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AKADEMIKAS JUOZAS MATULIS

E.Juzelianas
Chemijos institutas, A.GoStauto 9, LT-01108 Vilnius
E-mail: ejuzel@ktl.mii.lt

Juozas Matulis yra Zymiausias XX amziaus Lietuvbsengikas, sulires didziuk moksling mokykla, savo
darbais metal elektrochemijos srityjene&s reikSming indélj j pasaulil moksh. llgas J.Matulio gyvenimas beveik
sutapo su XX amziumi.

Svarbiausios J.Matulio gyvenimo datos:

1899 m. kovo 19 d. gienTatkoniy km., Kupiskio raj.

1912 m. baig§ Juodugny pradire mokykla.

1924 m. baig Lietuvos mokytoy profesirts sjungos Kauno gimnazjsuaugusiems.

1929 m. baig Lietuvos universiteto Matematikos-gamtos fakulti&ikos-chemijos skyij.

1931-1933 m. stazavosi Leipcigo universitete.

1934 m. Vytauto Didziojo universitete apgydiaktaro disertacjjFotodichroizmo tyrigjimai organiniy daz-kolodio ir
Zelatinos sistemose

1936 m. apgyé habilitacin darky Weigerto efektas ir fotocheminiai procesai sidabatogenid; Zelatinojeir jam buvo
pripazintas privatdocento titulas.

1940 m. suteiktas profesoriaus vardas.

1941 m. iSrinktas Lietuvos MA akademiku.

1946 m. TSRS MA narys korespondentas.

1946 -1984 m. Lietuvos MA prezidentas.

1930 - 1962 m. dirbo pedagogutarky VDU Kaune ir VU Vilniuje

1956 -1976 m. Chemijos ir chemgtechnologijos instituto direktorius.

1984 — 1993 m. Chemijos instituto Géstdirektorius

1993 m. birzelio 25 d. mirVilniuje.

J. Matulio mokslini darhy sgraSe per 600 pozigjj jis vadovavo 85 disertantams (po to 8 tapo haloilais
daktarais, o jo mokslinei mokyklai galima priskirdipie 200 mokslinink), 76 iSrading bendraautorius, skait
praneSimus tarptautiee konferencijose TSRS, Italijoje, Japonijoje, JAVandzijoje ir kitose Salyse. J.Matulio darbai
yra pl&iai cituojami pasaulio mokslije literatiroje. Pagal Moksliés informacijos instituto Filadelfijoje leidZziamo
“Science Citation Index” 1973-1997 m. darbai, kupirmasis autorius yra J.Matulis, prestiziniuossgudio mokslo
Zurnaluose yra cituoti 225 kartus. Pagaldagliklj J.Matulis ir dabar (jo paskutinis mokslinis stsaifs paskelbtas 1986
m.) yra vienas labiausiai pasaulyje cituojahietuvos chemil.



MODEL DEVELOPMENT FOR THE PLATING PROCESS: WHAT ARE THE BENEFITS
FOR THE PRACTICE

Waldfried Plieth
Dresden University of Technology, Institute of RtgisChemistry and Electrochemistry,

Mommesenstral3e 13 D-01062 Dresden, Germamjdfried.plieth@chemie.tu-dresden.de

Our quantitative description of electrocrystallipatis based on models describing our images ofptbeesses,
taking place on the electrode surface. Usually prattical relations are derived enabling a more tifadine relation
between experimental parameters and the struchat@rperties of the deposits. Early examples aradays laws or
the Butler-Volmer equation.

A more recent example is the introduction of a atefselectivity and of selectivity coefficients describe alloy
formation and the correlation between alloy comiasiand the electrolyte concentrations.

Another example is the description of a deposifioocess as process chain of nucleation, nuclewstigrand the
death of the "growing" nucleus, leading to an elguabetween grain size and experimental parameters.



BIOMIMETINI U REDOKSO AKTYVI U MONOSLUOKSNIU ELEKTROCHEMIJA IR
VIRPESIU SPEKTROSKOPIJA

V. Razumas
Biochemijos institutas, Mokslinigkl2, 08662 Vilnius
E-mail: vrazumas@bchi.lt

Gamtoje, greta kit redokso aktyvj junginiy, sintetinami redokso aktye 1,4-naftochinonai. Tarp
fiziologiSkai aktyviy naftochinom reikSmingiausi yra K grugs vitaminai, dalyvaujantys kraujo kégigno faktoriy ir kai
kuriy kity baltymy potransliacigje modifikacijoje: karboksilina N-gale esdas glutamo igsties liekanas, sudarydami
y-karboksiglutamat D¢l iSgryninty naftochinom spalw gamos praktikoje jie naudojami kaip daZai.

Filochinonui (vitaminas K ir menachinonui (vitaminas JX dalyvaujant elektrono pernaSoje atitinkamai
fotosistemoje ir baktenj kvépavimo grandiase, vyksta aktyviosiosgimolekuliy dalies — 2-metil-1,4-naftochinono —
redokso virsmai. Sie virsmailggoja ir kity naftochinono darimi toksiSkuma: juy metu susidaro ,aktyviojo deguonies”
formos, veikiadios kaip stipiis oksidatoriai ir Zalojatios lgsteks struktiras. Kitas toksiSkumo mechanizmas —
naftochinony, kaip stipriy elektrofily, vykdomas audini komponeni arilinimas. l Siy priezasgiy citotoksiSki augaj
ir mikroorganizny naftochinonai naudojami medicinoje kaip vaistad pirmuoniy, grybely ir bakteriy sukeliany ligy
bei pries navikus.

Taigi, biologiny 1,4-naftochinono darigiredokso processvarba sglygoja hitinybg gerai suprasti §ireakciy
mechanizmus. Kadangi gamtiniai naftochinonai bldgpsta vandenyjeyjredokso savybes vandeéia tergja patogu
tirti formuojant ant elektrog pavirSiy junginiy sintetiny analogy (mono)sluoksnius, imituoj&us biomembranas.

Siekiant istirti elektrono pernaSkurioje dalyvauja biologiniai naftochinonai, iitato Bioelektrochemijos ir
biospektroskopijos skyriaus darbuotojai sintezagemgtil-)1,4-naftochinono darinius, tutins ziedo C3 padyje
skirtingo ilgio alkiltiolines grandines siterptomis skirtingomis funkciémmis grugmis (2-metil-1,4-naftochinono
dariniai, turintyso-merkaptoalkilalkanoat m-merkaptoalkily ar o-merkaptoalkilalkanamig grupes; 1,4-naftochinono
dariniai, turintyso-merkaptoalkilamin grupes). Si biomimetiny monosluoksnj strukfirinés-funkcirés savyks tirtos
ant aukso ir sidabro pavitselektrochemijos ir virpesispektroskopijos metodais. Tyrimai, kurie apibentirdarbuose
[1-5], paro&, kad:

1) sintezuoti (metil)naftochinonow-merkaptoalkilai formuoja kompaktiSkus ir stabiliuslektroaktyvius
savitvarkius monosluoksnius ant aukso pavirSiahemiskai prisijungdami per sieros atpnGrandirgs iSsitiesusio$
tirpalo pus, bet jose esama grauchedefekty;

2) junginy, besiskiriadiy tik grandires ilgiu, monosluoksniuose, grandinei éjant, heterogenin elektrono
pernados konstanta niégg, o formalusis redokso potencialas tampa neigimise kas rodo lengvesmksidacijos
vyksmg, negu redukcijosd solvatacijos skirtung;

3) eterio (CO), esterio (COO) ir amido (CONH) gtspiterptosj grandire greta redokso aktywigalvitiy, del
indukcinio efekto paslenka redokso potengijdkigiamy pus. Lyginant su paprasta alkantiolio grandijierpta esterio
funkciné grupe, pasizyminti dipoliniu momentu, Zenkliai sumaZimaetilnaftochinono jungini monosluoksnj
organizacijos tvarkingug pavirSire koncentracij ir elektrono pernasos g# konstand;

4) suformavus maze&n pavirSigs koncentracijos monosluoksnius IS  praskiestmodifikaciniy
(metil)naftochinono jungini tirpaly, pasikefia molekuly konformacija: redokso aktyvios grég priartja prie
elektrodo pavirSiaus ir pakiéa orientaciy jo atzvilgiu i$ statmenoglygiagreia. Elektrono pernasos gi# konstanta
padidtja, o redokso potencialas pasislerktigiamy pus. Tai rodo oksiduotos formos stabilumo sugjisig dél
sanglaudos gweikos susilpgjimo, arba redukuotos formos stabilumo pafidg dél vandeniliniy rySiy syveikos
sustipgjimo;

5) miSriuose (metil)naftochinono junginir trumpesni paprasi alkantioliy monosluoksniuose sumiga stimos
sgveika tarp redokso aktyyigrupiy ir padictja elektrono pernaSos gé@ konstanta @ lengvesgs protom pernasos.
MiSriis monosluoksniai su ilgesniais alkantioliais yrek&lochemiSkai neaktys, bet redokso virsmai stebimi, kai
tiolio-skiediklio galire grupe yra COOH, galinti teikti redokso procesui protonus

6) ant sidabro pavirSiaus formuojasi kompaktiSkeapnosluoksniai nei ant aukseéldnazesnio sidabro atomo
spindulio. Monosluoksni savylés ant sidabro, dengto plonu aukso sluoksniu, ardog monosluokspi savylems
ant aukso.
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CONDUCTING POLYMER POLYPYRROLE FOR NANOTECHNOLOGY
(ELEKTRAI LAIDAUS POLIMERO - POLIPIROLO - TAIKYMAS
NANOTECHNOLOGIJOJE)

A. Ramanaviius
Centre of Nanotechnology and Material Science -dNathnas, Faculty of Chemistry, Vilnius Univerdigugarduko
24, LT-03225 Vilnius 6, Lithuania
E-mail:arunas@imi.lt

Conducting polymers are extensively exploited ie tthesign of biosensors and for other nanobiotecignzal

applications [1]. Some advances in application@fducting polymer polypyrrole including electrochieat synthesis
and electron transfer properties will be highlighduring the presentation. Real biocompatibilitp-tivo” of Ppy

particles and influence Ppy on mammalian immunéesyswill be presented [2]. Novel application of ymfrrole as
fluorescence-quencher able to increase sensitanity selectivity of immunosensing system will behtighted [3].

Progress in development and application of molebulanprinted conducting polymers will be discusgédl Basic

electrochemical target-DNA and target-protein diédacmethods based on changes of semiconductingepies of
electrochemically-generated polypyrrole will be ggpted [5]. Recent advances show that conductihygmeos can be
exploited as an excellent tool for the preparatibnanocomposites with nano-scaled biomoleculesesoew insights
towards development of such nanocomposites wilptesented [6], including self-encapsulation of eneg [7] and
changes major kinetic parameters of self-encapsiilahzymes [8]. New enzymatic methods for prepamadf other
conducting polymers suitable for biosensor desighbe overviewed [9]. Application of polypyrrolef stabilization
of Q-dots will be discussed [10].
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CRYSTAL ENGINEERING OF BICYCLIC MOLECULAR STRUCTURE S

E. Orentas? L. Ohrstrom ®, C.-J. Wallentin K. Warnmark, ¢ O. F. Wendf, E. Butkus®
“Department of Organic Chemistry, Vilnius UniversMaugarduko 24, LT03225 Vilnius, Lithuania
®Dept. of Chemical and Biological Engineering, ChatmUniversity of Technology, SE-412 96 Gotebongdn.
‘Organic Chemistry, Department of Chemistry, Lundvrsity, P. O. Box 124, SE-221 00 Lund, Sweden
E-mail: eugenijus.butkus@chf.vu.lt

In the last decade new materials design increasirgdies on molecular building blocks that are assied into
organised structures with desired properties andtions. Crystal engineering is employed to designectional organic
materials. Unique architectures and physical prigmeiof organic frameworks have afforded a prongisapproach
towards the design and synthesis of the materidls potential applications in areas such as caiglygptics and
magnetic devices, selective absorption, separagi@msors, gas storage, etc. Much effort is paigtionale molecular
and crystal structure of materials and requiredperties. Organic tubular assemblies constitute asuplecular
structures with potential applications in chemistng biology. The unique molecular shape of thgdhi§3.3.1]nonane
framework has been used to form self-assembledmgecular structures and inclusion complexes wéttious guest
molecules.[1} Some derivatives of this ring skeletthe so called "tubuland diols", give controlalstystal structures
with a variety of inclusion guests, an impressiatfof crystal engineering.[2]

Herein we report on construction of supramolecutaystal structures designed on the basis of chiral
bicyclo[3.3.1]Jnonanes. An efficient resolution afamtiomers by Baker's yeaaffordsthe straightforward access to
enantiomerically pure (+)28§59-bicyclo[3.3.1]nonane-2,6—diorie(>99%eé€).[3] The enantiomerically pure crystals
of (+)-1 adopt a triple helix tubular crystal structurechtdgether by the weak C—H...O interactions (F&. 1

The endgendabicyclo[3.3.1]Jnonane-2,6-did crystallises in the chiral space group &2, and thus spontaneous
resolution forms a conglomerate. In the so formednéomorphs each hydroxyl group participates berimolecular
hydrogen bonds as both donor and acceptor sodbataxygen can be regarded as a node in a threeciaad, 3D-net,
schematically shown in Figure 1b. These hydrogemdbodefine helices that are interconnected by longe
intramolecular links, and the complete net hasuthgsual (8 12)-utg topology.

a) b)

OH
(e}
1 rac-2

Figure 1. a) The triple helix tubular crystal stiwre of 1 hold together by weak C-H...O interactions (viewngl@ axis) ; b)
Schematic representation of the hydrogen bonding aodes in the 3D-network in the enantiomorpléadqende
bicyclo[3.3.1]nonane-2,6-diol, and belowhe utg-net in enantiomorphi@. Red links are hydrogen bonds and grey links are
intramolecular connections. The latter are muclgéosnC-C bonds have been dashed and hydrogen atresbeen omitted for
clarity.
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One would expect the protected bicyclo[3.3.1]mm2,6-dione, bis-2,6-ethylenedioxy ace3ato have
lesser tendencies to act as a hydrogen-bond aacketause of steric crowding. On the other handetaer (as
model of an acetal) is a stronger base 4pk -4) compared to a ketone (pK = -7). In a combined CSD and
computational study their hydrogen bonding abiligs been judged to be equal. However, analysingtystal
structure we find no intermolecular O...H contas®rter than 2.72 A, indicating considerably wealkgdrogen
bond interactions compared 8 Whatever interactions there are seem to assefimeoblong stacks that are
more or less close packed, having a possible weakolgen bond (2.71 A, 3.582 A, 148°) between them,
somewhat resembling the packing of the weak hydrdgended chains in the crystal structure of tazmntaining
heterochirall. The two structures are compared in Fig. 2a,b.

Heterochirall, where weak hydrogen bonds (C-H...O: 2.62 A, 348 A, 131-144°) connect these molecules
into chains that are then packed in parall@l€ infra Fig. 2a). These chains are not possible withesrantiomer only,
indeed even the dimer cannot form. Consequenttyphically pure crystals from (H)-adopt a very different structure
with every molecule forming weak C-H...O hydrogemnts (C-H...O: 2.5300 A, 3.4031 A, 150.00°) to faiher
molecules.

a) b)

o}
—

rac-3 4

Figure 2. a) Close-packing of the one-dimensionaifsim heterochiral crystals of both diketohandbis-2,6-ethylenedioxy

acetals, respectively (H=green, C=black, O=red). b) A mdrpacking diagram of 4,8-divinylbicyclo[3.3.1]nor&2,6-dione4
displaying the weak interactions that govern themftion of column pairs. Dipole-dipole interactioase visualized as lines
connecting the carbonyl O atoms

The unsaturated derivative, 4,8-divinylbicyclo[3]Bionane-2,6-diond, was synthesized by a hydrolysis of the
respective silylenol ether obtained from 3,7-di@rdione [4]. The molecules dfare packed in column pairs which
propagate in a unidirectional manner along ¢hexis. The column pairs are homochiral and geadraty two fold
screw axis. The formation of column pairs is goeeriby dipole-dipole interactions stemming from kéatcarbonyl
functionalities: centroid C201...centroid C201, 3.280 Another feature is both chair and boat confoomst of
cyclohexanone rings in this structure.

Thus molecular structures with strong and alsokee&ydrogen bonds may be profitable for constarcti
of tubular crystal structures with close-packingtifso(non-directional dispersion forces etc.) amd enportant in
structures with molecules having a dominant hydrieea backbone.

References

S. Stortius, E. Butkus, A. Zilinskas, K. Larsson, L. OhrsirdJ. Berg, K. Warnmark, J. Org. Che68 (2004) 5196-5203.
S. Stortius, E. Orentas, E. Butkus, L. Ohrstrém, O. WeKdWarnmark, J. Am. Chem. Sot28 (2006) 8272-8285.

R. Bishop, Acc. Chem. Re42 (2009) 67-78.

C. J. Wallentin, E. Orentas, E. Butkus, K. Warnm&ynthesis 2009 864-867.

E. OrentasQ.F. Wendt, K. Warnmark, E.Butkus, C.J. Wallenfiata Cryst.E65 (2009) 01357.

O wWNBE

13



ORGANINI U JUNGINI U NANOMETRINI U SLUOKSNIU ELEKTROD U PAVIRSIUJE
TYRIMAS RAMANO SPEKTROSKOPIJOS METODU

A. Malinauskas, G. Niaura, R. Mazeikier, Z. Kuodis, O. Eicher-Lorka
Chemijos institutas, A.GoStauto 9, LT-01108 Vilnius
E-mail: albertas.malinauskas@chi.lt

Elektrodai, modifikuoti plonais, daZznai nanomewinstorio organinj medZiag sluoksniais, yra naudojami
elektrokatalizs ir elektroanaligs tikslams. Viem gausi tokiy organinii modifikatoriy grupe sudaro azig (fenazin,
fenotiaziny ir fenoksazimn) klas:s redokso mediatoriai, pagreitinantys elekirpernag tarp elektrodo ir tirpalo dalei

Kelis pastaruosius metus mes tiriame golsluoksniy susidarym, savybes bei elektrocheminius procesus,
vykstartius Siy sluoksny ir elektrolito glycio riboje. Aziny sluoksniai yra formuojami elektrodo pavirSiuje adixijos
ir elektrochemiis polimerizacijos tdais, jj storis paprastai sudaro nuo kelki keliasdeSimties monosluokspni
Sluoksni tyrimui, Salia tradicini elektrocheminj metod;, naudojama Ramano spektroelektrochemijékaDdviejy
efekty — stiprinimo ant specialiai paruosto elektrodoipaaus ir rezonanso — yra gaunami pakankamai ask&iskos
Ramano spektrai, net esant monomolekuliniam adsmdbaoksniui.

Detaliai iStirti adsorbuat ir elektropolimerizuaf aziny tipo mediaton toluidino nelio (fenotiazino), neutralaus
raudonojo (fenazino) ir Meldola &fio (fenoksazino) sluoksniai bei juose vykstantgslokso procesai. Parodyta, kad
priklausomai nuo elektrodo potencialo ir tirpat@$tingumo 3j mediatory sluoksniai egzistuoja skirtingose redokso
busenose. Detaliai iStirti kai kurijunginiy elektrocheminiai oksidacijos procesai, vykstantysdifikuoty elektrody
pavirSiuje. Parodyta, kad priklausomai nuo sluo&gmigimties Sie procesai vyksta arba modifikatasitirpalo fazi
skyrimo riboje, arba modifikatoriaus sluoksnio \jielu
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SIDABRO JONAIS PAVEIKT U VARIO SULFID U SLUOKSNIU
ANT POLIETILENO PL EVELES CHARAKTERIZAVIMAS

I. Ancutieneé, R. lvanauskas, N. Kreivniené
Kauno technologijos universitetas, Radwi} pl. 19, LT- 50254 Kaunas
E-mail: ingrida.ancutiene@ktu. It

Sierin mazo tankio polietileno plele (PE) tiesiogiai paveikus sidabro nitrato tirpaldabro sulfidy sluoksniai
nebuvo gauti, tod Sio darbo tikslas buvo rastiitly Siems sluoksniams gauti. Tikslui pasiekti sudavgtiio sulfidy
sluoksniai buvo paveikti sidabro (I) jonais. Sudasluoksniai buvo charakterizuoti rentgeno difraks analizs ir
atominy jégy mikroskopijos metodais.

Pirmiausia PE bandiniai buvo sierinami 0,002 M kamicacijos ir 60°C temperatros aukstosios politionato
ragsties, HS:30, tirpale. Laikui kgant, aukStosios politionatoigstys skyla, iSsiskiria elementinsiera, kuri
adsorbuojasi PE pavirSiuje, éliau difunduojaj polimero giluma. Sierint PE paveikus vario (lI/1) drusktirpalu, PE
pavirSiaus matricoje gaunami vario sulfigCuS) sluoksniai. Priklausomai nuo sieros koncentoaclandinyje ir
apdorojimo vario (ll/1) drusk tirpale truknés gauti rudi ar net juodi vario sulfidsluoksniai. \éliau PE bandiniai su
Cu,S sluoksniais buvo paveikti 0,04 M AgN@rpalu. Sluoksnj PE pavirSiuje spalva pasikeit jie iS rudos ar rudai
juodos spalvos tapo pilkai juodi. Cherhisluoksniy analiz parod, kad modifikuotuose sluoksniuose vario kiekis
sumazja. Taigi, CyS sluoksnius veikiant Agonais, ketiasi sluoksnio sugis, nes sidabro (1) jonai kéa Cu* ir Cu'
jonus:

CuS + 2 Ad — Ag,S + C§*
CuwS + 2 Ad — Ag,S + 2Cdi.

Modifikuoty sluoksny pavirSiuje buvo matomas metalinis sidabras. Vaijmaodifikavimo metu vyko ne tik jan

mainy, bet ir oksidacijos — redukcijos procesai, pavyaidz
Cw,S + 4Ad — 2Ad° + Ag,S + 2C4".

Nustatant sudaryt sulfidiniy sluoksny fazire sudttj uzraSytos rentgeno difraktogramos lygintos su rhipo
mineraly rentgeno difraktogramomis. Kadangi identifikuotire sulfidy fazes trukdo paties polimero kristaliSkumas,
tai detaliau nagritta 20 > 26’ sritis, kurioje PE smaib néra intensyvios. Bandinio, sierinto 120 min politata
ragsties tirpale ir apdoroto 10 min vario(ll/l) druskrpale, difraktogramoje vyrauja ortorombinio atail Cu,S; (33-
489) smaits. Taip pat stebimos nedidsl ortorombinio djurlito Cug;S (20-365) ir talnaktito GuS;, (71-2438)
smaiks. Modifikuoty AgNQO; tirpalu bandiny rentgeno difraktogramose vyrauja daugyhonoklinio sidabro sulfido
akantito AgS (14-72) smailj. Difraktogramose stebimos ir kelios sidabro-3 €788) smaits. Ypatingai intensyvi
sidabro-3 C smailties 2 = 38,11°. Akantito ir sidabro-3C smai intensy¢ja ilginant veikimo sidabro nitrato tirpalu
trukme nuo 1 iki 20 min. Gauti rezultatai patvirtino, ketbdifikavimo metu vyko ne tik japmainy, bet ir oksidacijos
— redukcijos procesai, kadangi difraktogramose mat ne tik sidabro sulfido, bet ir sidabro srmilModifikuoty
bandiniy difraktogramose taip pat stebimos anilito ir t&tita smaiks. Todl galime konstatuoti, kad vario sulfjd
sluoksnis modifikuotas dalinai.

Gauty sluoksniy morfologijai ir SiurkStumui apiidinti naudotas atominijégy mikroskopijos metodas. Tiriant
sudaryty sluoksniy pavirSiaus morfologij ir strukiirg Siuo metodu paaigjo, kad dangos skiriasi iS esm Topografijos
vaizdas parog kad sierintos PE pbelés pavirSiuje yra dideli aglomeratai, sudaryti istality. PavirSiaus SiurkStumas
nedidelis, nes kristalitai yra susikgjaglomeratus. T@au pavirSius éra homogeniskas.

Vario sulfidy sluoksnio susidarymo procesas prasideda nuo riadisielyy formavimosi. Dangos pavirSius yra
gana Siurkstus, kristalitai yra skirtingo atiks skersmens ir formos. Pailginus veikimo Cu(ldiusky tirpalu trukng
iki 10 min stebimas klasterizacijos procesasg¢ltgdairaus skersmens ir aukd kristalitai pradeda pamazu jungiis
aglomeratus, gaunama tolygés8uS danga. Taip yraétl tos priezasties, kad uzsipildo dangos tarpailisjesnt
kristalitams ir augant naujiems kristalitams targelo Tuo pé&iu stogja ir pati danga. IS pavirSiaus SiurkStumo
histogramos nustatytas vidutinis kristaléukstis siekia 94,27 nm. Siuo atveju vidutinijiiis SiurkStumas lygus 14,2
nm. Analizuojant dangos po&ys po modifikavimo AgN@tirpalu stebima, kad atskirose pavirSiaus vietdaaga dar
didesni aglomeratai, sudaryti jigairaus skersmens, aukd ir formos kristalit. Sidabro jonais paveikus vario sulfid
sluoksnius danga Siurk§a; vidutinis linijinis SiurkStumas siekia jau 296n (paveikus 1 min AgNgtirpalu) ar 52,2
nm (paveikus 10 min AgNgXirpalu). IS pavirSiaus SiurkStumo histogramostatysas vidutinis kristalif aukstis siekia
atitinkamai 184,87 ir 376,95 nm. Profilogramoje wiatlaug didely kristality, kuriy auk&iai siekia ~160-240 nm
(skersmenys ~ 2-mim). D¢l skirtingo kristaliy auk€io bei formos Siuo atveju Zymiai padjd vidutinis dangos
SiurkStumas.

Sidabro jonais paveikus vario sulfidluoksnius ant polietileno ¢leles buvo gauti midis sidabro ir vario sulfigl
sluoksniai. Rentgeno difrakcine analize nustatiéal sluoksniuose yrgvairiy vario sulfidy, sidabro sulfido ir sidabro
faziy. Atominiy jéegy mikroskopijos tyrimai paraog kad sulfid; sluoksniai susidaro netolygiai, s&lalis, kurios suauga
i didesnius aglomeratus. Susidariusios dangos pawirelygus, gana SiurkStus. Preliminariai nussestytangos storis
didéja ilginant vario sulfig sluoksnij veikimo AgNG; tirpalu trukne.
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PAVEIKSLO ,SV. BRUNONAS. STEBUKLAS BAZNY CIOJE* TAPYBOS TECHNIKOS
TYRIMAS

J. Bagdzevtiene, S. Tautkus
Analizires ir aplinkos chemijos katedra, Vilniaus universite Naugarduko 24, LT-03225 Vilnius
E-mail:jpagdzeviciene@gmail.com

Lietuvos daiés muziejaus rinkiniuose saugomi paveikslai iS \alg Sv. PranciSkaus Asydie (Bernardim)
baznyios. Siame 20 nealtoripipaveiksi; cikle vaizduojami Svenjy atvaizdai, § gyvenimas, stebuklai ir epizodai is
bernardim gyvenimo. Sis paveikslciklas suformuotas nuo XVII a. vid. iki XIX a. palir yra laikytinas beveik
unikaliu, turirgiu didek istorirg, ikonografire ir menire vert bei glaudZiai siejamas su Lietuva. Tai yra vieglist
bent jau dalinai iSliks ir misy dienas pasiels vienuolyno paveikglciklas i§ daugelio buvusikituose vienuolynuose.
Minétas paveiks] ciklas jau ne kagt nagriretas menotyrigje literatiroje [1, 2]. T&iau jis visiSkai netyrigtas
technologiniu bei restauraciniu aspektu, kadandelith formato drobs yra labai sunykusios ir sunkiai prieinamos
mokslininkams. Nuo 2004 m. LDM Prano Gudyno cen&r®auruojamas pirmasis tokio didelio formato (28381,5
cm) Vilniaus 8v. PranciSkaus Asygie (Bernardim) baznyios paveiklas ,Sv. Brunonas. Stebuklas baiwjg*,
tapytas nezinomo Lietuvos (XVIl a. (1677 m.?) tapyt(Ap.9152 T 10117).

