Hanokommosutau pummu ot xuto3aH (CS) wm monueuHmMIOB ankoxoi (PVA), HatoBapeHu ¢
MPEIBAPUTEIHO CUHTE3UpaHu cpeObpHH HaHoudacTuim (AgNPs), ca momydeHu 4upes ,,3elIeH . XUMHICH
MOAXO W Ca W3CIC/BAHU Karo e(pEeKTHBHH COPOCHTH 3a TBBpA(Aa3Ha EKCTpakius Ha Pa3IudHU
XAMAYHH eneMeHTH. CHHTE3bT Ha (riMa ce OTIMYaBa C TPOCTOTa M CE ChCTOU OT JIBA CTAJIMSL:
MoJTyyaBaHe Ha jucrepcrst Ha AgNPs 1 MpUroTBsHE Ha Pa3TBOP HA OMOCHBMECTHM ITOJIMMED, CMECBAHE
Tpyu pa30bpKBaHe HA TE3W PA3TBOPHU M M3MApsBaHE HA Pa3TBOPUTEIS MPHU KOHTPOJIMPAHA TEMITEparTypa.
TMomy4eHn ca HAHOKOMITO3UTHU (PUJIMU ¢ MHOTO JIOOpPY XMMHYHH U MEXaHUYHU CBOMCTBA; (HIIMHUTE ca
CTaOWJTHY MTPY ChXPAHEHUE B MPOIBDKCHIE HA HAM-MAITKO 3 MECeIa ¥ MOTar Jia Ce U3ITOM3BAT I10 BCSKO
BpeMe 03 JOIMBIHUTEHO TpeThpaHe. ONTHIHNTE CBOMCTBA, CTPYKTyparta u Mopdosorusata Ha AgNPs
M Ha HAHOKOMITO3UTHUTE (PriMHu ca xapakrtepusupanu ¢ UV-Vis cnekrpockonms, TEM u SEM
HaOmoeHuns. M3cieaBana € eKCTpaKIOHHATa S(heKTUBHOCT Ha MOTYYCHUTE HAHOKOMITO3UTHU (PHMHU
KbM Haii-4yecTO ONpelesHiTe XUMHYHMA eneMeHTH. llomydeHnTe pesydaratd TIOKas3BaT, d|e
HaHokommozutHuTe vy CS-AgNPs ocHTypsiBaT KOMMUYECTBEHO pa3zeiisiHe M KOHIICHTpUpaHe Ha Al,
Cd, Ni u Pb npu ontuMaiHi XMMHYHH TapameTpH. Pa3paboTeHu ca mpoleaypd 3a TBbpAoQazHa
ekctpakuus u onpeneisiae Ha Cd, Pb u Ni kaTo IpHOPUTETHH 3aMBPCUTEITH B IMOBBPXHOCTHH BOJIK U HA
Al, Cd u Pb B xemoauanmm3Hu pa3tBOpH. [locTHTHATUTE TPaHUIM HA KOJMYECTBEHO OIPEIEIISTHE
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YIOBJICTBOPSIBAT MPUETUTE TOMYCTHUMHU TPAHUILIM, KOETO MPABU MPEIOKCHUTE aHATUTHYHU MPOLIEAYPH
Y HOBUSI HAHOKOMITO3UTEH COPOEHT MOIXOMAIIM 32 PYTHHHA JJA00OpaTOpHa MPaKTHKA.

A12 T. Yordanova, P. Vasileva, 1. Karadjova, D. Nihtianova. Submicron silica spheres decorated

with silver nanoparticles as a new effective sorbent for inorganic mercury in surface waters.
Analyst 139 (6), 2014, 1532-1540.

DOI: 10.1039/C3AN01279D, Q1

Abstract. An analytical method using silica supported silver nanoparticles as a novel sorbent for the
enrichment and determination of inorganic mercury (iHg) in surface water samples has been developed.
Silver nanoparticles (AgNPs) were synthesized by a completely green procedure and were deposited
onto the amine-functionalized surface of silica submicrospheres (SiO,-NH,). The prepared
nanocomposite material (SiO,/AgNPs) was characterized by transmission electron microscopy, UV-vis
spectroscopy, X-ray diffraction and atomic force microscopy. The sorption and desorption characteristics
of the nanosorbent SiO,/AgNPs toward Hg species were investigated by a batch method. An excellent
separation of iHg and methylHg was achieved in 20 minutes at pH 2. The high selectivity of the
Si0,/AgNPs toward iHg was explained by Hg(Il) reduction and subsequent silver-mercury amalgam
formation. The analytical procedure for the enrichment and determination of inorganic mercury in
surface waters was developed based on solid phase extraction and ICP-MS measurements. The total Hg
content was determined after water sample mineralization. The recoveries reached for iHg in different
surface waters e.g. river and Black sea water samples varied from 96-101 %. The limits of quantification
are 0.002 mg L™ and 0.004 mg L™ for iHg and total Hg, respectively; the relative standard deviations
varied in the ranges of 5-9 % and 6-11 % for iHg and total Hg, respectively, for Hg content from 0.005
to 0.2 mg L. The accuracy of the procedure developed for total Hg determination was confirmed by a
comparative analysis of surface river (ICP-MS) and sea (CV AFS) waters.

Pe3tome. PazpaGoreH € aHaIMTUYEH METOX, M3IOJI3BAIl CPeObpPHM HAHOYACTHLM, OTJIOKCHH Ha
MOBBPXHOCTTA HA CHJIMIMEB [UOKCHA, Karo HOB COpOEHT 3a olorarsiBaHe W ONpeEeisiHe Ha
HeopranudeH xuBak (iHg) B mpodu ot moBspxHOCTHH Bomu. CpeObpauTe Hanodacturm (AgNPs) ca
CHHTE3UpaHH 4pe3 M3ILUIO ,,3eeHa™ TpoLeaypa U ca OTIOKEHH BBPXY aMHH-(YHKIMOHATW3HPAHA
MOBBPXHOCT Ha CyOMUKpOHHH cdepu cummimeB tuokcun (SiO-NH,). [omydyeHusIT HaHOKOMITO3UTEH
Mmarepran (SiOy/AgNPs) e xapakTepusupaH ¢ TPaHCMHCHOHHA €JICKTPOHHA MHUKpockomms, UV-vis
CIIEKTPOCKOIIUSI, PEHTI€HOBA IU(MPaKUMs W aTOMHO-CHIOBa MUKpockomus. CopOIuOHHUTE U
JIECOPOLIMOHHN XapaKTepuCcTHKU Ha HaHocopOeHTa SiOy/AgNPs xbM xumudanu (opmu Ha Hg ca
W3CIeBaHy Cbe cTatuueH Meton. OtmmuHo pasnernsiHe Ha iHg u methylHg ce moctura 3a 20 MunyTH
npu pH 2. Bucokata cenextuBHocT Ha SiO/AgNPs xbM iHg e obsicHena ¢ pemykims Ha Hg(Il) u
cieaBalio oOpa3yBaHe Ha CpeOBPHO-KMBayHa amaiarama. PazpaboTeHa € aHaIMTHYHA IIPOLEAypa 3a
oboraTsBaHe 1 ONpeessiHe Ha HeOpraHWUeH JKMBaK B OBBPXHOCTHHU BOAM, Oa3upaHa Ha TBEpAoda3Ha
excrpakiust 1 [CP-MS m3mepBanms. O0moTo chabpkanue Ha Hg ce onpenerns cien MUHepaTH3ariys
Ha BoHATA IMpo0a. AHATUTHYHNATE JOOWBH, TIOCTUTHATH 32 iHZ B pa3miIHN MOBBLPXHOCTHH BOIH, HATIP.
B IPpOOM OT peyHa U YepHOMOpPCKa BojIa, BapupaT B uHTepBasia 96-101 %. ['pannuunTe Ha KOMMYECTBEHO
ompenemsse 3a iHg u 06w Hg ca crorserro 0,002 mg L' 1 0,004 mg L™; oTHOCHTEHHITE CTaHmapTHA
OTKJIOHEHUsI Bapupart B 1uana3oHa 5-9 % u 6-11 % cporeTtHO 32 iHg 1 0011 Hg 3a KoHIIEHTpamoHHus
urtepsan ot 0,005 10 0,2 mg L. TounocTTa Ha paspaboTeHaTa IporeLypa 3a ope/ersHe Ha oour Hg
€ TIOTBBPIICHA Upe3 CPABHUTEIICH aHAIN3 Ha MOBBPXHOCTHH pednt (ICP-MS) u Mopcka (CV AFS) Bomu.
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Al3

