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ACMZZQ

bnazooapum Bu 3a dosepuemo!

dupma ACM2 EOQ[ npepnara [ocTaBka, WHCTanuMpaHe W CEPBU3HO
obcnyxBaHe Ha aHanWTMYHA M W3MepBaTenHa anapartypa, [oCTaBka Ha
nabopaTopHN KOHCYMATMBK U akcecoapu, Kakto 1 0By4YeHWe Ha KIMEHTU B
TEOPETUYEH W MPAKTUYECKM acnekT, paspaboTeBaHe, BanuaupaHe W
BHeZpsiIBaHe Ha KOHKPETHW METOAM 3a aHanM3 1 ap.

ACM2 EOQO[ e otopusnpaH anctpubyTop 3a bunrapus Ha Thermo Scientific —
yact ot Thermo Fisher Scientific, Bogell CBETOBEH NPOM3BOAMTEN Ha
WHCTPYMeHTanHa nabopatopHa TexHwka. OCHOBHWTE Tpynu MPOAYKTU Ha
Thermo Scientific, ca:

Wi Xpomatorpadhcka anapatypa: [asxpomatorpadcki (GC), WMoHHo-
xpomartorpadocku (IC) n  BucokoedeKkTMBHM  T€YHO-XpoMaTorpaCku
cuctemu (HPLC) ¢ pasnuyHm KoHdomrypauun. Xpomatorpadck KONoHH
N KOHCYMaTMBM, CUCTEMM 3a NPOBONOAroTOBKA M akcecoapu;

%l MaccnekTtpomeTpusi: MaccnektpomeTpy 3a XpomaTorpadicku anapaTti
(GC/MS n LC/MS), MarHMTHOCEKTOPHM, U30TOMHKU U MYNTUKONEKTOPHY
MacCrnekTpoMeTpy;

Wl Anapatypa 3a cnektpaneH aHanu3: UV/VIS cnektpodoTomeTpw,
NHgppavepsenn n PamaH cnektpometpu, AMP cnektpockonu, NanoDrop
CrnekTpooToMeTpHU;

%l Anapath 33 enemMeHTeH aHanu3:  ATOMHO-abCOPOLIMOHHU
cnektpomeTpu, ICP n ICP/MS cnektpomeTpu 3a onpegensHe Ha
efleMeHTEH CbCTaB B pasnM4HM Matpuun, EnemeHT aHanusaTopw,
ABTOMATM3MPAHN [OUCKPETHW aHanu3aTopu 3a  KONOPUMETPUYHM,
EH3UMHW 1 €NEKTPOXMMUYHI N3MEPBAHUS;

%l PeHTreHO-CTPYKTypeH aHanu3: PeHtreHo-dnyopecueHTHn (XRF),
peHTreHo-gudpakuymonHn  (XRD)  u ontuko-emucuoHHm  (OES)
CMeKTpoMeTpH;



%l CKkaHMpawy ¥  TPAHCMUCUOHHW  ENEKTPOHHM  MMKPOCKOMM
(TEM/SEM);

%l Anapatypa 3a aHanu3 Ha NOBbPXHOCTH;

%l NTabopaTopHM MH(OpMALMOHHKM cuctemm, LIMS.

ACM2 EOOQ[ e otopusupaH npeactasuTen 3a bbnrapus u Ha cnegHute
UpMu:
v’ Milestone Srl — MwukpoBbnHOBM cucTeMM 3a NpobONOAroToBKa W
KMBAYHW aHanu3aTopu;
v" Elga LabWater — Cuctemu 3a npeuncteaHe Ha Boaa;
v' Erweka GmbH - Tectepu 3a chapmaLeBTUYEeH aHanu3 1 pas3BonHa
NEeVHOCT;
v PEAK Scientific — a3 reHepatopw 3a a30T, BOAOPOA U Bb3AYX;
v" LabTech Srl - O6wwo nabopatopHo ob6opyaBaHe;

O1 m. ®eBpyapu 2004 r. BbB dompma ACM2 e BHeapeHa v cepTuduumpaHa
cucTema 3a ynpaBneHue Ha Ka4eCcTBOTO CbITaCHO U3UCKBAHKSATA Ha CTaHaapT

ISO 9001. CuntaHo ot 08.01.2018 r. ppma ACM2 EOOL ycneLHo npemuHa
cepTudukauus no sepcusita Ha ctaHgapta ISO 9001:2015.
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ITPOTPAMA

0845 - 0915 Perucrpaums

0915 - (0930  OTKpHBaHe Ha CEMUHapa
npog. 0-p 3anpsu Kosaydxucos, Pekmop Ha IIY ,Ilaucutl
Xuseudapcku“

AHOoH MuHkos, Ynpasumesa Ha ACM2 EOO/]
doy. d-p Beceaun Kmemos, [lekan na X® npu I1Y ,Ilaucuti
Xusneudapcku“

0930-1015 [llesieBU U Hele/ieBU pelleHUs] 3a CKPUHMHI HAa OCTaTb4YHU
BellleCTBa B OKOJIHATA CpeJa M XpaHHUTe
Mr. Frans Schoutsen, Thermo Fisher Scientific

1015 -1100 MeToaM 3a MYyJITUKOMIIOHEHTEH aHAJ/IM3 Ha OCTaThb4YHU BelleCTBa,
Yype3 TPOMHOKBAAPYNOJIHA MACCIIEKTPOMETPUSL
Dr. Michal Godula, Thermo Fisher Scientific

1100-1130  Kade naysa

1130-1200 PosiaTa HA MacCOEeKTPOMeTpHUSTa B MNepCOHA/IM3UpPaHATa
MeAMIMHA, [14 npunoxKeHus.

IIpogp. [lobpun CeuHapos, Anekcandposcka 6oanuya Cogpusi

1200 - 1245  OnpocTsiBaHe HAa MeETOJUTE 3a omnpeje/sAHe HAa OPraHUYHHU
3aMbpCUTE/IM B NMPOGHM OT OKOJIHaTta cpega. IlpeaumcrBa Ha
TEeXHOJIOTUSATA 32 MUKPOBBJIHOBA €KCTPAKIHS.

Mr. Valerio Rindone, Milestone SrlL

1245 -1400  O6apg,

1400 - 1445  [IpouechT HA MUKPOBBJIHOBO pa3JjiaraHe Ha MeTa/Id U aHAJIU3BbT
Ha OCTaThbLM OT METa/IM: MbPBa CThIKa KbM MAaKCHMAJIHOTO
yBeJIn4eHHe Ha e(peKTUBHOCTTA HA BalllUA eJIEMEeHT-aHaJIu3aTop.
Mr. Valerio Rindone, Milestone Srl.

1445 - 1515 OxapakTepv3vpaHe HA HAHOMATepHUaJIM Ype3 MacCCIeKTPOMeTPUs
C HUHAYKTUBHO CBbp3aHa IUla3Ma - BBb3MOXKHOCTU M
npeAu3BUKaTE/JICTBA
J-p [. 'eopeuesa, Xumuuecku pakyamem, I1Y ,I[laucuti XuaeHdapcku“

1515 - 1530  Jluckycus

1530-1730  TlocrepHa cecus

1690 - KokTenn




OpeaHusaquHeH KomMmumem:.