Sio darbo tikslas yra keliais analiziniais metsdaistatyti ankstesprestauravimo metu naudotas medziagas ir j
poveili autorinei paveikslo struitai, o taip pat identifikuoti paveikglsudaratias neorganiés ir organigs kilmes
medziagas — pigmentus, riSgstas medZiagas, apraSyti tapybos sfmkt Gauta informacija dina kirinio
technologiniams ypatumams, objekto tapatumo, astarysukirimo laikotarpio, autentiSkumo klausimamsesbi.

Autorinio tapybos grunto ir 10-tiezvairiy spalwy daz; meéginiy bei ankstesni restauravimp metu dubliavimui
naudoty klijy tyrimai atlikti mikrochemigs kokybires analizs, IR spektrias analizs metodu, stratigrafinis tyrimas
daz; meéginiy atliktas optiniu mikroskopu (matomoje ir UV Svigsp Kai kurie pigmentai nustatyti SEM/EDS bei
micro —pXRD analizs metodais.Apibendrinus tyripnrezultatus buvo nustatyta:

Remiantis turima menotyrine ir istoginnformacija galimavardinti dvi ankstesni restauravim datas, t.y. 1765
m. ir 1860 m. [1]. Paveikslo ankstegmestauravim metu dubliavimui, uZlankoms ir lopams Kklijuoti, lmunaudoti
keliy raSiy Kklijai: a) kleisteris, kurio sugtyje yra milly Kklijai, natirali derva ir kreida; dabartinio restauravimo metu
kleisteris pasiSalina gana lengvaigitau kleisteryje esanti derva yra giligiskverbusij autorire droke ir sunkiai
paSalinama; b) raudonos spalvos aliejinis grumtasdotas lop klijavimui, yra kietos konsistencijos, giligiskverlgs
j autorire drolke ir sunkiai paSalinamas; c) sintetiniai klijai pafiilacetatires dervos pagrindu buvo naudoti lopui
priklijuoti prie pagrindo.

Tapybos pagrindas (linindroke) padengtas nevienodo storio, vienasluoksniu, rudadonos ochros spalvos
gruntu, kuj sudaro kreida, Svino baltasisairiy (raudonos, rudos, gelsvos) spabchros, surikas ir nedidelis juodo
anglies pigmento kiekis. Grunto riSamoji medZiaghakyminiai klijai ir aliejus. Da# stratigrafinis tyrimas optiniu
mikroskopu ir SEM/EDS leido nustatyti tapybos tealoginius ypatumus. Sviesiai pilkda#; sluoksni sudaro du
skirtingos nglynos spalvos sluoksniai: Sviesiai pilkSvos ir téahsnélynos spalvos stikliSkos smaltos déakeimaisytos
su 8vino baltuoju pigmentu. Nustatytos skirtirgpalw smaltos turi skirting kalio kielj, kuris leidZia daryti prielatg
kad smaltos gamybos procesai yra skirtingi [3]. Adluoksniai yra originals be lako tarpsluoksnio. Baltda#
sluoksnio suétyje dominuoja Svino baltasis pigmentaséliuhai Zalios spalvos dgzsluoksij sudaro du skirtingos
chemires sudties nelyni daz; sluoksniai: apatiniame #yny daz; sluoksnyje dominuoja papijusi smalta, o
virSutiniame — rySkiai #lynos, grubokai sutrintos azurito pigmento d&elJuodi daZai — juodo medzio anglies ir
Svino baltojo pigment miSinys. Gelsvos spalvos dagluoksii sudaro: virSutinis — Svino alavo geltonasis &)
pigmentasnaiSytas su Svino baltuoju pigmentu ir apatinioerii rudos spalvos sluoksnis, kurio étyje dominuoja
ochra. Vig; daz; risamoji — aliejus. Kelj daz; sluoksniy derinys nustatytas dazuose liudija apie tam tikiko tapybos
technikos ypatumus.

Derinant mikrochemies kokybires, optires mikroskopijos, spektroskopinius ir skleidziamasielektronigs
mikroskopijos analizinius metodus identifikuotosypikslky sudaratios neorganiés ir organiis kilmés medZziagos —
pigmentai, riSamosios medziagos bei ankstesgstauravimo metu naudotos medziagos. Nustatpidts strulira,
pagrindiniy tapybos sluoksni eiliSkumas ir pigment pasiskirstymas. Gauta svarbi informacija apigrirko
technologinius ypatumus bei objektakb;. Pateikta rezultgtanaliz akivaizdZiai parodo, kad toks tapybogrikiy
technologiny tyrimy metodologinis principas yra tikslingas, efektywugatikimas.
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ON THE SOL-GEL PREPARATION OF CALCIUM HYDROXYAPATIT E
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Calcium hydroxyapatite, GgPOy)s(OH),, commonly referred to as HA, is one of the calciphosphate based
bioceramic material which makes up the majorityhef inorganic components of human bones and t&éathbioactive
properties of this compound have shown to provitester fixation of the implants which are useaithopedics (joint
replacement implants) and dentistry (endosseoutldiemplants). Synthetic HA is known to be one afghimportant
implantable materials due to its biocompatibilibjpactivity and osteoconductivity coming from theakgy to the
mineral components of natural bones, and is useilastitute material for human hard tissues. Feruge in medical
practice, the HA ceramics have been conventiorsfigngthened and toughened in the form of graraesdense or
porous ceramics composites, coatings, whiskersprods and different pieces with complex shapeshigh these
materials can closely replicate the structure afmam bone, the improvement of its properties id s8ry much
desirable [1-8].

Recently, aqueous sol-gel chemistry routes hava Hegeloped to prepare calcium hydroxyapatite sasnpiith
different morphological properties [9]. In the g processes, an aqueous solutions of ethylemsintiatetra-acetic
acid (EDTA) or tartaric acid (TA) as complexing atge were added to the reaction mixture. The mongipha
Cayo(POy)s(OH), samples were obtained by calcination of precugsds for 5 h at 1006C. Also an aqueous sol-gel
synthesis route by using different gelation tempees were investigated for the preparation ofy@&;)s(OH),
ceramics [10]. The phase purity of calcium hydrgafite ceramics was found to be dependent on thegige
temperature used in the sol-gel processing. Thentéferial derived from room-temperature preparedysor gel
contained the minor amount of CaO as secondaryephas

In this study we conclude, that the proper selectibcomplexing agent used in the sol-gel procgssannealing
atmosphere and pH of solutions allows to contr@ ¢gnain size and other morphological features ef riésulting
Cao(POy)e(OH), powders. For example, Fig. 1 shows the SEM mieplgs of HA powders at different magnifications
when pH of sol solution was 5.7.

Fig 1. SEM micrographs of HA powders derived from sol-gelte (pH = 5.7).

As seen, the ceramic sample is well crystallindwitystal size about 700-800 nm. However, the ahsire
monotonically increased with increasing pH of selqgrocessing.
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MYCOTOXIN ANALYSIS

D.Brukstiené, V.BolSakovierg, A.Mili até, l.Jarmalait é
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7243 foodstuffs and feedstuffs mycotoxin samplesvemalyzed during the last four year period: 200808 in
the Laboratory Department of National Food and ¥etey Risk Assessment Institute. 3580 of them wifepdstuffs
and 3663 feedstuffs samples. The largest partl @fiydotoxin samples were analyzed for aflatoxin-B37% and total
aflatoxins — 15%. 12% of samples were analyzedéaralenone, 12% for ochratoxin A, 10% for deoxatgnol and
8% for aflatoxin M. And lesser number of samples were analyzed fadipaand T-2 toxin, respectively — 4% and
3%.

Aflatoxins By, B,, Gi, G, have been analyzed in vegetable origin samples asicereal, maize, various nuts, dried
fruits, spices and feedstuffs; aflatoxin,M in milk, milk powder and other milk productsckyatoxin A has been
analyzed in vegetable origin samples such as eileal, dried fruits, coffee and feedstuffs andanimal origin
samples — kidney and liver. Zearalenone has bealyzed in cereal, maize and feedstuffs; deoxynialle in cereal
and feedstuffs; patulin - in clear and cloudy juisne, puree and cider; T-2 toxin - in cerealufland feedstuffs.

Mycotoxins, except patulin, were analyzed by enzymenunoassay, patulin - by HPLC and diode array
detection. Contaminated samples with concentratierseeding the maximum allowable concentrationsewer
confirmed or not by HPLC or by LC-MS-MS.

Over four years were confirmed 36 contaminated $asnponcentrations of which exceeded the maximum
allowable mycotoxin concentrations. Their numbevanious matrixes and origin is given in the table.

Samples contaminated by mycotoxins in 2005 - 2008

Mycotoxin Number Matrix Origin
4 pistachio nuts in shell Iran
. 1 groundnut kernels India
Aflatoxins 8,8z, Gy, G, 14 rice Pakistan
2 peanut China
4 raisins Turkey
) 1 raisins Uzbekistan
Ochratoxin A 7 feed Lithuania
2 buckwheat Lithuania
Zearalenone 1 feed Lithuania
Total: 36
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Garnet structure compounds can be used as lasaummelhser radar, ceramic materials, photoeleatrianedical
facilities. Therefore they have attracted muchraite because of their many unique properties dnadlacteristics [1].
Well-known yttrium aluminum garnet AlsO,,, YAG), has relatively high hardness and mecharstaility. The rare
earth garnets are also potential materials whicke légh mechanical stability like that of YAG. There earth garnets
are also used as laser and phosphor materialgd.[EoB example, lutetium aluminium garnet ¢AlsO;,, LUAG) as
YAG is widely applied optical host material for limscent powders, ceramics and single crystalsT[#8. main aim of
this study was to synthesize and characterize daidle aluminium garnet compounds £AWO;,; HOsAISO1,;
Yb3Als0,, and TmAIs0;,) using an aqueous sol-gel processing route.

In the sol-gel process, kO3, HO,O3, Yb,Osand TmO; were dissolved in 0.2 M solution of acetic acitiem, aqueous
solution of aluminium nitrate (25 mL) was added.eTiesulting mixture was stirred for 1 h at 65 °@l|ofved by
addition of ethane-1,2-diol (2 mL) upon vigorousrstg. The resulting sols were mixed for anothehn &t the same
temperature and then concentrated by slow solwapaation. The gels were dried in the oven fohzt 105 °C. The
resulting gel powders were ground in an agate mama preheated in air for 2 h at 800 °C by slomperature
elevation (~3—4 °C min). After grinding in an agate mortar, the powdeesavfurther sintered in air for 10 h at 1000
°C.

It was concluded from the XRD data that monophasiAl 0,5, YbsAls0;,, HosAIS01, and TmAIsO;, garnets can be
easily synthesized at 1000 °C using the proposkded@hemistry approach. These results were filigported by IR
spectroscopy measurements. The SEM measurementedtioat very similar morphology and microstructafesol-
gel derived garnet samples have formed. The foomatf homogeneous crystallites, having wide paatisize
distribution has been determined.
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SOL-GEL PREPARATION AND CHARACTERIZATION OF NANOSIZD IRON-
CONTAINING OXIDE CERAMIC PIGMENTS
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Iron-containing oxide phases have been the sulgéctxtensive investigations. These oxides possesgue
magnetic, magneto-optical, thermal, electrical amethanical properties such as ferrimagnetizm, éetreep and
radiation damage resistance, high thermal condtictivigh electrical resistivity, controllable sattion magnetization,
moderate thermal expansion coefficients, energysfe efficiency, narrow linewidth in ferromagnetisonance and
others. These properties make iron-containing garseitable for numerous device applications, iditlg magnetic
materials (circulators, oscillators, phase shiftess microwave region), sensors, lasers, phospbkergssources,
microwave and electrochemical devices, black pigmemnhe variation of the magnetic moment of the gound
Y sFes, Al O, with x<0.7 indicated that aluminium cations replawa cations in tetrahedral sites. Since theségbes
have also been shown to be non-cytotoxic, they evdnd suitable for biotechnological applicationsuStural and
magnetic characterization of (Y, Bifre, Ga, Al3O,, layers obtained on different substrates provedsthitbility of
such layers for applications as magneto-optic Isnso

It is interesting to note that the substitutionBaffor Y can even decrease the garnet phase foomagéimperature
and the sintering temperature ofFg,0;,. This allows to prepare micron-thick layers ofrbigh doped magnetic garnet
phase by lower thermal treatments. Moreover, alhtinaed properties of iron-containing oxide cerasnége highly
sensitive not only to the changes in dopant contiposbr host stoichiometry, but also to the prooesgonditions,
which are very much responsible for the crystalincrystal shape, crystal size, crystal size iistton and phase
purity of the resulting powders.

Previously, for the preparation of nanocrystallytgrium aluminium garnet (YAlsO.5, YAG), new mixed-metal
Y3SGAl54yGa012 (0 < X, y <5) (YSAGG) garnets, yttrium gallium garnet&a0,,, YGG) and other ceramic
oxides [1-23] we have developed very simple aqueoligel process using mixtures of inorganic saitexides of the
respective elements. It has been demonstratedhbasol-gel process offers considerable advantagek as better
mixing of the starting materials and excellent cleanhomogeneity in the final product. Moreoves tholecular level
mixing and the tendency of partially hydrolyzed cpe to form extended networks facilitate the strie evolution
thereby lowering the crystallization temperature.

In the present work, the sinterability and formataf nanosized yttrium iron garnet §¥60,,), yttrium perovskite
ferrate (YFeQ@), cobalt, nickel and zinc iron spinel (CaolBa, NiFe,0,and ZnFgO,, respectively) powders by aqueous
sol-gel processes are investigated. The microsiraiceévolution and physical properties of synthedizompounds are
also discussed. A number of transition metal oxied salts provides a color to glazes usually ialkquantities are
placed in ceramics coatings. All those produced-gontaining mixed-metal oxides will be used aswmgts for the
synthesis black glazes in this work.
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Effluents from the dyeing and finishing processethe textile industry contain highly colored sgecand harmful
heavy metals such as Cr, Ni and Cu. Colored wdsteter light penetration and may disturb biologipabcesses in
natural waters [1]. Moreover, dyes itself and theiaction products such as aromatic amines andyheetals are
highly toxic, which make the removal of dyes befdigposal of the wastewater is necessary. Amongnitthods for
dye removal, adsorption is considered as a simpleefficient technique [2].

This study investigated the adsorption and desmmptharacteristics of chromium complex dye Lanasgmay M-
DNL using two types of commercial sorbents, witfffedent pore structures but the similar surfaceaarenionic
polymeric sorbent Macronet MN-200 and extrudedvattid carbon Norit RB 0.8 CC. The polymeric sorlddatronet
MN-200 is based on a spherical styrene-divinylbeezeopolymer that is crosslinked, it contains botcropores and
micropores within the polymer matrix. Activated lsan Norit RB 0.8 CC is a porous material, with méasurface area
(1150 nf/g) containing predominantly micropores.

A dynamic model for adsorption and desorption abatium complex dye in the fixed-bed charged wittoebent
was used. The adsorption column was made of glatsam inside diameter 10 mm and length 270 mmthim
adsorption stage, dye solution (initial concentratB3.4 mg/L) was loaded at a constant flow raten{inin). The
samples of the effluent were collected and analyaedesidual concentration. The pH of the efflustieam was also
measured. It was determined that dye adsorptitwiglsly dependent on the nature of sorbent usedinRaic sorbent
MN-200 can remove a high percentage of dye from8Bel mg/L feed solution (80-90 %), similar to thatch
adsorption performance. Using nonionic polymeritbeat about 110 bed volumes of dye solution wezatéd. The
initial concentration of chromium in dye solutiorasv1.57 mg/L and it was reduced to near-zero lawebrding to
AAS analysis. Despite of the similar surface atea liypercrosslinked MN-200 exhibited greater adsmmpcapacity
than activated carbon and could bind with the dysenquickly. This could be attributed to the actiminso-called
transition pores present in Macronet MN-200 sorblenthe case of activated carbon at the initiagstthe dye sorption
takes place rapidly on the external surface follbvay a slower internal diffusion process, which niwey the rate
determining step. The granular activated carbonahlaigih equilibrium capacity, but, due to poor kiog its dynamic
activity is so low that the breakthrough alreadgws in the first portions of the effluent.

From the economic point of view, the success oddsorption system depends on the regeneratioreadtbent.
[3]. For this reason desorption breakthrough cuwere obtained. In this study, the organic solveathanol was used
as a eluent for dye. The regeneration efficiency @wecellent (near 100 %) for MN-200. Polymeric atisat has much
better desorption characteristics in column openatiwvhen compared to the batch results. The reggmerprocess
resulted in a highly concentrated dye solution tw@ g/L) in a small volume of regenerant. Elutiminthe dye from
activated carbon was carried out using 1 % soluttbnanionic surfactant Hostapal EH (Clariant AB)urihg
regeneration process only a few amount of dye d@esbinto the solution. For the desorption of chriemmicomplex dye
higher temperature was found to be more effectiae fower.

The present study was performed to elucidate ttaioaship between sorption-desorption performaace the
physical and chemical structure of used materialnay be suggested that the high adsorbing capani desorbing
efficiency of MN-200 is due to its special charaaiénetwork and pore structure. Besides thatdifferent nature of
dye-solid interaction could be important. Since dldsorption capacity and regeneration efficiencthefspent sorbent
MN-200 are significantly higher than that of theespactivated carbon, it may be concluded thaptiigmeric sorbent
MN-200 is practically more useful than the commalreictivated carbon Norit RB 0.8 CC.
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This study was focused on the possibility of punfy biologically treated wastewaters by using ioch&nge
resins. The traditional method of removing nutseftom wastewater is based on biological treatmevitgious
operational parameters influence successful bioldghutrient removal in wastewater treatment plasisch as
temperature, sludge quality, dissolved oxygen cotmagon [1]. The removal of compounds containingogen and
phosphorus is intended to reduce and prevent ehitajon of sensitive inland waters. As discharigats of various
pollutants are becoming more stringent, ion exchaargd adsorption are gaining interest as potemt@ghods for the
treatment of water polluted with ammonium, nitrated phosphate ions [2]. The main goal is to deerd¥sgenic
elements discharge levels and recover nitrogen girasphorus in useful form. Fixed-bed sorption psses are
promising because of their operational simplicitgl adaptability to changing wastewater flow rated eompositions.
The performance and operating cost of an ion exgddnased separation process greatly depend up@ifdotiveness
of design and operating conditions.

In this study, activated carbons and polymericagohange resins have been characterized to aksésaltility to
remove nitrogen and phosphorus species from wattevilhe better results have been obtained witingtacid cation
exchanger KU-2-8 when compared to weak acid caiamhanger Purolite C104. Activated carbons Norit(R8 CC,
AC 20, and AquaSorb HS were not effective in theaeal of nitrogen and phosphorus. The full-scalpeginents of
the nitrogen and phosphorus removal were performid two ion exchange resins such as strong acttbrca
exchanger KU-2-8 and strong base anion exchangel AB. The adsorption columns were made of glask am
inside diameter 5 cm and length 38 cm. lon exchan@0 ml) were transferred into the columns amiojexted to
swelling in distilled water. Prior to use cationchange resin was rinsed with 3 BV (bed volumes) & HNO; and
anion exchange resin with 1 M KOH. Biologicallydted wastewater containing 4.4 mg/leN 1.06 mg/L Ry, 375
mg/L HCOy, 28 mg/L Cl, 63 mg/L C&", 11 mg/L Md"* was passed through the columns filled with ionhexgers at a
flow rate of 4 ml/min. After the start of experiniethe filtrates (100 ml samples) were collected avaluated for total
nitrogen and total phosphorus concentration. Tvil@idint experiments were carried out. In the finsé, both columns
for cation exchanger and anion exchanger were plaski 100 ml of sorbent. In the second one, thaesaolume of
each ion exchange resin was divided in two partk distributed among two columns. Accordingly, wastter was
passed through the filters in two or four stepga@lwater (about 50-100 uS/cm) was obtained byimpssstewater
through the two or four columns purification systérhe better results have been obtained with fperating columns.
By using the strong base anion exchanger AB-17-8liform it was possible to trap phosphates froBnl of
wastewater. The concentration of total nitrogen to@yeduced by 70-80 % by passing wastewater thrthegKU-2-8
cation exchanger.

When the saturation was achieved, the experimeets imterrupted and the columns were completelgmetated
with 3 BV of eluent. The total nitrogen, the topddosphorus and other species present in eluatede¢zemined using
appropriate analytical methods. The two-fold higbencentration of total nitrogen was obtained s ¢huate after the
regeneration of the first column filled with KU-2-@ation exchanger when compared to another one. hidteer
concentration of total phosphorus was determineithéneluate after the regeneration of the secohdhofilled with
AB-17-8 anion exchanger. Almost all amount of phHasps was recovered with the first fractions ofelt

The performance data obtained from the experimavits two or four columns show that the use of ion
exchangers offers solution to environmental prokleidowever, there are still some questions that habe solved in
order to realize the potential of ion exchangethim future, the use of polymeric exchangers withcHft active sites
and with enhanced affinity for special ions is piging [3].
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The aim of the present work was to study by thex)Xghotoelectron spectroscopy method the compasitid® A
films surface modified with the copper sulfides—gep tellurides by the use of potassium telluropinaate,
K,TeSOg solutions. PA films were sulfurized in a thermoistaessel using a solution of,KeS,0gin 0.2 mol/dni HCI.
CuS-CyTe layers formed by treating chalcogenized PA filwith Cu(ll/l) salt solution. Analysing the sampldse
composition of copper chalcogenide coating in dedggers (up to 1 nm) after its surface was etctimmmbardment
with the Ar ions) was studied. In present work the dependericidie layer composition on the concentration of
chalcogenization agent solution, temperature agatitrg duration in this solution has been studidw: dependence of
obtained layers composition on the concentratioohaicogenization agent solution was studied fitstias found that
the composition of layers obtained in differentditions is similar; this was confirmed by the sianity of spectra.

It was detected that in the etched surface varemmpounds of copper, sulfur and tellurium —&uCuS, §
Cu,S, CyTe — are present. In the work only etched by ians the layer’s surface was analyzed and oxygeteeper
layer was not detected. Copper sulfides and tdigriake the major part in the layers; the coraénbpper sulfides in
the composition of layer is higher. Data receiviedveed that atomic percentages of the elements$Cte) increasing
concentration of KTeS0; solution changes insignificantly. Therefore, weyrstate that increase in chalcogenization
agent solution concentration almost does not chang®gosition of the layer.

Having calculated from atomic percentages the satiocopper with sulphetellurium we saw that their values
decrease with increase in aT€S0g solution concentration. These data are in goodeagent with the results of the
samples electrical sheet resistance measurememtsthie samples are more conductive at a lowarevaf the ratio
copper with sulfur-tellurium.

Data of dependence of the obtained layers compasitin a temperature of chalcogenization agent isolut
showed that more copper are in the samples chalcoek at a higher temperature: atd — 54.1 at. %, at 18C —
57.29 at. %, at 28C — 60.13 at. %. But largest amount of sulfide wui$ in the sample chalcogenized at a lowest (1
°C) temperature; largest amount of tellurium in tiuride form is in the sample chalcogenized ¥T&SOg solution
at a temperature of 1%C. Having calculated from elements atomic percesgaipe ratios of copper with sulur
tellurium one could see that the value of thisoraticreases with increase in a temperature gfel,0g solution.
Increase of this ratio may be decided by few regastor example by the fact that telluropentathienian at a higher
temperature decomposes:

TeSOs — Te + SO,
or
TeSOs — Te + 2S + S+ SQ7,
therefore copper ions may react not only with J®3 ions according earlier mentioned equation but Withproducts
of this ion decomposition too. The following proses are possible:

CwTe — 2e—CuTe + C@", 2Te + 2e— Te,”, CU¥" + Te> — CuTe + Te.
Decrease in the amount of sulfur may be explainefbbmation and liberation of SO

The composition of obtained layers depends on tiratibn of chalcogenization process. It was foumat tin
etched layer not only the copper sulfide and copgiérride but also a copper hydroxide is pres&he metal sulfides
forming layers in the polymer surface matrix by swrption—diffusion method take the form of derefjttherefore,
among the dendrites there may remain adsorbed agomdgo In our case, insoluble copper hydroxide wharms
during washing with water the coating’s surfaceemained among the dendrites. Upon analysing dsteivied one
could see that largest amount of oxygen (34.19@tis detected in very short time (only 0.25 h)Icbgenized
samples. A reason may be fact that significanthallan amounts of sulfur and tellurium are in thenpée, therefore,
the chalcogenide layer forms in separate islamits,naore copper hydroxide do adsorb in-betweendslam dendrites.
Presence of separate islands decides low electaraluctivity of the sample (the value of sheeistasce is 1.04- £0
kQ/ ); this is confirmed by the value of ratio copper with sulfur—tellurium calculated from the percentages of these
elements and equal to 2.61.

It was concluded that the ratio of copper with gifellurium decreases increasing duration of agdaization;
this is in accordance with the results of the sasm@heet resistance measurements since the sanithiethe lower
value of the ratio of copper with sulfur—telluriumere more conductive.

In vezry long chalcogenized (24 h) PA film small ambof Te(lV) (2.05 at. %) was detected. That mayTeQ or
TeOs
2Te + 2Cu0 + 2HO— CwTe + TeGQ”™ + H,0,
CuTe + 6Cu0 + 2HO— 4Cu0 + TeQ® + H,0.

Summarizing XPS data we may state that copperdsglfand copper tellurides take the largest paheofayers

on PA film samples.
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DODECATHIONIC ACID — A PRECURSOR FOR THE MODIFICATI ON OF
POLYAMIDE 6 FILMS BY THALLIUM SULFIDE LAYERS
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Layers of thallium sulfide, T8, of varying composition and properties are forrmadhe surface of polyamide 6
(PA) films by a sorption-diffusion method using wibdns of dodecathionic acid, ;8,0 The nature of sulfur-
containing particles sorbed by a PA film was stddig means of IR and UV absorption spectra of thigmer films
treated in a dodecathionic acid solution.

It was found that the peaks of most intensive bandthe IR spectra of PA samples sulfurized in #5,60¢
solution, recorded by the compensation method (BP#otion eliminated), were in the intervals 4208-4%_9, 503—
558 @.{O-S—-0)), 612-7246(0O-S-0)), 838-1100v{S-0)), 1144-1293 v{((S—0)) cnt. These results have
confirmed that the sorption of dodecathionate iona PA occurs during polymer treatment wity8HOgsolution.

Absorption maxima in the UV absorption spectra @& ®amples sulfurized for different periods of tirire
H,S;,06s0lution are at+225,~250,~290 and~322-332 nm. According to data of a study of UV absanptspectra of
polythionates, the absorption maxima of polythien@ins as shoulders and peaks arezdfs, ~250,~290 and~340
nm. Thus, UV absorption spectra recorded by us bawéirmed again that sulfur is sorbed by PA filmghe form of
polythionate ions.

The concentration of sulfur in the samples durirgosure in HS;,0g solution increased continuously with time.
Sulfur concentrations in the rang&0-240 mg- g might be obtained by varying the temperature £8,bD; solution: a
higher sulfur concentration was obtained at a higgmperature.

In order to form TJS layers on the surface of sulfurized PA filmsythreere treated with an alkalified ;BO,
solution. The concentration of thallium in the gigf layer increased with the time of PA sulfuripatiat all
temperatures studied, and a different concentratidhallium at each temperature was reached (~B0-mg- ).