B. llieva, Y. Ivanova, P. Vasileva, H. Gagov, 1. Sazdova. Influence of silver nanoparticles
with different surface coating on the excised frog heart. Bulgarian Journal of Agricultural
Science 20 (Supplement 1), 2014, 3-8.

Q3

Abstract. The surface coating of silver nanoparticles is crucial to the nanoparticle properties as size and
shape, stability, solubility and targeting, which are responsible to their biological effects. In order to
study the influence of differently coated silver nanoparticles (AgNPs) on in vitro heart preparations of
Rana ridibunda frog, we synthesized two types of AgNPs —nanoparticles coated with the polysaccharide
starch (AgNPs/Starch, Dyc.y = 15 nm) and nanoparticles coated with the trisaccharide raffinose (Ag-
NPs/Raff, Dyean = 25 nm). The aqueous dispersions of both types of AgNPs were introduced in
concentrations of 1, 3, 10, 30, 50 and 100 pg/mL by a cannula into the frog heart ventricle. The effects of
AgNPs were estimated by using of as-synthesized nanoparticle dispersions and aqueous dispersions of
nanoparticles purified by ultracentrifugation. Separate measurements of heart contractions were
performed with the addition of supernatants obtained by ultracentrifugation of as-synthesized AgNPs
samples to estimate the biological effects of the stabilizing agents. The nanoparticles were administrated
alone or together with prazosin or propranolol, the widely used blockers of al-and B-adrenoreceptors,
respectively. The data obtained showed that as-synthesized AgNPs/Raff significantly increased the force
of contraction of isolated frog hearts but was not affected by purified AgNPs with the same coating. Both
as-synthesized and purified AgNPs/Starch did not influence the force of heart contraction. The positive
inotropic effect of non-purified raffinose-coated AgNPs was partially abolished by 3 umol/L prasozin
and 30 umol/L propranolol. It can be concluded that starch as a polysaccharide covers more tightly the
metal core of silver nanoparticles and made AgNPs/Starch less reactive than the AgNPs/Raff. The
results show that the purified AgNPs/Raff was less potent to affect the cardiac activity because of their
higher ability to aggregate in the medium studied.

Pe3rome. [ToBEpXHOCTHOTO MOKPUTHE HA CPEOBPHU HAHOUACTUIIN € OT PELIaBaIlo 3HAYCHUE 32 TEXHUTE
CBOICTBA KaTo pasMep 1 popma, CTAOMITHOCT, Pa3TBOPUMOCT H IIeJIEHaCOYBaHEe, KOUTO ca OTTOBOPHU 32
OuonornyHuTe UM e(eKTH. 3a Aa MPOYYMM BIMSHUETO Ha cpeObpHH HanodacTHi| (AgNPs) ¢ paznmuuna
MOBBPXHOCTHA OOBHBKA BBPXY i Vitro CBpPIEYHH Npenapatd Ha »xaba Rana ridibunda, nHue
cuHTe3upaxMe aBa Buaa AgNPs - HaHodacTHI, OOBUTH ¢ Moym3axapuaa ckopoOsita (AgNPs/Starch,
Duean = 15 nm), u HaHouacTuiy, o0BuTH ¢ Tpusaxapuaa padunoza (AgNPs/Raff, Dy = 25 nm).
Bomuu aucniepcuu Ha asata tuna AgNPs ¢ konnentpaiwu 1, 3, 10, 30, 50 u 100 pg/mL ca BHeceHH B
Kamepara Ha chplie OT >kaba mocpeacTBoM kaniona. Edexrure Ha AgNPs ca n3cienBanu ¢ U3MoI3BaHe
Ha BOJHM JAWCIIEPCHY HA HAHOYACTUIIMTE BHB BUJIA, B KOWTO Ca CHHTE3UPaHH, ¥ C BOJHHU JHCIIEPCUH Ha
HPEYNCTeHH Ype3 YNTPAeHTpo(hyrupaHe HAHOYACTHIM. 3a Ja C€ OLEHSAT OMONOTHYHMTE e(eKTH Ha
CTAaOMIM3HUpAILMTE areHTH, ca HalpaBeHH OTIACIHM HW3MEPBaHUS HA CBHPICYHUTE CHKpALICHUS C
U3I0J13BaHE HA CYNEPHATaHTUTE, MOTYy4YEHHU NPH YATpaleHTpu(yrupaHe Ha CUHTE3UpPaHUTE 00pa3lu
AgNPs. Hanouacturmre ca u3ciegBaHM CaMOCTOSITEJIHO WIM ChBMECTHO C IIMPOKO M3IOJ3BaHU
OrokepH Ha al- u f-agpeHopenenTopy, ChOTBETHO IMPa303uH WM TponpaHoioi. [lomydeHnTe naHHA
nokaspar, 4ye HaHouacthimte AgNPs/Raff B mucmepcumsara, B KOATO ca CHHTE3MpaHH, 3HAYUTEIHO
yBEJIMYaBaT CWaTa Ha ChKpalleHWsITa HAa W30JMPaHd Chpla OT kaba, JOKaTo TOCIeJHUTE HE ce
MoBJIMsIBaT OT npeurcten AgNPs cbe cbioTo nokpurhe. Hanouactuimre AgNP/Starch He BiwsaT
BBPXY CWJIAaTa Ha ChPACYHUTE CHKPAILEHUS, KaKTO B AUCIEPCHUATA, B KOATO Ca CHUHTE3UpaHH, Taka U
cnex mpeurcrBaHe. [loNOXXUTETHUAT MHOTporeH edekT Ha HenpeurcteHute AgNPs/Raff e
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eTMMHUHHpPaH YacTUyHO OT 3 pmol/L npazoszun u 30 pmol/L nponpanoson. Moxe aa ce 3aKmouy, e
HOJIM3aXapHABT CKOpOsUIa 0OBHBA MO-IUTBTHO METATHOTO SIPO HA CpeOBPHUTE HAHOYACTHIM U TPaBU
AgNP/Starch mo-manko peaktuBHu oT AgNPs/Raff. Pesynratute mnokasBar, We mNpedncTEHHTE
Hanodacturid AgNPs/Raff umat no-cmab noTeHmman ga NOBIUSAT HAa ChpAeYHATa aKTUBHOCT, MOPAIX
0-BHCOKAaTa UM CKJIOHHOCT JIa arperupar B U3CiIeiBaHaTa Cpesia.