IIpedcedamen:

Jouy. 0-p Beceaun Kmemos — Xumuuecku ¢pakysamem I1Y

YneHose:

JI-p Xpucmo Hopdanos - ACM2

Hoy. 0-p Kupusa Cumumuues — Xumuuecku gpakyamem I1Y
I'n. ac. 0-p [lesiHa 'eopauesa - Xumuuecku pakyamem I1Y
I'n. ac. 0-p EseauHa BspbaHosa — Xumuvecku gpakyamem I1Y
I'n. ac. 0-p I'ans Tonuwesa - Xumuyecku hakyaimem 1Y

Hayuyen komumem:

[Ipedcedamen:

IIpo@. 0-p 'unka AHmosa 3am. dekaH Ha XD

YneHose:

IIpog. 0u Bacua [leauee — Kamedpa PX

Joy. 0-p [lems Mapunoea — Kamedpa OHX ¢ MOX

Hoy. 0-p Beceaun Kmemos - /lekaH Ha Xumuuecku ¢pakyimem
Joy. 0-p Buosnema Cmeganosa — 3am. dekaH Ha XD

Joy. 0-p Cmena Cmamkosa-Abezxe - Kamedpa 0X

Hoy. 0-p 'eopau llampoHos - Kamedpa XT



=P

OKOJIHA CPEJA, MEAUIIUHA, HAHOMATEPHUAJIN - UTHOBATHUBHHU
METO/JIH 3A NIPOBOIIOATIOTOBKA U AHAJIN3
29 Mai1 2018, IIV/IOBIUB

JIEKIIUU




acmz X)) &

2eg
A

OKOJIHA CPEJA, MEAUIIMHA, HAHOMATEPHUAJIM - UHOBATHUBHHU
METOAH 3A ITPOBOINIOATOTOBKA U AHAJIN3
29 Maii 2018, IIJIOBJAUB

TARGETED AND NON-TARGETED SCREENING
SOLUTIONS FOR RESIDUES IN ENVIRONMENT AND FOOD

Frans Schoutsen

Thermo Fisher Scientific, Netherlands,
frans.schoutsen@thermofisher.com

The occurrence of chemical residues and contaminants in food and environment is of a major
concern both from public as well as regulatory agencies around the world. Effective monitoring
of the large groups of possible contaminants and residues is therefore required. Although in
most existing studies, multi-analyte methods are employed, typically only one group of the
above hazardous compounds was targeted.

In last decade the High Resolution Accurate Mass (HRAM) spectrometry has gained
popularity and started replacing traditional MS/MS technology. The main reasons are simple
use, high analyte coverage and option of screening unknowns, in addition to the routine
quantitation and confirmation in one run. In the presentation, the principles of Orbitrap™ mass
spectrometry will be discussed along with the newest trends, possibilities and challenges in
data evaluation of both targeted and non-targeted assays.

Main emphasis will be put on the techniques of advanced data mining, using state-of-the-art
software tools such as Compound Discoverer™, data interpretation and explanation of trends.
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HYPHENATED MULTI-RESIDUE ANALYSIS METHODS

USING TRIPLE-QUADRUPOLE MASS SPECTROMETRY
Michal Godula, PhD.

Thermo Fisher Scientific, Czech Republic,
michal.godula@thermofisher.com

The analysis of a range of contaminants in various food or environmental samples has
become an urgent issue in recent years. Polar pesticides such as glyphosate and glufosinate
have become very popular in the agricultural practice due to their excellent herbicidal
properties. Range of other pesticides is being used and routinely detected as well as range of
pharmaceuticals and personal care products (PPCPs). There are of course concerns about
potential adverse effects of these substances on human health. Detection limits in range of
Mg/L down to pg/L need to be achieved in some cases.

Recent developments in hyphenated chromatography and mass spectrometry offer many
advantages especially for the analysis of organic substances at very low concentration levels.
Online sample preparation, direct injection of large volumes offer possibility to achieve
extremely low detection limits in a variety of water samples. lon chromatography as the
preferred separation technique for polar ionic substances, such as anions, cations and small
polar molecules offers additional value coupled to triple quadrupole mass spectrometry and
offers very low detection limits and robustness for routine applications.

The aim of the presentation is to describe the possible alternative methods including online
SPE, large volume injection and IC-MS/MS for direct analysis of polar and non-polar
substances in water and food samples and to assess the applicability of the method in routine
practice.
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KMIMHWYHATA MAC CNEKTPOMETPUA KATO

NMNIAT®OPMA HA NEPCOHAJIIM3BUPAHATA MEOULUUHA
Ho6puH A. CBrnHapos

YMBATI ,AnekcaHOposcka“ EAL, M®, MY — Cogbusi

B knuHuyHaTa MeauumHa HaBnmaat 6ypHO HOBM TEXHOMOMMM, KOUTO CbLUECTBEHO NPOMEHSIT
obrmka #. TexXHOMOrWYHMAT TpaHcdep Ce BOAM OT Mac CHEKTPOMETPUS, TEHOMHM
nscriegBaHns WMo nnaTopMyM  3a  KNETBYHO COPTMpaHe, KOWTO TpacupaT MbTd Ha
WHOVBKMOYaNU3MpaHua nogxoqd KoM nauueHta. Mac cnektpometpusta (MC) ce npuema 3a
€0HO OT OCHOBHUTE CPeACcTBa Ha MEepcoHanMaMpaHata MeauunHa, YMSTO CbLUHOCT €
WHOMBMOYaNM3auMs Ha nekapCTBeHaTa Tepanus — npwurnaraHe Ha Han-noaxogswoTo
NeKapcTBo, B HaW-npaBunHaTa [03a, Ha noaxoaawo u3bpaHus nauueHT. [eHeTUYHOTO
TECTyBaHe ocurypsiea u3bop Ha nekapctso, a MC ocurypsisa Lenmst KOMMNNEKC — akTyarHus
(DEHOTUN C OLiEHKa Ha BapuauuuTe npean3BUKaHM OT BMUSIHWS HA MaTonorMaTa, okosiHaTa
cpega u nekapcteata. KombBuHauusta rasoea xpomatorpadus — MC nbpea Hamupa
KNWHWYHO NPUOXeEHWE U BCe OLLe € ,paboTHMS KOH® Ha KMHWYHATa TOKCMKonorus. TeyHata
xpomarorpacus ¢ TpouHokeagpynornHa TaHgeM MC petekuus noHacTosileM e Haw-
n3nonssaHara nnaTtgopma, Ho BUCOKO-pasaenutenHute MC cuctemu CbLLO ce NpeHacsT oT
n3cnegoBaTenckuTe B MeaMUMHCKUTE nabopaTtopun. FonemMusT TEXHONOTMYEH HaNpeabk Ha
MC nossonu paspaboTBaHe M BHeApsiBaHE Ha METOAM C U3KIMKYUTENHA CENEKTUBHOCT W
CNELM@NYHOCT, WMPOK NMHeeH 0OXBaT, CPaBHUTENHO NEcHM 3a paboTa M OCHOBaHW Ha
OEUHUTUBHU aHANUTUYHKU NPUHUMNK. Helo noBeyve — Bb3MOXHOCTTa 3@ €4HOBPEMEHHO
n3cnefaBaHe Ha BCUYKM OMOMOTMYHO aKTUBHW CbCTABKW 3a€AHO C TEXHWUTE MPEKYPCOPU W
MeTabonnT CbLUECTBEHO YBENWYM WH(OPMATUBHATA CTOMHOCT Ha pe3ynTatute W
Ka4ecTBEHO Noaobpw amarHocTUkaTa U Tepanusita. TUMUYHKU NPUMEPU Ca CKPUHUHIBT 3a
BPOAEHM IPeLLKM Ha obMsHaTa nNpy HOBOPOAEHMTE Aela, YNpaBNEHNETO Ha NekapcTBeHaTa
Tepanus 1 KNWHWYHATa TOKCUKOMONWS, eHAOKPUHONOMsATa U Apyrv 0bnact Ha meauumuHaTa.
KnnHuyHaTta MC cBbp3Ba aHaTOMUYHaTa U XMMUYHa natonorus upes obpastute MC metoam
W NOHHWS XUPYPrUYEecKn HOX, 3a cera BCe Oule ekcrepumeHTanHo. B sakmovenne, MC
OTKPMBA HOBW XOPWU3OHTU B MeAnLMHATa — JHEC U YTpE.

10
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SIMPLIFY THE DETERMINATION OF ORGANIC
POLLUTANTS IN ENVIRONMENTAL SAMPLES.
UNDERSTANDING THE ADVANTAGES OF MICROWAVE
EXTRACTION TECHNOLOGY
FOR ENVIRONMENTAL LABS.