The concentration of thallium in PA increases with increase in the sulfur concentration obtaineda at
sulfurization temperature of 280 °C. This is quite understandable since with a higlegrcentration of sulfur sorbed-
diffused into the PA a larger amount of Tdns may be involved in the reaction with the supecies. The molar TI/S
ratio in the thallium sulfide layers on the PA swd was calculated from their content measuretlarPA films. We
have found that the TI/S ratio does not depend naucthe time of initial PA sulfurization, but inl @ases it decreases
with increasing the temperature of theS3Og solution. By changing the conditions of sulfurieat it was possible to
obtain thallium sulfide layers on the surface nxaliyer of PA of stoichiometrical composition vargifrom~Tlg 15S to
Tl ,S. The decrease of the TI/S molar ratio with amaase in the temperature of the sulfurization smtumay be
explained by the fact that the concentration ofusidorbed-diffused into PA grows with an increa$¢he sulfurization
temperature to a significantly higher extent as jgarad to the thallium content increase with th& g solution
temperature. It seems that the reaction produtttallium sulfides — hinders the further diffusioh TI" ions into the
polymer.

Four phases, TIS, 33,, Tl,Ss and T}S;, were identified by X-ray diffraction analysis timallium sulfide layers on
PA surface. If the duration of the initial PA suization was short (0.5-1.0 h) and the temperatae relatively low
(20°C), the a—TIS and orthorhombic T8 phases prevailed in the diffractograms of thgSTlayers. The phase
composition of these layers approached the compositf the orthorhombic F& phase, if the duration and
temperature of the initial polymer sulfurizationdhlaeen increased. From these data we have concthdedhanging
the conditions of PA sulfuration leads to the fotiora of thallium sulfide layers of different compien.

The processes of PA film sulfurization and sulfidigers formation take place in a natural environtnérerefore,
it is impossible to prevent its influence. The retafides formed the polymer surface matrix by sloeption-diffusion
method are formed in the form of dendrites, themfin-between the dendrites there may remain absooxygen,
water and others compounds. For this and othespbnsathe microstructure of a metal sulfide layay rsignificantly
differ from the macrostructure and chemical compmsiof all layers. Analysing the XPS data and canmmg the
distribution of Tl, S and O on the surface of thenples, we have found that oxygen takes the mainopshe sample
surface. Such a high content of oxygen may be @gdaby its chemical absorption, by a low solublgSD,
absorption on the layer surface and by insolutadithm(l1l) hydroxide formation on the coating sack.

The obtained data show that on the layer surfackimrhe etched layer, various thallium, sulfur amd/gen
compounds are present. The following compounds baea identified: T, Tl,S;, ThLS, S, TLSO,, TI(OH)s. The
biggest amounts of 730, and TI(OH} were found on the coating surface. Thallium selidike copper sulfides, take
the form of dendrites. Thus, some absorbed thalutfate remains in-between the dendrites. Dufliegrédox reaction
between thallium(l) ions and elemental sulfur, fechduring the decomposition of polythionic acicaltimm(lll) ions
appear, which with the HQons present in the alkalified ;HO, solution form insoluble TI(OH) The oxygen may join
TI,03. Oxygen was not detected in samples etched fa;, @tere, thallium ions were joined with the sudfisulfur into
thallium sulfides. At a higher sulfurization tematire, more sulfur was detected. The reason mayebeigger amount
of sorbed polythionate ions and of elemental swudfuia product of their decomposition. Elementdluswias present in
a deeper layer. The content of thallium in deepgels increased; for example, the content of thallin a sample
sulfurized for 3 h at 46C increased from 10.51 (surface) to 34.75 (etcbe®® s) at%.
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FLUORID U SALINIMO IS POZEMINIO VANDENS NAUDOJANT ALIUMINIO
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Fluoras yra biologiSkai aktyvus cheminis elemenkasio nedidelis kiekis iitinas Zmogaus organizmui. Fluoro
trikumas lygiai kaip ir jo perteklius yra Zalingas.mi4 dal organizmui reikalingo fluoro Zmogus gauna naudoamm
geriamjj vandem

Higienisty nuomone optimali fluorigl koncentracija geriamajame vandenyje yra 0,6—0,8 niRpsaulig sveikatos
organizacija (PSO) yra nustasi didziausi leistimg fluoridy koncentraci geriamajame vandenyje — 1,5 mg/L.
Lietuvos sveikatos apsaugos ministerijos duomeniapige 128 ikst. Siaués vakan Lietuvos gyventaj vartoja
geriamyjj vanden, kuriame fluoridy koncentracija didesnkaip 1,5 mg/L. Neretai fluorig koncentracija siekia 3-4
mg/L. llga laikg Lietuvoje Si problema nebuvo sprendziama, kadsisgis vandenruoSos ir vandentiekos specigiist
organizacij demesys buvo sutelktasgelezies, amonio ir mangano SaliginTatiau pastaruoju metu situacija pégal
keistis. Jau Siais metais turi pésidveikti fluoridy Salinimojrenginiai Palangoje, planuojama fluoridus Saliktaipédos
ir Kretingos vandenviése. Sioje situacijoje labai svarbu pasirinkti ogtiinjy Salinimo technologgj.

Fluoridus i$ vandens galima Saliptairiais tudais [1-3]:

e adsorbuojant reagensudaromais dribsniais;
e naudojant jon mainy metod;
e naudojant membranimperskyrin (atvirkStinio osmoso membranos).

Kiekvienas & bidy turi savo privalum ir trikumy. Naudojant adsorbcijos reagergudaromais dribsniaisibly
filtruojantis uZpildas pirmiausiai “brandinamas!y.tapdorojamas pakankamai dideliais magnio amnatio druskg ir
natrio Sarm kiekiais. Sio proceso metu uZpilde susikaupia ténas atitinkamo hidroksido kiekis, kurisiau tam
tikrg laikg adsorbuoja fluoridus. Antrasisitas rtra selektyvus. Trgasis lidas iS vandens Salina visus jonusliau
Sis demineralizuotas vanduo maiSomas su neapdeestdeniu tokiu santykiu, kad miSinyjeith norima fluoridy
koncentracija. Pastarasisidas, be viso kito, dar yra ir pakankamai brangaslakgi susidaro apie 20 % smarkiai
mineralizuoto vandens atligko 1 nf vandens paruosti sunaudojama apie 4 kW elektresygos.

Dar pries 7-8 metus keliose Zemaitijos vandersietatlikti preliminafis fluoridy Salinimo naudojant aliuminio
druskas bandymai daweblogus rezultatus. Sie bandymai buvo atliekalabdratorijos” salygomis, t.y. naudojant
laboratorinius indus, t&au naudojant natalius poZzeminius vandenis. Teigiami §iandyny rezultatai paskatino atlikti
iSsamesnius fluorig Salinimo tyrimus. Esminis skirtumas tarp litéraje apradyto ir msy naudojamo fluorid
Salinimo hido buvo tas, kad mes “nebrandinome” filtrugj@jo uzpildo; aliuminio druskos tirpalas buvo nuiols
dozuojamasj Zalis poZeminn vandem, kuris po to buvo filtruojamas per vienolar kitol§ filtruojant uZpilds.
Laboratoriny tyrimy metu buvo nustatytas optimalus fluaridalinimo pH intervalas, optimali aliuminio druskdsz
bei hidrolizs reakcijos trukr Tyrimai parod, kad toleruotinas pH intervalas yra 6,5+7,5, droplus - 6,8+7,2. Tam,
kad fluoridy koncentracij vandenyje sumazinti nuo 2 mg/L iki 1 mg/L, paka&d2 mg/L Al dozs. Esant Sioms
salygoms, hidroligs reakcijai pakako 3-4 min.

Nusta&ius svarbiausius proceso parametrus, flupsdlinimas buvo atliekamas naudojant i$ plienirdonzdzio
pagaming eksperimentipfiltro model (skersmuo 200 mm, filtruojantysis uzpildas - kvais sntlis, uzpildo aukstis 1
m, filtravimo greitis 4-6 m/h). Vis Siy tyrimy metu taip pat buvo kontroliuojama aliuminio jpkoncentracija
paruoStame vandenyje, kadangi rib&iy jony koncentracija pagal Lietuvos geriamojo vandensehigs norm HN
24:2003 lygi 0,2 mg/L. Atlikus daugybfluoridy Salinimo bandynp, gautas labai geras rezultaatsikartojimas.
Suvidurkinti daugelio bandym(n = 12) rezultatai naudojant polialiuminio okdmtida (PAX-18) pateikti lenteije.
Zaliame vandenyje fluorigdkoncentracija neZzymiai svyravo apie 2 mg/L.

Lentelé. Fluoridy Salinimas iS poZeminio vandens naudojant poliatimoksichlorid

PAX doz, Paruosto vandens kokgbrodikliai
mg/L Al pH, Fluoridy jony konc., Aliuminio jony konc.,
pH vienetai mg/L mg/L
4,0 7,18 1,49 0,044
8,0 7,08 1,22 0,032
12,0 6,90 1,01 0,029
20,0 6,84 0,89 0,033
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XPS AND AFM STUDY OF Ni-W ALLOYS WITH DIFFERENT
AMOUNT OF W
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Among the metals and alloys which are expetiethve a higher thermal stability than nickel, Wiis a favorable
candidate. Furthermore, a Ni-W alloy is an excelfeaterial because it has high corrosion resistamcemechanical
strength.In this work we report an analysis of the surfaomposition of NiW alloy coatings with different amount
of W prepared by DC magnetron sputtering depositi@thod and measurements of Ar+ ion depth pngfilistudied
by means of XPS and AFM methods. The XPS depthlgsaéf as - deposited of Ni-W alloys with diffeteamount of
W (25 + 75 at.% ) show the marked compositional amodest chemical chifts deviations , when the yaislis
extended to the alloy substrate. These modest chémhifts can be considering that they arisesomy from the
changes in the ground state charge distributiorwdsst the alloying compounds, but also from the gémr
rearrangement in response to removal of core elegtthat is called the extra-atomic relaxatioe@tff 1].

These data are presented in Table 1, where onsemgrthat Ni/W atomic ratio of these films changkghtly as a
function of the Ar+ ion sputtering time.

Table 1. DC magnetron sputtered Ni-W films, as-dépd
Compound sputter time (min) ratio Ni/W Ni bindiagergy (eV)W binding energy (eV)

Ni25W75 2 0,26 852,9 31,0
8 0,3 852,7 31,0
16 0,26 852,7 30,9
24 0,26 852,7 31,0

Ni50W50 2 0,6 852,8 31,0
8 0,58 852,8 30,9
16 0,59 852,8 30,9
24 0,56 852,8 30,9

Ni75W25 2 2,29 852,7 31,1
8 2,3 852,7 311
16 2,4 852,7 311
24 2,6 852,7 311

It indicates, that the composition of bothogdl was remained uniform during Ar+ ion bombardié&mnom the
AFM data, increase in the W content ( from 25 foaf.%) resulted reducing in the surface roughiiiessn 6,47 to
9.43nm) of the alloys. According to the literat(§ increase in W content leads to substantial Xftak broadening,
which is quantified through the trend of decreasingin size and also is consistent with lattice Imge due to the
relatively large size of W atoms in Ni-W solid stidun. It is correlates with our average surfacegtimess Rq (nm)
measurements.

The BE of Ni2p3 ( 852.9eV-852.7eV) and W48D.QeV — 31.1eV) spectra differ from their referemwalues of
852.6eV and 31.3eV, respectively, but remain irecmvith depth. These chemical shifts can be corisigi¢hat they
arise from the charge transfer between Ni and \Whatd].
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IR SPECTROSCOPIC DETERMINATION OF SILICA IN BLUE CO BALT SMALT
PIGMENT
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The blue cobalt pigment smalt (Ca13i0,) has significant importance in art history. It wasown and used as a
pigment already in the Ancient world, in Egypt avidsopotamia. In Europe it was found in glass wakd ceramic
glazes of Early Middleages. In the 17th century shaalt became one of the basic blue pigments indor style
painting. Nowadays blue smalt is used in restonatfor painting on glass, in producing ceramic gland enamel.
Chromatic characteristics of blue smalt pigmenadas of blue colour are dependent on the molar cdtconstituents
[1, 2]. A numerous amount of recently publishedulissclearly demonstrated that FTIR spectroscoppdsspensable
tool for the characterization and examination afetst objects of cultural heritage, such as his@rpottery, pigments,
glazes, paper, amber, inks and others [3-19].

Fig. 1 represents two XRD patterns of blueatbbmalt pigment (Co@SiO,) samples having different particle size
of 120um and 8Qum. As seen, both XRD patterns show only amorphbasacter and no any crystalline phases could
be identified. Evidently, the XRD technique is saitable for the characterization of this type mfnpents.
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Fig. 1. X-ray diffraction patterns of blue cobattat pigments having different particle size: (1p6um and (2) — 8@m.

Therefore, in this work we report the applicatidrF@ IR spectroscopic technique for the charactéionaof blue
cobalt pigment smalt (Co@Si0O,). A novel FTIR spectroscopic determination oicsilin physical mixture of CoO and
SiO,and in the cobalt pigment smalt CoSiO, has been suggested.
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VARIO SELENID U SLUOKSNIU ANT POLIAMIDO 6 PL EVEL ES MORFOLOGINIAI
TYRIMAI

R. lvanauskas, I. Ancutieré
Kauno technologijos universitetas, Neorgaisichemijos katedra
Radvieny pl. 19, LT-50254 Kaunas, E-paStas: remigijus.ivastas@.ktu.lt

Vario binariniai chalkogenidai pasizymi labaiairiomis ir Siuolaikinei technologijai svarbiomifizikinémis
savylemis: fotolaidumu, gediimu sugerti radijo bangas, absorbuoti sautadiacij, poliarizuoti IR spektro bangas,
jautriu jvairioms dujoms, yra puslaidininkiai ar lai elektros srovei. Siomis dangomis modifikuoti pwraijgauna
pastagjy savybes, kurios priklauso ne tik nupfazinés sudties, bet ir nuo dangmorfologijos: atskiy ja sudaratiy
kristality dydZio, formos, dangos SiurkStumo ir kt.

Pastaraisiais metais KTU Neorgatsrchemijos katedroje pabitas naujas sorbcinis-difuzinis metodas ploniems
vario selenid, CuSs, ir vario sulfid;, CuS, [1, 2] sluoksniams poliamido (PA) 6épkliy pavirSiuje sudaryti.
Pirmojoje Sio proceso stadijoje PAcpele seleninama arba sierinama, o antrojogpdorojama Cu(ll/l) drusktirpalu.

Sio darbo tikslas buvo istirti G8e sluoksnio, sorbciniu-difuziniu metodu suformugioliamido 6 pivelés
pavirSiuje, morfologi atomires jegos mikroskopijos (AJM) metodu.

Darbe polimero gvel iki 240 min buvo seleninama 0,05 nibh® koncentracijos KSeSOg tirpale (su HCI
priedu, c=0,1 medim™>) 60 °C temperaltroje, po to seleninta gele 10 min buvo veikiama 0,04 mdhi? ir 80 °C
temperairos Cu(ll/I) drusk tirpalu.

Vario selenid sluoksni PA 6 pkvelés pavirSiuje morfologija ir kiekybiniai SiurkStunmtgrimai atlikti atominy
jégy mikroskopu NT-206 (Baltarusija), kontaktiniezimu, naudojant silicio zond skenavimo laukas iki — ¥85 pum;
matavimy matrica — iki 512512 taSk; maksimalus matavignaukstis — 2,5um; lateralire skiriamoji geba - 2 nm,
vertikalioji skiriamoji geba - 0,1-0,2 nm.

Atominiy jégu mikroskopu gauti Cibg dangy pavirSiaus vaizdai (paveikslas) pag¢pdad Siy dang vidutinis
linijinis aukstis ir SiukStumas priklauso nuo potir seleninimogygy. CuSg, dang; sluoksniai 30 min seleninto PA 6
pavirSiuje formuojasi netolygiai, sad@his, kuriose kristalitai yra skirtingo aui8, skersmens ir formos. IS pavirSiaus
SiurkStumo histogramos nustatyti maksimaiis ir vidutiniai auksiai yra atitinkamai 164,3 ir 20,4 nm, o vidutinis
linijinis SiurkStumas — 14,9 nm. 90 min selenintd B pavirSiuje stebima klasterizacija — kristaléalets jau yra
susijungiusiosj didesnius aglomeratus. Tuo ¢pa didéja maksimalus (273,0 nm) ir vidutinis (42,3 nm) skallity
auk&iai bei vidutinis linijinis dangos SiurkStumas (92nm). llgiausiai seleninto (240 min) polimero p&uije
suformuotas Cisg dang sluoksnis tampa homogiSkesnis, suéjeanaksimalus (149,9 nm) ir vidutinis (14,4 nm)
kristality auk$iai bei vidutinis linijinis dangos SiurkStumas (BOnm). Taip yra tod, kad uZsipildo dangos tarpai
susiliejant kristalitams ir augant naujiems krigtaths tarpuose. Tuo pi@a stogja ir pati danga. Tai patvirtina seleno
(msg ir vario (m,) kiekiy didejimas mg viename g modifikuoto polimero. Sie kiékigéjant polimero seleninimo
trukmei 30->90—240 min atitinkamai kinta: ga12,1->24,0»34,7 mg/g ir ra, 11,3-19,3-19,95 mg/g.

1%, 2um % 12 . 1um 1Z2.2wm x 13.2um 1Z. 1w x 12.0um

A= 164.3 nm k= 273.0 mm k= 149.,9 nam
Fa = 14.9 mm; Rg = 20.4 nm Ra = 32.9 m: B3 = 42.7 nm Fa = 14.4 nmp Rg = Z0.6 mm

¥ ,‘l.:.:r

<)

Paveikslas CuSe, dang, sorbciniu-difuziniu Bidu suformuai poliamido 6 pavirSiuje AJM 3D topografijos vaizgda®leninimo
trukme: a) — 30 min, b) — 90 min, ¢) — 240min.

Taigi matome, kad sorbciniu-difuziniu metodu, polido 6 pavirSiuje, keéiant polimero seleninimo trukegn
galima suformuoti dangas su norimu maksimaliudiutiniu kristaliyy auk&iais bei vidutiniu linijiniu SiurkStumu.
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DIRBINI U IS VARIO IR JO LYDINI U KONSERVAVIMO METOD U PALYGINAMIEJI
TYRIMAI

A. Ramanaviius', E. Borovikovaité', J. Senvaitier#?, J. LukSéniené
VU Chemijos fakultetas,Nanotechnolagij medZiagotyros centras (Nanotech) (Naugarduk®4g Vilniusf,
Lietuvos daiés muziejaus Prano Gudyno restauravimo centraslifitnky g. 8, Vilniusj

Muziejy rinkiniuose, bazmsiy ir privaciose kolekcijose saugomi vertingi i$ vario ir jodigiy pagaminti meno
dirbiniali, liturginiai reikmenys, numizmatikos riimkai, archeologiniai radiniai bei antikvariniu ga#éu vertingi buities
daiktai. Siuos objektuséti vieny ar kity priezagiy tenka restauruoti ir konservuoti: nuvalyti neSvaus apna3as,
korozijos produktus, iSlyginti deformacijas, rektmsti neiSlikusius fragmentus. Be to, dirbiniugtiba apsaugoti nuo
tolimesnio aplinkos poveikio juos apdorojant inkdiiais, padengiant apsaugmis dangomis. Vienais atvejais yra
iSsaugoma metalpatina, kitais atvejais dirbiniui suteikiamas pinia pavirSiaus atspalvis, blizgesys ar matiSkumas.
Visi atliekami konservavimo procesai privalo nepsieirinio medziag bei jo atlikimo technologijos autentiSkumo.
Sie autentiSkumo aspektai turi informagairsvarbos — jie galiiti naudojami atributuojantikinj: nustatant sukimo
laikotarg, geografig kilme, tuo metu naudotas technikas ir Zaliasaltinius. Siame darbe buvo tiriamas vienas i3
metalo dirbini konservavimo etap— pavirSiaus valymas. Tai itin svarbus proceses?\eelgiantj tai, kad objektus
tenka valyti pakankamai daznai, bent kas 10-2@.met
Sioje konferencijoje pateikiami vario, Zalvaridoitonzos valymo metagtyrimy rezultatai,
jvertinant deSimties skirtingvalymo hidy poveil metal; pavirSiy savylems ir cheminei sugtiai.

Taip pat palygintas meiakorozinis atsparumas@moje atmosferoje po valymo proges
Eksperimentui buvo naudojamos techniskai grynooyaalvario (Cuzn 36, DIN 17660) ir XIXa.
bronzos 10cidydzZioplokseks.

Metaly meéginiy pavirSiaus nelygumamgvertinti naudotas skenuojantis atodsnjegos mikroskopas (AJM)
Bioscope Il, Veeganetal; chemire sucktis nustatyta rentgeno fluorescendranalizs metodu, naudojamiton XL3T
900 XRF Analyseportatyvin analizatonj. Metaly korozinis paZeidimas égmes kamerojejvertintas kokybiskai,
stebint pasikeitimus vizualiai ir juos fiksuojantkmofotografijose.

Gauti tyrimy duomenys rodo, kad cheminio valymo procese lakdakmta bronzos cheménsudttis, ypa Sn bei
Pb kiekis, bei sumapa ar istirpsta Sb, Ni priemaiSos, kurios, kaipg, yra vienas i§ pagrindipifaktoriy vario dirbiniy
chronologinei klasifikacijai. Metgl pavirSiaus nelygumai atsiranda tik naudojaigStiy misSinius, o metalo pavirSiaus
tekstira kinta poliruojant dirbinius chromuota oda. Tétip metaly korozinis atsparumas iSlieka geriausias po valymo
ultragarsu.

Apibendrinus gautus rezultatus dirkjnis vario lydiniy valymui pasgilyti keli metodai: valymas ultragarsu
pavirSinio aktyvumo medziagirpaluose ir cheminis valymas NCOs), tirpale.
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A series of E& doped BaZr,Si;O;, samples were synthesized by conventional high ¢eatpre solid state
reaction from oxides and carbonates. Two annealiegs were employed to achieve the target sanipiiess, starting
materials were annealed at 1400°C for 5 hours u@@eatmosphere in order to obtain the desired paadepartially
reduce EB to ELf*. The complete reduction of europium ions td'Buas obtained by annealing target samples under
5% H, / 95% N gas flow for 2 hours in the tube furnace. Samplese characterized by powder X-ray diffraction

(XRD) and photoluminescence (PL) techniques.

The XRD measurements showed that annealing startatgrials at 1400°C resulted in phase pure tagmiples
(see Fig. 1). B&r,Si;O;, crystallizes in a cubic structure with P213 (19Bace group. The structure is formed from
the framework of SiQtetrahedras and Zg®@ctahedras sharing vertexes.

Photoluminescence measurements revealed that emisgiectrum of Eii ions in BaZr,Si;O;, host lattice
extends from 400 up to 750 nm peaking at 495 noeflgkeen spectral region) (see Fig. 2).
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Fig 1. The XRD pattern of BZr,Si;0,2%Ef" powde
annealed at 1400°C for 5 hours under CO atmosphere.
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Ba,Zr,Si;0;, powders doped with 2 mol-% of Eu
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Reflection spectra showed broad absorption band f&60 to 400 nm and high transmittance at longer
wavelengths making target samples interestinggpfieation in near-UV LEDs.

Optical properties of the phosphor powders werelisth as a function of El concentration. Furthermore,
quantum efficiencies (QE), lumen equivalents (LEY a&CIE 1931 color points were also calculated anldl e

discussed.
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The sorption is an attractive process for the tneat of industrial wastewater, recovering proceasewfor
reuse and preventing the contamination of envirarirbg various pollutants such as metal (1) ionsvadl as organic
compounds [1].

Removal of commercial anionic chromium complex @dyanasyn NavyM-DNL, Clariant) from agueous soluton
using polymeric adsorbent Macronet MN 200 (Puroliteernational Ltd.) was studied in batch systemsing this
method, important physicochemical factor’s, suchditire or functional groups of sorbent, electridadrge of surface
net and sorption conditions, as well as solutionvalie and the influence of co present substanees evaluated. The
behaviour of MN 200 — chromium complex dye systeas wompared with the behaviour of system of aat/aarbon
Norit RB 0.8 CC (AC Amersfoort, Netherlands) — amiam complex dye. Removal of dye using MN 200 wasntl
relatively higher than that using AC. The residoalour of dye solution treated with MN 200 stronglgpends on
solution’s pH with the lower values at acidic pHyem positively charged surface net is favorabletieradsorption of
the dye anion. In identical conditions (gH2 and temperature 293 K) MN 200 removed chromiommex dye more
effective than activated carbon: the maximum adsmmpvalues, as described using Langmuir isothenmaslel on
Macronet MN 200 and activated carbon were 3i8®I/g and 2.4qumol/g, respectively.

The correlation of experimental data with Freurfdiisotherm model was high, wifkf > 0.9913. Accordingly to
this model equation calculated at thevalue was less than unity (0.51), which reflea tavourable sorption of the
chromium complex dye over used in this study thi&reoncentration range (4 - @Mol/l). Approximate indicator of
the adsorption capacity constda{Freundlich constant) was equal to QuE®I/g(l/umol)*™.
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Figure 1. Residual concentrations of Cr (mg/l) and d®BG0y/1) in the solutions treated using Macronet MN ZDdhditions
adsorbent mass 0.5 g; volume of solution 25 mltaxirtime 24 h; temperature 20 °C.

Maximum removal of chromium ions (permitted concatibn below 0.4 mg/l [2, 3]) was obtained when the
initial concentration of chromium complex dye raddeom 20 to 50umol/l, while maximum removal of organics
(permitted values of chemical oxygen demand CODwWel25 mgQ/ [2, 3]) - when the initial concentration wasdes
than 100umol/l (Fig. 1). Macronet MN 200 could be employesi aternative to commercial activated carbon in the
removal of metal complex anionic dye from wastewatecovering process water for reuse and prevenmntirgg
contamination of environment. The results obtaiméti model solutions have to be verified with origl wastewaters
before a final evaluation of economical and ecalafviability.
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DYE SORPTION ONTO ANION EXCHANGE RESINS
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Metal complex dyes are acid dyes bonded to tramsitietal mainly Cr or Co and Cu atom in the moddior
1:1 or 1:2, one or two chromophores coordinate@rne central metal atom [1]. These dyes in wateutsols are
negatively charged. Environmental concerns arisenfthe carcinogenic properties of these metalsfeord amines
formed by reductive cleavage of azo groups of amgafil, 2]. Therefore, complete removal of this aleitrant
compounds from wastewater by adsorption techniqaeemt from release in the environment, at the stme reuse
water in the industrial process.

Removal of chromium complex dye (Lanasyn Navy M-DNtom aqueous solutions by a gel, weakly basic,
acrylic matrix anion exchanger Purolite A845 andcroporous, type |, strongly basic, polystyrene mmaamnion
exchanger Purolite A 500P was investigated in athakperiments with respect to dye concentrationtact time, pH
and temperature. The extent of dye removal dependdye concentration, solution pH and temperatlitee anion
exchangers exhibit a higher sorption potential lat>p2. At identical conditions (pH 2 ~ 4 and temperatd93 K)
Purolite A 845 removed chromium complex dye effedi than Purolite A 500P: the maximum adsorptiatues as
described using Langmuir isotherms model on PerdliB45 & = 0.963) and Purolite A 500/R{= 0.932) were 12.24
mg/g and 9.11 mg/g, respectively.

The dye molecule mobility increase with the temperarise causes as the pseudo-second-order naséantsks,
as welladsorption capacity. and equilibrium constants for dye sorption as on Purolite A845 as well ondfite A
500P. The positive values of activation energi@safoon exchangers Purolite A 845 and Purolite A5(9040,56 and
7789,56 kJ/g, respectively) indicate dye adsorppoocess being combination of chemical and diffagiwocesses.
Equilibrium constants increased with temperaturebfath resins suggested miscellaneous interactiehseen dye and
anion exchanger: ion exchange and physisorptioa.arhount of sorbed dye is the summation of sorptioall sites.