Al14 M. Chichova, M. Shkodrova, P. Vasileva, K. Kirilova, D. Doncheva-Stoimenova. Influence
of silver nanoparticles on the activity of rat liver mitochondrial ATFase. Journal of
Nanoparticle Research 16 (2), 2014, Article number 2243, 14 pages.

DOI: 10.1007/s11051-014-2243-3, Q2

Abstract. Mitochondria are one of the most sensitive targets for the toxicity of silver
nanoparticles (AgNPs). Limited studies have demonstrated nanoparticle-induced impairment of
mitochondrial oxidative phosphorylation. Reduced adenosine triphosphate (ATP) production can
be due to inhibition of the respiratory chain and/or to direct effects of AgNPs on the activity of
mitochondrial ATP synthase/ATPase. In this regard, we synthesized and evaluated the in vitro
effects of two types of AgNPs with various environmental friendly coatings - polysaccharide
starch (AgNPs/Starch, D,, = 15.4 + 3.9 nm) and trisaccharide raffinose (AgNPs/Raff, D,, = 24.8
+ 6.8 nm), with an emphasis on their potential action on rat liver mitochondrial ATPase. Both
types of AgNPs showed decoupling effect on intact mitochondria. Unlike AgNPs/Raff,
AgNPs/Starch reduced 2,4-dinitrophenol-stimulated ATPase activity of intact mitochondria,
which suggests that they are able to penetrate the inner mitochondrial membrane. Both types of
AgNPs inhibited ATPase activity of freeze/thawed mitochondria and submitochondrial particles
as the effects of AgNPs/Starch were more pronounced. UV-Visible absorption measurements
showed changes in the absorption spectrum of AgNPs/Raff added to the reaction medium. This
suggests nanoparticle aggregation and thus a possible reduction in their reactivity. The distinction
in the effects of the two types AgNPs studied may be due to their different sizes and/or to the
stabilizing agents used for their synthesis, which determine AgNPs colloidal stability in the assay
media. This study suggests the need for further research into the importance of surface
modifications of AgNPs for their interaction with cellular components. Our findings could
contribute to the elucidation of the mechanisms underlying AgNPs toxicity.

Pe3rome. MUTOXOHApPUHTE ca €OUH OT HAH-UYYBCTBUTEIHUTE NPULETHN OPTaHHU 32 TOKCHYHOCTTA
Ha cpeObpHUTe HaHOYacTHIM (AgNPs). OrpanmdyeHn wu3CACABAHUS ITOKa3BaT HETaTHBHO
BB3JCHCTBHE HA HAHOYACTUIUTE BBPXY OKHCIUTENHOTO (QochOopHiIrpaHe B MUTOXOHIPHUUTE.
Hamanenusat cunte3 Ha ageHo3un tpudochat (ATD) moxke na ce IBKM Ha MHXUOWpaHe Ha
IUXaTelHaTa BepUra W/WIM Ha IUPeKTHH edektd Ha AgNPs BbpXy aKTHBHOCTTa Ha
mutoxoHapuanHata AT® cunraza/ATdaza. Ilopagu Tasu npuurHA, HUE CHHTE3UpAaXMe U
u3cnenBaxme in vitro epexrute Ha asa tuna AgNPs ¢ pasnuyHM OnaronpusaTHH 3a OKOJIHATa
cpela HMOKpUTHS - mojm3axapuz ckopoOsuia (AgNPs/Starch, D,, = 15,4 = 3,9 nm) u Tpu3axapun
padunosza (AgNPs/Raff, D,, = 24,8 £+ 6,8 nm), ¢ akeHT BbPXY TAXHOTO MMOTECHIMAIHO ACHCTBHE
BbpXy MurtoxoHapuaiHara ATdasza or yepeHn npo6 Ha 1ibxX. JIBata tuma AgNPs mokasear
pasnpsrani epexkT BbpXy MHTaKTHH MUTOXOHIpUH. 3a pasnuka or AgNPs/Raff, Hanouactumure
AgNPs/Starch penyuupar 2,4-nuHutpodeHon-crumyaupana ATda3Ha aKTHUBHOCT B MHTAKTHH
MUTOXOHJIpUH, KOETO IIpeAnojiara, 4ye Te€ ca CHOCOOHM Ja IpeMHUHaBaT BbTpelIHATa
MUTOXOHIpUanHa MeMmOpana. M nBara tuma AgNPs wmaxuOupar ATda3HaTa akTHBHOCT Ha
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AlS5

pasIperHaTy 4pe3 3aMpassiBaHe/pa3Mpa3siBaHe MUTOXOHAPUU U CYOMHTOXOHIPUAITHU YaCTUITH, C
mo-u3paseH edexr Ha HaHouacTuuute AgNPs/Starch. UV-Vis aOcopOiuoHHM H3MEpBaHHS
MOKa3BaT MPOMEHU B aOCOPOIMOHHUS CHEKThp Ha J00aBEHW KbM pEaKIMOHHATA Cpeja
Hanouactunure AgNPs/Raff. Te3su mpomenu mnpenmojiarar arperupaHe Ha HAHOYACTUIIUTE U
0TTaM HamalleHHe Ha TAXHAaTa PeakTHBHOCT. Pa3nukara B edekTrTe Ha /BaTa THIIA W3CIIEABAHU
AgNPs Moxe 1a ce ABKA Ha Pa3lIM4HUS UM pa3Mep W/WIKM Ha Pa3IUYHUTE CTAOWIN3HpAIld
areHTH, M3IMOJ3BaHM 3a CHHTE3a WM, KOUTO OMpEAessT KojlowaHaTa crabmmHocT Ha AgNPs B
u3cienBaHaTta cpeaa. Hacrosimmero mpoyuyBaHE IMOJACKa3Ba HYyXKJaTa OT IMO-HATATHIITHH
M3CIeIBaHUS Ha 3HAYCHHUETO HA TOBBPXHOCTHUTE Momudukaimuun Ha AgNP 3a TaxHOTO
B3aMMOZCCTBHE C KJIETHPYHM KOMIIOHEHTH. Hammmre pesynraTé Morar [a IONpHHECAT 3a
M3SCHSBAaHE HA MEXaHU3MHUTE HA TOKCUIHOCT Ha AgNPs.