Valerio Rindone, Milestone Srl, Via Fatebenefratelli, 1-5, 24010,
Sorisole, Italy, v.rindone@milestonesrl.com

Environmental laboratories face numerous challenges to stay competitive in today’s market.
Increasing productivity while keeping costs down is imperative. Traditional extraction methods
such as Soxhlet and sonication, which are time consuming and labor intensive, are still being
used for the extraction of water-insoluble or slightly water soluble organic compounds from
soils, clays, sediments, sludges and solid waste. With the introduction of EPA method 3546,
laboratories can now implement the use of microwave technology for the extraction of
semivolatile organic compounds, organophosphorus and organochlorine pesticides,
chlorinated and phenoxyacid herbicides, substituted phenols, PCBs and PCDDs/PCDFs from
solid matrices. The use of microwave technology results in a fast, safe and more
efficient extraction.

12
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UNDERSTANDING THE PROCESS OF MICROWAVE
ASSISTED DIGESTION FOR METAL & TRACE METAL
ANALYSIS: THE FIRST STEP TO MAXIMIZE THE
PERFORMANCES OF YOUR ELEMENTAL ANALYSER.

Valerio Rindone, Milestone Srl, Via Fatebenefratelli, 1-5, 24010,
Sorisole, Italy, v.rindone@milestonesrl.com

No matters your sample type, your throughput or your analysis instrument: sample preparation
for metal determination is a fundamental step to ensure greater analysis quality, higher
throughput and lower running costs. Today, digestion is a pivotal step in metals and trace
metals analysis, which provides real benefits and a superior workflow for your laboratory. In
order to achieve optimum results and the lowest possible detection limit, chemists must
consider several factors. The presentation will provide a comprehensive description of all the
parameters involved in a digestion step.

14
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OXAPAKTEPUSUPAHE HA HAHOMATEPUAIIN
YPE3 MACCINEKTPOMETPUA C UHOYKTUBHO
CBBbP3AHA MJIABMA - Bb3MOXHOCTH
U NPEOU3BUKATEJICTBA

[. F'eopruesa, B. KmeTtos, K. Cummntymes,
E. BbpbaHoBa, J1. KanHaposa, B. CtedhaHoBa

1y ,MMaucut XuneHOapcku®, Kamedpa aHanumu4yHa Xumusi u
KomrombpHa xumus, e-mail: georgieva@uni-plovdiv.net

B pesynTar Ha WHTEH3WBHOTO pa3BWUTWE HA HAHOTEXHOMOrMWUTE NPe3 NoCneaHuTe geceTu-
netms 6sxa CMHTE3MPaHU MHOroobpasHW HaHOPa3MEpHU MaTepuani C pPasnuyeH CbCTas,
cBoWcTBa M popma Ha yactuuute. LLMPOKOTO MM MpUNoXeHe B MPOMULLIIEHN MPOLYKTH,
NeKapCTBEeHN BeLLecTBa UM TEXHOMOMMYHW MpOLEec MocTaBs Ha [OHEBEH pel Bbhpocy
CBbP3aHN C aHTPOMNOreHHO 3aMbPCABAHE Ha OKOMHaTa Cpefa M OLEHKa Ha pucka OT TaxHaTa
ynotpeba. B Hskou esponeicku perynaumv (PEFMAMEHTW (EC) 2016/621 un (EC)
2016/1143) Beye ca BbBefeHN HOPMM 3a NPeLerHO CbbpXaHue Ha HaHopasmepHn ZnO
TiO2 B K03MeTU4HM NpogykTW. B pokymeHTUTe Ha EK ce nocousa, Ye 3a afekBaTHa OLeHKa
Ha ,HAHOTOKCMYHOCTTA" Ha MaTepuanuTe, KakTo 1 3a n3paboTBaHe Ha CbOTBETHUTE HOPMU 1
CTaHAapTW, KOHTponupaw ynotpebata uMm € Heobxogumo Aa ce nonoxar ycunus 3a
Cb3aBaHe ¥ BanuayvpaHe Ha HaZeXOHW aHanMUTUYHWM METOAMW, Ype3 KOWTO fa Ce Momnyym
WHopMaLWS, 3a: i) XUMUYHU U GhUBUYHU Xapakmepucmuku, ii) pasnpedesieHue no paamepu;
iii) KOHUeHmMpayus Ha HaHoyacmuuyu e obekmume; U V) OueHsisaHe Ha npouyecume Ha
Mugpayusi Ha UOHU 8 pa3meop npu HaHOKOMOUGHU cucmemu

B nekuusTa e HanpaseH npernes Ha pasnuyHn WHCTPYMEHTarHN TEXHWUKW 3a u3cresaHe Ha
HaHoMaTepuann. AKLEHT € NOCTaBeH BbPXYy Bb3MOXHOCTUTE, KOUTO MacCrekTpOMETpUsTa C
WHOYKTUBHO CBbp3aHa MnasMa NpefocTaBs 3a OXxapakTepusvpaHe Ha HaHouvactuum (single
particle — SP-ICP-MS). Pasrneganu ca Hskou cneLmdunyiHn npobrnemu 1 orpaHnyeHmnst Ha Metoaa
npu JeTekuus Ha Obp3n CUrHanM, reHepupaHu OT €OMHMYHM YacTuuu. [locoyeHn ca
npeouMcTBata ¥ npegusBukaTencrsata npu OnMpefensHe Ha CbCTasa, pasvepute U
KOHLlEHTpaLusITa Ha HaHoYacTUUM. HanpaBeHo € KPpUTUYHO CpaBHEHWe Ha noTeHuuana Ha SP-
ICP-MS 3a oxapakTepuavpaHe Ha HaHoMaTepuanu, M3crefBaHe Ha TsXHaTa TOKCUYHOCT W
Cb3[jaBaHe Ha HafeXaHW METOAM 33 aHANUTUYEH KOHTPON C APYrA UHCTPYMEHTAMHMN TEXHUKN.

BITArOOQAPHOCTU: NMpoexm HOHW INISA Ne IH 19/9 2017-2020

16
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ALKALOID PROFILES AND ACETYLCHOLINESTERASE
INHIBITORY ACTIVITY OF CORYDALIS SPECIES

FROM BULGARIA

lvan G. Ivanov®*, Radka Z. Vrancheva®, Ina Y. AnevaS, Ivayla N.
Dincheva?, llian K. Badjakov?, Atanas |. Pavlov®®

aDepartment of Organic Chemistry and Inorganic Chemistry, University
of Food Technologies, Plovdiv, 26 Maritza Blvd., 4002, Plovdiv, Bulgaria;
bDepartment of Analytical Chemistry and Physical Chemistry, University
of Food Technologies, Plovdiv, 26 Maritza Blvd., 4002, Plovdiv, Bulgaria;
°Institute of Biodiversity and Ecosystem Research at the Bulgarian
Academy of Science, 1113 Sofia, Bulgaria;
dAgroBiolnstitute, Agricultural Academy, 8 Dr. Tsankov Blvd,
1000, Sofia, Bulgaria;
¢Department of Industrial Microbiology, Laboratory of Applied
Biotechnologies, The Stephan Angeloff Institute of Microbiology,
Bulgarian Academy of Sciences, 139 Ruski Blvd., 4000 Plovdiv
*Corresponding author: e-mail: ivanov_ivan.1979@yahoo.com;
Phone/Fax: ++ 359 897 933 791

The aim of this study was GC-MS analysis of alkaloid profiles of different aerial part (leaves,
stems and flowers) from three Corydalis species, naturally grown in Bulgaria (Corydalis solida
(L.) Clairv., Corydalis marschalliana (Willd.) Pers., Corydalis bulbosa (L.) DC.) and analysis of
acetylcholinesterase inhibitory activity of obtained alkaloid extracts, as well. Thirteen
isoquinoline alkaloids were identified, with the principal ones being: protopines (protopine,
allocryptopine and corycavidine); aporphines (corydine, bulbocapnine and nantenine);
benzylisoquinolines (N-methyllaurotetanine); protoberberines (stylopine and canadine);
spirobenzylisoquinolines (parfumine, fumarophycine and bicuculline); and phenanthrenes
(thalicthuberine). All of the investigated alkaloid extracts showed significant
acetylcholinesterase (AChE) inhibitory activity in comparison with galanthamine (ICso 0.31
mg/mL), as the highest activity possesses the leaves extract obtain from Corydalis solida and
Corydalis marschalliana (1Cso 0.36 mg extract /mL).
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CATALYTICAL PROPERTIES OF NANOSIZED MnFe204
OBTAINED BY SOLUTION COMBUSTION SYNTHESIS.