The rate of dye sorption on anion exchanger dependthe anion exchanger structure: gel, acryliacstire of
weakly basic anion exchanger Purolite A 845 is nsiable for sorption of large dye molecules thaacroporous,
styrene - divinylbenzene structure of strongly bAseolite A500P (Fig. 1). The adsorption of chromiagomplex dye
on both anion exchangers follows pseudo-second-oate kinetic model with correlation coefficier{&) for Purolite
A 845 in the range of 0.993 — 0.998 and for PueoAt500P in the range of 0.983 — 0.988 confirmirgpad agreement
with experimental data.

N

0 min 10 min 0 min

Purolite A845 Purolite A500

Fig. 1. Optical microscopy images of bead crossi@ecomparing the sorption of chromium complex 884 mg/l, 26C): Purolite
A 845 and Purolite A500P over 60 min time period.

Accordingly superior sorption equilibrium and kileetharacteristics obtained in a batch experimeings dye
removal using basic anion exchanger Purolite A 845 examined in column experiment. The amount efdpe
loaded on the Purolite A 845 anion exchanger immol experiment was 1.8 mg/ml at tGg= 800 mg/l. Maximum
recovery of sorption capacity of anion exchangerualy0 % was obtained using 3.5 bed volume of alkal ethanol
mixture solution.

Purolite A 845 is suitable for the removal chromiomatal complex anionic dye (Lanasyn Navy M-DNL)toghe
permitted values of chemical oxygen demand androhnm as for discharge of textile wastewater in gage as well
for water reuse.
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SKAIDRINAN CIU SILICIO DIOKSIDO DANG U ANT KDP KRISTALO PAVIRSIAUS
SINTEZE ZOLI U-GELI Yy BUDU
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Pastaruoju metu ypatingagndesys skiriamas optipidang; technologig kiarimui bei jy dang; kokybes gerinimui.
Optirés dangos, t.y. nesugeridos dielektrires pkveles, kuriy storis yra sulyginamas, ar mazesnis nei Sviesngds
ilgis ir kuriy veikimas pagstas Sviesos interferencijos reiSkiniu, dabartmietu yra naudojamos beveik kiekviena
optiniame prietaise pradedant akiniais su slinantia danga, fotoaparatais, kompaktimisky grotuvais bei baigiar
aukstuy; technologiy produktais, tokiais kaip sétingos optigs sistemos fundamentiniams tyrimat
telekomunikacij sisteny gamybai ir lazerioms technologijom¢1-3].. Uzgarintos dikektrinés pkvelés yra svarb
lazeriny rezonatow ir lazeriny sisteny dalis, tod@l taikymy ir produkiy efektyvumas edie naujai kuriam
technologijj taip pat yra ribojamas optipdang; kokybe.

Vakuuminio garinimo metu naudojama ganacindja ir braigi aparaira, reikalinga tiksli kontrad garinimo metu
Kitas alternatyvus ir efektyvus dapg gavimo meto- tai dang formavimas i$ zoij-geliy tirpaly. Sio metodo
privalumai -galime lengvai kontroliuoti vykstaius procesus, Zema tempeéiral, pigi sirtez:s aparatra. Sis efektyvu:
ir ekonomiSkas metodas galiitb naudojamas termisSkai jautriems kristalams patemideliy matmem optiniams
elementams gaminti. Silicio dioksido z¢-geliy bidu gautos dangos pasiZymi optinparamety stabilumu i
minimdiais Sviesos sugerties nuostoli

Sio darbo tikslas hidrofobigiskaidrinartiy silicio dioksido dang sintez zoliy-geliy badu bei suformuat dang
ant stiklo ir kalio divandenilio fosfato (KDP) pasiaus savyhj tyrimas Koloidinio silicio dioksidozoliy-geliy sintezei
pradine medziaga buvo naudotas tetraetoksisil@OS), o koloidinj silicio dioksido (3 %) daleli pavirSiaus
modifikacijai naudotas heksametildisilozanas (HMDSJoliy-geliy metodu susintetinti  modifikuoti (HMDS
hidrofobiniai silicio dioksido zolj-geliy tirpalai buvo panaudoti dagdormavimui ant stiklo ir KDP kristalo pavirsi
Modifikacijos su HMDS reakcijos met—OH grugs pakeiiamosj —OSi(CH)s grupes, o dalék pavirSiusjgyja
hidrofobiniy savybi.
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1 pav KDP kristalo su danga pralaidumo spel 2 pav. Vandensadj vaizdas dangis a) i$ zolicSiO, — 17,

b) i zolio SiQ (3 %) su HMDS — 14}

Dangos suformuotos i%olio SiC, (3%) pavirius yra hidrofilinis (I}, o modifikuoto zolio tirpalo pavirgiu
hidrofobinis (148). Tokiu hidu ketiant sintezs parametrus keisti ir kontroliuoti suformyatang; pavirSiaus savybe
t.y. mazZinti vandens absorhgijPadengus hidrofobinio zolio cga stiklo ir KDP kristalo pavir§i buvo stebima, kai
keiciasi padengto kristalo pralaidumas, bei pavirSimusfologija. Padengti stiklo ir KDP kristalo pavyzdi buvo
stebimi apie 2,5 dmesius.

Zoliy—geliy metodu susintetintos ir iStirtos hidrofobirsilicio dioksido dangos pasizyniiios skaidrinatiy dang
savylemis. Suformuota hidrofobinskaidrinanti danga i$ modifikuoto su heksametilloisnu silicio dioksido zolic
dekane, kurios kontaktinis kampas 14&alaidumas 99,1%; o lazerio paZeidimmtgtis (LIDT)- 35 J/cni(
matavimai atlikti pagal 1ISO11252 standay. Lazerio impulg pasikartojimo daznis: 10 Hz truknfFWHM): 3,4 ns
bangos ilgis: 1064 nmHidrofobires silicio dioksido skaidrinatios dangos suformuotos ant optinio KDP krist:i
Nusttyta, kad dangpavirSiaus kokybir defektai priklauso nuo kristalo pavirSiaus paguno ir poliravimo kokybs.
Be to, skaidrinatiy dang; ant KDP kristalo pralaidumas po 79 d. suéjaapie 4,2% (nuo 96,9% iki 92,7%
Pralaidumo suma&jimga galima paaisiti atmosferinio vandens adsorbcija dangos defeletose
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ACETONO GAR U ADSORBCIJA SUDETINIAIS ALIUMOGELIO-AKTYVINT U
ANGLI U ADSORBENTAIS
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Pagamintiems adsorbentams [1] buvo nustatyta gedarlauoti acetono garus. Gautb@4-C,y dariniai termiskai
yra atsparesni uZ grynas aktyvintas anglis¢ltad Siy dariny regeneracijai nuo acetono gagalima ity naudoti
didesr nei 200°C temperaira (tokia temperaira jprasta naudoti aktyvigtangliy regeneracijai).

Maksimali adsorbent adsorbcijos geba buvo i$matuota panaudojus 68gs&# acetono gar koncentracij
prieSadsorbciniame oro-gamiSinyje (1 pav.).
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1 pav. Acetono garadsorbcijos kinetiés kreivs, esant 22C temperatrai, 748-763 mmHg atmosferoggiui ir 40-45 % oro
drégniui

Grekiausiai adsorbcih pusiausvyra nusistéjo adsorbento AD;—(WS-42) atveju (po ~80 min), dau buvo
adsorbuota tik 146,68 mg/g acetonowgakl,Os—(WS-42A), AbOs—(B-2) ir Al,Os—(OU) adsorbent pusiausvirosios
adsorbcijos gebos didgsnir svyruoja 201,47 — 215,68 mg/g intervale. Sitmeju adsorbcinpusiausvyra pasiekiama
per ~100 — 120 min.

IS acetono gar adsorbcijos kinetimi kreiviy duomemn apskadiuotas vidutinis adsorbcijos greitis (1 lerdel
Kinetinés kreiws suskirstyto$ 3 dalis (sritis): | — 0-20 min; 1l — 20-60 minj H 60-100 min.

1llentek. Vidutinis acetono garadsorbcijos greitis (mg/g- mih Al ,05-C, adsorbentams, esant &2 temperatrai, 748 — 763
mmHg atmosferos &jiui ir 40 — 45% oro digniui.

Adsorbentai AJOs-Cyy SU | sritis Il sritis Il sritis
aktyvintomis anglimis: (0 — 20 min) (20 — 60 min) (60 — 100 min)

WS-42A 6,16 1,33 0,26

B-2 6,23 1,40 0,22

ou 7,12 1,32 0,21

WS-42 4,95 0,87 0,11

Lyginant vandens [2] ir acetono gaadsorbcijos panaSiomiglggomis (kai p/p = 1) rezultatus, acetono gar
adsorbcija Zenkliai greitesnis procesas. l-osesrittidutinis adsorbcijos greitis skiriasi beveikk&tus. Acetono gar
adsorbcijos atveju pusiausvyra nusistovi per 8@®6 tin. Tuo tarpu vandens garai po 3 valpadsorbcijos vis dar

adsorbuojami.
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SYNTHESIZED AND RECONSTITUTED LDH CONTAINING DIFFER ENT CATIONS
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Layered double hydroxides (LDH) with general formlike for hydrotalcite (HT) is [M. M", (OH),]*" (A™
«mlnH>0, where M is metal with different valency usudllyand Iil, A is interlayer anion, mostly GO . The structure
is similar to that of brucite Mg(OHYhe calcined LDH can be used as catalysts withewsjo their basic properties,
high surface area and thermal stability. Regermraif hydrotalcite is successfully used for exi@tiof anions from
solutions [1-4]. The reverse reactions from mixedde to layered double hydroxide were describeditérature as
“memory effect” with topotactical character of ttegeneration reaction [5, 6]. Millange and Stanawir tried to prove
that the regeneration is a process of dissolutibmixed oxide and subsequent crystallization ofetay double
hydroxide [7, 8]. The dissolution crystallizatioreahanism of mixed oxide regeneration explains telformation of
LDH with new anions and implies a possibility ofactging of cation composition of LDH during regenina process.
Therefore, in the present work it was of interestietermine the possibility of regeneration of rdibxaxides derived
from layered double hydroxides containing differeations, like Mg with Co or Ni and Al. The initiahd reconstituted
LDH crystallite sizes were investigated to seeithgact of “memory effect”.

The classic hydrotalcite type material was prepdmgdoprecipitation under low supersaturation fresfution of
the appropriate metal nitrates with molar ratioMgf(I1):Al(111) equal to 3:1 and a solution of NaHGMaOH. LDH
containing cobalt or nickel were prepared understimae technology as previous sample only with ogphent of 15 %
of magnesium nitrate solution with 1M cobalt nigrasolution or 15% with 1M nickel nitrate solutioAfter
decomposition of all samples at 650 °C the regdioaravas performed in ¥ or 1M Mg(NQ,), solution at 20 °C for
6h.

Sharper reflections of the (003) and (006) plarideva 20 values (11-23°) and broad asymmetric reflectians a
higher @ values (34-66°) were observed in XRD patterns. &er difference in the intensities of the reftats from
one sample to another, indicating different degrekesrystallinity when the cationic composition ies. Thermal
treatments of hydrotalcite type samples lead to/degtion, followed by dehydroxylation and decompiosi of anions
localized in the interlayer, resulting in the fotina of mixed oxides. It was found that short andtfcoprecipitation
method forms LDH with rather disordered structuherefore the post-synthesis procedures, e.g.nedion followed
by rehydration, act like aging procedures improvihng overall crystallinity. In this work this effets observed only
with cobalt containing LDH after reconstitution water. In all other cases we get lower intensity@#3) peaks in
XRD patters and smaller calculated crystallite siZehe difference in LDH behavior during structteeonstitution can
be explained by low temperature and too short peio rescrystallization of mixed oxide phase.

The XRD patterns of samples treated in water ogrmaaium nitrate solution at room temperature show f
layered double hydroxide typical analysis resul@nly Mg/Ni/Al LDH show not full reconstitution andhixed oxide
phase can be found

All thermal treated at 650 °C LDH with transitionetals after reconstitution in nitrate solution shtomwer
crystallinity and have smaller crystallite sizesnpared to initial samples. This fact could be bseaof pronounced
change in the composition of the interlayer sintehie reconstructed form, the nitrate anions arseinsible higher
concentration compared to the one in initial LDHifoxyl and carbonate anions.

Analysis of the obtained data shows that althougtharmal treated samples “remember” LDH structarel
reconstitute, they also display some differencasa@e with nickel in the structure still keeps nib@xide phase after
the same treatment as for other samples. Treatmevdter or magnesium nitrate solution at low terapge does not
show formation of more crystalline material excfptone sample and this could be due to conditafmeconstitution
and changes of layered double hydroxide compositiauture investigation of temperature and timeuefice to
reconstitution is needed.
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CuyS SLUOKSNIU POLIAMIDO 6 PAVIRSIUJE SPEKTROSKOPINIAI IR
MORFOLOGINIAI TYRIMAI
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Kompozicires medZiagos, kurias sudaro chemiskai modifikuatiatitrikai, tarp y ir polimerai, turintys pavirSiuje
vario sulfidy sluoksni ir todél jgyjantys pastajy fizikines savybes: ger pralaiduma regimojoje, mai —
infraraudonojoje spektro srityje, ma¥egimosios Sviesos sugeit salygiSkai dide] atspind infraraudonojoje spektro
srityje yra labai svarbios bei sg&i tiriamos. Dazniausiai vario sulfidasia nestechiometrinis ir jo sétis
iSreiSkiama formule G&. Polimering pléveliy, modifikuoty elektrai laidZiais Ci& sluoksniais, damgfazine sucktis ir
morfologija nulemia §j dielektriky savybes ir galim panaudojim: polimerams metalizuoti reikalingos gerai
sukibusios magz elektriniy varay dangos; elektronikai ir optiniams prietaisamskslios ir stabilios varzos; adheziniams
sujungimams — Siurky pavirSy gerai su polimeru sukibusios dangos.

Darbo tikslas — istirti vario sulfidigisluoksni (Cu,S), sudaryg poliamido 6 (PA) pivelés pavirSiuje, morfologi
atomires jégos mikroskopijos metodu bei atlikti 3/PA dang analiz UV ir regimojo spektro molekulirs
absorbcigs spektrigs analizs metodu.

PA plveles pavirSius vario sulfig sluoksniu buvo modifikuojamas polimeroéginius 4 ir 5 h iSlaikant
0,15 mol/dm K,S:0s 0,1 mol/dni HCI koncentracijos tirpale 20C temperatroje, paskui veikiant juos Cu(l) druskos
tirpalu. CyS/PA sluoksnj suformavimo metodika aprasyta darbe [1].

CusS/PA sluoksnj pavirSiaus morfologijos tyrimai atlikti atomigs jegos mikroskopuNT-206 kontaktiniame
rézime, naudojant silicinzondy (jégos konstanta 3 N/m). PavirSiuje susiformayusiuoksniy nevienalytiSkumui
nusakyti naudojami lateralipijégy vaizdai, lateralix skiriamoji geba— 2 nm. UV-R (206-800 cm") absorbcijos
spektrai uzrasyti kompensaciniu metodu spektrofetonSpectroni€ Genesys”.

Atominiy jégy mikroskopu gautas GB/PA pavirSiaus vaizdas pateiktas 1 paveiksle. &ytst, kad vario sulfig
sluoksni;, suformuot PA matricoje, aukstis ir pavirSiaus morfologijaikiguso nuo PA iSlaikymo ¥SOq tirpale
trukmeés. Vertinant CyS/PA sluoksnj vaizdus ir profilinus pjvius nustatyta, kad G8 sluoksniai PA pavirSiuje
formuojasi netolygiai, salémis. Susiday CuS kristalitai yra nevienodo auki® ir skersmens. Digant iSlaikymo
K,S0¢ tirpale trukmei,jvairaus skersmens ir awkd CuS kristalitai jungiasij aglomeratus. G&/PA pavirSiaus
vidutinis kvadratinis SiurkStumo parametragkitita nuo 21,3 nm iki 24,9 nm, linijinis SiurkStonparametras Rinta
nuo 15,9 nm iki 17,1 nm. Atitinkamai kinta ir varsulfidy sluoksnio aukstis PA pavirSiuje: nuo 275 iki 31®.n
Nustatyta, kad ke&iant PA pEkveliy iSlaikymo KSsOs tirpale trukng, jy pavirSiuje galima suformuoti kintamo adks®
ir SiurkStumo vario sulfigd sluoksnius.
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1 pav. CyS/PA, 5 h iSlaikyto KS;Og tirpale, pavirSiaus 2 pav. CyS/PA, 5 h iSlaikyto KSOg tirpale, UV-R sugerties
3D topografijos vaizdas spektras

CusS/PA sluoksni sugerties spektras UV ir regimojo spektro sritggrodytas 2 paveiksle. 1S sugerties spektro
matyti, kad CyS/PA sluoksniams yra adingas pralaidumo minimumas, kai bangos ilgis lygt&-800 nm.
Draudziamosios juostos potencialas,y Erandamas nagrjant sugerties koeficientoo. priklausomyl nuo
elektromagnetiés spinduliuots energijos (h). Apskatiuotas sugerties koeficientas spektro srityje, artimoje
sugerties ribai, lygus 1,480°-1,5210° cm™. CuS yra netiesiogits juostos puslaidininkis [2]. Apskailotas
draudziamosios juostos potencialag $ityje, artimoje sugerties ribai, lygus 15253 eV.
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Mg-Cr LYDINI U FORMAVIMAS MAGNETRONIO DULKINIMO METODU, J U
KOROZINIS ATSPARUMAS IR PUSLAIDININKIN ES SAVYBES
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E. Juzelianas
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*E-mail: leinart@ktl.mii.lt

Mg lydiniai charakterizuojami mazu tankip~1,7 g/cnf), geru terminiu ir elektriniu laidumu, atsparumu
mechaniams deformacijoms. & gen fizikiniy mechanini savybiy Mg lydiniai yra perspektyvi kaip konstrukein
medZiaga aviacijos ir automohijlipramorse, elektronikoje. Problema, ribojantiySlydiniy taikymg - maZas
atsparumas korozijai. Magnetroninis dulkinimagj@anaudojamas plapmetaly ir nemetal sluoksniy formavimui ant
jvairiy substrad.

Darbo tikslas - magnetroninio dulkinimo metodu sofaoti Mg-Cr lydinius,jvertinti jy korozin atsparurg ir
pasyviy pavirSiniy sluoksni; puslaidininkines savybes.

Mg-Cr lydiniai buvo formuojami naudojaritengin UNIVEX 350 (Leybold Vacuum GmbH, Vokietija) su
trimis konfokaliniais magnetronais ST-20 (AJA Imtational). Lydiny elementig sudktis ir struktira buvo nustatomi
SEM “EVO-50XVP" (Carl Zeiss SMT AG, Vokietija) iriftaktometru “D8” (Bruker AXS, Vokietija). Lydinj anodire
tirpimas buvo tiriamas 0,1 M ((NjtBOs+NH,OH) tirpale, kurio pH=9,80,2, naudojant elektrocheminmatavimy
sistemy AUTOLAB302 (Eco Chemie B.V, Nyderlandai). Mg-Crdiyiy pavirSiny sluoksniy puslaidininkirts savylés
buvo jvertintos Mott-Schottky metodu (impedanso spektrivage“IM6” (Zahner, Vokietija)) ir fotoelektrochemiai
metodais. Pastaruoju atveju elekiypeéksponuojamp tirpale, pavirSius buvo suZadinamas monochromatB@ mw
galingumo 455 nm bangos ilgio Sviesa. Sviesos gatitas buvo kontroliuojamas prietaisu LM-2 (Vokig)jjatsakas —
potencialo pokytis — registruojamas potenciostataziy riboje puslaidininkis/elektrolitas erdvinio o (space
charge) talpos &priklausomyk nuo potencialo apraSoma Mott — Schottky lygtimi:

e Ga ey
€,6Np, A€ e

kur Np,a — donoty/ akceptony koncentracija puslaidininke s plok&iy zony potencialas, k — Bolcmano konstanta,
puslaidininkio dielektria konstantag, — vakuumo dielektrié skvarba, T — absoliuttntemperaira, e — elementarus
kravis (“+” e — elektrono atveju, “-“ e — skid atveju). Talp dydZiai G, buvo nustatomi modeliuojant eksperimentinius
impedanso spektrus ekvivaleriinis grandigmis.

Elektrocheminiais tyrimaigvertintas magnetroniniMg-Cr lydiniy korozinis atsparumas boratiniame tirpale.
Nustatyta koreliacija tarp dangos anodinio tirpigrei¢io ir jo sudties. Dictjant Cr koncentracijai lydiniuose atviros
grandires potencialas teigiaéja, o poliarizaciise kreivse rySkja (pradzioje, nezymiai) pasyvi zona. Esant Cr
koncentracijai lydinyje>~34 sv% “pasyvi” zona aiSkiai iSreikSta, o lydipiaktyvaus anodinio tirpimo pradzios
potencialas artimas Cr tirpimo potencialui.

Mott-Schottky metodu istirtos lydigi pavirSiny sluoksni puslaidininkires savyls. Nustatyta, kad lydigi
laidumo tipas poliarizuojant kéasi iSn- j p - tipa. Nustatytos akceptariir donoly koncentracijos puslaidininii
sluoksniuose. Vis lydiniy atvejais G2, E-priklausomybs turi “laZio task”, t.y. nedideliy anodini; poliarizacij srityje
Cs% E-tiegs turi teigiam polinki, biadinga n-tipo puslaidininkiams, didesni — neigiam, badinga p-tipo
puslaidininkiams. Manoma, kad tai lemia Cr pasyvpeveks strukfira: ji susideda iS iSorinio p-tipo Cr(OH)
sluoksnio ir vidinio n-tipo CrOOH sluoksnio (dupldayer). Pagal formgl (1) kravininky (akceptoni/donor)
koncentracijos

Fotoelektrocheminiai tyrimai parédkad suformuat magnetronini Mg-Cr lydiniy pavirSiniai sluoksniai yra
n-tipo puslaidininkiai. Galima paZwt, kad dicjant Cr koncentracijai lydinyje fotoatsakai maZziagreiksti.
Magnetroninio Mg-3Al lydinio atveju, duominuojantsdumas yrag-tipo.

Padéka. Autoriai d:koja dr. A. Selskiui ir (HP) dr. R. Judhkui atlikusiems magnetronipilydiniy sudties ir
strukfiros tyrimus.
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INVERSINIS VOLTAMPEROMETRINIS MANGANO NUSTATYMAS GE RIAMAJAME
VANDENYJE

E. Panagikaité, S. Armalis
Vilniaus universiteto Analizis ir aplinkos chemijos katedra
Naugarduko 24, LT-03225 Vilnius; e-pastas: saulitmalis@chf.vu.lt

PoZeminiuose vandenyse manganas, kaip ir gelesspaplits elementas, nes nemazi jo kiekiai yra uolienose,
kuriy daléjimas nulemia poZzeminivandem chemirg sudtj. Manganas priklausoitiniesiems elementams — ginams
ir Zmogui paros norma yra 3-8 mg. Lietuvodag poZeminis vanduo yra gana manganingas — daugiad0%
eksploatacinj iStekliy jo koncentracija virSija 100 pug/l [1]. Tai¢ra pavojinga sveikatai, d@u tokios mangano
koncentracijos jau tuiitaky organoleptiniams vandens rodikliams — skoniui\apakvapui. Be to, netifis mangano
junginiai nugda santechniniuogeenginiuose ir vandentiekio vamzdziuose. Pagaluvies geriamojo vandens higienos
normy geros kokybs vandeniui yra priimta 50 pg/l riba, tddlaug kur manganiS geriamojo vandens reikia Salinti, o
jo koncentraciy kontroliuoti. Dazniausiai manganui nustatyti nagjatiaas standartinis spektrofotometrinis metodas [2],
ta¢iau analiz Siuo metodu ilgai trunka, o reali nustatymo rilba gana auksta.

Sio darbo tikslas buvo istirti mangano nustatymadeatires bangos anodés inversires voltamperometrijos
metodu galimybes ir palyginti énetod, su standartiniu spektrofotometriniu metodu.

Tyrimams buvo naudotas poliarografd®’-1 kvadratiis bangos voltamperometrijos reZimbsg = 90 mV,
f =25 Hz,v = 100 mV/s). Voltamperogramos buvo registruojamgi&ordinaiu saviragiu H 307. Darbinis elektrodas
— stikliSkosios anglies elektrodas F 3500 (Radiemetkurio pavirSius prieS kiekvignmatavimy serig buvo
nupolirucjamas iki veidrodinio blizgesio ir elektttemiSkai padengiamas gyvsidabricivele. Pévelés dengimo
salygos: 50 mg/l H§', E = —1,1 V,t = 5 min. Lyginamasis elektrodas — Ag/AgCl (sotuglK pagalbiniu elektrodu
naudota platinos viela.

TipiSkos inversids voltamperogramos su analiamis mangano
smaikmis pavaizduotos 1 pav. Kaip matyti iS krgivimangano tirpimo
15 uA anodires smaiés yra taisyklingos,oyj maksimumo potencialas apie —1,4 V.

Tiriant kaupimo potencialo ir trukés jtaka mangano analiziniams signalams
nustatyta, kad optimalus kaupimo potencialas ikrr yra atitinkamai
-1,85 Vir 10-30 s.

Tyrinéjant tergs jtaka mangano analiziniams signalams geriamojo
vandens pH buvo k&amas j rigStinant arba pridedanvairiy buferiniy
tirpaly. Pasirod, kad geriausi rezultatai gaunami traliame vandentiekio
vandenyje be joki rigStinagiy ar laidum didinartiy pried;, kai pH:7,5.

3 Nustatyta, kad vienintelis vandentiekio vandens upgimas mangano
2 nustatymui yra jo iSlaikymas apie 4 valandas uzuarande kambario
temperairoje. Po tokio laiko registruojamos stabilios itkpakamo auk3o
1 analizires mangano smadi.
10 ! 1'4 ! 18 IS trukdaiy faktoriy svarhis pasirod paplitusip gamtoje Zers
’ -E,V ’ Sarminiy metal; — kalcio ir magnio — jonai.yljtaka buvo tiriama naudojant
' modelirg hidrokarbonatig terpg — 3,6 mmol/l NaHCQ tirpaly. Taiau
1 pav. Inversires voltamperogramos vandentiekio vandenyje esams kalcio ir magnio koncentracijos neturi
vandentiekio vandenyje. 1 — be Kin esmires jtakos analizini mangano signal dydziui, tik kiek blogina y

prieztil;, 2,3 — atitinkamai 50 ir 100 pg/l pasikartojamun

Mn™. Slygos:B = -1,85 V= 30s. Tiriant analiziniy signal; pasikartojamumn nustatyta, kad modeliniame
tirpale su 3 pg/l Mf' priedu signal santykinis standartinis nuokrypis yra

0,064, o vandentiekio vandenyje, tuiame 10-20 pg/l Mfi, jis svyruoja intervale 0,015-0,019. Mangano aptik

riba jvertinta kaip 1 pug/l (esant 40 s kaupimo trukmbilistatant mangangeriamojo vandens ¢giniuose tikslinga

naudoti standartigipriedy metod.