I. Karadjova, P. Vasileva, T. Yordanova, M. Karadjov. Silver/Gold nanoparticles grafted on
silica submicrospheres - promising sorbents for mercury speciation in surface waters.
Journal of Selcuk University Natural and Applied Science 2013, 439-453.

(Digital Proceeding Of THE ICOEST 2013 - Cappadocia, C.Ozdemir, S. Sahinkaya, E.
Kalipci, M.K. Oden (Eds), Nevsehir, Turkey, June 18 — 21, 2013.)

HuTupana (kaTo BTOPUYEH JOKYMEHT) B Scopus

Abstract. Two types of core-shell nanocomposite particles were prepared by colloid mixing method.
The silica core spheres were synthesized using Stober method and subsequently were functionalized
with terminal amine groups.The shell is comprised of discrete starch-stabilized gold or silver
nanoparticles. Various experimental techniques (SEM, TEM, AFM, (-potential measurement, UV-Vis
spectroscopy) were used to characterize the morphology, surface properties, colloidal stability and
optical properties of noble metal nanoparticles, SiO, spheres, SiO,-NH,/AuNPs and SiO,-NH,/AgNPs
nanocomposite particles. The extraction efficiency and selectivity of the core-shell sorbents toward Hg
species were studied by batch procedure. Several parameters such as acidity of the sorption media,
amount of sorbent, time of sorption, type and concentration of the eluent were optimized in order to
define chemical conditions for selective separation and enrichment of both iHg and methylHg.
Analytical procedure for speciation and determination of Hg in surface waters was developed and
verified for laboratory practice.

Pe3tome. /IBa Brjla HAHOKOMITO3UTHU YaCTHUIIM OT THIA SIPO-O0BUBKA ca MOJyYeHH 110 METOja Ha
KOJIOWJHO cMecBaHe. Slapara oT ceprueH CHIIMIMEB JTUOKCHI ca CHHTE3MpaHH 0 METOAa Ha
Stober u ciien ToBa ca (GyHKIIMOHAIM3UPAHH C TEPMUHAIHU aMUHO-Tpyru. OOBUBKATa C€ ChCTOU
OT JIUCKPETHH, CTAOWIU3UPAHU ChC CKOpOsiia, 3JaTHU WM CPeOBPHH HAHOYACTUIU. 3a
oxapakTepusupaHe Ha MOp(OJIOTHATa, OBLPXHOCTHUTE CBOWCTBA, KOJOHIHATA CTaOMIIHOCT U
ONTUYHHUTE CBOWCTBA HA HAHOYACTHIIMTE OT Onaropomnu Metanu, chepure SiO, wu
HaHokoMmo3uTHuTe yacTuiu SiO,-NHy/AuNPs u SiO,-NH,/AgNPs ca u3mnon3BaHd pa3indHH
ekciepumentanan  texuuku (SEM, TEM, AFM, wmmepBane Ha (-morennuan, UV-Vis
cnekTpockonus). ExcTpakimoHHaTa €EeKTUBHOCT U CEJICKTUBHOCTTA HAa COPOCHTUTE OT THIA
SIIPO-00BUBKA KbM XUMHUYHHUTE (opmu Ha Hg ca u3ciaenBaHu ype3 cTaTMYHA Mpoleaypa. 3a aa ce
OTIpEICIIAT XUMHUYHUTE YCIIOBHUS 3a CEIICKTUBHO pa3jielisiHe U oborarsBaHe, KakTo Ha iHg, Taka u
Ha methylHg, ca onTuMu3upaHu pa3indHyu IIapaMeTpy KaTO KHUCEIMHHOCT Ha cpeaTa 3a copOIus,
KOJIMYECTBO COPOEHT, BpeMe Ha COpOIMs, BUI W KOHIICHTpALMsA Ha eJIyeHTa. AHaJUTHYHA
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mporieaypa 3a Crielnuanuanys u onpeaeiasHe Ha Hg B MOBBPXHOCTHH BOAH ¢ pa3paboTeHa W
BaJMJIMpaHa 3a JabopaTopHATA MPAKTHKA.

A16 Y. Uzunova, L. Lukanov, P. Vasileva, L. Filipov. Spectroscopic, chromatographic and
morphological study of photopolymerized dental composites. Digest Journal of
Nanomaterials and Biostructures 7 (4), 2012, 1825-1832.

Q2

Abstract. The goal of the present study was to characterize the morphology, determine the degree of
conversion of light polymerized resin-based dental composites and to quantify the leachable portion of
unreacted monomers in water solution. Two microhybrid composites - Charisma (Heracus Kulzer,
Germany) and Filtek Z 250 (3M, USA), colour A2, one microfilled composite - Durafil VS and one
condensable composite - Solitaire2 (Heraeus Kulzer, Germany)) were polymerized with LED light
curing unit. The surface morphology of the composite films and their cross-sections were determined
using scanning electron microscopy (SEM). The degree of polymerization was evaluated by Fourier
transform infrared spectroscopy (FTIR). The leaching of unpolymerized monomers from photo curable
composites was measured by High-performance liquid chromatography (HPLC). It was found that the
degree of polymerization was highest for Filtek Z 250 (58%) and lowest for Durafill VS (42%). HPLC
results showed elution of basic monomers of their organic matrix. These results are consistent with the
SEM observation. A relatively smooth surface and homogeneous cross-section structure with irregular
shaped zirconia-silica particles was observed in the microhybride and packable composites, while the
microfilled composite Durafill VS is characterized by significant roughness probably due to the large
aggregates made of silica microfillers embedded in a prepolymerized organic matrix.