Ts.Lazarova!, D.Kovachevatl

Lnstitute of General and Inorganic Chemistry, BAS,
Acad. G. Bontchev bld.11, 1113, Sofia, Bulgaria, cveti_ura@abv.bg

MnFe204 received increasing research interest due to its unique magnetic, electrical, optical
and chemical properties. MnFe2O4 spinels have unusual optical, electrical, magnetic and
electrochemical properties. They can be used as catalysts, as adsorbents for removing heavy
metals in water, as ferrofluids, in biomedicine. The solution combustion synthesis is widely
used for the preparation of nanosized spinel materials. The type of fuel used in the solution
combustion synthesis strongly influences the particle size, morphology and materials
properties. In the present study the fuel system (glycine-glycerol) in different ratio (0:1;
0.75:0.25; 0.5:0.5; 0.25:0.75 were used. Structural and morphological characteristics of
MeFe204 (Mn, Co, Ni) spinels were studied by powder X-Ray diffraction (XRD) and Scanning
electron microscopy (SEM). Specific surface areas of samples were determined by low-
temperature nitrogen adsorption (BET). In order to examine the applicability of the synthesized
materials as combustion catalysts, the reaction of complete oxidation of different
hydrocarbons (C1-C4 n-alkanes) was investigated.

KEYWORDS: MnFe2Qs, solution combustion synthesis, catalyst.
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COMPARATIVE STUDY ON Cu?* BIOSORPTION ONTO
THREE MEDICINAL PLANTS’ MATERIALS

Lidia Ivanova*, Albena Detcheva, Paunka Vassileva

Institute of General and Inorganic Chemistry,
Bulgarian Academy of Sciences
Acad. Georgi Bonchev Str., Bl. 11, 1113 Sofia, Bulgaria
*e-mail: lidia@svr.igic.bas.bg

In the last decades interest has arisen in the investigation of some unconventional methods
and low-cost, easily available and environment friendly biological materials suitable for the
efficient removal of heavy metal ions from industrial wastewaters. Biosorption is an alternative
technology for water purification using inactive and dead biomass and is attractive due to its
simplicity, convenience and high efficiency. Although copper is an essential nutrient to
humans, it is toxic at high concentrations. Therefore copper has to be eliminated from
contaminated waters before discharging into the environment.

In the present study the use of three medicinal plants — Mentha spicata L.(MS), Ruta
graveolens L.(RG) and Melissa officinalis L.(MO) for the removal of Cu2*ions from aqueous
solution was investigated and compared using the batch method. The plant materials are
mesoporous or micro-mesoporous with relatively small specific surface area. The effect of
different experimental parameters such as acidity of the medium, contact time and initial metal
ion concentration on Cu2* removal from aqueous solutions has been evaluated. Three kinetic
models — pseudo-first order, pseudo-second order and intraparticle diffusion — were applied
and for all plant materials the pseudo-second order model was the best in describing the
kinetics. The linear forms of Langmuir, Freundlich and Dubinin-Radushkevich models were
fitted to the equilibrium experimental data. It was proved that Freundlich isotherm is most
suitable for describing the adsorption process for MS and RG while for MO — the Langmuir
isotherm. Maximum adsorption capacities for MS, RG and MO were found to be 46.10, 38.20
and 39.95 mg g respectively, thus indicating that MS shows best sorption properties.
Nevertheless the results indicated that all investigated plant materials could be used as
effective biosorbents for Cu2* removal from waste waters.

Acknowledgments: The authors are grateful for the financial support to the Program
for supporting young scientists and PhD students from the BAS — 2017 (Project No DFNP-17-
35/25.07.2017)
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NANOMATERIAL SAFETY DATA INTEGRATION WITH
SUBSTANCE DATA MODEL AND FEDERATED SEARCH

N

"Ideaconsult Ltd, Bulgaria, 2Department of Apalytical Chemistry and Computer Chemistry,
University of Plovdiv, Bulgaria, 3Karolinska Institutet, Institute for Environmental Medicine,
Sweden, *Misvik Biology, Toxicology Division, ﬁnland, *Medical and Biological Research Lab.,
Institute of Molecular Biology — Bulgarian Aca%lemy of Sciences, Bulgaria, °German Federal
Institute for Risk Assessment (BfR), Department of Chemical and Product Safety, Germany

The basis of most public chemical databases is tllwe direct link between the chemical structure and
properties. This paradigm has been used for §everal decades, providing a platform for virtual
screening and modelling of the properties of small nolecules. However this approach is too restrictive
for many challenging cases, including nanomatgérials and industrial chemicals, which may have
complex compositions. The REACH definition of @ substance encompasses all forms of substances
and materials on the market, including nanomajerials. The nanomaterial safety assessment has
become an important task following the growth i production of engineered nanomaterials (ENMs)
and the increased interest in ENMs from varjous academic, industry and regulatory parties.
Nanomaterials data management is also challenged by the lack of agreed representation of
nanomaterials, e,g, the graph theoretic representé’tion of well-defined chemical structures and linear
notations such as SMILES and InChl are unsuitable for representing nanomaterials. We present
experience with integrating large sets of nanosafety data generated from past NanoSafety Cluster
projects with the help of a substance data model, implemented in the eNanoMapper database. This
data model is also successfully used to handle chemical substances and safety data from ECHA
dossiers. Data generated by multiple nanosafetyrojects is compiled, annotated and imported into
separate eNanoMapper database instances. Thesg databases offer a user friendly web interface and
REST API and serve as building blocks to provide federated search across all or subsets of the
database instances, enabled by Apache Solr backend. The eNanoMapper ontology is used for
harmonisation of the terminology and as a synonym list for query expansion. While multiple structured
import formats are supported (IUCLID, RDF, JSON), the nanosafety data from past and ongoing
projects use custom spreadsheet templates, curréhtly encompassing over 1000 Excel files. Import of
Excel files is enabled by a configurable parséf that maps the spreadsheet data via external
configuration files. Multiple export formats are supported, including tab delimited files, RDF and ISA-
JSON. Free text and faceted search applicatiob§, with public and restricted access for different
subsets of data, are available at https://search.dgta.enanomapper.net. The NanoReg2 integrated
database allows project partners to access datgsfrom past EU FP7 funded projects (NANOREG,
MARINA, NanoGenotox, Nanotest) through a common view and faceted search. The database is
actively used by project partners, helping to identify and, where possible, resolve a range of data
quality and completeness issues.

Acknowledgment: This project has received funa,{ng from the European Union’s Horizon 2020

Research and Innovation programme under Grant Agreement No. 646221.
2
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FULL ASSIGNMENT OF 'H AND 3C NMR SPECTRA
OF BIS-(1',3"-HYDROXYMETHYL)-SPIRO-(FLUORENE-9,4'-
IMIDAZOLIDINE)-2',5-DIONE

Maria Frenkeva, Petya Marinova, Marin Marinov!, Neyko Soyanov?,
Plamen Penchev

Department of Analytical Chemistry and Computer Chemistry,
University of Plovdiv, Plovdiv, Bulgaria
E-mail: maria.frenkeva@abv.bg
!Department of General Chemistry, Agricultural University of Plovdiv,
Plovdiv, Bulgaria
2 University of Ruse, Razgrad Branch, Razgrad, Bulgaria

The aim of our work is to fully assign the 'H and '3C NMR spectra of bis-(1',3'-hydroxymethyl)-
spiro-(fluorene-9,4'-imidazolidine)-2',5'-dione. The assignment was assisted by data obtained
from '"H-"H COSY, DEPT-135 and HMQC spectrum and confirmed by HMBC spectrum.