Mangano koncentracija geriamajame vandenyje iS Mdimprko vandenviés, paimtame Chemijos fakulteto
laboratorijoje, svyruoja apie 20 pg/l. Inversinisitamperometrinis mangano nustatymo metodas bulymiptas su
standartiniu spektrofotometriniu metodu. Nustatjtad abu metodai yra ekvivalentiski — skirtumaiptanalizs
rezultat; ir jy sklaidos @ra statistiSkai reikSmingi. DidZiausias inversinioltamperometrinio metodo privalumas
trumpa analigs trukne (iki 10 min) ir labai menkas cheminreageni suvartojimas.
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PARABENU DUJU CHROMATOGRAFINIS NUSTATYMAS PANAUDOJUS
MIKROEKSTRAKCIJ A TIRPIKLIO LASU

A. Prichodko, V. Sakaiite, V. Vickackaité
Vilniaus universitetas, Analizég ir aplinkos chemijos katedraNaugarduko 24, LTZBYilnius
E-mail:vida.vickackaite @chf.vu.lt

Parabenai yra p-hidroksibenzéénrigsties esteriai. Jie yra efekfisrkonservantai naudojami kosmetikos, wgist
maisto pramogje [1-4]. liga laikag buvo manyta, kad parabenara toksiski. Taiau pastasjy mety tyrimai parod, kad
jie pasizymi estrogeniniu aktyvumu [5], gali sukédtities \&Zj ir vyry reprodukcijos sutrikimus [6]. Dar daugiau,
neseniai buvo nustatyta, kad vis gahtis sergaiy melanoma jawp Zmoniy skatius susigs su augadiu kano
prieziaros priemoni ir apsaugos nuo saslkremy, kuriuose yra parabgnnaudojimu [7]. Taip pat buvo nustatyta, kad
dideks propilparabeno ir butilparabeno koncentracij@sgenotoksiskos [8].

D¢l galimo poveikio sveikatai paraberkiekj aplinkoje ir kosmetikos produktuosétima kontroliuoti. Paraben
koncentracijos daznai yra per maZzos, @gimiai perdaug sudingi, kad juos laty galima analizuoti nesukoncentravus
ir neizoliavus nuo trukdains matricos. Mginio paruoSimas daznai tampa ilgiausia iré&ingdjiausia analigs stadija,
uZimartia iki dviejy tre¢daliy bendros analis truknes ir gjlygojarcia apie trédalj analizs paklaidos. Tod viena is
pagrindiniy pastagjy mety analiziress chemijos vystymosi kryjy — nauj;, efektyvip meéginio paruoSimo analizei
metod; paieska, tyrimas ir taikymas.

Populiariausias iSskyrimo ir koncentravimo metoyles ekstrakcija skysais. Taiau Sis metodas reikalauja daug
laiko bei darbo ghaud;, sunaudojama daug brangr toksiSky organiny tirpikliy. Norint paSalinti Siuos ikumus,
metodas miniafirizuotas. Vienas i miniatiizuotos sky&iy-skystiy ekstrakcijos variamt yra mikroekstrakcija
tirpiklio laSu [9]. PapraSausiame mikroekstrakcijos tirpiklio laSu variantkstrahento laSas iSspaudziamas
ekstrahuojangj tirpalg iS mikroSvirksto. LaSas lieka pak#bant mikroSvirkSto adatos galiuko, atliekama eltstija, po
to laSagtraukiamas atgalSvirksy ir analizuojamas [10]. Ypapatogu analig atlikti dujy chromatografijos metodu.

Siame darbe buvo tirta paramemikroekstrakcija tirpiklio ladu i§ vandeniptirpaly. Ekstrahentais buvo iSbandyti
anglies tetrachloridas, amilo acetatas, oktanotiktanas bei toluenas. Pasiépdkad geriausiomis paraben
ekstrakcigmis savylBmis pasizymi amilo acetatas. Optimizuotos ekstjakcmlygos: amilo acetatoitis 1 plL,
ekstrakcijos trukma 20 min., NaCl kiekis 0,2 g/mL. Nustatytos metodoal&zines charakteristikos: rezultat
pasikartojamumas yra 11,2 — 12,1 %, kalibresikreivs tiesires iki 10 pug mr* analiiy koncentracijos, aptikimo
ribos yra 0,06 - 0,15 ugL Metodas pritaikytas parabenustatymui vandenyje.
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AMONIO JON U SALINIMAS IS FIKSAZ U TIRPAL U ATLIEK U, NAUDOJANT
KATIJONITINES DERVAS

R. Ragauskas, A. Dikius, A. Stortius
Chemijos Institutas, Akademijos 7, LT 08412, V#niu
E-mail: adikcius@chi.lt

Valant galvanines nuotekas, tufims yp& kenksming S$eSiavaletio chromo CY* jony, atliekamas i
redukavimas iki maZiau kenksmipgrivalertio chromo CF¥* jony, kurie gali hiti lengvai nusodinami hidroksid
pavidalu. Redukavimui naudojarvairas reduktoriai, tame tarpe ir tiosulfatai, kufenaj fiksaz; sucktj, tockl kilo
mintis panaudoti fiksag tirpaly atliekas (FTA). T&au tiosulfatai esantys FTA, daZniausiai yra amoftomoje.
Amonio jonai trukdo nusodinti sunkiy metal; priemaiSas hidroksid pavidalu, todl juos hitina paSalinti, tiksliau
pakeisti pvz., N& katijonais. Amonio jonai gali iiti nusodinami (pa3alinami) amonio-magnio fogfé®rmoje [1],
oksidinami elektrolizs bidu [2], ta&iau daZniausiai yra absorbuojamijomainy proceg pagalba. Tam naudojami tiek
gamtiniai, tiek sintetiniai ceolitai [3], bei orgarai katijonitai [4].

Siame darbe buvo tirtos amonio jpBalinimo (pakeitimo) i$ fiksagtirpaly galimykes. Pradiniame darbo etape
buvo atlikti tyrimai parenkant katijonitines deryamkamas absorbuoti amonio jonus iS koncentruanonio jom
atzvilgiu (1-2 g-ekv/l) FTA. Buvo iSbandyjivairis Purolit€ katijonitai. Tolimesniems tyrimams buvo pasirinkii
Purolité® katijonitai - stipriai figstinis C-100PPC ir silpnaiigstinis C-104PPC. Amonio jankoncentracija buvo
nustatoma Kjeldalio metodu. Buvo tiriamas ,,KonMaolta" firmos fiksazas Konica KF-SR, kunaudoja daugelio
Lietuvos ligonini; radiologires laboratorijos.

Tyrimais nustatyta, kad katijonit (ypa& stipriai mgstinio C100PPC atveju)aeeikoje su fiksazo tirpalo
komponente — amonio tiosulfatu, susidaro sierosauas, kurios trukdo sorbcijos procesui. Ebéie katijonitai buvo
modifikuojami apdorojant NaCl tirpalu - i3 "Hormos vetiami j Na* forma. Modifikuoty katijonity atveju, sieros
nuosdy susidarydavo Zymiai maziau. Pateikiami kai ku@d@tjtyrimy duomenys:

1) Sorbcijos tyrimas stacionariosgygjose. Katijonitai buvo uzpilami FTA (1,87 g-ek@dmonio jom atzvilgiu),
tariniu santykiu katijonitas/fiksazas (K/F) 1/1 itagkomi. Katijonitas C100PPC, palyginus su C104P&@onio jonus
sorbavo geriau (atitinkamai) — po 1 val fiksaZzeoli®,43 g-ekv (0,7), absorbavo 77% (63%), o sofgeaba (lit.
duomenimis amonio jansorbcire geba ~2 g-ekv.) iSnaudojama 72% (59%). ISlaikiaig,katijonito C100PPC atveju
tirpale liko tik 0,25 g-ekv amonio jant.y. absorbavo 87%, o sorbéigeba iSnaudota 81%.

2) Sorbcijos tyrimas absorbeie koloreléje. Buvo tiriamas katijonitas C100PPC, (kadangip&od geresnes
savybes, toliau tirtas tik Sis katijonitas). FTAptlas buvo praleidZziamas tam tikru dg#ao greiiu per absorbcig
kolorele. Tikétasi, kad sorbaij atliekant dinaminiu @du, bus gauti geresni sorbcijos rezultatakidia, gauti rezultatai
yra analogiSki gautiems esant stacionarioms bandyiyigoms.

3) Katijonito regeneracija. Ji buvo atliekama ngadbjvairios koncentracijos HCI. Nustatyta, kad regecgsa
pakankamai efektyviai vyksta tik naudojant ganademruotus HCI tirpalus. Pvz., panaudojus 9% Hati ir
iSlaikius 1 val., paSalinama iS katijonito (regargama) 90% susikaupwsamonio jom.
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PERFORMANCE OF PHOSPHATED REINFORCING STEEL IN CONC RETE
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Steel bars embedded in concrete are protecteddoorosion by a thin oxide layer formed on theirfaces because of
highly alkaline environment of the surrounding nee@®H ~ 13). However, the breakdown of the passive filnd an
hence, the corrosion can be stimulated either dwarbonation, which reduces the pH of the poretediyte to a non-
protective level, or by the presence of significaunantities of chloride ions at reinforcement lewetoncrete [1, 2]. A
variety of protective methods have been used taamgthe corrosion resistance of reinforcing b&mwse of them is
phosphating, which is the most widely used for instaface pre-treatment and finishing of ferrousl @on-ferrous
metals. The phosphate coating is an insulatingoymfilm. These pores induce the electrochemicedos®mn of the
steel substrate in an aqueous solution. The proteetbility of the phosphate coating principallypgads on its
mechanical barrier [3].

The aim of the present work was to investigate uralecelerated conditions the corrosion performaote
phosphated reinforcing rebars in the concrete, wisiaised for bridge construction.

The protective properties of three crystalline (F11 and F44) and one amorphous (FA50) phospHats fin the
reinforcing steel bar surface were examined in tifferent media: an alkaline chloride solution areinforced
concrete specimens. The working electrode was ar igdgment consisting of the carbon steel (masC%).2-0.29,
Mn 1.2-1.6, Si 0.6-0.9, 0.3, Ni<0.3, S<0.045, P<0.040, Cu<0.3. The eletkeaucal parameters (corrosion potential
Ecom COrrosion currentk,,, polarization resistandg,) of investigated samples were determined in aratetd Ca(OH)

+ 1 M NacCl solution from Tafel line extrapolationdafrom EIS studies. Accelerated corrosion testewarried out in

a neutral salt spray and GGhambers, as well as by immersion in a 5% NaCltesluXRD was employed for the
phosphate phase composition analysis and AFM fdase morphology studies. All experiments were qeried at

ambient temperature (20£2).

Tests in alkaline solution Inasmuch as Clons promote steel corrosion, the protective pridge of phosphate
films were investigated in a saturated Ca(©$0lution containing 1 M NaCl by monitoring tEg,,, of steel electrode.
All the phosphated steel electrodes after 3 h pbeure to the test solutions possessed 50 to 10enore positiveE.y,
as compared with those of the non-covered examples.uncovered steel electrode exhibited two- mretfold higher
lcorr Values as compared to those of the phosphatedliean#dl the determinedR, values for steel electrodes with
phosphate coatings were higher with respect tesémeple without the coating. THR values obtained for amorphous
coating FA50 were only twice, while the other cafihie coatings possessed from four to eight foghérR, values in
comparison to the non-phosphated samples. Theatigstphosphate coatings were less porous [4binparison with
the amorphous FA50 coating. The lowest values odgity F< 2 % were determined for the crystalline F11 aanti

The data obtained indicate that all the investiggibosphate films protect steel from corrosion rinadkaline
media even in the presence of 0.1 to 1 Mi@is in electrolyte. Hereafter, these coatings wested in concrete
structures, which are usually used for bridge aotibn.

Tests in concrete Steel corrosion in the NaCl solution and understhié spray conditions is induced by ©hs.
Meanwhile, in the C@chamber the corrosion is affected by the redudtiggH of the environment because of concrete
carbonisation. In addition 6., mapping, EIS measurements were carried out witlcrete cylinders immersed into a
5% NaCl solution with the aim to determine the piaktion resistancdR,, which is in inverse proportion to the
corrosion current density. The data obtained sugbas the corrosion inhibition effect of phosphéibes on the rebar
surface was pronounced only up to half a year oipéa exposure, as th values of phosphated samples determined
were significantly higher with respect to thoseuntoated steel. After 1.5 years of exposure ordyrdivar with the F11
film exhibited higherR, values (0.84 cnf), while all the rest systems possesBgdlose to 0.2 — 0.4 K2 cnt. After
4.5 years of exposure all the investigated sysfemssesseR, close to 0.025 — 0.09 Ncnf.

All the phosphated rebars in concrete specimenibiath very similar corrosion behaviour under tleautnal salt
spray chamber conditions and the protection oflstath the phosphate films was not effective enaugthe
carbonisation of the same concrete specimens uhde€Q chamber conditions was not sufficient to initisteel
corrosion damages up to 4.5 years of exposure.

Summarizing the obtained results, it can be stiiad the thickness of the phosphate coating isofigtrimary
importance in determining the protective propertieseinforcing steel, while it is obvious, thasgeporous phosphate
coatings yield a higher protection level of reiriog steel corrosion in concrete.
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DISPERSIVE LIQUID-LIQUID MICROEXTRACTION OF Cr(Vl) FOLLOWED BY
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In solutions chromium may exist in Cr(lll) and CijVoxidation states. Both valence states can etiter
environment due to discharge from steel, electtogatanning industries, etc. The chemical praperof the two
species are very different. Cr(lll) plays a sigrafiit role in human body and is considered as aantiakelement in
mammals for the maintenance of glucose, lipid anotgin metabolism. The hexavalent chromium is toaia
potentially carcinogenic agent. For this reasors itecessary to use a sensitive method for trexrdatation of Cr(lll)
and Cr(VI) in the real samples.

The aim of this work is to develop a new disperdigaid-liquid microextraction (DLLME) method foretective
and rapid determination of Cr(VI) in waters by altperformance liquid chromatography (UPLC) basedtlmn

formation of a complex with ammonium

0.607 e pyrrolidinedithiocarbamate (APDC).

UPLC separations were performed on the Waters Agqui
UPLC system (Waters) equipped with an Acquity UPLC
apoc photodiode array detector. An Asquity UPLC BEH Gi8umn
(100 mmx2.1 mm i.d., 1.¥m), maintained at 30 °C was used for
the analysis. Separations were performed under rasoc

0.507

0.407

% conditions at a flow rate of 0.5 mL/min using mebiphase

£ 0.307 composed of acetonitrile-water (70:30, v/v). Absorte data

2 were collected at 256 nm. Fig. 1 shows the UPLGassjon of
< 020 Cr(VI)-APDC chelate under optimized conditions.

In preliminary DLLME experiments carbon tetrachttgiand

0104 MeOH were selected as extraction and dispersiowents,

respectively. The following variables were optindzéor the
L A DLLME of the Cr(VI)-APDC complex: sample pH, APDC
. . . concentration, extraction solvent volume and samm&me.
000 050 1-00 150 200 Matrix effects caused by common transition metakrewalso
investigated.

0.007

Fig. 1. UPLC chromatogram of Cr(\-APDC chelate

One of the critical variables for the formation@f(VI)-APDC complex and its extraction is aciditfthe sample
solution. For studying the effect of pH on extrantefficiency, Cr(VI) solutions at different pH the range 2—7 were
made. A steady peak areas were observed for a féirange 2—4 but a sharp decrease occurs fortaghtdr than 4.
A pH of 3.0 was chosen as optimum. The concentraifoAPDC was studied in the range 0.01-1.0% whe Peak
area of the Cr(VI)-APDC complex increased with &asing APDC concentration up to about 0.05%. Fiamvalue,
no further improvements in absorbance were achieved

Transition metals may influence the Cr(VI) extrdlity since APDC forms complexes with most of thefihe
effect of Cd(ll), Co(ll), Cr(lll), Cu(ll), Fe(lll),Mn(ll), Ni(ll), Pb(ll), and Zn(ll) were studied. e obtained results
showed, that only high>@.5 mg/L) concentrations of Fe(lll) caused siguifit depressive effect due to a competitive
reaction with APDC. The influence of Fe(lll) ionsagvcompletely eliminated by addition of the 1 mmaf EDTA to
the samples prior to extraction. Optimized DLLMEsnzerformed as follows. A 10 mL sample solution wksed in a
15-mL glass tube with conical bottom and 1 mL ahal/L phosphate buffer (pH 3.0) containing 0.01 tadDTA
and 0.5 mL of 0.1% w/v APDC were added. Then meath&h mL) as dispersive solvent, containing g0 carbon
tetrachloride as extraction solvent, was injectgidly into the sample solution by using a 2-mLisye. The cloudy
solution produced was centrifuged for 5 min at 588®. The sedimented phase was completely traesfeéor another
test tube with microsyringe and after evaporatibithe solvent, the residue was dissolved inpkOacetonitrile and
injected into the UPLC system. Under the optimumditions, the enrichment factor 100 was obtainednfionly 10
mL of water sample. The calibration graph was lineathe concentration range 1-50@/1 of Cr(VI). The detection
limit (three times the baseline noise) was Qugd. These data support the suitability of the gl method for its
application to real water samples. To evaluateatt®uracy of the method, a recovery study was choig with two
water samples. The concentrations found were giyaragood agreement with the added concentrafiomish
recoveries between 88 and 109%. These results sutus interferences by the other matrix companeme not
significant.

Acknowledgements.This work has been supported by the LithuanianeS&tience and Studies Foundation
(Project No. T-76/09).
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CAPILLARY ELECTROPHORETIC DETERMINATION OF MELAMINE

I. Razmisleviiené, A. Padarauskas
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E-mail: audrius.padarauskas@chf.vu.lt

Melamine (1,3,5-triazine-2,4,6-triamine, MEL) is rétrogen-containing compound used in the productidn
plastics, flame retardants and melamine-formaldehysins for surface coatings, laminates and agd®diut is not
approved as an ingredient in food. In 2008, sevaaipanies in China were implicated in a scandaidlining milk and
infant formula which had been adulterated with méfee, leading to kidney stones and other renalifajlespecially
among young children. Nearly 300 000 people hadimecill, with more than 12 800 hospitalizations dodr infant
deaths. Determination of melamine in food and paldrly in dairy products for children, is theredoof large
importance to ensure food safety.

The aim of this work was to develop a rapid and psmcapillary electrophoretic (CE) method for the
determination of melamine in milk powder.

Separations were performed on a P/ACE 2100 appar@ackman Instruments Inc., Fullerton, CA, USA)
equipped with a UV detector with wavelength filt¢200, 214, 230 and 254 nm). Fused silica capil{@glymicro
Technology, Phoenix, AZ, USA) of 75 um |.D. and & total length (50 cm to the detector) was usednf@es were
introduced in the hydrodynamic mode by overpres§8ré310° Pa). System Gold software (Beckman Instruments
Inc.) was used for data acquisition. Direct UV d&tn was employed at 214 nm. All experiments wayreducted at
25°C using a liquid thermostated capillary cartridge.

To examine the influence of different electrolyte-ions on the separation performance, ethylenediami
triethanolamine and tris(hydroxymethyl)aminomethéfes) cations were compared. All experiments weeeformed
in electrolyte containing 50 mmol/l of A0, neutralized with appropriate base to pH 3.0. Tighést peak efficiency
and the shortest migration time for MEL using Teesion were obtained. Based on these results, phisphate was
chosen as carrier electrolyte. However, due to g@ww electroosmotic flow (EOF) in the acidic eletyte the total
run time (about 7.5 min) was too high for fast geel. Using capillary coated with poly(diallyldingfammonium
chloride)/poly(sodium-4-styrenesulfonate) bilayke tseparation time
was reduced by a factor of about 2.4, while peéikiefcy remained
quite satisfactory (Fig. 1).

0.050

Fig. 1. Electropherogram of a standard melamine solutidh r(y/l) using
7] capillary coated with poly(diallyldimethylammoniumdly(styrenesulfonate)
bilayer. Electrolyte, 50 mmol/l of ##0O, neutralized with Tris to pH 2.5.
- Voltage, 30 kV. Direct UV detection at 214 nm.

Absorbance

The linearity of the method was tested by prepaarglibration
curve for each analyte with six points. The testedcentration range

§—-f"""—m-- L . .
s was from 0.2 to 10 mg/l and each concentrationl lexes injected (12
: T T T H s) three times. The assay showed linearity witlelative standard
Time, min deviation (RSD)X4.1% for the relative responses (peak area divided

by concentration) obtained in the tested conceotratange and
correlation coefficient>0.9997. The intercept was significantly different from zero. The detectibmit (three times
the baseline noise) was 0.06 mg/l. These data suphpo suitability of the proposed method for ifplcation to real
samples.

Method precision was determined by measuring repday and intermediate precision (between-daycisien).
Relatively little dispersion was observed for migra times because both repeatability and interateddrecision were
less than 1.8%. For peak areas, repeatability wézei range 2.3-4.8%, whereas intermediate precisioged from 3.9
to 6.3%, depending on the concentrations.

To evaluate the proposed CE system for the reaplesmit was applied to the determination of MELnmilk
powder samples. Among the 10 samples obtained looal supermarkets tested, none were found poditiv®EL.
To evaluate the accuracy of the method, a recosteryy was carried out with two samples. The comaéinhs found
were generally in good agreement with the addedemnations, with recoveries between 93.5 and 10d¥ése results
suggest that interferences by the other matrix @smapts are not significant and the CE conditiores saritable to
obtain adequate method accuracy.

In comparison with commonly used chromatographithméques the CE method has a minimal set-up tioveet
sample matrix dependence, reduced costs and tlsimmtion of reagent and gives better separatidgoigities in a
shorter analysis time.
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STABILIZAVIMO KJ/APTES TIRPALO POVEIKIS RASALO PAZE ISTAM POPIERIUI

B. Sivakova, O. Dafanova, A. Beganskiene, A. Kareiva
Chemijos fakultetas, Vilniaus Universitetas, Nawlyo24, Lt-03225, Vilnius, Aldona.Beganskiene@uhf.v

Bibliotekose, muziejuose, archyvuose saugoinagiy laikotarpy spausdintos ir radytts knygos, dokumentai,
grafikos darbai, Zeatapiai, akvarels, pastels, kuriy pagrindirt laikmena yra popierius. Simtriais didZioji dalis kuliiros
vertybiy ne tik Lietuvoje, bet ir visame pasaulyje buvaSoma gelezies galo rasalas, J.S.Bach'as naudsgwyq muzikos
kiriniams raSyti, H.Rembrant'as juo péedlgiau nei 2000 meat naudotas geleZies-galo raSalas yra neabejotiesiavi
svarbiauai istorinio raSalo#Siy. Jo populiarurplémé nebrangios ir lengvai gaunamos Zaliavos, nésugl gamybos bdai
ir puikios raSalo savyds: jis geraiisigeriaj pergamentir popieriy, raSant neuzkems3a plunksnos ir ilgai neiSblunkasjs
Simtme&iams paais§jo kad geleZies galo ra3alai, kuriuossm protviai taip mego ctl spalvos sodrumo, greito d&imo ir
kity savybiy, jtakoja celiuliozs ir pergamento destrukgijSis reiskinys zinomas kaip geleZies galo rasalmja. Viena
pagrindiniy galo raSaj korozijos prieza8y yra celiuliozs makromolekulj gliukozidiniy rySiy ragstiré hidrolize [1, 2].

Senuosiuose receptuose aprasyta daagiy medziag, kurios buvo naudojamos gaminant raSafpaé daznai
minimas gumiarabikas, vy3nisakai, raudonasis vynas, Wmaus dazikliai, suodziai ir kt., bet visuose receptubstinai
minimos dvi pagrindiés rasalo sudedamosios dalys: tarturinciy augal; ekstraktai ir geleZies druskos. Sio rasaloctiad
daZniausiai yra labai sétinga, be to ir popierius, ant kurio buvo rasytalj gati blogos kokylés, toct| surasti tinkama ida
stabilizuoti gauf kurinj néra lengva.

Sio darbo pagrindinis tikslas — istirti ra3alo, aagnto pagal skirtingus senovinius receptus, pavpipieriaus
destrukcijai ir atlikti stabilizavimo tirpalo paikg Tyrimams buvo naudotas duiejiSiy popierius be pried medvilres ir
eukalipto pluoStai. Buvo pagamintas urijaSiy raSalas pagal senovinius receptus ir jaimérkyti gryno popieriaus
pavyzdZiai. Gauti bandiniai buvionirkyti j antioksidatoriaus — KJ tirpal(peroksidy suri&jo) ir j Sarmires medziagos 3-
aminopropiltrietoksisilano (APTES) tirpaR-propanolyje. Visi gauti bandiniai: medvéils ir eukalipto pluoSto popierius,
popieriusjmirkytasj skirtingos suédties radal, popieriusimirkytasij skirtingos suédties rasal ir antioksidatoriaus tirpaJ
bei j Sarmires medZiagos tirpir popieriaus pluoStagnirkytas tikj antioksidatoriaus ir Sarminio agento tirpalus,uvd
dirbtinai sendinti 30 ar 90 pardviem skirtingais bdais. Pirmas iSyj — terminis sendinimas atviruose induose, antras —
sendinimas uzlydytose ampaé. Naudoti tyrimo metodai: pH, Sarréénatsargos ir polimerizacijos laipsnio nustatymas.

Imirkyty stabilizavimo tirpale KJ/APTES standaiit termiSkai sendint 90 pay atvirame inde ir uzlydytose
ampukse pH matavim rezultatai pateikti 1 lentgle.

Lentek 1. Medvilrés ir eukalipto popieriaus, bei popierignsrkyto rasale ir KJ/APTES tirpale pH veést

RaSalo Nr. 3 4 6

Bandinio pavadinimas Medvitn| Eukaliptas| 3M 3E aM 4E 6M 6E
pH 6,50 6,66 3,48 369 364 377 34p 3,46
pH pojmirkymo KJ/APTES 9,61 9,68 9,25 8,91 8,96 845 8,918,53
pH po 90 paf terminio sendinimo| 6,62 6,3 3,76 3,93 3,88 3,72 3,64 3,16
atvirame inde

pH po 90 pas terminio sendinimo| 8,16 8,36 4,02 436 4,21 392 398 3,97
atvirame inde su KJ/APTES

pH po 90 par terminio sendinimo| 6,66 6,58 3,23 3,18 292 3,18 3,1B 3,11
ampukse

pH po 90 paf terminio sendinimo| 8,48 8,48 3,33 3,82 3,74 3,51 3,186 3,29
ampukse su KJ/APTES

Imirkius bandiniug KJ/APTES tirpalus,y pH verts padi@ja. Po dirbtinio sendinim@mirkyty j stabilizavimo
tirpalus standagtpH verts sumagja, bet yra didesnuz nesendintir niekuo neveiki standan pH vertes. Bandinj
veikty prieS sendininp KJ/APTES tirpalu pH veés didesnes ngmirkyty tik raSaluose. TeigiagnKJ/APTES veikin
taip pat patvirtina ir polimerizacijos laipsnio (Phustatymas tyrimas, éginiy jmirkyty stabilizavimo tirpalais po
sendinimo polimero méassumazja, bet iSlieka didesnnei neginiy jmirkyty tik rasalu. Lyginant pries ir po sendinimo
visy méginiy IR spektrus matome kad, kad karboksijii aldehidiniy grupiy kiekis yra mazesnis, esant reduktoriui.
Tai rodo, kad reduktorius stiina pH matjima ir destrukcijos procesus, o 3—aminopropiltrietekano amino grup
veikia kaip Sarminimo medZiaga. Palyginus du seanubinbidus, t.y. termip sendinim atvirame inde ir sendinign
ampukse, matyti, kad ampéde sendint méginiy pH bei PL vers yra maZesnes. Tai galima paaiskinti tuo, kad
sendinant uzlydytuose ampsé raSalo ir popieriaus destrukcijos dakproduktai negali pasiSalinti, o ¢& ant
pavirSiaus vanduo skatino hidralgprocesus.
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Lamps, based upon phosphor downconversion of i ¢émitting diodes (LEDs) are potential replacatador
conventional light sources such as incandescefitiarescent lamps. The standard white emitting phos converted
LED (pcLED) consists of a yellow emittingém=~ 560 nm) %Al:0,,:Ce’* garnet based phosphor (YAG:Ce) and blue
(hem= 450 nm) LED chip. However, combination of yellondablue colours gives insufficient colour renderingex
(CRI), i.e. many colours are poorly reproduced urililemination by such light source. Recently, lofseffort has been
put for shifting the emission spectrum of YAG:C#oithe red spectral region either by co-doping wwither rare-earth
ions or by substituting ¥ by other cations (especially by ¥tand Gd").