Pestome. llenra Ha HACTOSAMIOTO HM3CIEIBAaHE € Ja CE XapakTepusupa Mmopdoiorusra, ma ce
OTIpEIe)IN CTETEHTa Ha MOoJIMMepHU3alus Ha (POTONOIMMEPHU3UPALI CTOMATOIOTMYHA KOMITO3UTH
U J1a ce OIpeaesy KOJTUYECTBEHO YacTTa Hepearupajil MOHOMEPH, OTAEJIeHa BB BOACH Pa3TBOD.
IBa mukpoxubpuaau kommosuta - Charisma (Heraeus Kulzer, I'epmanus) u Filtek Z 250 (3M,
CAIL), ussaT A2, envH MUKpOHAITBIHEH KoMIo3uT - Durafil VS u enqun koHOEH3UpYeM KOMITO3HUT
- Solitaire2 (Heracus Kulzer, I'epmanus)) ca mommMepusupanu cbc cBetoguomno (LED)
(dhoTomommMepu3upaIo ycrporcTBo. IlopbpxHOCTHATA MOP(]OTOTHSA HA KOMITO3UTHUTE (PHIMH U
TEXHUTE HAlPEYHU CEUEHHS ca YCTAaHOBEHH ChC CKaHMpalla eJIeKTpoHHa Mukpockonus (SEM).
CreneHTa Ha @OJMMEpH3aLUsl € OLEHEHa ¢ uH(pauepBeHa cHekTpockonus c Dypue
tpancpopmauust  (FTIR). OTnensHeTO  Ha  HENOJUMEPHU3MPAaHM  MOHOMEpPH  OT
(doTononumMepu3npaHUTe KOMIIO3UTH € M3MEPEHO C BUCOKOS(EKTHBHA TEYHA XpOMaTorpadus
(HPLC). YcraHoBeHO e, 4e CTENeHTa Ha ImoJiuMepu3anus ¢ Hai-Bucoka 3a Filtek Z 250 (58%) n
Hail-Hucka 3a Durafill VS (42%). Pesynrature or HPLC mokasBaT enyupane Ha MOHOMEPH OT
OpraHMYHATa MaTpuila. Te3n pe3ynratd ca B ChOTBETCTBHE Ch¢ SEM HaOIIOIeHHUETO.
OTHOCHUTENIHO TJajgKka MOBBPXHOCT M XOMOIGHHa CTPYKTypa Ha HampeyHOTO CEYCHHE C
HETIPaBWIHK 110 (OpMa YacTUIM OT LIUPKOHWEB W CHJIMIMEB IHOKCHI ca HAOJIOJaBaHU B
MUKPOXUOPHUIHUS U KOHICH3UPYEMHUsI KOMIIO3UTH, JOKATO MMKPOHAIBJIHEHUAT KOMIIO3UT
Durafill VS ce xapakTepu3smpa cbC 3HaUUTEIHA TOBBPXHOCTHA TPANaBOCT, BEPOSATHO JBIDKAIIA CE
Ha rOJIeMHU arperaTd Ha MUKPOI'BJIHUTEIS CUIMLMEB JUOKCHUJ, BIPAJCHU B IPEHNOIMMEPU3NPaHa
OpraHNYHa MaTpHIA.
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B34 P. Vasileva*, L. Djerahov, I. Karadjova. Smart system based on raffinose-coated silver

nanoparticles as selective and sensitive optical probe/sorbent for chromium speciation in
water samples. 9th ECCOMAS Thematic Conference on Smart Structures and Materials,
SMART 2019, ISBN 978-849491946-6, Benjeddou A., Mechbal N., Deu J.-F. (Eds),
International Center for Numerical Methods in Engineering, 2019, 1783—1794.

Pegepupana B SCOPUS
I'naBa ot kHHMIa

Abstract. In this study, raffinose-coated silver nanoparticles (Ag@Raff NPs) with narrow size
distribution were synthesized by green ultrasound-assisted reduction method employing raffinose as both
reducing and protecting reagent in alkaline reaction medium. UV-visible absorption spectrum of the light
yellow aqueous nanoparticle dispersion showed surface plasmon resonance band at Amax of 411 nm.
The electrostatic surface potential of Ag@Raff NPs was - 47.2 + 1.1 mV at pH 6.8. The polycrystalline
solid product mainly consisted of quasi-spherical silver nanoparticles of mean diameter 27.2 + 6.7 nm.
Some polyhedral nanoparticles were also observed in the TEM micrographs. XRD analysis showed
broad diffraction peaks with 26 of 38.2°, 44.4°, 64.6° and 77.4° corresponding to the (111), (200), (220)
and (311) planes, respectively, of the face-centered cubic (fcc) silver. The analytical method developed
for Cr(IIl) and Cr(VI) determination consists of two steps: (i) Addition of Ag@Raff NPs dispersion to
water sample, containing Cr(IIl) and Cr(VI). Cr(Il) is selectively sorbed on the nanoparticle surface
under optimized chemical conditions and determined by using ETAAS; (ii) Addition of Ag@Raff NPs
dispersion to parallel water sample, containing Cr(Ill) and Cr(VI); Cr(VI) was in-situ reduced by
ascorbic acid to Cr(III) and determined through the sensitive and selective optical response of Ag@Raff
NPs at optimized ratios between the components and optimal contact time. The proposed method was
successfully applied for chromium speciation in surface water samples.

Pe3rome. B ToBa u3cnenBaHe ca CMHTE3UpaHu OOBHUTH ¢ paduHo3a cpeObpHU HanodacTHIM (Ag@Raff
NPs) ¢ TscHO pasmnpenencHue M0 pasMepd IOCPEICTBOM ,,3eleH, TOAIOMOTHAT OT YITPa3BYK,
PEAYKIMOHEH METOJ, M3MON3BAIl pahUHO3a STHOBPEMEHHO KaTO CTAOMITH3UPAI U PETYIMPAIL] aTCHT B
aNKanHa peakuponHa cpena. UV-Vis aOCOpOLMOHHUAT CIIEKThDP Ha CBETJIONBITATA BOJHA JAUCIEPCHS
HA HAHOYACTHIIUTE TIOKa3Ba IMOBBPXHOCTHO-TUIA3MOHHA PE30HAHCHA WBHIA TPU Amy,, = 411 nm.
EnexTpocTatraausT MOBBpXHOCTEH HoTeHIman Ha Ag@Raff NPs e - 47,2 = 1,1 mV npu pH 6,8.
[NonuKpUCTaTHUAT TBBP/ NPOLYKT CE ChCTOM IJIABHO OT KBa3HC(EPUUHN CPeOBPHN HAHOYACTULIM ChC
cpeneH quameTsp 27,2 £+ 6,7 nm. HarouacTrim ¢ popma Ha MHOTOCTEHH CHITO ce Habmronasat Ha TEM
mukporpagprmte. XRD aHamM3bT mokasBa MIMPOKU JU(PAKIIMOHHUA TMUKOBE TP OTPAXKATEITHU BIITH
(20) 38,2°, 44.4°, 64,6° u 774°, crorBerctBamy Ha paBHmHUTE (111), (200), (220) u (311) Ha
CTEHHOLICHTpHUpPaHa KyoudHa pertietka (fcc) Ha MeTanHo cpedpo. Pa3paboTeHUIT aHaIMTHIEH METOI 3a
onpenensae Ha Cr(IIl) u Cr(VI) ce cherom ot aBa cramus: (i) Hucnepeus Ha Ag@Raff NPs ce qo0ast
KbM BomHata mpo0a, crabpkaria Cr(Il) u Cr(VI); Cr(Ill) cemexkTrBHO ce copOHpa BEPXY HOBBPXHOCTTA
Ha HaHOYACTHLIUTE TNPH ONTHMH3MPAHH XUMHYHH YCIOBHS U ce onpenens nocpeactBoM ETAAS; (ii)
Hucnepcus Ha Ag@Raft NPs ce mo6aBs kbM napainesnsa BoxHa rnpo6a, ceabpxkatta Cr(Il) u Cr(VI); Cr
(VI) ce pemymmpa in-situ ¢ ackopomroBa kucenmmHa mo Cr(Ill) m ce ompemens MHOCPEICTBOM
YYBCTBHUTEITHUS U CEIICKTUBEH ONTHYEH OTKIMK Ha Ag@Raff NPs mpu onTiMu3supaHo ChOTHOIICHHE
MEX]Ty KOMIIOHEHTHTE B CMECTa M ONTHUMAIHO BpeMe 3a KOHTAKT. [Ipe/yIOKeHUIT METOJT € YCIIEIITHO
TPHJIOXKEH 3a CHICMAMOHEH aHAIM3 Ha XPOM B IPOOH OT MMOBBPXHOCTHU BOAM.
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B35

B36

I. Karadjova*, T. Yordanova, I. Dakova, P. Vasileva. Smart Materials in Speciation
Analysis. Handbook of Smart Materials in Analytical Chemistry, ISBN: 9781119422587,
Miguel de la Guardia, Francesc A. Esteve-Turrillas (Eds), Wiley, 2019, 757-793.