The 'H NMR spectrum of bis-(1',3'-hydroxymethyl)-spiro-(fluorene-9,4'-imidazolidine)-2',5'-
dione shows eight peaks — four for the magnetically equivalent aromatic protons in the
aromatic rings, as well as two doublets (assigned to the methyl protons) and two triplets (H
atoms in the OH groups). Here the "H-"H COSY spectrum plays an important role in assigning
the peaks of the aromatic ring, as well as shows connectivity between protons with signals at
On 6.57 and dx 4.91 on one hand and &x 5.77 and dx 4.40 on the other, which together with
the data from the HMBC spectrum is enough to assign all peaks in the 'H NMR spectrum. The
HMQC spectrum shows direct connectivity of the previously assigned aromatic and methyl
protons to their corresponding C atoms. The cross peaks in the HMBC spectrum reveal the
assignment of the peaks at d¢c 141.12 and d¢c 141.60 ppm to 1a' and 4a' respectively. The
assignment of the C=0 peaks (dc 155.77 and dc 171.55) is also made with the help HMBC
spectrum since only one of them shows cross peak signals with both H-6 and H-7 and
therefore belongs to C-2. The experimental data were compared to data obtained with
quantum chemistry.
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FULL ASSIGNMENT OF *H AND 3C NMR SPECTRA
OF 4’-BROME- SPIRO-(FLUORENE-9,4'-IMIDAZOLIDINE)-
2',5-DIONE

Petya Marinova, Maria Frenkeva, Marin Marinov?, Neyko Soyanov?,
Plamen Penchev

Department of Analytical Chemistry and Computer Chemistry,
University of Plovdiv, Plovdiv, Bulgaria
E-mail: marinova@uni-plovdiv.bg
!Department of General Chemistry, Agricultural University of Plovdiv,
Plovdiv, Bulgaria
2 University of Ruse, Razgrad Branch, Razgrad, Bulgaria

The aim of our work is to fully assign the "H and 3C NMR spectra of 4'-brome- spiro-(fluorene-
9,4'-imidazolidine)-2',5'-dione. The assignment was assisted by data obtained from 'H-'H
COSY, DEPT-135 and HMQC spectrum and confirmed by HMBC spectrum.

The 'H NMR spectrum of 4'-brome- spiro-(fluorene-9,4'-imidazolidine)-2',5'-dione shows nine
peaks — seven for the aromatic rings and two singlets that belong to the protons at the N
atoms. They can easily be assigned since one of them (6=8.61) shows cross peaks in the
HMBC spectrum that identifies it as H-1. The assignment of the rest heavily relies on the 'H-
'H COSY and HMBC spectral data. Particularly the cross peaks in the "H-"H COSY spectrum
that reveal the assignment of peaks in both aromatic rings. This assignment is confirmed by
the HMQC spectrum. The 3C NMR spectrum of 4'-brome- spiro-(fluorene-9,4'-imidazolidine)-
2'.5'-dione shows 14 peaks with two of them being very closely situated to one another
(0=121.24 and 121.27). Only one of them appears in the DEPT-135 which reveals 6=121.27
to be connected to Br. At this point the assignment of the peaks in the 3C NMR spectrum
relies on the relations shown in the HMBC spectrum. The assignment of the C=0 peaks is
made by comparison with bis-(1',3'-hydroxymethyl)-spiro-(fluorene-9,4'-imidazolidine)-2',5'-
dione since there are not any substitutes which cross peaks could appear in the HMBC
spectrum. The experimental data were compared to data obtained with quantum chemistry.
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OLEHKA HA TEPANEBTUYHOTO OENCTBUE
HA TMMUEPUOHO MACJIO OT CEMEHA HA KMHOA
HA BA3A nMNaHN UHOEKCHU

XaHa lNMeTkoBa, KaHet CnmeoHoBa, Cnben Myctada,
NnuHka TogopoBa

lnoeduecku YHusepcumem ,[laucut XuneHdapcku*, Kamedpa XumuyHa
mexHorsoeus, yn. ,L{ap AceH* 24, 4000 l1nogdus, bvreapus,
e-mail: zhanapetkova@uni-plovdiv.net

3cnenBaH e MaCTHOKUCENMHHUAT CbCTaB Ha Macro OT CeMeHa Ha [jBa copTa kuHoa (bsna u
Mukc) oT Buga Chenopodium quinoa Willd. upes rasoBa xpomatorpadus. OnpegeneHu ca
OCHOBHY MACTHOKWUCESMHHU CbOTHOLLEHMS (MONIMHEHACUTEHM: HACUTEHN MACTHU KUCENWHM) W
BaXHM 3a 30PABOCMOBHOTO XpaHEHe NWUMWAHM WHOEKCW (aTeporeHeH, TPoMOOreHeH u
xonecteponemumyeH). [lpeobnagasalinte MacTHM KUCENWHW B TpuaLmnruueporosarta
dpakuns ca nuHonosata (47,5%) u onewHoBaTa (28,5 - 33,2%), nocnedBaHu OT
nanmutuHoBata kucenvHa (14,6 — 15,6%). CbOTHOLLEHMETO Mexay MOSMHEHACUTEHU U
HaCUTEHU MaCTHU KUCENUHM B U3crneaBaHnTe Macna (CLoteeTHo 3,28 1 2,89) e ¢ no-BMCOKM
CTOMHOCTW B CpaBHEHWE ¢ npenopbuntenHute Hopmu (ot 0,8 go 1,2), KOETO ce ObMMKM Ha
3HAQYNTENHO MO-TONAMOTO CbAbPXAHWE HA MOMMHEHACUTEHW MacTHU kucenuun (53,1 u
49,4%). CTOMHOCTUTE Ha aTePOreHHUs U TPOMBOreHHUS! MHOEKC Ca CPABHUTENTHO HWUCKM NOA
eanHmua (cvoteeTHo 0,19 — 0,20 1 0,28 — 0,36), a Ha xonecteponemMuyHKUs UHAEKC (5,40 v
523) e B npenopbuutenHute Hopmu (Hag 1,0). HabniopaBaHaTa TeHAeHUMs
XONecTeponeMmyeH MHAeKC > TPOMOOreHeH WHAEKC > aTeporeHeH WHAEKC e nokasaten 3a
aHTU-aTePOreHHN, aHTU-TPOMOOreHHW CBOWCTBA U MO-4OOBP  XMMOXONECTepoNeMUYeH
NOTeHLMan Ha MacroTo 0T CeMeHa Ha KuHoa.

BnaropgapHocTu. M3crnensaHnsaTa ca npoBefeHn ¢ (puHaHcoBaTa nogkpena Ha AOroBop

OM17-X®-013, hoHg ,HayuHu nacneasaHns” npu nogeneHue ,HayyHa 1 npoekTHa AenHOCT®
Ha [TY ,[Mancun XuneHgapcku®,
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COMPARISON OF VIBRATIONAL AND UV-VIS SPECTRA
OF [3,3":3',3"-TERINDOLIN]-2'-ONE

S. Manolov!, S. Tsoneva?, |. lvanov*!

tUniversity of Plovdiv ,Paisii Hilendarski*,
Department of OrganicChemistry
2 University of Plovdiv ,Paisii Hilendarski*,
Department of Analytical Chemistry and Computer Chemistry
ivanov@uni-plovdiv.bg

Isatin is a heterocyclic natural product which is found in plants of the genus Isatis. Compounds with
indole moieties exhibit antibacterial and antifungal activities. The importance of 3,3-disubstituted
oxindoles lies in their employment as drug candidates. In particular, [3,3"3',3"-terindolin]-2-one is
frequently found in clinical drugs and biologically active compounds and possesses anti-proliferative,
antibacterial, anti-protozoal and anti-inflammatory activities. A green and eco-friendly method for
synthesis of [3,3":3'3"-terindolin]-2'one was applied for its synthesis. The procedure we report using
the system TfOH/SIO: offers easy, quick, economical and eco-friendly synthesis of the desired
product with high yield for short time without any waste products. \We have measured and compared
the IR, Raman and ATR spectra of the obtained compound. A UV-Vis spectrum shows that Amax is
in 221nm.

qi)@

Fig.1 IR, Raman and ATR spectrum of [3,3":3'3"-terindolin]-2’one.