It is known that the chemical composition of hositenial influences of optical properties of suctoghors
considerably. Therefore, in the present work timéesability and microstructal evolution of mixed-fakeY;Als.,In,O;,
(YAING) and Y3Ga&.InsO;, (YGING) garnets powders synthesized by an aqueoligel process were investigated.
The gels were prepared using stoichiometric amoaiéalytical-grade YO;, Al(NO3)3- 9H,0 or GaO; and InO; as
starting materials. The synthesized samples weaeacterized by Infrared spectroscopy and X-ray povwahalysis.
Scanning electron microscopy was used to studynibihology and microstructure of the ceramic samggs. 1 and

2 show the XRD patterns of:¥l5.,In,01, and Y;Gas,In,O.» Samples.
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Fig 2. XRD patterns of ¥Ga_,In,O,, samples

It was demonstrated that the formation @Al,In,O;, and Y;Ga4In,O;, garnets proceeds only within narrow
substitutional range.
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ANGLINI U NANOVAMZDELI U SINTEZE IR VALYMAS
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Unikaliomis chemiamis ir fizikinemis savylmis pasizymintys daugiasluoksniai angliniai nanozdetiai @ngl.
Multi-walled carbon nanotubes, MWNTsintetinami daugeliu metqd Pats efektyviausias ir papt&usias yra
cheminis nusodinimas iS gafazs @ngl. Chemical Vapor Deposition, CY[1]. Jis pasizymi lengvai kontroliuojamais
sintezs parametrais ir didele produkto iSeigaciia CVD metodu susintetintas produktasétye turi katalizatoriaus
priemai§;, kurioms 3alinti pasirenkami metodai atsiZzvelgiardangliniy vamzdely ir priemai§; tipa, strukfirg bei
morfologija [2].

Misy laboratorijoje MWNT buvo susintetinti katalitiniCvVD metodu, katalizatoriaus pirmtaku panaudojant
ferocen [3]. ParuoStas 0,269 mol/l koncentracijos ferocéinmalas o-ksilene buvdeistasj reaktory, kur 300 °C
temperairoje iSgaravo ir Cildujy srauto buvo nunestaseakcijos zos (600 — 900 °C)Cia pirolizés metu pasigamino
nano-dispersiis Fe dalels, kurios veik kaip aktywis centrai MWNT augimui. Susintetintas produktasdisvalytas
nuo Fe katalizatoriaus priemai¥Cl, garais. Sis nesatingas valymo bdas neuZima daug laiko, medZiaga yra
efektyviai iSvaloma ir beveik neprarandama. Valym@8 °C temperatoje trunka 1 val.
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1 pav. CVD metodu nuso

dinMN SEM nuotraukos.

Susintetinto produkto morfologija buvigertinta remiantis elektrondés rastrigs (skenuojatios) mikroskopijos
(angl. Scaning electron microscope, SEMiotraukomis (1 pav.). ISvalymo CGlarais efektyvumas buvo tiriamas
gravimetrires analizs (GA), magnetini matavimy (angl. Magnetic measurements, MNontaktinio kampo matavim
(angl. Contact angle measurements, QAkhergijos dispersijos Rentgeno spindudpektrometrijos gngl. Energy
dispersive X-ray, ED)X Rentgeno spindulidifrakcinés analizs (angl. X-ray diffraction, XRD metodais. Funkcits
grupes buvo nustatytos FT-IR spektroskopijos metodu.

Remiantis SEM nuotraukomis ir Rentgeno spingddifraktogarama buvo nustatyta, kad kata¢jgnCVD sintezje
600 — 900 °C temper@bje ant kvarcinio vamzdzio vidigisieneliy nugda 30-100 nm skersmens MWNT, turintys Fe
katalizatoriaus priemaisSFe;C, FeC ir elementigs Fe pavidalu. Produkte katalizatoriaus priemagimaro 3,6 mas
% EDX duomenimis ir 3,4 méas % GA duomenimis. MM matavimai partgdkad elementiaiFe sudaro 1,8 més %.

1. lenteb. Susinteting ir iSvalyty MWNT anlizés rezultatai.

XRD GA MM EDX PavirSiaus energija
MWNT (masgs %) | (mass %) (masgs %) ir jos komponentai (mJ/nf)
Fe forma Fe El. Fe C 0 Cl Fd v va | v | vt | e
Susintetinti F%gl’ ESC’ 3,4 1,8 89,65 6,7 0,00 3,59 5580 43,83 11|87 6,6331
ISvalyti Nenustatyta 1,4 0,4 88,23 3,61 6,5 1/610,99| 42,67 8,32 1,97 8,78

CCl, garais iSvalytame produkte Fe katalizatoriausnpaid; kiekis sumagja iki 1,4 mags % GA duomenimis ir
iki 1,6 mags % EDX analizs duomenimis. MM parag kad elementiés Fe lieka 0,4 mas %. Rentgeno spinduli
difraktogramoje Fe iiingos smails iSnyksta. Be to, EDX analize nustatyta, jog i¢tzed produktas savo stiglje turi
apie 6,5 mas % Cl. Manoma kad jis prisijungia MWNT atviruosalgpse ir defekt vietose. Tai patvirtino FT-IR
spektre, 670 cthbangos ilgio srityje stebima C-ClI rySiuidinga adsorbcijos juosta. Be to, palyginastik nusoding
ir iSvalyty MWNT pléveliy pavirSiaus savybes (CAM) matoma, kad C@drais paveikt MWNT pléveliy pavirSius
jgyja poliSkumo. Tai paaiSkinama tuo, kad MWNT atese galuose ir defakivietose prisijungs chloras pritraukia
konjaguotos sistemos elektroniggyydamasitgstiniy savybiy, o sistema — bazigi(1. lentet).

CVD metodu susintetinti MWNT sutlje turi Fe katalizatoriaus priemgiskurios efektyviai iSvalomos Cglan
pagalba. Be to, valant Siuo metodu vamzdeliai yrik€ionalizuojami atviruose galuose ir defektetose. Pisijung—
Cl funkcires grugs paketia MWNT fizikines savybes, kas leidZia juos @i pritaikytijvairiose srityse.
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DOPED WITH TRIVALENT SAMARIUM

Simas Sakirzanova%”*, Thomas Jiistef, Aivaras Kareiva”
& Department of Chemical Engineering, Miinster Ursitgrof Applied Sciences, Stegerwaldstr. 39, D-885®@infurt,
Germany
® Department of General and Inorganic Chemistryn\i$ University, Naugarduko 24, LT-03225 Vilniughuania
E-mail: simas.sakirzanovas@chf.vu.lt

Phosphors containing rare-earth ions have receinedeasing attention in recent years due to their
technological importance. Currently, the search donew solid-state tunable laser in the visible aedr infrared
spectral region has generated interest in the stfidiifferent types of materials doped with rargtear transition-
metal ions. [1] One of the possible choices castlmtium hexa-aluminate (SrAl12019).

A series of Sr0.99Sm0.01AI12019 powder samples Hmen synthesized using conventional solid-statéhode
Luminescence properties were measured againstatitfeynthesis annealing temperature and time.

Fig. 1 show XRD pattern of sample annealed at 160@% 4 hours. All observed peaks are assignedr#d13019
hexagonal magnetoplumbite-type structure (PDF 259¥ith space group P63/mmc.

The emission spectrum of trivalent samarium {$ns dominated by transitions from tH&s, excited state
located at about 17500 ¢hj2]. Due to the large energy gap of about 7000"dmthe next lower level, tH&s,, decay
is predominantly radiative. The strongest emissfobserved in the red part of the spectrum. Figughows the
excitation, emission and reflection spectra ofy§8m o:Al 1,019 phosphor. For the emission of &nion in SrAL,04,
prominent peaks are observed at 562, 592 nm anchBdgexcitation wavelength 403 nm). The peak posgivary
little with the host lattice and are assigned ® ittitra-4f-shell transitions from the excited le¥@L,, to ground levels
11CHsp), 12€H7), 13CHg). Furthermore, there is associated line strudturée excitation spectrum, corresponding
to the transition within the Zfconfiguration from ground-levéHs, to higher energy levels of Stion: 1fHg),
2(*F1112), 3(D71), 4CH712), 5CFar), 6CDs1), 7CPs12), 8(K112), 9CPsi+Migr), 10(Gg+1151). Only direct excitation of
Sn?* ions is observed. It is recognized that*Simteraction with the host lattice is very weak, amenergy transfer
occurs between Sthand host.

It is observed a significant increase in emissigarisity with higher sample annealing temperatihis;can be due
to higher sample crystallinity and bigger particles
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Figure 1. XRD pattern of Sr0.99Sm0.01AI12019 Figure 2. Emission, excitation and reflection spgeof
annealed at 1600°C for 4 hours in air. Sr0.99Sm0.01AI12019 annealed at 1600°C.
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LONG - TERM CHANGES IN WATER ECOSYSTEMS: A COMPARIS ON OF SOUTH,
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There is a huge number of data dealing with diffetgpes of stressors, both natural and man — mabish
maintain the present day water ecosystems or wieicti to gradually change it. The long - term inigggtons with
monthly or seasonally sampling in selected riverd kes of Austria, Czech Republic, France, Spaith Lithuania
make a natural variation range possible to establWig¢ater quality of rivers was evaluated based tenrhain most
reliable hydrochemical parameters, biogenic sulsssnheavy metals and organic pollutants includiogpe priority
substances (PS) according the Water Framework tieeWFD) list. Long — term changes in the nuttgen
concentration in response to changes in nutrieadifg and a character of eutrophication are eveduakn empirical
research on transport and transformations of thnH8vers Danube, Garonne, Ebra and Nemunas dsdidsussed.
Another range mainly due to anthropogenic loaddse determined. The response to changes of amthenfc load in
lakes and man —made reservoirs in all countrielésisussed in relation to their pristine state. Wan water districts to
manage discharges of nutrients and PS were idmhtdih the basis of emissions from different soufgedustrial,
municipal, agricultural). The catchment’s areasrapph was applied. The land — use statistics amtt pources could
only partly explain observed differences in riverimater quality from different river basins
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ON THE STRUCTURE AND OPTICAL PROPERTIES OF COPPER CHALCOGENIDES
LAYERS ON PA
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Metal chalcogenides (group I-1I-VI) semiconductaith energy gaps covering the UV-visible specteaige are
promising candidates for opto-electronic device2][1CuS, CuSe and CuTe are very important widedbgap
semiconductors, because of their wide applicatinngpto-electronics, such as non-linear opticsiplaslight emiting
diodes and lasers [3]. However, for some opto-sdadt applications it is important to be able toduthe emission
wavelength. The tunability can be achieved throcginposition modulation. The mixed layers of copgialcogenides
should have more applications since its band gapbeatuned by means of the composition in betwedneV (for
CuxSy) and-2 — 3 eV (for CuxSey and CuxTey) almost coverirgyehtire visible range

Considering the advantages laid down by the mixedrk layers of copper chalcogenides , we focusvauk to
investigate the tunable band gap properties ofethegers on PA. For this we synthesize the mixethlyi CuxSy-
CuxSey and CuxSy-CuxTey in the thin layers forrmgghe sorption — diffusion process described pugsly [4-5].
The different species of selenopentathionate arllirapentathionate (selenopentathionic acigSe0Os and
telluropentathionic acid JTeS0g and its alkaline metals salts J$250¢ K,SeS0; NaTeS0q K,TeS0g) as source
of chalcogens have been applied in our work. Poigaras semi-hydrophilic polymer due to multifunctid chelating
groups, namely carboxylic and amido, sorbs chaletgkionate containing a mixed chain of three @makhalcogen
atoms-03S-S-Se-S-SO;- or —0;S-S-Te-S-SO;- from their solutions.

Optical absorbance spectra in the wavelength regid®0-800 nm (the photoenergy range 1.55 — 4\)3were
used to study the optical transitions in the migab-CuSe or CuS-CuTe layers (not shown here). stabserved that
the absorption edge of the layers varies with tiraposition. The optical band gap of the mixed cbgdmides layers
due to bad-band transition is determined usingethirical relation ¢hv )= A(hv -Eg),whereE, is theoptical band
gap andh=2, %2, 2/3respectively for allowed direct, allowiadirect and forbidden direct transitions ahdis a constant.
We have chosen=2 which gives a good linear fit, the plots ehg )>vshv for the mixed copper chalcogenides layers .
The wavelength region for the plot was selecteeéthas the region of significant absorption in thes@bance spectra.
The values obtained are in agreement with repaautes for these chalcogenides [3].

The XRD scans of layers were taken using graphitnochromatized Cu-K(1 = 1.54178 A) source under a
voltage of 30 kV and a current of 30 mA in thé tange 30 — 70 with a step size of 0.05by a DRON-6
diffractometer. The crystallite size was calculatesing Scherer's formula [6]. Average grain sizepofycrystalline
copper chalcogenides was also evaluated usingrtbebfoadening analysis of the diffraction pattei@sain size for
CuS, chalcogenides, namelghalcocite CwS, is 4.16-37.90 nndjurleite, Cuy 3755, is~ 4.0 nm and orthorhombic
anilite, Cu;Sy, ~ 37.97 nm; for Cylr'e, corresponding values are, respectively, for ofthomic CuTe; 4.53-31.20 nm,
for orthorhombiovulcaniteCu, gsTe—-19.44 nm.

The modulation of the treatment methods using the@copentathionates as precursors enable us to dopper
chalcogenides layers with different grain size windluence the properties of the layers and wittiedént band gap
and establish the regularities of their formation.
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PECULIARITIES OF ELECTROCHEMICAL Bi FILM FORMATION IN THE
PRESENCE OF BROMIDE AND HEAVY METAL IONS

R. Verbickas, G. Grincierg, A. Selskier¢, R. Pauliukaité and E. Norkus
Department of Catalysis, Institute of Chemistry;Q11108 Vilnius, Lithuania
E-mail:virginalis@chi.lt

Bi films were deposited on glassy carbon electfooien solutions with and without KBr. The morphologf/both types
of the films was characterised by scanning eleatn@roscopy (SEM), and their electrochemical bebavivas studied
by square wave (SWV) and cyclic voltammetry (CV).filBns were also co-deposited with common analyeavy-
metals in the presence of KBr and these films alee characterised by SEM, SWV and CV in orderdeustand the
formation of the mixed metal films. All films stuetl had a different morphology. Bromide addition méae Bi films
more compact and uniform, whereas Pb catalysedmBideposition.

When depositing Bi films on glassy carbon electritdeas found, that the addition of Behanges the BIiFE
morphology making it more uniform and forming cglihe aggregates. The re-oxidation peak of Bi whited to
more negative potentials showing the electrocatagffect of bromide for the bismuth film.

The addition of the other metal ions to the depasisolutions caused changes in the morphologyhefBi film.
Moreover, the morphology of Bi film with Cd was fifent from that with Pb. CVs at these films hatthea low peaks
of Cd or Pb and lower peak of Bi than that withadtitional metals. However, the SWASV this effeaswobserved
only for the Bi-Cd film but in the case of Bi-Piinfi the Pb peak was much higher than the Bi oneyedlsas Bi peak
was similar to that without any additional metal @as slowing the Bi film deposition and Pb wasabing this
deposition.

Nanopatrticle-structured film was obtained when iBhfwas deposited together with both Cd and Pbhaigh,
the CVs showed even lower re-oxidation peaks ofnalfals than at Bi-Cd or Bi-Pb films but SWASVs lrgger peak
of Cd, the same peak was of Pb, and Bi was sirgl#éine peak without any metals. Pb is catalysirpdiion of other
metals on the electrode surface.
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INFLUENCE OF DOPING EFFECT ON THE CRYSTALLIZATION O F RE;M0,0;; (RE =
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In recent yaears, the optical properties of triwalare-earth ions (RB in tungstate and molybdate materials with
scheelite (CaWg) structure have been widely investigated. Esplgciatany researchers focused their attention on
europium (I11) ions as luminescence centers inlightt phosphors with excellent luminescent propsr{il].

It is well known, that rare-earth elements can farseries of isomorphous tungstates and molybaategeneral
formula RE(MO,); (RE = rare-earth element; M = W or Mo), and sonfighese compounds showed interesting
fluorescence properties [2].

Major applications of such kind materials are inissive displays and fluorescent lamps. Besides esimay
detector systems are based on luminescent matasalell. In many cases, rare earth phosphorsesdilg improved
the performance of the devices [3]. Therefore, thetoluminescent properties of the®Enad Gd* ions make them
potential candidates for use as luminescent médeaial as important phosphor host material [2,3].

Among the previously published results, nearly all the Gd(MoO,); molybdates were synthesized by
conventional solid-state reaction method. This apph usually requires high temperatures, time-cwoitsg heating
peocess and subsequent grinding. The grinding psat@mages the phosphor surfaces, resulting losbeof emission
intensity. Besides, the aggregation and inhomogensbape are also unavoidable, which inhibit theoddiion of the
excitation energy and reduce the emission inteii@jty].

Owning to such situation a simple and economicahoefor making highquality phosphors is desiralel-gel
method is one of the most important techniqueshfersynthesis of various functional materials beeatioffers many
advantages over conventional solid-state methatidnsynthesis of fine powders and particulary phospnaterials,
such as higher uniformity in particle size disttibn, non-agglomeration and higher photoluminesagensity [2].

In this work RE-Mo-O gels (RE = Gd, Eu) synthesibgdan aqueous sol-gel method as a complexing agsémg
citrate acid with Fourier transform infrared spestropy (FTIR) were characterized. In order to estémoccurring
possible reaction mechanism and optimal anneadingérature the thermal analysis (TGA and DTA) dhoted RE-
Mo-O citrate gels was performed.

Moreover, the crystallinity, morphological featurasd luminescent properties of RE0;0;, powders annealed at
different temperatures using X-ray diffraction (XR¥canning electron microscopy (SEM), and photoh@éscence
(PL) measurements were also investigated.
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Nowadays, calcium and barium tungstates or mol@sdtbm the scheelite family remain centre of atioa for
crystal growers, radiologists, material scientiatal physicists due to their luminescence, thermimlastence and
stimulated Raman scattering behavior, and havenpatepplication in the field of photonics and oglectronics. For
example, calcium tungstate is one of the most widekd phosphors in industrial radiology and mddi@gnosis, and
it can be employed for a variety of applications,ge tunable fluorescence and sensor for dark matarch [1].
Currently, modification of phosphor properties themical doping and/or by partial substitution hasdime a modern
subject for a long time, since the incorporatednelets offer an effective method to adjust its eieal, optical, and
magnetic properties, which is important for itsqtigal applications [2]. Some metallic elementelik, Mg, Bi, Sr and
especially rare-earth (RE) as a doping and/or opgametal have also been investigated extens[@ek].

Moreover, nano-sized inorganic materials have @gchmuch interest in recent years, due to thalewange of
optical and electrical properties. However, only fetudies on the synthesis and luminescent pr@seni the
nanocrystalline MM@V,.,O, (M = Ba, Ca) powders prepared via agueous sottyemical route have been reported.

In this study, we successfully synthesized nandatjize MMo,W,.,0O, (M = Ba, Ca) oxides doped by Ewand
Cée" ions in the sol-gel process using tartaric acidaasomplexing agent. Differential thermal (DTA) bysis,
thermogravimetric (TG) analysis, X-ray diffractigfRD), scanning electron microscopy (SEM), Foutiemsform
infrared (FTIR) spectra and photoluminescence @plectra were used to characterize the resultinggitar.
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Photoluminescence study of different crystallindtmary metal oxide ceramics, either pure or dopedinly with
rare earth ions such as EuEr*, Nd** etc., revealed considerable potential of theseeriads$ in optoelectronic
applications [1].The optical properties of trivalent rare-earth igRE®") in tungstate materials with scheelite (CayyO
structure have been widely investigated [2], esplcidue to their attractive third-order nonlinedrelectric
susceptibilities [3]. Because of their attractiueninescence and structural properties, tungstates been intensively
studied and found applications in many fields sashlasers, fluorescent lamps, and scintilatorsndutine last few
decades.

Calcium tungstate CaWds a representative example of tungstates withsteelite structure containing €a
ions and W@ groups with the coordination number of eight f@'Gand four for W*and is considered to be a highly
functional material due to its prominent luminesmemroperties. When excited by short-wavelengthaulblet
radiation, X-rays or cathode rays, Ca\wghows efficient blue emission. Moreover, many aesleers focused their
attention on europium (lll) and samarium (Ill) ioas luminescence centers in red light phosphork wiicellent
emission properties. Thus, Ca\W®hether doped or substituted by rare-earth elesrisrdn important optical material,
which already attracted particular interest becafsiés practical applications such as laser hoatenials in quantum
electronics and scintillators in medical devicels [4

To date, most of the efforts in preparation dop&ldiom tungstate have been directed to single a@iy;spowders,
and films of CaWQRE. Meanwhile, there are still only a few repoats the preparation of nano-sized doped
CaWQ:RE are very rare. Such situation has stimulatés Work and motivated us to continue the investiget
towards the development of synthesis routes forptleparation of nano-sized Ca\W@oped by rare-earth elements.
The sinterability and physical properties of Cay@ped by T, EU**, andSn?* ions synthesized by an aqueous sol-
gel process were investigated in the present study.

Synthesized ceramics were characterized usingré@drapectroscopy (IR), X-ray diffraction (XRD), scéng
electron microscopy (SEM), and photoluminescentg (Reasurements.

References

S. Shi, J. Gao and J. Zhou, Opt. Matg@.(2008) 1616.

W. Strek, A. Bednarkiewicz and P. J. Dere’n, J. ltunp®2 (2001) 229.

Y. Chen, X. Lin, Z. Luo and Y. Huang, Chem. PhysttL, 381 (2003) 598.

V. Nagirnyi, E. Feldbach, L. Jonsson, M. Kirm, Aughchik, C. Lushchik, L. L. Nagornaya, V. D. Ryzk F.
Savikhiu, G. Svensson and I. A. Tupitsina, Radvias.,29 (1998) 247.

PR

53



RDE STUDY OF ELECTROCATALYTIC REDUCTION OF HYDROGEN PEROXIDE
AND OXIDATION OF ASCORBATE AT PRUSSIAN BLUE MODIFIE D ELECTRODE
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Electrocatalytic reduction of hydrogen peroxide amitation of ascorbate have been studied withtirga
disc electrode in pH 5.5 and pH 7.3 solutions.

The results showed that the electrocatalytic peexiathodic reduction obeys the Koutecky-Levichatign
at electrode potential from 0.1 to -0.4W. Ag/AgCI, electrode rotation velocity ranging fro® to 2000 rpm, and
hydrogen peroxide concentration within the limif0dl to 0.4 mM.At any given potential, kinetic current appears to
be twofold higher in pH 5.5 solution, as compareg 7.3 oneAt increased concentration of peroxide (0.8 mM) a
deviation was obtained from the Koutecky-Levichatieinship (Fig. 1). These deviations appear to beerexpressed
at higher potentials and higher solution pH. Theulis obtained could be described following a twepsreaction
mechanism.
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Fig. 1 Transformation of the data obtained at diffié electrode potentials (as indicated) accordingoutecky-Levich
equation for reduction of hydrogen peroxide at PRlified electrode in pH 5.5 (left) and pH 7.3 (ripkblutions.

Electrocatalytic anodic oxidation of ascorbate ba Prussian blue modified glassy carbon electrduoy
Koutecky-Levich relationship in pH 5.5 and pH 713pphate buffer solutions, and at the electroderpiat of 0.3 to
0.5 V within ascorbate concentration ran@el to 0.8 mM. Higher kinetic currents have beesenked in more acidic
solution, and at a higher electrode potenfalissian blue is able to reduce the potential chréisite electrooxidation
(Fig. 2). Depending on solution pH, the onset pigdfor ascorbate electrooxidation at PB modifeddctrode appears
shifted by 0.1 - 0.2 V to lower values, as compdocednmodified glassy carbon electrode.

30 35
30 { PB/GC electrode

GC electrode 2000 rpm 2000 rpm

25 A

N
o
L

Current/ pA
Current/ pA
=
ol

10 4

0 rpm

0 rpm

-0,2 0,0 0.2 0,4 0,6 -6,2 0:0 012 014 0:6

Potential / V ( vs. Aa/AqCl) Dartantial IV [ e AnlAnch

Fig. 2 Slow potential sweep (5 mV/s) voltammograotstained in pH 5.5 solution containing 0.4 mM starbate, at
glassy carbon (left) and Prussian blue modifiedgjtacarbon electrodes (right) at different elearoatation velocities (0, 50, 100,
200, 300, 400, 600, 800, 1100, 1700, 2000 rpm).
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DECOMPOSITION OF PRUSSIAN BLUE LAYER DURING ELECTRO CATALYTIC
REDUCTION OF HYDROGEN PEROXIDE
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The present work has been aimed at a kinetic stfdyre decomposition of Prussian blue (PB) layerindu
electrocatalytic reduction of hydrogen peroxidendtic study on the decomposition of electrocataljdyer during
reduction of HO, has been studied in relation to biosensors aggitaf this electrocatalyst. In our earlier stuge
addressed the problem of electrochemical deconiposif PB layer [1]. The main drawback of PB moeiifielectrodes
is instability of PB layer in alkaline solutions the course of electrocatalytic reduction ofOsl at Prussian blue
modified electrode, hydroxyl ions produced causeiramiease of solution pH at electrode surface, tneé the
decomposition of electrocatalytic layer. The fihgtrogen peroxide cathodic reduction reaction eqoat
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Electrochemical reduction of peroxide (0.01-1.0 mi)
the PB modified glassy carbon electrode was stuidigdH 5.5
and pH 7.3 phosphate buffer solutions, and atmiffeworking
potential of 0.0 V and 0.1 Ws Ag/AgCI electrode. The
decomposition has been shown to proceed as a nearly
exponential decay process (Fig. 1). From the dataiiwed, the
corresponding first-order decay rate constants waleulated.
It has been shown that the decomposition procebdst&l0
times faster in pH 7.3 as compared to pH 5.5 swiutit has
been also found that the decomposition rate depenmds
operating potent used.

Clearly, the electrocatalytic oxidation hydrogernrgéde
at PB modified electrodes and the decompositiorthef PB
layer during electrocatalytic reduction is a comgdeocesses.

Interpreting the results it can be said that thes§ian blue
layer undergone intense degradation process during
electrocatalytic reduction of hydrogen peroxide e Tdtability
of PB layer appears to be higher in more acidiatgmis, and
at lower peroxide concentration. However, significa
degradation processes take place even in the peesérsmall
guantities of peroxide, and therefore we can nahmletely
ignore the fact. The present study shows that thiderial
hardly could be used for long-term assay of hydnggeroxide.
For biosensor applications, one-shot use of PB fieodi
electrodes appears to be most realistic, whereasincing
efforts are necessary to solve this problem.

Fig. 1 The decrease of cathodic current during

electrolysis of hydrogen peroxide solution at dife
concentrations, as obtained for Prussian blue neadif
electrode at operating potential of 0.0v¥. Ag/AgCl in

pH 5.5 (top) and pH 7.3 (bottom) solutions.
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TEPAL U PLEVEL ES ELEKTROCHEMIJA VANDENS IR OKSIDACIN ESE
APLINKOSE

S. Asadauskas, J. Moroz, A. Griguceviené, D. Brazinskieng
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Tepalo ptveléje vykstantys procesai ne tik nulemia pavir§intj bei dilimg, bet ir turijtakos metaj korozijai bei
tepalo ilgaamZiSkumui. Dagg technologiy, jgalinartiy sukurti tepalus i§ vandenipitirpaly, joniniy sky<iy, ir
bioskalyy medZiag, gaunam i$ atsinaujina&iy iStekliy [1]. Taciau labai tiiksta aiSki moksliniy principy, susiejatiiy
medziag strukiirines savybes iryj tinkamuny tepalams. Antikorozits tepal savylés daznai bna itin svarbios.
Elektrocheminius tyrimus derinant su rentgeno d$iitke analize, elektronine mikroskopija ir kitais adiminiais
metodais, galima@vertinti tepal; korozire elgsen ir kitus kinetinius procesus.