DOI: 10.1002/9781119422587.ch24
I'maBa ot kHura

Aobctpakt. The chapter presents the application of smart nanomaterials and smart composite systems
based on nanomaterials for speciation analysis. High chemical activity, specific functionality, versatility,
and selectivity are only a few of the beneficial features of smart nanomaterials providing high efficiency
of analytical procedures for the separation and determination of individual species of chemical elements.
Various approaches for the synthesis of nanomaterials and composites along with characterization of
their properties and new functionalities that ensure new possibilities for selective or group separation and
enrichment of particular species of chemical elements are presented and thoroughly discussed. The
achievements in this field have been summarized for the past 10-15 years focused mainly on the real
advantages and the original ideas for the synthesis and application of smart materials in the analytical
schemes. The properties of the nanomaterials and mechanism of action that provide the possibilities for
speciation analysis are emphasized. Smart nanomaterials for colorimetric/fluorescence sensing of
element species and capabilities for fast screening analysis at environmentally relevant concentration
levels are critically discussed.

Pe3rome. [naBata mpencraBs NPHIOKCHUETO HAa WHTEIMICHTHA HAHOMATCPUATH W WHTCIUTCHTHH
KOMITO3UTHH CUCTEMH, Oa3UpaHl Ha HAHOMATEePHAITH, 32 CIICIMAIMOHEH aHa3. Bucokara xuMudecka
aKTUBHOCT, crielripuyaara (yHKIIMOHATIHOCT, T'bBKABOCTTA WM CEJICKTHMBHOCTTA €a CaMO HSAKOM OT
TIOJIC3HUTE XAPAKTEPUCTUKH HA WHTCJIMTCHTHUTE HAHOMATEPUAIH, OCHTYPSIBAIIA BUCOKA ©(DeKTUBHOCT
Ha aHAJIMTUYHUTE TIPOICIYPU 3a pasfielisiHe U ONpe/eNsTHe Ha WHAWUBHUIYATHA XUMUYHUA (GopMH Ha
XUMIYHUTE eneMeHTH. [IpecTaBenu ca 1 00CTOMHO ca UCKYTHPaH! Pa3IMYHU MOIXOIH 3a CHHTE3a Ha
HAHOMATEpHAIM W KOMIIO3WTH, 3aCAHO C OXapaKTepW3MpaHe Ha TEXHUTEC CBOWCTBA U HOBU
(DYHKIIMOHAITHOCTH, KOUTO OCHUTYPSIBAT HOBH BH3MOKHOCTH 32 CEIIEKTHBHO WIIM TPYIOBO PaslieiisHe
oboratsiBaHe Ha KOHKPETHA XUMHYHU (DOPMHU Ha XUMUYHHTE efieMeHTH. OOO00IIECHY ca MTOCTKEHUATA B
Tasu obmnact 3a mocnemaure 10-15 TomuaM, PoKycHpaHW OCHOBHO BBPXY PEATHHTE MPEANMCTBA M
OPUTHHAIHHUTE WICH 32 CHHTE3 M TPUIIOKECHUE HA UHTEIUTCHTHA MaTepUaly B aHAJUTUYHUATE CXEMHL.
[Nomguepranu ca cBoiicTBaTa Ha HAHOMATEPHAIUTE M MEXaHM3Ma Ha JICHCTBUE, KOWUTO IPEIOCTABSAT
BE3MOXKHOCTHTE 32 CICNMAlMOHEH aHain3. KpuTWdHO ca JMCKYTHpaHW WHTEIUTCHTHUTE
HaHOMATEPHAIIN 32 KOJIOPUMETPHIHO/(ITyOPECIIEHTHO CEH30PHO ONpE/eissHe Ha XMMUYHU (POPMH Ha
€JIEMEHTHUTE U B3MOXKHOCTHUTE 32 Obp3 CKPHHUHIOB aHAU3 MPH KOHIICHTPAI[IOHHN HUBA, KOUTO €4 OT
3HAYEHHUE 32 OKOITHATA Cpe/ia.

I. Ivanova, P. Vasileva. Nanoparticles and Nanostructures as Antibacterial Agents.
Nanotechnology for Animal Health and Production, ISBN: 9789351243182, Sudhi Ranjan
Garg (Ed), Astral International, New Delhi, India, 2014, 135-156.

T'1aBa oT KHHUTA

(Hstma aGctpakr)
Chapter content
1. Introduction
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3.4. Edexr BbpXy 3ApaBeTO Ha 0O3aMHUITN
4. MeTaloKCHTHA HAaHOCTPYKTYPH KaTO aHTHOAKTEPUaTHU areHTH
5. HaHOYaCTHIIN Ha KEJIE3HN OKCHJTH KaTO 3aMECTHUTEIT HA aHTUOMOTHIIH

6. Unentndunmpane Ha HOYBEHN OaKTEpHH, YyBCTBUTENIHN KbM HaHowacTuiy Ha Ti0, u ZnO

7. BbriilepoiH1 HAHOYACTUITN
8. 3axmoueHus
Mznon3Bana nureparypa

D. Tasheva, P. Vasileva. 45th International Chemistry Olympiad. Chemistry 28(1),

2019, 48-93 (in Bulg.).

Q4

Pe3tome. 45-ta MeXTyHApOIHA OJIMMITHAIA TI0 XAMUS ce TipoBene B Mocksa, Pycust (ot 17 mo 24 romm
2013 r.). B omuvnuanara yaactsa u ot00psT Ha Bearapus. Tyk ca gafeHu 3amaunTe OT TEOPETHIHUS U
NPAKTUYECKUsI KPbI, M pEIICHUATa Ha TEOpeTHYHMTe 3ajaud. HampaBeH € u KomeHTap 3a
MPEICTaBSIHETO Ha 0TOOpa Ha bhirapus Ha 45-ta MOX.

Abstract. The paper represents problems (theoretical and practical) of the 45" International Chemistry
Olympiad and the solutions of theoretical problems. Comments of Bulgarian team presentation are given.

D. Tasheva, P. Vasileva. 44th International Chemistry Olympiad. Chemistry 23(4), 2014,

548-586 (in Bulg.).