We acknowledge financial support from the fund for scientific research of the Plovdiv University
- 017 Xo 013.
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COMPARATIVE STUDY OF INTERNAL STANDARD
EFFICIENCY IN ICP-MS ELEMENTAL ANALYSIS

IN HUMAN SERUM
D. Davcheval?, G. Kirova?3, D. Tsvetkova?, V. Kmetov*

!Medical University of Plovdiv, Department of Clinical Laboratory
2Technological Center for Emergency Medicine Plovdiv
3Medical University of Plovdiv, Department of Chemical Sciences
4University of Plovdiv ,Paisii Hilendarski*,
Department of Analytical Chemistry and Computer Chemistry
d.davcheva@hotmail.com

Inductively coupled plasma-mass spectrometry (ICP-MS) is powerful technique for trace
multielement and isotopic analysis, characterized by low limits of detection, wide linear range
and high sample throughput. This makes the method attractive for simultaneous determination
of macro-, trace- and ultratrace elements in human serum. However the instrumental method is
sensitive to matrix type, therefore it requires introduction of diluted sample solutions. A
microwave digestion with HNO3 helps for alignment of the matrix diversity of serum samples,
but still nonspectral interferences are noticed as matrix-induced signal suppression or
enhancement, as well as signal instability or drift. In order to achieve accurate and reliable
results an Internal standard (IS) approach could be effective in such cases, if the interference
effects over the signals of the analyte and IS are matched.

The purpose of the current study was to examine the behaviour of three isotopes — 103Rh, 1Re
and 39y as IS candidates for multielement analysis in human serum samples by ICP-MS
(Thermo Fisher Scientific, ICAPQ). Their efficiency for matrix effects correction was estimated
regarding to the signals of 2*Mg, 44Ca, 3P, %Mn, %Fe, %°Co, 85Cu, 66Zn, 78Se, 85Rb, 88Sr, %Mo
and 9Ba.

An on-line internal standard kit (Thermo Fisher Scientific, ICAPQ) was used for IS introduction
to the calibrators and the serum samples with constant flow rate at 0.25 mL min-* and sample
flow rate of 0.41 mL min-".

During the experiment an upward drift in the instrument sensitivity has been observed. The drift
in the intensities of the studied elements was up to 20%, for 1 h of analysis run time in KED
mode.

The variation of the intensities of the analyzed elements was compared to those of the reference
elements, to select appropriate IS, with absolute difference of + 5%. The observed experimental
results showed, that the most suitable IS for all of the elements was 89Y, with exception of %Mo,
where 85Re appeared out to be the IS of choice.
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EXTRACTION OF RHENIUM FROM BASALT PUMICE FROM
VOLCANO TEIDE, TENERIFE ISLAND

Christina Tzvetkova*! and Tsvetan Vassilev?

nstitute of General and Inorganic Chemistry,
Bulgarian Academy of Sciences,
?Institute of Physical Chemistry ,Acad. Rostislaw Kaishcew*,
Bulgarian Academy of Sciences
Acad. Georgi Bonchev Str., Bl. 11, 1113 Sofia, Bulgaria
*e-mail: hrisi@svr.igic.bas.bg

Rhenium is one of the rarest elements in the Earth’s crust (0.7 ng/g). Since it is one of the
most expensive metals on the world market, the search for new rhenium sources continues.
In 1992 Russian scientists discovered a rhenium sulphide mineral condensing from a fumarole
on Kudriavy volcano. This makes the volcanic pumice a potential economic source for rhenium
production.
The aim of the present study is to develop the effective analytical procedures for extraction of
rhenium from basalt pumice from volcano Teide, Tenerife Island.The basalt pumice is an
extrusive volcanic rock, produced when lava with a very high content of water and gases is
discharged from a volcano. It is rich in Fe and Mg and usually contains the minerals olivine,
pyroxene and plagioclase. For decomposition of the volcanic samples three procedures are
tested, namely:

a) Alkaline melting with anhydrous Na2CO3 at 925°C for 1 hour in nickel crucible;

b) Alkaline melting with mixture of Na2O2 and Na203 at 530°C for hour and a half in nickel

crucible.

In both cases, the melt is cooled and leached with hot water. Rhenium is separated from
resulting solution by acetone extraction.

c) Vacuum thermal-extraction of rhenium in quartz apparatus at 920°C for 1 hour. The
heated gases containing rhenium oxide are absorbed by an alkali solution in a
Drechsel bottle.

The rhenium content in acetone extracts and in alkali solution is determined
spectrophotometrically with dimethyldithiooxamide (DMDTO).

The results show that 100% Re extraction is obtained by applying of the procedure a-6.9 g
Relt. In procedures b and ¢, 19% and 11% respectively are obtained.
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CNEKTPAJNIHM METOOU 3A U3CJIEOBAHE
N OXAPAKTEPU3UPAHE HA Ag N Au HAHOYACTULMN -

Bb3MOXHOCTU U NMPEAU3BUKATEJICTBA

J1. Kannaposa, [1. l'eoprueBa, E. BbpbaHoBa,
A. MBaH4yeBa, M. iBaHoBa, B. CtedaHoBa

[1Y*“Taucut XuneHdapcku®, ep. Inoedus, yn. Llap AceH 24
Kamedpa AHanumu4Ha xumus u KomrrombpHa XUMUs
e-mail: lykainarova@gmail.com

HaBnu3aHeTo Ha HaHOTEXHOMOMMWTE W HaHOMaTepuanuTe B pasnuyHUTE Ccdepn Ha
YoBeLLKaTa AEMHOCT 3anoyBa OLe B Kpasi Ha MUHaNKS BEK, KaTo B NOCMEAHUTE HAKOMKO
roOvHY Te HamupaT BCe MO—LUMPOKO NPUNOXEeHWe B MeguumHaTta, buoTexHomnorumte,
eneKkTpoTEXHUKATa U Opyrv MHOYCTPUAnHKW genHocT. [ongma vacT oT u3cnefsaHusTa ca
HacOYeHW KbM CPeObpHUTE W 3MaTHM HaHOYaCTMLW, OCHOBHO 3apagW TEXHUTE aHTu-
BakTepuanHu CBOMCTBA.

B HacTosiLaTa pa3paboTka HanpaBeHUTE U3cneaBaHNs ca HacoveHw B ABa acnekTa: 1) usbop
Ha MOOXOASALWM METOAM 3@ CWHTE3; 2) ONTUMM3MPAHE Ha PexuMi 3a BbBeXdaHe U
perncTpaums aHanu3 Ha CUrHanm, reHepupaHn 0T eANHUYHI HaHOYaCTULW.

3bpaHuTe MeToAM 3a CMHTE3 Ce OCHOBABAT Ha XMMWYHA peaykumns Ha Ag*/Aut go AgY/Aul n
nocrneadsalla crabunusaums Ha pegyumpanute dopmu. MNpu cuHTesa Ha Ag-HaHoO4acTMLM
KaTo pegyuupaly u ctabunuampaly areHT ce wuanonseat NaBHs: u NasCeHsO7. Au-
HaHOYaCTULW ca CUHTE3MpaHu no metoda Ha Tropkesud, npu konTo NasCsHsO7 n3mbiHsBa
(OYHKLMA Ha peayumpall 1 Ha ctabunuaupaly areHT. M aBata noaxoga ca 6bpau v necHu 3a
W3MbIHEHWE, 1 BNaronpuUATHW 3a OKONHaTa cpeaa.