Tyrimuose buvo naudojama mineralialyva VG68, maistinis ragsaliejus, ir eksperimentinis vasko tepalas
(lydosi 40°C) su antikoroziniais priedais. Taip patudotas 0.5% fenolio antioksidantas AO (steasitltil hidroksi
cinamatas). Elektrocheminiams matavimams naudat@kbony plévele ant darbinio elektrodo 3 elektrodcekje ir
inertiSkame 0.1 M amonio borato elektrolite (pH #,@H 10,5). Oksidaciniai testai atlikti adaptavplony pléeveliy
metodily [2] prie 70°C ir 140°C. Buvo naudojami mazaangiceno ir Mg bei Zn sluoksniais (1,5 ir 3n atit.)
padengti elektrodai MgzZn [3]. Mikroskopinei pavifSianalizei buvo naudojamas skleidziamasis elektienin
mikroskopas EVO 50 XVP (Carl Zeiss SMT AG, Vokiajij atomigs jegos mikroskopas (Explorer Veeco-
TopoMetrix, JAV), profilometras, Rentgeno fotoeleitinis spektrometras Mk Il (Escalab, D. Britanij&@nMg
korozire elgsena buvo tirta atviros granéénir voltamperigs poliarizacijos metodais. Nustatyti dideli paarss
strukiiros ir morfologijos pokyiai: Mg tirpsta ypatingai greitai.
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BIOSKALI U ESTERIU IR ALYV U LAKUMO PALYGINIMAS NAUDOJANT
PLONOS PLEVELES TESTA

S. Asadauskas, A. Stofius, E. Moroz, A. Griguceviiené
Chemijos institutas, Gostauto, 9, 01108 Vilnius
E-mail: asadauskas@chi.lt, stoncius@chi.lt, evgra@ahi.lt, asta@chi.lt,

Alyvos, pagamintos i8 naftos frakgijyra naudojamos plastmasitepal;, dai;, kuro ir kitose pramarse. Jas
laipsniSkai ketia aliejai [1] bei bioskais esteriai, gaunami i$ atsinaujidanistekliy [2]. Svarluis alyw techniniai
parametrai yra lakumas ir nuéalg susidarymas, nulemiantys galutinio produkto tegmas ir kitas eksploatacines
savybes, pvz. kvapar degum. Plonose glvelése garavimas daug spartesnibdidelio pavirSiaus ploto ir oksidacini
proces sukelto medZiagos skilimo. Siame darbe buvo amdatpeveles oksidacijos metodika [3], padengiant
metalin ritulj ~50 um skysio plévele, j kaitinant (140°C) ir gravimetriSkai nustatant iggaisio skysio bei
susidariugaj heptane netirgi nuo€dy kiekius. Buvo tiriamos tepalams naudojamos miie¥a alyvos SAE40 ir
VG68, rapsg bei soj; aliejai ir 2-etil heksil oleatas (EHOL) bei trinilet propano trioleatas (TMPTO).
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Pav 1 Min. alyvos VG68 garavimas ir nuih) formavimasav 2Min. alyvos SAE 40 garavimas ir nualg formavimas

Pav 1 rodo, jog alyva VG68 gana sfar garuoja jau pé&oje kaitinimo pradzioje. Naudojant periodlikaitinimo
rezimg — pavyzdzius periodiSkai atauSinant ir pasveriangaravimo nuostoliai buvo kiek mazesni, neguitkartt
pavyzdzius 4 pai laikag nepertraukiamai ir sveriant tik kaitinimo pabaigoftl to, kad visos vykstatios reakcijos
periodidkai nutitksta. Zenklius nuostolius demonstravo ir SAE40, pawo 20 val kaitinimo faktiSkai neliko skystos
fazes. Abiej alywy nuogdos buvo i$ dalies tirpios heptane. Per 6 val nepekiamame reZzime VG68 praranda apie
25%, 0 SAE40 apie 15% savo réss
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Pav 3 Rapsg ir sojy aliejy garavimas ir nu@sly formavimas Pav 4 Bioskaliy estery garavimas ir nuasly formavimas

Akivaizdu, kad aliejai, o ypasojy, pav. 3, formuoja nuédas gerokai spéiau nei mineralias alyvos. Garavimas
buvo ktesnis nei mineralise alyvose, nes kietos tazbuvimas apsunkina tiek lakikilimo produky difuzija per
plevele, tiek p&ios grandiniis oksidacijos reakcijos tikimgb 18 atsinaujinagiy resurg pagaminto sintetinio esterio
EHOL atsparumas oksidacijai yra panagtepg aliejaus (pav. 4), norgbspartaus jo garavimo skysta égaradingsta
jau po 3 val oksidacijos. 15 aukStésnkokyles oleino r. pagaminto TMPTO oksidacinis atsparuryi@s zymiai
geresnis, pav 4. Nuédy susidarymo tempattesni, kaip ir garavimo tendencijos. Komercinis FMD turi apie 5-
10% dioleat priemai$;, kurios iSgaruoja ankmu. Like trioleatai skyladc¢iau, nei min. alyvos.

Rezultatai rodo, jog augalipialiejy savykes yra blogos é spartaus kief nuo€dy formavimo. Tuo tarpu
bioskalus esteris TMPTO, suderina pakankatsparumg oksidacijai ir lakurg, mazeshnei min. alyvos, é to gali
buti naudojamas kaipjpakaitalas.
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ECOLOGICALLY GREEN CONVERSION COATINGS FOR ZINC-COB ALT ALLOY

G. Bikul¢ius*, A. Rucinskiene, A. Selskis, A. Sudawiius, A. Griguceviiené
Department of Materials and Corrosion Researchtilute of Chemistry, A. GoStauto 9, 01018 Vilniuthuania

*E-mail: gbikulcius@chi.lt

Electroplated zinc alloy coatings possess a highaosion resistance than pure zinc, but they egosterior
passive treatment with the aim to reduce formatibwhite corrosion products. The chromate converssoa process,
which has proved to show the best results as passatment for zinc alloy coatings, however ihighly toxical [1].
Therefore, development of alternatives is muchrddsiThe process should be ecologically friendlyg gmovide
satisfactory corrosion resistance for chromaticvension coatings.

The purpose of the present work was to study theotiphytic acid for electroplated Zn-Co alloy dogs.

The conversion coating based on a phytic acid wesgded for a Zn-Co alloy. The corrosion protection
provided by this coating was evaluated by electeatibal measurements (polarization curves, electnmital
impedance spectroscopy) in a 0.5 M NaCl solutiolecttochemical corrosion measurements have shoanthe
corrosion resistance of the Zn-Co alloy has beganed by the phytic acid conversion treatment.

The phytic acid coatings mainly consist of Zn, CNPand O compounds which mainly are the produtthe
reaction between Zn-Co alloy and phytic acid. THiekiness of the coating determined by XPS is ah®uim.

The above results show that a Zn-phytic acid cormpletained at an immersion time of 15 min in a phyt
acid solution improved corrosion resistance of Zndlloys. This is in good agreement with the resobtained by
SEM studies.
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PANI AND PMEA MORPHOLOGY ON Pt ELECTRODE

K. BrazdZziuviené', I. Jurevi&iaté, A. Malinauskas, A. Selskis
Institute of Chemistry, GoStauto g. 9, LT-0110Bius
E-mail: k.brazdziuviene@gmail.com

Conducting polymers (CPs) such as polyaniline (PApbly-(N-methilaniline) (PNMA) are important due their
relatively easy processability, thermal and envinental stabilities and tunable electrical condutigis [1]. PANI and
PNMA exists in three principal forms: leucoemeratdi(totally-reduced, LE), emeraldine (semi-oxidiz&d) and
pernigraniline (totally-oxidized, PEY,[3, 4]. The latter two forms exhibit a rather cdicated molecular structure
where oxidized and reduced units coexist. The dppimd undoping processes of PANI, PNMA are accompalny
protonation and deprotonation, respectively [5].

Here we reported the preparation of polyaniline PAdhd PNMA with different morphologies. The
electrochemical characterisation of the electrodes warried out by means of potentiostatic, potdgtiamic and
scanning electron microscof8EM) techniques in the inorganic acids (0.5 b&&,) solution. Electro-polymerization
was carried out in a classic one compartment csgthguthree-electrode configuration. The structufethe films
obtained from the different coating conditions.eTRsults of the research are presented here.

Fig. 1. Polymers film obtained at Pt electrodes in 0.1 Mhomer (a- ANI, b-NMA) and

0.5M sulphuric acid solutions.
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ELECTRODEPOSITION OF Co-Mo ALLOYS FROM ACIDIC SOLUT IONS

H. Cesiulis’, N. Skridaila®, A. Budreika®, N. Tsyntsartf
Vilnius University, Dept. Phys. Chem., Naugarduko\2ilnius, Lithuania. E-mail: henrikas.cesiulis@shu.lt )
2|nstitute of Applied Physics ASM, Akademiej stChisinau, Moldova

MEMS are integrated micro devices or systems comfirlectrical and mechanical components fabricatsithg
integrated circuit (IC) compatible batch-procesgimthniques and range in size from micrometersiliomaters. These
systems can sense, control, and actuate on the state and function individually or in arrays tengrate effects on
the macro scale. MEMS field has been one of theedagleveloping fields in science and engineerifite MEMS
technologies promise to provide us an interfacevéen the digital network and the physical worldnbgking various
intelligent sensors and actuators integrated with rhicroelectronics. LIGA micro-fabrication techogies have the
unique advantage of producing high aspect-raticantcuctures of polymers, metals, and alloys. dbgrovides great
potential for building microstructures from a braselection of materials. Any metals or alloys ttet be electroplated
may be used as a potential candidate materiahfeetdimensional MEMS structural components. In, fREEMS is
complicated multilayered device, and materials ufmdfabrication the complete device and the pattefor the
electrodeposited fragments in the device define divemistry of the further electrodeposition proesssspecially
formulation of baths used for the electrodeposition

The aim of the present study is to design the caitipa for Co-Mo alloys electrodeposition compagillith the type
of photoresists whose application in alkaline soha is restricted.

The weakly acidic solution containing Co$@0.3 M) + NaCitr. (0.2 M) + NaMoO, (0,005 — 0.012M) at pH 3-5 had
been investigated for potential utilizing it forettelectrodeposition in wafers under low frequenalsg (<0.1 Hz)
mode. Such deposition mode had been successfiligedtfor Ni-W electrodeposition in wafers [1].

Co-Mo alloys containing up to 11 at. % of Mo candbectrodeposited at 20°C and current densitiege@r2.5 to 50
mA/cn?. The current efficiency depends on the pH, comegion of NaMoO,, current density applied, and varies from
46 to 86 %. In order to reduce hydrogen evolutiaes some additives favoring the formation of tiidrbgen bonds
with water molecules (DMSO), and reducing agenexiidse, glucose, hydrazine, sodium hypophosphiel) been
tested. SEM images of the electrodeposited thinsfiare presented in Fig. 1. The quality of depdsitgng higher
amounts of Mo allows concern them to produce magete by the electrodeposition in the wafers.

Fig.1. SEM images of Co-Mo alloys
electrodeposited at pH 4 and
containing 1.1 at.% of Mo (left
photo), and 4.0 at.% of Mo (right
photo).
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PSEUDOCAPACITIVE PROPERTIES OF Ru-Co MIXED OXIDE EL ECTRODES

A.Chodosovskaja, S. Lichusina, B. Sebeka, A. SelskiA. Sudawvéius, E. Juzeliinas
Institute of Chemistry, A. GoStauto 9, LT-0110& i
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Ruthenium oxide is an attractive material for sappacitor applications due to its high specifipaitance.
However, pure Ru@is too expensive for large-scale commercializatod incorporation of other less costly oxides
appears as an alternative strategy,@;as also considered as a promising candidate foersapacitor application due
to its environmental friendliness, low cost andrhigeudocapacitive performance [1].

Several approaches have been applied to increasaitface area of the RyGormation of Ru@ on high surface
area materials such as carbon nanotubes [2], bowade electrodes since it was found that the serfarea could be
increased for mixed metal oxides by dispersion 8ORin other less expensive oxide matrices [3] angg@ration of
electrodes at the lowest possible temperatures [4].

Hydrous ruthenium oxide shows very high specifipamtance (~900 F/g), but when the hydratation ees®s, the
capacitance decreases too. However, hydrous, Ru€pared without annealing dissolves in the eddd and it is
necessary to stabilize electrode active matenmathis work, the preparation and electrochemicakratterization of Ru
+ Co mixed oxides was examined and Nafion was asedctive material stabilizer. Composition andcitre of the
electrodes were studied by X-ray photoelectron tspscopy (XPS) and scanning electron microscopyBiethods.
Cyclic voltammetric (CV) studies were performecetimate the capacitance of the synthesized mhteria

CoO/RuQ electrodes were annealed at different temperatamesCV curves were registed. At 400 the CV
curve is completely capacitive, i.e. became feddsseand more rectangular in shape. However, thaciis of the
electrode is reduced when the temperature is raised

The CV curve of the Co/Nafion/Ry@H,0 electrode (without annealing) exhibits redox peiakisoth anodic and
cathodic scans. The voltammetric current densitfabe Co/Nafion/Ru@xH,O electrode are much higher than thus of
the Ti/Nafion/Ru@xH,0O Co/RuGQxH,O or Co electrodes, revealing the increase in chatgege capability of the
Nafion modified electrode and specific capacitaasdigh as ~1000 F/g is achieved.

XPS study reveals that Ru:Co:O ratio on the hydrelestrode surface is 1:3:15. Co/Nafion/Ru@,0 has a
rough, rugose morphology.

The obtained results indicate that higher pseudmgtgnce of the mixed Ru-Co oxide electrode coddlbe to
the interaction of the Co substrate and Nafion ioen Nafion could be a highly compatible matrix frdrous Ru®@
dispersion.
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CHARACTERIZATION OF ANNODICALLY FORMED OXIDE FILMS  ON Zn AND Zn
ALLOY SURFACES

L. Gudaviciute, A. Kosenko, A. Sudawtius, R. Ramanauskas
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E-mail: ramanr@ktl.mii.lt

Oxide phase, being a layer between metal and dgorrggoduct film, may greatly affect corrosion beivar of
metal in general. An important role of surface exfdm was assumed in corrosion performance of llbys with Fe
group metals [1-3]. It was established in thesealisgithat the bare surfaces of Zn-Ni and Zn-Coteldeposits
possessed lower corrosion rates and at the saneehtigher activity for oxide, chromate or other csion product
layer formation, in comparison with pure Zn. Besideoatings which possessed the same compositibatahe same
time lower grain size, higher uniformity of graimsulibution and higher number of lattice imperfeats, exhibited a
higher corrosion resistance. It was supposed tigatorrosion resistance of Zn and Zn alloy coatimgs related to the
characteristics of the passive film, as the vaatiin the corrosion behaviour were often influehbg a subtle change
in the chemical and electrochemical propertieshefsé films. According to the preliminary resultstahestructure
affects the type and composition of their corrogiooducts (oxide film) and therefore, a thorougldenstanding of the
characteristics of oxide layers is important. Téeklof data regarding the influence of metal strrecbn the properties
of oxide films, especially formed on Zn alloy suéa, can be stated as well.

Anodic polarization characteristics of Zn, Zn-Co6%), Zn-Fe (0.4%) and Zn-Ni (12%) electrodes waeasured
and the oxide layers were grown on a rotating dlectrode (Autolab) in 0.1 M NaOH and 0.1 M NaHg€blutions

under steady state and stirring conditions. Surfaoephology studies were carried out with an AFMawyExplorer
(VEECO-Thermo microscopes) scanning probe microscayhile XPS (ESCALAB MK) was used for the surface
analysis.

The data obtained indicate that the process ofiarmddation of Zn and Zn alloy samples in NaOHusian
depends on the coatings composition and on thdretkr rotation rate. The passive oxide layers onsHdrface
possessed a duplex structure comprising of an @aterus layer (type 1) and a thin compact inneetaigype 11). The
steady state conditions were favourable for typdilth formation, meanwhile, electrode convecti@sulted in type
(1IN film production. It can be stated that undée tsteady state conditions, Zn-Ni surface was $etive for the
oxidation reactions in comparison with Zn and loleyed samples, as the passivation current, theentiunder the
passive conditions and the total charge under #ig@ation peak=Q, were c.a. fourfold lower with respect to the
mentioned parameters of the other three electradestinuous stirring effected oxidation processtsnwestigated
samples in NaOH solution by increasiB@a values, which were detected to be the highes$ éor Zn-Ni sample.
Meanwhile, the amount of oxide film formed was kwvest one for the same Zn-Ni electrode as undestbady state,
as well as convective conditions. In general, urtterconvective regime Zn-Ni surface was the mative one in
anodic oxidation process, but at the same timeeoftich formed exhibited the highest protective el

Single anodic and cathodic current peaks, corredipg to the surface active dissolution, passivasiod film
reduction processes even for the rotation disdreldes of investigated samples were observed artbnate solution.
The obtained data imply that a simple layer oxitta formation takes place in NaHGQnedia. The highest values of

the anodic current peak were observed for Zn-Nigajhowever, all values of anodic and cathodicentrdensities,
as well of the film thickness were approximatelyane order lower in comparison with that one, fixadNaOH
solution. At the same time, the lowest values effiassivating current were observed for the samdiZample, what
implies the highest protective ability of the filfiormed on the surface of mentioned alloy.

XPS analysis was carried out with the aim to deilee the composition of oxide films and the chernica
bonding status of the elements presenting in thesipa layers. Oxide films on Zn and Zn alloy suefaovere
determined to be composed of Zn(Qldhd ZnO phases, the ratio of which depended oerldwtrode composition and
film formation conditions.

It can be stated therefore, that Zn and Zn allagation process in respect it mechanism in allkeaaolutions
depends as on the media applied, electrode roteditenand alloy composition. Electrode rotatiorcabbonate media
and Zn-Ni surface are favourable for the directidsstate) oxide film (type 1) formation, meanwhiégher solution pH
values and steady state electrode conditions andlloyed Zn surface favours to the dissolution/fitation
mechanism of oxide film formation.
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INITIAL STAGES OF CoAND Co-W ELECTRODEPOSITION ON TO SILVER

N.Yurchenko!, D.Plausinaitis’, H. Cesiulis
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Electrodeposition of Co and its alloys comprising-W are studied taking into account their further leggpions
in tribosystems, for microand nanomagnets, as «-corrosive coatings. One of the trends of moderntedehemistry
is electroforming of micro- and nastevices, such as micromirrors, microgears, nangwinanotubes, etc. usi
templates fabricated by LIGA or anodized alna membranes. Prior to the electroforming the Isa& of template i
covered by conductive layer, for example, coppeld gsilver. Then, the template is filled up by thectrochemica
deposition of the desired metal or alloys. Coatiftgmation on he "foreign substrate” is driven by the peculiagtof
electrocrystallization. Therefore, the aim of theegent study is to explore metallic cobalt and-W alloy
electrocrystallization on the mechanically polistaed sputtered silver substre

The dectrocrystallization was studied by the cyclic taohmetry, electrochemical quartz crystal microbede
methods. Co and C@* were electrodeposited from the cit-borate solution 0.2M Co0S3-0.2M NaWO,+ 0.04M
CeHgO,+0.25M NaCeHs0O; +0.65M HBO; [1-2]. Pure Co has been electrodeposited from the saution in the
absence of sodium tungstate.

The shape of cyclic voltammograms obtained at tbet®deposition of Co and W alloys on Ag electrode a
different —see Fig. 1 and 2. The shape oltammograms reveals a slowB-€lectrocrystallization. The amount
electrodeposits was controlled by the first venpexential: the more negative vertex potential, bfigger amount o
electrodeposit. Dependently on the amount of Coldessh electrodejsited, one or two anodic peaks are observed.
first one obtaining at approx0.5V is assigned with bulk Co dissolution, and skeeond one obtains at more posil
potentials and is attributed to the formation offace alloy. Only this peak is obsed when electrodeposition of (
has been performed at the potential close to theadtle potential in this solution, i.0.63 V [3]. The maximal
thickness of this surface alloy is 1@- monolayers. Whereas, during dissolution of edelgposited C-W only one
anodic peak is observed, and it is attributed ® lnlk C-W dissolution (see Fig. 2), i.e. no surface effemts
observed.

Data obtained by cyclic voltammetry were compareth wlata obtained by means of electrochemical gt
microbalance
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Fig. 1.Cyclic voltammograms of Ag electrode in Co- Fig. 2.Cyclic voltammograms of Ag electrode in Co(ll) &
containing solution at various vertex potentiald.7 WO,*-containing solution at various vertex potentiald.7
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TEMPLATE SYNTHESIS AND NEW APPLICATIONS OF SEMICOND UCTOR
NANOWIRES AND QUANTUM DOTS

A. Jagminag, R. Tomasiinas’
qInstitute of Chemistry, A. Gostauto 9,-01108 Vilnius, Lithuania
®Institute of Material Science and Applied Reseakiius University, Sadtekio 10, 10223 Vilnius, Lithuar
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Here is a growing need for fabrication of semicasidu 1C- and ODdimentional species in a variety of sha
uniformly positioned inside the transparent hardnfeworks producing low cost artificial photonic stals for
optoelectronic applicationdue to their novel properties arising from -dependent quantum confinement effe
Porous alumina possessing higigered honeycomb structure, high transparency,hamécal hardness, therrr
stability, and loweost production has been referred as t prospective for this purpose [1].

To date, different methods have been reporteddadihg of metals, semimetals and semiconductorsirwthe
alumina pores producing either nanowirer nanotubed arrays. Herein we present a briefviesron recent ou
developments [®] regarding the dense¢-packed arrays of 1@imentional semiconducting crystalline ,, Se and
CuwSe nanowires ifwg loaded inside the alumina template pores by @osition way, demonstrating unique opti
properties as 1.0pm light absorption materials prospective for sakelts (Fig. 1, -c). Furthermore, we will show fc
the first time, that absorption of light results time spontaneous heating of depositeccies and their explosion
creating a swarm of nostoichiometric C; gsSe ODdimentional crystals in a full length of aluminares (Fig. 1d’
Finally, new prospective applications of such phatocrystals for modulation of near IR laser lightll be
demonstrated (Fig. 1e) and dlscussed
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Fig.1. Cu,, Se and CsSe nanowires (A) loaded inside the pores of -ordered

alumina templates (B) by ac deposition from our ttgwed solution [2] demonstra

unusual optical properties as effective 1,06 light absorption material (C) whic

upon irradiation explodes forming swarm of quantum dots (D) effective
6 modulating Nd:YAG laser light (E).
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FABRICATION AND CALCINATION OF LEPIDOCROCITE ( y-FeOOH) NANOWIRES
IN ALUMINA MATRIX

A. Jagminas™®, K. Mazeika?, E. Juskd, J. Reklaitis’, G. Niaura', R. Juskénas,

D. Baltriinas™
YInstitute of Chemistry, A. Gostauto 9, LT-01108iv#, Lithuania
?|nstitute of Physics, Savangr231, LT-02300 Vilnius, Lithuania
E-mail: jagmin@ktl.mii.lt; dalis@ar.fi.lt

Iron-based materials are extensively used in maaigst To date, wet-chemistry methods have allovediched control over the
phase composition of iron oxide and oxyhydroxidecégs by delicately balancing their thermodynamacameters and growth
kinetics. In contrast, until now the studies deddie fabrication of high-ordered, densely-packeadys of these nm-scaled species
in controllable dimensions are scarce yet.

In this study we present for the first tinte tformation of high aspect ratio, homogenous asmkely packed 1D-dimensional
lepidocrocite {-FeOOH) nanowirenw) arrays in height up to 10m by electrochemical deposition within the alumpwes way
(Fig.1). For depositions, the solution friendlyalmmina matrix was developed and applied herein vwlMleshow that following the
annealing at proper protocol these semiconduniwith @ from 25 to 150 nm and band gap~@f15 eV can be transformed to
maghemite ((-Fe,0;) and hematite a-Fe,03) crystalline phases prospective in catalysis amplesshigh density perpendicular
anisotropy devices. As-deposited and transformethdat treatment materials were studied herein ulstdJV-vis, Raman and
Mdéssbauer spectroscopy, transmission and fieldsemiscanning electron microscopes and X-ray difioa.
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Fig.1. The transmission Méssbauer spectra (MS) takenditated temperatures (A) show the magnetic trianshelow 35 K for as-deposited
FeOOHnNws inside the alumina pores (B) implying on the forimatof quite pure;-FeOOH phase. Right side in (A) shows the hyperfielels
distribution for description of the spectra. Afeainealing the formation of crystallire andy-Fe,0; phases were evidenced by MS at cryogenic
temperatures, the Rietvald analysis of XRD spectra(@d)Raman scattering data.
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ELECTROCHEMICAL AND PHOTOELECTROCHEMICAL PROCESSES OF SILICON
IN HF SOLUTIONS

K. Juodkazis, J. Juodkazye
Institute of Chemistry, A. GoStauto 9, LT-0801hivi
E-mail: kesjuod@ktl.mii.lt

Despite numerous studies, the mechanism of thdretdemical processes taking place on Si in HFt&oia
surface has not been fully clarified yet. Quite mbgguous and even contradictory are the intergogtatof the
anisotropic anodic etching of silicon during whipbrous Si is formed. According to [1, 2], the sadaof Si is
predominantly H-terminated, i.e. covered w&hH hydride layer, which is the reason of siliqoassivity in agueous
solutions. Si holes, which form under illuminatioactivate hydride layer as a consequence of whiepwise
replacement of H atoms with F atoms takes placeltieg in formation of surface fluorides -SiF, =8iFcompounds
HSIF3 and SiF4 and, eventually, soluble [FiFcomplex. After the sequence of such elementarfasaireactions, the
initial SiH state is recovered. Such fluoride-méglibmechanism of Si dissolution seems questionbleever, due to
several reasons. First of all, almost no F atorasjust below 0.1 at.%, are found on Si electragiéace [3], whereas
the surface coverage with H atoms makes about.¥0 [8] and therefore cannot be the reason of siligassivity in
acid and neutral media as well as in HF solutions.

Recent studies [4] have evidenced the formatio8i€® and Si-OH bonds in addition to Si-H ones o dhirface
of silicon during anisotropic etching in the sotuttiof 0.05 M fluoride medium (pH 3) within 0 - OV6(vs. Ag/AgCl).
Moreover, it has been shown thaBat -0.3 V, i.e. in the vicinity of open-circuit poteati(OCP), the surface of silicon
is clean from the above indicated species. Houletrét. [5] have demonstrated that while the serfafcSi electrode is
free from oxides in the cathodic range of potestial thin layer of oxides (1.0 - 1.5 ML) is alregolgsent on the
surface within the double layer region, whereashim range of anisotropic anodic etchirig X 0 V (Ag/AgCl)) the
amount of oxygen on Si surface increases many timbas disregarding of oxide formation during cheahior
electrochemical oxidation of Si in HF solutionsmeseo be unjustifed and cannot lead to thorougterstdnding of the
processes taking place on Si electrode surface.

The aim of this study was to present an alternatiterpretation of chemical and electrochemicakpsses taking
place on Si surface in the solution of 2 M HF (pH Based on the results obtained as well as theatiire data.
Schematic representation of silicon anodic processaqueous HF solutions is shown in Fig. 1. Is waggested that
the first step of Si anodic oxidation is formatiohS#* oxide — SiO on the electrode surface. OxidatioSiai to SiQ
in the £' E region (Fig. 1) can proceed chemically by meansSi@ disproportionation to SiOand amorphous,
nanoparticulate Si. Moreover, SiO layer on Si efmb¢ surface can be oxidized by Boles formed as a result of front
or back side illumination. Electrochemical oxidatiof SiO is possible in the"®E range (Fig. 1). In the solutions of
HF, native, thermal or anodically formed $i®urface layer must be removed from Si surface tuéollowing
interaction: SiQ@ + 6HF— H,SiFs + 2H,0.