Q3
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Pe3iome. 44-ta MexayHapoaHa ommmnuana o xumus (MOX) ce npoBezne BbB Bammarron, CALLL (21
—30 1o 2012 1.). B ommMimnaata yaactsa u oTOOphT Ha benrapus. Tyk ca mpencTaBeHu 3a1aqnTe OT
MPaKTHYECKUsI ¥ TEOPETUYHHMS KPBI, U PEIICHUsITa HAa TEOPETHYHUTE 3a1aun. HanpaseH e 1 KoMeHTap
3a MPEJICTaBsIHETO Ha 0TO0pa Ha brirapus Ha 44-ta MOX B cpaBHeHue ¢ ToBa Ha 43-Ta MOX.

Abstract. The paper represents problems (theoretical and practical) of the 44" International Chemistry
Olympiad and the solutions of theoretical problems. Comments of Bulgarian team presentation are given
compared to the 43rd IChO.

C39 D. Tasheva, P. Tsanova. 43rd International Chemistry Olympiad. Chemistry 21(4), 2012,
538-573 (in Bulg.).

Q3

Pe3rome. 43-ata MexxmyHapoaHa onumrmana o xumust (MOX) ce npoene B AHkapa, Typrust (9-18
tomm 2011 r.). B ommmrnmanmara ygactBa 1 otOopbT Ha bemrapus. Tyk ca mafaeHu 3amaddre OT JBaTa
Kpbra (TCOpETUUCH U TPAKTHYECKH) U PEIICHUSTA Ha TCOPETHYHUTE 33/1auu. HampaBeH e 1 KoMeHTap 3a
TIPEICTaBIHETO Ha 0TOOpa Ha bbnrapus Ha 43-ata MOX.

Abstract. The paper represents problems (theoretical and practical) of the 43rd International Chemistry
Olympiad and the solutions of theoretical problems. Comments of Bulgarian team presentation are given.

D52 P. Vasileva, R. Georgiev. Utilization of mono- and disaccharides for green synthesis
of silver nanoparticles. Nanoscience & Nanotechnology 19 (2), 2019, 11-18. E.
Balabanova, E. Mileva (Eds).

Abstract: In this work, we report a green synthetic strategy to prepare silver nanoparticles by
reducing silver nitrate. The environmentally benign reaction system uses water as a solvent and
either D-glucose or lactose, or maltose as a metal reducing/nanoparticle stabilizing agent. A
systematic experimental study on the synthesis conditions have been made in order to determine
the their optimal combination for the synthesis of uniform silver nanoparticles with narrow size
distribution by this green route suitable for applications in medical devices and healthcare
products. The effect of the following variables on the optical properties, stability, particle size and
size distribution was investigated: the nature of carbohydrate used, amount of sodium hydroxide
added, reflecting to different pH of the reaction system, type of agitation (magnetic stirring or
sonication in ultrasound bath), modification of silver precursor by ammonia addition, presence of
complementary stabilizing agent (citrate ions or SDS), and reaction temperature. UV-vis
spectroscopy, dynamic light scattering (DLS), and transmission electron microscopy (TEM) were
employed to characterize silver nanoparticles prepared. The synthesized silver nanoparticles show
an intense surface plasmon band in the visible region. DLS measurements reveal that optimal pH
value in this synthetic method is in the range of 9.5-10.5. TEM analysis reveals that the
sonication-assisted syntheses lead to smaller sizes and improved size distribution. Lactose and
silver ions are the most appropriate reductant/stabilizer and silver precursor form, respectively,
for preparation of monodisperse product without any complementary stabilizing agent.
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Pe3rome: B Tasu paborta choOmaBame 3a ,3efleHa™ cTparerus 3a CHHTE3 Ha CpeObpHHU
HAaHOYACTHIIM Ype3 peAyKIHs Ha cpeObpeH HHTpar. brarompusTHarta 3a OKOJHATa cpeja
pEeaKIMOHHA CUCTEMa M3I0JI3Ba BOJIAa KATO Pa3TBOPUTEN U D-TIIr0K03a, Wi JIAKTO3a, HITH MaJliTo3a
€IHOBPEMEHHO KaTo peaylupai] W CTa0MIM3Wpall areHT Ha HaHodacTuiuTe. HampaBeno e
CHUCTEMaTHYHO EKCTIIEPUMEHTATHO W3CJIeIBaHE Ha CHHTE3HUTE YCIOBHUS C IIEN J1a C€ OMpPEeeNH
TAXHATa ONTUMAJIHA KOMOWHAIIMS 332 CHHTE3 Ype3 TO3HU 3CJICH MOAXO0/ Ha eAHAKBH Mo (hopMa U C
TACHO pa3NlpeesieHHe 10 pa3MepH CpeObpHH HAHOYACTHUIM, MOIXOISIIN 3a TPUIOKECHHS B
MEIVIIMHCKY W3JCNUs U 3/IpaBHU NMpOoayKTH. M3cnensaH € eekThT Ha CIEAHHUTE TPOMCHIUBU
BBPXY ONTUYHHUTE CBOWCTBA, CTAOWIIHOCTTA, Pa3Mepa Ha HAHOYACTHUIIUTE U Pa3MpPE/ICIICHUETO UM
[0 pa3MepH: NPUPOAATa Ha W3MOJI3BAHUS BBIIEXHUOPAT, KOJIWYECTBOTO O00ABEH HATPHEB
XUIPOKCHI, peICKTUpAIIO B pa3inyHa CTOHHOCT Ha pH Ha peaknMoHHAaTa CHUCTeMa, BHJ Ha
pa30bpKBaHe (MarHUTHO pa30bpKBaHE WM YIATPAa3BYKOBO BB3ICHCTBHE B YITPa3ByKOBA BaHa),
Monu(ukanus Ha CpeOBPHUS TIPEIIISCTBEHUK Ype3 o0aBsHE HAa aMOHSK, HaJIWYHEe Ha
JOITBTHUTENICH CTaOWIM3Mpall areHT (UMTpaTtHu oW win SDS) u peakimoHHa TeMIleparypa.
UV-vis crekTpockomus, AWHAMHUYHO cBeropasceiiBane (DLS) m TpaHcMuCHOHHA €IeKTpOHHA
mukpockoruss (TEM) ca wu3non3BaHu 3a XapakTepus3WpaHe Ha CpPeObPHUTE HAHOYACTHIIH.
CunTesupannTe CpeObpHM HAHOYACTHIM IIOKa3BaT HMHTEH3WBHA MMOBBPXHOCTHO-IIA3MOHHA
abcopOIMOHHa MBHIIA BBB BHIWMAaTa oOnact Ha crekrbpa. DLS m3MepBaHusATa mokasBar, 4e
ONTUMAaJHaTa CTOMHOCT Ha pH mpu To3u CHMHTETMYEH MeToA € B nuanasoHa ot 9,5-10,5. TEM
aHAIM3BT pa3KpHBa, Y€ CHHTE3WTE B CpeJa Ha YITPa3BYK BOAAT 10 TMO-MANKH pa3Mepu H
nmomoOpeHo pasmpenencHue mo pasMepu. Jlakro3a W cpeObpHM HOHM ca CHOTBETHO HaWd-
MOJXOMANIMAT PEMYKTOP/CTA0OMIN3aTOp M XUMHUYHA (opMa Ha CpeOBPHUS TPEANIECCTBEHUK 32
MOJy9YaBaHe Ha MOHOJIMCIIEPCEH MPOJYKT Oe3 IOMBbJIHUTEICH CTAOMIN3UPAIIl areHT.