3a n3cneapaHe Ha HaHOYACTULMTE Ca WM3MON3BaHW ABa cnekTpanHu metoga — UV-vis n SP-
ICP-MS. UV-vis e Knacuyecku MeTog, KOMTO No3BoMsiBa ONpeaesnsHe Ha cpeaHust pasmep Ha
yactuumute u crabunHoctta Au- n Ag-HaHokornougu. 3a pasnuka ot Hero SP-ICP-MS e
CPaBHWUTENHO HOB 1 MHOIO MOLLIEH METOA, OCHOBaH Ha JeTeKUMsTa Ha eAMHUYHA HaHoYacTMLa,
nnonaeaitkm ICP-MS petektop. MeTtogbT paboTi npy MHOTO HUCKK KOHLeHTpauuu (pg L) n
Mo3BOSISIBA MbSIHO OXapakTepusnpaHe Mo pasMepu Ha HaHoYacTUUM 3a KpaTbk nepuog oT
BpeMe (~500 HaHovacTuum 3a 60 s). MpeanssukatencTeata nped SP-ICP-MS ca cebp3aaHi cbe
cTabunuavpaHe Ha BbBEXZAHUTE HAHOKONMOWAM, MPEOErHOTO paspexaaHe, OCUrypsiBaLLo
pasfensHe Ha CUrHanuTe OT MHOMBMAYANHM YacTULM U PETUCTPUPAHETO Ha Gbp3uTe NUKOBM
CUrHanw.

BITArOOAPHOCTH: Mpoext HOHW INISA Ne IH 19/9 2017-2020
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DETERMINATION OF SILVER IN NATURAL WATER
BY MSPE WITH MnFe204@SiO2 AND ICP-MS DETECTION

Evelina Varbanova, Maya lvanova, Deyana Georgieva,
Violeta Stefanova

University of Plovdiv ,P. Hilendarski®, Plovdiv, 24 Tzar Asen str.
e-mail: evarbanova@uni-plovdiv.net

The study demonstrates the applicability of magnetic solid phase extraction (MSPE) with
MnFe20,@SiO. for selective determination of silver ions in waters. Main extraction
parameters are optimized in order to achieve highest efficiency of the separation system. The
extraction time ranges from 5 to 60 minutes. The results show that 5 minutes are sufficient to
retain Ag*. It was established that 20 mg of nanoparticles are enough to provide a quantitative
extraction of silver from 100 mL sample with concentration 1 ug.L-". Re-extraction of the
analyte is done by 1 mol L1 nitric acid and shaking the samples for 15 minutes. The maximum
concentration factor that is obtained with sample volume of 100 mL is CF=50. Reproducibility
of the extraction is demonstrated with 6 calibration standards containing Ag* in the interval 2-
100 ng L' which were subjected to the optimized SPE procedure. Obtained coefficient of
determination of the regression line is 0.9992. All measurements are done by ICP-MS and
internal standardization with 193Rh. Limit of detection obtained by concentration factor 50 is
0.06 ng L-"for 107Ag.

The developed extraction system is applied for determination of silver in real sample drinking
water. Accuracy of the method was assessed by analysis of two reference materials and the
recoveries of standard additions to the real sample. The analytical recovery of additions and
reference materials are in the interval 95-108%.

Acknowledgements: Project ®IN17-X®-013-HIO-MY, NSF Project DN19/9 2017-2020
(INISA).
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METOD DEVELOPMENT FOR TRACE DETERMINATION
OF As BY MSIS-HG-MP-AES

M. Kiryakova, D. Stoitsov, E. Varbanova, K. Simitchiev, V. Kmetov,
Dep. of Analytical Chemistry and Computer Chemistry,
University of Plovdiv ,Paisii Hilendarski®, 24 Tzar Assen Str.,
Plovdiv 4000, Bulgaria

E-mail: kiryakova@uni-plovdiv.net

An effective technique for generation of hydrides of elements such as As, Se, Sb ect. by using
a new commercial Multi Mode Sample Introduction System (MSIS)® combined with nitrogen
microwave plasma atomic emission spectrometry (MP-AES) enables to lower the limits of
detection (LODs) for the target elements in comparison to conventional nebulisation. The aim
of this study was to enhance the performance characteristics of the MSIS system for trace
determination of As by MP-AES. The ratio of the flow rates of the sample and NaBH4 was
evaluated in this hydride generation based approach. The capability of working with maximum
flow rates possible with the aim to increase the analyte mass transfer in the plasma and to
achieve better signal to noise ratio was studied. Steady reagents flows, fast gas-liquid
separation and efficient draining of the MSIS system are essential conditions for achieving good
precision. To obtain a uniform liquid flow a modification of the sample entry section of the MSIS
chamber was done - the original entrance diameter was expanded to 1.2 mm. This modification
helps to increase the total liquid flow to 21 ml/min, to eliminate the backpressure and to achieve
a steady flow. A central composite design was applied for characterization of the complex
influence of the most significant MSIS parameters — carrier gas flow rate, sample and NaBHa
flow rates and to identify the optimal value for lowering the LOD for As determination at 193.695
nm emission line. A simple and inexpensive method for analysis of very low concentration of As
with instrumental LOD < 1 ug/L was developed.

Acknowledgments: The authors would like to thank T.E.A.M.Ltd. and Agilent technologies
for kindly providing Agilent 4200 MP-AES instrumentation to the Department of Analytical
chemistry and Computer chemistry in University of Plovdiv ,P. Hilendarski®, NSF Project
DN19/9 2017-2020 (INISA) and Project FP17-CF-013-NPD
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OLEHKA HA nNoaxoa 3A ON-PEAK ®OHOBA KOPEKUUA
NMPU MP-AES AHAJIU3 HA Cd, Cr, Cu, Ni, Pb U Zn
B CTABUIIUSUPAHA OPTAHUYHA ®PAKLUA
OT BUTOBU OTNAABLMU

B. 3anpsHosa'?* E. Nuckosa?, K. Cumumyues*

1y Maucul XuneHdapcku®, Kamedpa aHanumuyHa Xumusi
U KoMniombpHa xumus, *e-mail: vzapryanova@uni-plovdiv.net
2EHepeutiHa aceHuus Mnosdus, Jlabopamopus 3a usnumeaHe Ha
mebpdou buozopusa u Komriocm

ATOMHO-eMUCHOHHATa CNEKTPOMETPUS C MUKPOBBLIHOBA Nrnasma (MP-AES) e nHcTpymeHTanHa
TEXHWKA, MO3BOMNSBALLA MPOBEXOAHETO HA ENEMEHTEH aHanM3 MU HACKW eKCrnoaTaLMoHHK
pa3xoau. M3nonssaHata M KPOBBLITHOBA Nia3ma KaTo M3TOYHWK 3a Mory4YaBaHe Ha CriekTpanHo
aKkTMBHa (popmMa Ha BeLLECTBOTO, obade, € CbC CbLIECTBEHO MO-HWUCKA Temnepartypa OT
anTepHaTMBHO MpuraraHata B €MUCMOHHATa CrIEKTPOCKOMMS MHOYKTWBHO CBbp3aHa nrnasma.
OTHocuTEeNHO No-HuckaTa paboTHa Temnepatypa Ha MP e npegnocTaska 3a No-CUIHO 13paseHu
MaTpUYHM €PEKTY, Bb3HWUKBALLM B NNA3MEHUS U3TOYHNK.

Llenta Ha HacTosweTo u3cneasaHe 6e Aa ce mpoyum Bb3MOXHOCTTa 3a on-peak hoHoBa
Kopekuus npu aHanua Ha Cd, Cr, Cu, Ni, Pb n Zn B npoba nonyyeHa ot npoLieca Ha MexaHU4HO-
B1ONOrMYHO TpeTUPaHe Ha ocTaTbyHaTa TBbpAa hpakums OT NOTOKa GUTOBM OTNALbLM, KOSTO
e OuonornyHo crabunmampaHa (,cTabunuanpaHa opraHuyHa pakums). B xoga Ha
nscneasaHeTo 6e HabnogasaHo noHmwkeHme (Cd 228.802 nm; Cu 327.395 nm; Ni 349.295 nm;
Zn 213.857 nm) unu nosuwwenve (Cr 427.480 nm; Pb 405.781 nm) Ha nnasmeHus ¢poH B
pasTBOpuUTE Ha npobute, cnpsmo 6asoBata NWHUA Ha npouedypHata npasHa npoba.
CrnepoBaTenHo ycrelHaTa peanusaums Ha noaxoda 3a on-peak (hoHOBa KOpeKUMs U3ncKBa
npeaBapuTeNHO [a Ce YCTaHOBM BenWYMHAaTa Ha M3MEHEHWe Ha nrasMeHus oH mpu
paboTHaTa ObMK1HA Ha BbIHaTa. YCTaHOBEHO e, Ye POHOBOTO M3MEHEHME 3a cbeeHm (off-
line) Touku Ha HabnogeHue (cnekTpaneH npo3opel £ 0.5 nm) He € NOCTOSHHO, NOpaaK KOeTo
Ca NpoyYeHn Bb3MOXHOCTUTE 3a perucTpupaHe Ha (hOHOBWS CUTHaM Mpu NMMHUSTA Ha aHanuTa
Ype3 aHanu3 Ha MofeneH pa3TBop C UMUTUpaHa NpobHa MaTpuua u antepHatueHa off-peak
(hOHOBA KOPEKLMS.