D53 P. Vasileva, E. Todorova, B. Peichev. Synthesis and characterization of nanosized
ZnO photocatalysts in starch matrix: Influence of starch-Zn source ratio. Nanoscience
& Nanotechnology 16 (2), 2016, 7-10. E. Balabanova, E. Mileva (Eds), ISSN: 1313-
8995.

Abstract: In this paper, we present an effective solution—solid process for starch-mediated
preparation of ZnO photocatalyst. The solution—solid route included first formation of a starch—
Zn precursor constituted by Zn(II) ions in starch framework (solution-phase stage) and
subsequent heat treatment of the precursor to obtain spatially separated ZnO nanocrystals (solid-
phase stage). Controlled solvent-exchange, further isolation of solid product by microfiltration
and drying prior to the thermal removal of template backbone were found to be important steps in
this approach. The starch-Zn source ratio was studied at constant starch content in the solution
phase. The samples prepared were characterized by SEM and TEM/SAED observations, BET
surface area measurements, TG/DTA and XRD analyses, UV-Vis and PL spectroscopy. The
photocatalytic activity of ZnO samples has been evaluated by the photodegradation of organic
dye methylene blue (MB) in aqueous solution under UV-light illumination. The data obtained
were compared with commercial TiO, (P25). It was established that nanosized ZnO product with
excellent photocatalytic performance could be prepared on a large scale through this optimized
solution-solid process.

Pe3lome: B Tasu cratus mpezacraBsme e(eKTHBEH ABycTaaueH ,,solution-solid“ mporec 3a
nony4yaBaHe Ha QotokatanuzaTop ZnO B cpema Ha ckopOsma. ,,Solution-solid“ moaxomabT
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BKIIIOYBA NBPBO oOpasyBaHe Ha TNpeKypcopa ckopOsia-Zn, cwecrosimy ce or Zn(Il) ionwm,
KOOpJMHHMPaHU KbM CKejleTa Ha CKopOsta (cTamuil - aza pa3TBOp), U CIIEABAIIO TEMIIEPATYPHO
TpeTHpaHe Ha MpEKypcopa 3a MOJydyaBaHE Ha MPOCTPAHCTBEHO pas3fefieHH HaHokpuctaiu ZnO
(cTammii - TBBpHA ¢aza). YCTAHOBEHO €, Y€ BAaXXKHU €TAallM B TO3M IOJXOJ Ca KOHTPOJIHpaHATa
CMSHA Ha Pa3TBOPHTEIIS, H30JMPAHETO HA TBBPANS NMPOAYKT Upe3 MUKPODMITPYBAHE U CYLICHETO
npeau TEePMUYHOTO OTCTpPaHsSBaHE Ha Marpuuarta oT ckopOsuia. EQekThT Ha CHOTHOIIEHHETO
CKopOs1a-Zn MOHM € H3CIEABAHO IPU IIOCTOSHHO ChABPKAaHME Ha CKOpOsiaa B pas3TBOpA.
[Mony4yenute obpasuu ca oxapaktepusupanu cb¢ SEM nu TEM/SAED nabnionenusi, i3MepBaHus
Ha crienuduinaa moBbpxHocTHa Twiont o merona BET, TG/DTA u XRD anamusu, UV-Vis u PL
cunekrpockonus. PoTokaraluTUYHATa AaKTHUBHOCT Ha oOpasuute ZnO € OLEHeHa dpe3
(oTopasrpaxkaHe Ha OpraHUYHOTO Oarpuiao MeTHIeHOBO cMHbO (MB) BBB BOAeH pa3TBOp mpu
obompuBane ¢ UV-cBeminHa. [lomydeHuTe naHHM ca CpaBHEHM C TE3dM 3a ThPrOBCKUS
¢dorokarammuzarop TiO, (P25). YcranoBeHo e, ue upe3 TO3M ONTUMH3HPAH JIByCTaaueH ,,solution-
solid* mponec Moxe 1a ce Moay4yH B yrojeMeH Maiiad HaHopa3MepeH NpoayKT ZnO ¢ oTiIMYHA
¢doTokaTanuTHYHA €()EKTHBHOCT.

D54 D. Damyanov, P. Vasileva. Raffinose-coated gold nanoparticles — promising catalyst
for semihomogeneous catalytic degradation of methylene blue. Proceedings of 14 Nat.
Youth Scientific—Pract. Conf. 19 - 20.04. 2016, 158-162, Sofia. ISSN: 13148931 (in
Bulg.).

Pestome. Ilopajau 3HaueHUETO HA 3JIATHUTE HAHOYACTUIIM B KaTajau3arta, AU3ailHbT UM € OCHOBEH
(oKyc Ha HaAyYHHTE H3CICABAHUS B TOCICIHUTE TOAWMHUA. HejocTaThllu Ha MOBEYETO
TPaJUIMOHHA METOAM 3a CHHTE3a MM ca yrnorpeda Ha TOKCHYHM W BpPEIHM XHMHKAIIH,
MOJIUANCIICPCHOCT M HEBUCOKA CTA0MIIHOCT HA TONYYCHHUS MPOAYKT. B HacTosImero u3cieasaHe
TE3W OTPaHWUYCHUS Ca TPEOJOJICHN Upe3 HOB ,,3€JICH” METOJ 3a CHHTE3 Ha 3JIATHU HAHOYACTHIH,
M3TOJI3BAIl HETOKCHYHUAT UM OMOpasrpaauM Tpu3axapu paduHo3a. YCTAHOBEHH ca ONTHMATHH
YCIIOBUS 32 TMOJyyaBaHE Ha MOHOJUCIIEPCEH MPOJYKT ¢ Tanaka chepudHa Mopdoiorus, BUCOKa
KOJIOMJHA CTAaOMIHOCT MW oOOellaBalla KaTaJuTHYHA AaKTHBHOCT KaTo IICEBIOXOMOICHEH
KaTaau3aTop Ha PEAyKIHATA C HATPUEB TETPAxXUapumoO0paT Ha MOJIEITHUS 3aMBpPCUTET —
OarpmwioTo MeTUICHOBO CHHBO.

Abstract. Due to the importance of gold nanoparticles in catalysis, their design has been a major
focus of research in the recent years. Disadvantages of the most traditional methods for their
synthesis are the use of toxic and harmful chemicals, polydispersity and low stability of the
resulting product. In the present study, these limitations were overcome by a new "green" method
for the synthesis of gold nanoparticles using the non-toxic and biodegradable trisaccharide
raffinose. Optimal conditions have been established for obtaining a monodisperse product with
smooth spherical morphology, high colloidal stability, and promising catalytic activity as a
pseudohomogeneous catalyst for the reduction of model pollutant, the dye Methylene blue, with
sodium tetrahydroborate.
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