BNNArTOOAPHOCTMW: dupma TEAM 3a npegocTaBeHUst AEMOHCTPALMOHEH CNEKTPOMETBLP Ha
Agilent 4200 MP-AES B Xumuyecku ®akynteT Ha 1Y 1. Xunengapckn®; ®HU Mpoekt AH19/9
2017-2020 (INISA); Mpoekt ®M17-XP-013-HIO-MY; AsTopuTe M3Ka3eaT GrnarogapHOCT Ha
nou. a-p Buoneta CtehaHoBa 3a NpoBeAeHUTE QUCKYCUM W HAaNPaBEeHUTE NPeaioKEHS.
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INVESTIGATION OF POSSIBILITIES FOR SOLID PHASE
EXTRACTION OF Cr (llI) AND Cr (V1) ON UNMODIFIED
MANGANESE-FERRITE NANOPARTICLES -

INFLUENCE OF pH
Andrea Rubio?, Devid Heshev?, Deyana Georgieva?

1 University of Alicante, Spain; 2 University of Plovdiv "Paisii Hilendarski",
Department of Analytical Chemistry and Computer Chemistry

e-mail: georgieva@uni-plovdiv.net

The possibilities for selective sorption of chromium species (i.e. Cr (lll) and Cr (IV)) on
unmodified manganese-ferrite (MnFe204) nanoparticles (MNPs) were studied. Without
presence of ligand, the sorption mechanism of Chromium ions on MNPs surface could be
based on electrostatic attraction.

The theoretical equilibria evaluation, shows that charge of both chromium species depends
on solution pH. In acidic media (pH 2-3), Cr (IV) is presented as oxo-anion, while Cr (lll) is in
cationic form. At higher pH values (above 9), both forms are negatively charged due to Cr(lll)
hydroxo-complexes formation.

The nanoparticles surface also is positively or negatively charged depending on the acidity of
the liquid phase.

The surface charge of MnFe204 NPs was estimated by pH drift method. It was proven that
MNPs used in this study have zero charge at pH = 6 + 0.5. Below this value they are positively
charged, while at pH > 6 MNPs have negatively charged surface.

The influence of pH of solution on Cr species sorption was investigated in pH range 3-10
separately, by using model solutions of Cr(NO3)3; K2CrO4 and K2Cr20.

The sorption efficiency was evaluated by degree of extraction E%, after ICP-MS determination
of residual concentration of Cr in water phase after extraction. For Cr (VI) degree of extraction
(E%>95%) was obtained at pH = 3 for both CrO4% and Cr,072-. Then increasing pH leads to
gradual decrease of extraction to 18% at pH=10.

A different behavior was achieved for Cr (1l), were the extraction in acidic media is low. In the
range pH 5 — 9 E>90% was determined and then in strongly basic media extraction is
worsening again.

The obtained specific behavior of chromium shows the potential of ligandless MSPE for
speciation of Cr. The method is fast, easy to perform and further investigations are needed to
validate the system.

Acknowledgements: Project DN19/9 2017-2020 (INISA).
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OUEHKA HA BJIIMAHUETO HA KWCENTMHHATA CMEC
N HAYHUHA HA BbBEXOAHE HA EHEPIvsl B
CUCTEMATA BbPXY E®QEKTUBHOCTTA HA U3BJINMAHE
HA MUKPOEJIEMEHTMU (As, Sb, In) OT TEXHOJIOT'NYHA
NMPOBU B METANTYPITMYHOTO NMPOUN3BOACTBO HA LIMHK

H. Cotuposa?, [1. Feopruesa?, B. CtedaHoBa®

LKLUM ALl, Xumuyecka nabopamopusi
2 [Mnosduscku yHusepcumem ,I1. XuneHdapcku“, Kamedpa AHanumuyHa
XUMUST U KOMMombpHa xumusi; * e-mail: stefanova@uni-plovdiv.net

HapexaHoTo m3BnmyaHe Ha mukpoenemeHTute As, Sb 1 In B CNOXHM N0 CbCTaB MaTPULIK
M3nCKBa NOAXOAsLLA METOAMKA 3a pa3TBapsiHe Ha npobute. M3bpaHu ca YeTupu maTepuana
OT MeTanypriyHoTO MPOM3BOACTBO Ha UMHK. 3cnenBaHu ca fBa OCHOBHWM mogxofa 3a
pasTBapsiHe: KNack4ecko pasnaraHe B KMCENWUHHA CMEC Ha TEPMUYHA N0Ya U MUKPOBBITHOBO
pasTBapsiHe B 3aTBopeHu cbaose (MB). Mpu efHakBM yCNoOBMS Ca uU3CnedBaHW [Be
KMCENMHHM cMecH (,Lapcka Boga“ 1 ,cMec Ha JlyHre®), kakto n gobassiHe Ha HF 3a atakysaHe
Ha CUIMKaTK OT MaTpuuara.

3a oLeHKa Ha pucka oT 3aryba Ha NeTnmem cbeanHeHnst Ha As 1 Sb, KbM napanenHu npobu
npeaBapuTenHo ca fobaBeHW CTaH4ApPTHW Pa3TBOPU B KOHLEHTpauWW, CbU3MEPUMU CbC
CbObPXaHWETO UM B peanHuTe 0bekTu. M3cneaBaH € U HeCNeKTpanHUAT MaTpuyeH eekT
npun ICP-OES aHanu3 Bbpxy curHanute Ha enementute As, Sb, In, npeaussukaH oT
W3non3BaHata KUCennHHa CMeC 1 HauMHa Ha TpeTupaHe. Habntogasanu ca no gse OT Hau-
YYBCTBUTESHUTE JIMHUM 3@ BCEKW enemeHT. lNpocrnefeHa e npomsHaTa B HaKMOHWUTE Ha
KanubpaumroHHUTE NUHWUM BB BOAHW CTAHAAPTU U B NpasHUTe Npobu 3a BCAKO pa3TBapsiHe.
dakTopuTe Ha paspexaaHe ca Bapupaxu B uHTepaana 100, 500 1 10 000.

W3cnenBaHusTa nokaseaT, 4Ye HAMa pasvka B W3BIMYAHETO HA aHanuTUTE Mpu
KOHBEHLMOHaNHo n MB, kakTo u 0T n3bopa Ha KucenmHHa CMec.

YCTaHOBW Ce BapuaLums B MaTpUYHWS eqekT B 3aBUCUMOCT OT NpoLeaypaTta W KUCenmnHHaTa
cMmec. TpeTupaHeTo B OTBOPEHM CbOBE HaManNsABa OCTaTbY4HOTO ChAbPKaHUE HA KUCENMUHM
W BNWSIHUETO UM BbPXY aHanuTuyHuTe curHamu. MB pasTBapsHe e no-6bp3o v u3ncksa
3HAYUTENHO MO-Marnko KUCeNWHW, HO Ce MnpernopbyBa [OMBLIHUTENHO paspexnaHe Ha
npobuTe (noHe o caktop 500).

BITArOOAPHOCTH: Mpoext ®M17-X®-013-HNA-MY
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