. e Sio,
-

g N ) . b
< 4o SiO+H 0-SiO_+2H +2e
c 1 2 2
S e
o < 0>
= OS]

7] o' ®
© n<
Q (| i
g 2 g ey SiO l
2 el Si +H,0 - SiO + 2H"+2¢"
S & 2
T o E°~ 035V
e} wn , . hv !
= ! Si+ HZO PR si ! o hvs'o
. . i+ H i0O+H
© | Si"OH+H'+e ¢ ¢ ?
04 Si — | |
H, evol. E double-layer region | I-st ! ll-nd anodic E range
T T T T T T T T T T T T T T
15 -1.0 05 0.0 05 1.0 15 2.0
E, V (RHE)

Fig. 1 Schematic representation of silicon anodizesses in aqueous HF solutions. TharlodicE range (anisotropic, porous
anodic etching, influence of illumination)**2nodicE range (isotropic anodic etching). Dashed line &5 represents the
thermodynamic possibility of Si oxidation
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AZ31ir AZ31-Ti PLON U SLUOKSNIY ELEKTROCHEMINIO
IVANDENILINIMO/ISVANDENILINIMO TYRIMAI

R. Juskénas, V. Kapdius, V. Karpavi¢iené, P. Miec¢inskas
Chemijos institutas, A.Gostauto 9, Vilnius
E-mail: juskenas@Kktl.mii.lt

Magnis yra vienas tinkamiausimetal; vandenilio kaupimui ir saugojimui hidrido pavidakes gali sukaupti iki
7,6 mass % vandenilio, yra pl&ai paplits gamtoje, pigus. B&au gryno magnio lakStai ar milteliai negalitbtaip
paprastai naudojami Siam tikslu¢ldprastos vandenilio absorbcijos ir desorbcijosekkos. PavirSiuje susidgs vos
keliasdeSimties nm storio Mghsluoksnis trukdo tolimesnei vandenilio absorbcijlu senokai ieSkomaidhy, kaip
jveikti § trukdj. Bandoma padidinti Mg kristaljtdefektingum juos malant rutuliniais mahais [1], sudarant lydinius
[2], naudojant katalizatorius [3], deformuojantdtaline garde¢ aukStos energijos jonais [4]. Vienas iS perspaktysiy
budy gali bati Mg lydiniy su tokiais metalais kaip Sc, Ti, V, Nb, Ni sudaagnLengviausias i§ jir efektyviausias ity
Sc, td&iau yra gana brangus. Pastaruoju metu gan&apl#yrinéjami jvairiais hidais suformuoti Mg-Ti lydiniai.
Ivandenilinimas dazniausiai vykdomas aukstgisl vandenilio dujose, esant 200 — Z&Dtemperatrai. [vandenilinti
galima ir elektrocheminiu twlu. Siuo atveju magnio ar jo lydinio pavirsius tbiti padengtas plonu Pd sluoksniu,
apsaugatiu nuo korozijos ir atliekatiu katalizatoriaus funkcij Pigesni uz grym magn yra pramogje pl&iai
naudojami jo lydiniai su Al ir Zn. Sio darbo tiksldouvo iSmaginti vieno i tokiy lydiniy — AZ31 ir jo lydinio su Ti
galimybes kaupti vandeiiélektrocheminigvandenilinimo metu, iStirti, kokie hidridai susidegio proceso metu.

Ploni apie 200 nm storio AZ31 ar AZ31 su Ti sludksiuvo suformuoti magnetroninio garinimadu naudojant
jrengin UNIVEX 350. Baigus garinti jSsluoksrj, tuoj pat ant jo virS8aus uzgarinamas ~10 nm stBdosluoksnis.
Tirtieji sluoksniai garinti ant poliruoto nikelia istiklo padkly. Elektrocheminigvandenilinimas vykdytas 3M KOH
vandeniniame tirpale galvanostate glygose.Jvandenilinimo/iSvandenilinimo metu susiggunginiai tirti rentgeno
spinduly difraktometru D8 Advance, naudojant Cu Kpinduliuot ir slystargio kampo metodik.

Ivandenilinant AZ31 lydinh MgH, susidaro ploname pavirSiaus sluoksnyje, o did@ojaz31 lydinio dalyje
sudaro vandenilio kietasis tirpalas Siame lydir{pav.1a).
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Pav.1 Rentgenogramos AZ32 lydinio (a) ir AZ31 lydisu Ti (b): prie§vandenilining (juodos Rfeigs), pojvandenilinimo (Zalios)
ir po iSvandenilinimo (rdyna).

Ivandenilinant AZ31 lydinsu 18 atominj % Ti visas lydinys virsta hidridu: nedidetal hidrido sudaro rutilo
strukiirg turintis (Mg-Ti)H,, o likusija - amorfinis hidridas (pav.1b). ISvandenilinimo mé¢hMg-Ti)H, suirsta pilnai, o
amorfinis hidridas suirsta ne visas, kadangi magitémo kietojo tirpalo difrakciét smaik 00.2 po iSvandenilinimo
nepasiekia prie§vandenilinimy buvusio intensyvumo. Kubinio hidrido MBiH, (x = 12,7-16) neaptikta. Pastdh
anomali jvandenilinto Pd difrakcimi smailiy elgsena: jos pasislenkadidesnijy difrakcijos kampg pus, 0 nej
mazesnijy, kaip paprastajvyksta padidjus Pd kristalinei gardelei¢tijoje jsiterpusio vandenilio. Msy manymu tai
susig su dideliais tempimgtempimais, susidaraiais AZ31 lydinyjejvandenilinimo metu. Bl Sios priezasties plonoje
Pd pkveléje susidaro dideli spaudimtempimai, sukeliantis difrakcigismailiy poslink j didesnyjy difrakcijos kamp
pus;.
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ELEKTROLITIN ES NI-W DANGOS IS CITRATINIO TIRPALO BE SARMINI U
METAL U

R. Juskénas, |. Valsiinas, V. Pakstas, R. Giraitis, A. Selskis
Chemijos institutas, A.Gostauto 9, Vilnius
E-mail:juskenas@ktl.mii.lt

Elektrolitiniai gelezies grugs metal, lydiniai su sunkiai besilyd&mis metalais Mo, W ir Re randa plat
pritaikymg Siuolaikireje pramogje, toctl iSlieka nemazas susid@jimas Siais lydiniais. Ankstesniuose darbuose [1,2]
esam parog kad elektrolitiniai Ni-W lydiniai @&ra tokie gryni, kaip tvirtina nemaza dalis juosingjusiy mokslininkg.
Toli grazu ne visas volframo kiekis, nustatytastgeno spektriess analizs metodu (EDX) skenuojéiuose
elektroniniuose mikroskopuose (SEM), yra volfranigtdjo tirpalo nikelyje lasenoje. Misy atlikta elektrolitiniy Ni-W
lydiniy, iSkaitinty 1000°C temperatroje argono ir vandenilio dyjaplinkoje, rentgeno fazénanaliz (XRD) jrodé, kad
i lydinj terpiasi volframatai ir citratai. Vandenilio apfinje aukstoje temper@bje volframatai dazniausiai redukuojasi
iki gryno metalinio volframo, tuo tarpu argono aydje juos redukuoja anglis arba anglies monooksidasidarantys
aukstoje temperatoje irstant citratams. Sio proceso metu sudaraasikarbidai: N§WeC, Ni,W,C. Vélesni misy
tyrimai parod, kad, esant pH < 4,5Ni-W dangas terpiasi ir natrio volframatas, kaitio metu virstantig Nay sV Os.
Daugelis kity autori; tvirtina, kad citrato kiekis tirpale turitti > uz Ni(ll) ir volframaty bendg kiekj. Masy naudotame
tirpale buvo (mol di): 0,1 NiSQ, 0,3 NawO, ir 0,28 NaCit. Galima teigti, kad iitent su tokia tirpalo sudimi
susigs volframat ir citraty terpimasis, tdau misy atlikta kity autoriy XRD rezultaty analiz patvirtino, kad ir dangose,
nusodintose i$ ,teisingos” séties tirpal, iSkaitinus susidaro NiWQr misrus karbidai [3,4].

Iki Siol néra pilnai iSaiSkinta priezastis¢ldkurios Zenkliai padigja Ni-W dang, kietumas, kai jos iSkaitinamos oro
aplinkoje 600-65C0°C temperatroje 24 h, taiau, iSkaitinus aukSteése temperatose, kietumas ima mé&k Viena
galimy priezasiy — superlydinio susidarymas zemé&gsniemperaitroje. Tai tokia lydini nikelio pagrindu strukira, kai
W kietojo tirpalo nikelyje (dar vadiname faze) matricoje susidaro smuk intarpaiy’ fazs — NgW, turincios
primityviaja kubing garde¢. Gali biti, kad besiterpiantis dang natrio volframatas trukdo pastarosios ¢z
susidarymui ar bent jau apsunkina jos aptikiKRD metodu, nes NasWOs turi ta paia kubing gardet ir panag
gardets paramety.

Siame darbe atlikti tyrimai Ni-W dangnusoding i$ tirpalo be Na jom — naudoti (NH),WO;, ir citrinos figstis.
Kaip ir ankstesniame darbe, twins dangos, 3 valandas iSkaitintos 10@0temperatroje argono ir vandenilio dyij
aplinkoje ir 24 h 600C temperatroje ore. Dangos tirtos XRD, EDX, SEM ir AFM metdsla

Kaip ir tirpaly su NaWQ, atveju, dang, iSkaitinty vandenilio ir argono aplinkoje, fazirsucttis skiriasi — susidaro
atitinkamai gryno volframo ir miSgjy karbidy fazés. UZfiksuoti nedideli kiekiai smulkiakristaliniontermetalinio
junginio Ni;W, kuris nebuvo aptiktas dangose iS tirpalo syv@,. Ore iSkaitintose dangose susid&ubinis WQ,
heksagonia garde¢ turintis volframo karbidas, o mi§s karbidai nebuvo aptikti. Vandenilio ir argono iakbje
iSkaitinty dangy SEM tyrimai parod, kad volframas, susidarantis dangas kaitinant emaifyje, kaupiasiy fazs
grudeliy ribose, sukeldamas danggfempimus ir to pasekéfe atsirandatius dangostrukimus. Dangas kaitinant
argono dujose susidarantys miSrieji karbidai, matytygiau pasiskirstoy fazés matricoje ar jos kristaijt ribose,
sukeldami mazesnijtempimus, nes taip iSkaitintose dang@sgkimy yra maziau.
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Ni-W dangy, 3 h kaitint; 1000°C temperatroje, SEM fotografijos: ka#je —kaitinta B aplinkoje, deSiéie — argono dujose.
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APPLICATION OF ENVIRONMENTALLY FRIENDLY LIGANDS
FOR ALKALINE ELECTROLESS COPPER PLATING SYSTEMS:
ELECTROLESS COPPER DEPOSITION USING CITRIC ACID AS Cu(l) LIGAND

V. Kepenierg, E. Norkus, J. J&iauskieng, |. Stalnioniené and G. Stalnionis
Department of Catalysis, Institute of Chemistry;QI1L08 Vilnius, Lithuania

E-mail:virginalis@chi.lt

Since it is known that Cu(ll) ions form soluble golexes with citrate anions in alkaline medium, #wa of
the study presented herein was to evaluate th&r@less copper deposition process in solutionsaioimig citrate as the
Cu(ll) ligand.

Trisodium salt of citric (2-hydroxy-1,2,3-proparietirboxylic) acid, forming sufficiently stable coteges
with copper(ll) ions in alkaline solutions, was fouto be a suitable ligand for copper(ll) chelatingalkaline (pH >
12) electroless copper deposition solutions. Redniatf copper(ll)-citrate complexes by hydratednfiatdehyde was
investigated and the copper deposits formed weaieacterized. The thickness of the compact coppatirggs obtained

under optimal operating conditions in 1 h reactses3qum at ambient temperature. The plating solutionsevatable
and no signs of Cu(ll) reduction in the bulk sautiwere observed. Results were compared to thaseykiems
operating with other copper(ll) ligands. Solutiaruéibria were discussed and itemized.
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THE SOME REASON OF BIOCORROSION PROCESSES AT METALS (STEEL, Al)
SURFACE.
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The study of microbial interactions with metalliecently to the formulation of a unifying electraassfer
hypothesis of bio corrosions using microbial inflaed corrosion of ferrous metals as a model syft¢mccording to
this hypothesis, biocorrosion is a process in wittdtabolitic activities of microorganisms supplgadtuble products
that can accept electrons from the base metal. Jdgsiences of biotic and abiotic reactions prodacksnetically
forwarded pathway of electron flow from the metabde to the universal electron acceptor, oxygen.

The role that organic component, i. e. the biofitmatrix, plays in the electron transfer process mais been
considered in the unified electron transfer hypsithedespite evidence that enzymes active withénbibfilm matrix
and metal ions bound by extra cellular polymeribstances can catalyze cathodic reactions [2]. Thes@enerally
lower than for concentrated solutions. The mageitofl the corrosion currents is sufficient to proglgignificant
corrosion of steel [3]. Same of authors [4]. showiedt the inhibinity action of fungi to Fe and Abrcosion lies
primarily in increase of charge transfer resistattt®ugh the inner oxide layer. Microbial influedceorrosion
acceleration was ascertained for zinc while coamgnhibition was typical of aluminum.

Biodegradation of metals is a fairly new field incnobiology and not assessable to conventional ghiotogical
methods. The aim of ours study was to determineitfiaence of 5 species of mycromycetes (Chrysaspor
merdarium, Penicileuim cyclopuim, Arthrinium phuposmum, Clodosporium herbarum, Aspergillus nigebtained
from metals, exposed to natural environmental dandh for a long time (0.5 to 2 years) on steel Ahdvhich are the
main constituents of construction materials of técél purpose used in the natural environmentaé iRvestigation
were carried out in the following directions: furigteraction with metal surface; products of metaiface and fungi
interaction; metal surface morphology after fumgpact, anemometric evaluation of changes in thiaserof metals
(Fe, Al), the corrosion rate was evaluated usingnmation resistance as a criterion.

Micromycetes is a strong ecologic factor, capalilehanging polarization resistance, including metaidation
processes, promoting or in same cases stabilizingcreasing corrosion processes. The influensmidbus species of
micromycets on metals is differing.
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RAMAN SPECTROELECTROCHEMICAL STUDY OF THE STABILITY OF
POLY(MELDOLA BLUE) MODIFIED GOLD ELECTRODE

R. Mazeikiené, G. Niaura, A. Malinauskas
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E-mail:rema@chi.lt

Meldola blue, a phenoxazine dye is widely usedea®x mediator in the amperometric detection of @etsa of
analytes including NADH, lactate, ascorbic acid atiders [1,2], therefore its stability is an actpadbblem. We have
applied Raman spectroscopy for in situ analysisab§(Meldola blue) stability towards applied pdiahranging from
-0.6 to +0.2 V (vs. Ag/AgCl) in the phosphate bufté pH 7.

The dye compound was electropolymerized on Autedde by means of cyclic voltammetry in the solatio
containing 0.001 M Meldola blue, 0.02 M phosphatéfdr and 0.1 M Nz5O, (pH 6.9) by scanning electrode potential
from -0.6 to 1.0 V with scan rate of 100 mV/s. Thiglpoint potential of modified electrode was founde -0.05 V vs.
Ag/AgCl.

The changes under applied potential of the poly@diel blue) film were monitored by Raman
spectroelectrochemical method with excitation viewght at 785 nm (10mW) [3]. Two Raman bands wésen for
relative intensity measurements: 1) the band néaf tn' associated with aromatic ring C=C stretching \iibres,
and 2) the band at 1181 ¢moncerned with ring C-H in-plane deformations.

From the slope of the linearized data of relatimedintensity change with applied potential tintes first—order
kinetic rate constants of the decomposition weteutated. In the pH 7 buffer solution poly(Meldditue) degradation
first-order constants were found to vary betweidlx 10" s* and 6.51x108 s* (r=0.92-0.95) for applied electrode
potentials in the range from -0.6 to +0.2 V, respety.
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THE INFLUENCE OF CARBON NANODERIVATIVES ON
THE ELECTROCODEPOSITION OF COPPER NANOCOMPOSITE COA TINGS
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The primary attention in obtaining the metal mat@mposite coatings by electrodeposition with netaid alloys
was devoted to the particles of micrometer-sizee Thatings formed have a dispersion-hardened lystrenus
metallic matrix with an evenly distributed solidgste of particles of oxides, carbidete and traditionally are used in
the automotive industry and in the aeronautics earwcorrosion and high-temperature oxidation taste coatings
[1]. Our work illustrateghe conceptf the formation of metal matrix composite coatingsagueous electrolyte-
suspensions with carbon nanoderivatives (CN) (Eigespecially their alteration in acid copper #lagte-suspension
as well as on the cathode during electroreductfaopper. Indisputable fact is that nanophases hesently generated
considerable scientific interest because of thera@vgments in a variety of properties that are etgqzbto result from
grain-size reduction to the »r_lran'qmeter-scale‘z.
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Fig. 1. TEM (Morgagni 268) image of carbon nanoderivati¢@sl) synthesized at 86010 ° C by catalytic chemical precipitation
and decomposition of carbon black or / monoxideBbydouard reaction using a Fe (G@atalyst precursor (CN 1) (a). 5 %3

gas was injected into separate stream of gaseaodis If@&N 2) (b).

The investigated carbon nanoderivatives (CNs 123rafimulated formation of nanostructured crysdtialicoatings
with a smoother relief than that of pure coppertioga The hardness of pure copper coating reacB@skgf.mn,
while the hardness of the copper nanocompositangsaincreases up to 300 kgf.mniThe electrical resistance of
copper composite coatings slowly increases, whemfttimal concentration of both carbon nanodenvestis exceeded
in electrolyte-suspension. It should be noted that fraction of nanoderivatives commonly is low dizea high
threshold of "penetration” into growing coating éay in a strong nanostructured electrolyte-suspansh new
generation of copper nanocomposite coatings has bétined. It is known that graphene is the naiwengto
individual sheets of $ghybridized carbon bound of which crystalline grighthe most thermodynamically stable form
of carbon, is composed. The bonds between the graplplanes are very weak [2]. Crystalline formscafbon
nanoderivatives are identified by XRD analysis witlystals lattices of graphite and a quasi-stabliel $eG solution
of angstrom-size. Graphite oxidizes in the aerateshgly acidic copper electrolyte to graphite @xidhich is soluble
in aqueous electrolyte. It is then that graphenerkacan be disengaged and separakedording to [2, 3],positive
charged graphene layers in graphite play a simil@ras positive ions in crystal lattice of met&snilarly to graphite,
electrical conductive and positively charged gragghean interact with the cathode and codeposite edpper. XRD
analysis shows that crystallographic orientatiorcabper crystal growth is changed, when copper omitg coatings
are formed with carbon nanoderivatives. Thus, ipodated into copper matrix graphite oxides andf@phbenes of
angstrom-size generated changes in copper coatpggies and material durability.

The coexistence of these mobile graphene planesirag the characteristics of a new class of grapiesed
materials and widened their perspective use inri¢tyaof applications. Graphene sheets are pratlictiehave a range
of unusual properties. Their thermal conductivitidamechanical stiffness markedly exceed the valoegraphite,
their fracture strength should be comparable to dfi@arbon nanotubes for similar types of defextts One possible
route to put these properties to practical use wbel to incorporate graphene sheets in a compwositerial. Graphene
has been used as reinforcement in polymer compgoagen less expensive substitute for carbon naest@raphite,
inexpensive and available in large quantities, ttofaately does not readily exfoliate to yield indival graphene
sheets without mechanical or chemical treatmenthotigh graphite is known as one of the most chdlyidaert
materials, graphene, which is a single atomic ptdrgraphite, can react with atomic hydrogen, whigmnsformshis
highly conductive semimetal into an insulator -pfraneThe obtained graphenderivative - graphane is crystalline and
retains the hexagonaltice, but its period becomes markedly shortantthat ofraphene [4].

Acknowledgments* Authors thank to prof. J Barkauskas and dr. A«&uias for carbon nanoderivatives synthesis (VU, DCh,id8lnLithuania)

References

1.V. Medeliere. Jahrbuch Oberflachentechnik ( ISBN 978-3-874880-2¥Band 64 (2008) 310.

2. K.S. Novoselov, A.K. Geim, S.V. Morozov, D. JigM.I. Katsnelson, 1.V. Grigorieva, S.V. Dubond&ature. 438 (2005) 197.
3.F. Rozploch, J. Patyk and J. Stankowski. ACTA PHYSRIBLONICA. A 112 (3) (2007) 557.

4. D. C. Elias, R. R. Nair, T. M. G. Mohiuddin, S. Morozov, P. Blake, M. P. Halsall, A. C. Ferrari, D.. Boukhvalov, M. 1.
Katsnelson, A. K. Geim, K. S. Novoseldcience30 January, 323 (5914) (2009) 610.

72



FUNGI DETECTED ON THE STEEL UNDER THE PROTECTION OF ZINC
POLYMERIC COATING EXPOSED AT ATMOSPHERIC CONDITIONS

A. Narkevi¢ius, D. Bwinskiené, R. Ramanauskas, A.Lugauskas, A. Selskién

D. Andziulevi¢ius
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Biocorrosion processes on metal surface are assdowith microorganisms or the products of theirtabelitic
activities, including enzymes, ex polimers, orgaand inorganic acids, as well as volatile compowth as ammonia
or hydrogen sulfide. Various mechanisms of biocsioo, reflecting the variety of physiological adfies carried out
by different types of micromycetes are identifiedl aecent insights into these mechanisms reviewadgi are well
known to produce organic acids, and are capabkntorce of contributing to microbial influenced rmsion. Fungi
survival in such environment is determined by thatabolism peculiarity, their ability to adopt theelves and
transform their enzymatic system for specific adsition process [1]. Metal corrosion process degema atmosphere
pollution by various chemical compounds, especiafiiporides and sulphure dioxide, and time of wesn@sne period
in witch an electrolyte film exists on the metaifage) parameter as well [2].

Steel plates (100x150x1 mm) covered with polymegicc coatings were exposed for 1.5 years underowari

environmental conditions: on the coast of Baltie gbleringa, Preila), in the rural zone (MoletaitdjsKulioniai

village) and in the suburban of Vilnius city, Vigm). The contamination of polymeric zinc coatingg mitosporic

fungi were detected after 0.5, 1 and 1.5 yearb®ekposure, fungi were separated and identifredllIthe trial period

30 fungi species were detected on the steel, cdweith polymeric zinc coatings, exposed in all siteentioned. A lot

of certain fungi species were finding only in therfcular sites: in Preila village-19 species, iml&tai town- 20, in

Visoriai suburban-25. A scaning electron microscdpéO 50EP (Carl zeiss SMTAG, Germany) was used to

characterize the morphology of the metal surface.
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Figurel. The general view of the developnaémhicromycets on the steel, covered with the pwgic zinc coating
after 1 year exposition under different landscapaddions.

The mass lost of the coatings after 1.5 yyeaposition was established, and the amount dédusinc in the
exposed coatings by the conventional solution ntketivas estimated. The changes of coatings electnaiché data
were also established.

Table: The mass change of polymeric ziratiogs and mass loss of the coatings through don@ster exposition under
various environmental conditions

Exposure Mass change of Zincpolimeric coatings (§/m Mass losses of Zincpolimeric coatings (g/m2) after
location and | depending on the exposition duration removal of corrosion products
duration 0,5 year 1 year 1,5 year 0,5 year 1 year 1,5 yearn
Preila -9,7 -3,4 6,3 23,9 26,8 36,6
Molétai 2,4 -6,3 -2,6 15,1 22,4 27,5
Visoriai -1,5 15 -1,9 16,4 17,8 22,6
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MORPHOLOGY OF ELECTRODEPOSITED TUNGSTEN OXIDE LAYER S ON
STAINLESS STEEL SUBSTRATE

S. Ostachawiuté, E. Valatka
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E-mail: evalatka@ktu.lt

Tungsten oxide has been widely studied as a mbbstause of its suitability for various applicaso WG, is one
of n—type semiconductors with great electrochromic pro@s [1, 2], so it is relevant material for desyd and smart
windows. Due to its relatively high electric contluity and photosensibility, W@is also used in gas sensing [3], it
may be one of the promising electrode materialswastewater treatment [4], photoelectrochemical bgdn
production [5] and decomposition of organic polhit[6].

The aim of this work was to prepare tungsten oX(déDs;) coatings on AISI 304 stainless steel by using
electrochemical deposition and to study their molpyy when depositing under various conditions arsihg
electrolytes of different composition. This work riglevant to developing a photoelectrochemical wetfor the
generation of hydrogen and oxygen from aqueougisaki

WO; coatings on stainless steel were prepared byretdetmical deposition under both potentiostatic and
galvanostatic conditions. The synthesis was carmigdby using peroxy — tungstic acid solutions MINa,WO, +
0.1 M H0, + 0.3 M HNQ and in the presence of different quantities oéisi@us acid (G- 0.01 M HSeQ). The
electrochemical measurements were performed wittoraputer-controlledAutolab PGSTAT12Ecochemie, The
Netherlands) potentiostat / galvanostat. The GPE® software was used for the collection and meat of
experimental data. A photoelectrochemical quartt was employed, and these electrodes were use8i 804
stainless steel as a working electrode, Ag, A{gGII (sat) as a reference electrode and platinune {geometric area
about 15 crf) as a counter electrode. The obtained tungsteteciatings were characterized by photovoltammetry,
differential scanning calorimetry—termogravimetrypSC-TG), scanning electron microscopy (SEM), X-ray
photoelectron spectroscopy (XPS) and X-ray diffac{XRD).

The results of the experiment show that the mosform and mechanically stable WQroatings can be
electrochemically deposited either potentiostdijcal -0.35 V potential for 20 min, or galvanostatly at the current
density of 5 mA/crhfor 10 min. XRD analysis revealed that the as-dépd tungsten oxide coatings are amorphous.
Heat treatment at 40Q results in the formation of monoclinic WOSelenious acid supplement to the electrolysik ba
improves quality of W@coatings, and its photoelectrochemical activity. to
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Fig. 1. SEM micrograph of as-deposited \WdatingFig. 2. XRD spectra of W@coating treated at 400
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SPONTANEOUS DEPOSITION OF Sb ON Pt: CHARACTERIZATIO N AND CATALYTIC
ACTIVITY

V. Pautienierg, L. TamaSauskait-Tamasiunaité,

A. Sudavitius, G. Stalnionis and Z. Jusys
Institute of Chemistry, A. GoStauto 9, LT-01MiBius, Lithuania

*Uim University, Albert-Einstein-Allee 47,D-89069JIGermany
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We introduce a method for Pt surface modificatimmough spontaneous deposition of both antimonygpscies
and antimony metal for fabrication of the fuel ogdltalysts viai) Pt immersion into Sb@HCI solution under open-
circuit conditionsji) subsequent rinsing of the surface by pure water.

The resulting Sb-modified Pt surfaces were charaew by X-ray photoelectron spectroscopy and teste
electrooxidation reactions of formaldehyde, methamaol formic acid.

The XPS analysis confirms the presence of irrelbrsidsorbed Sb oxy-species and metallic Sb offtheirface.
The acid treatment of Sb-modified platinum shovesgaificant decrease in Sb species coverage.

The spontaneously Sb-modified Pt catalyst showsOca.V more negative for formaldehyde and methanol
oxidation, while have insignificant effect on foenacid oxidation, compared to un-modified Pt. Fddehyde and
methanol oxidation is proposed to be enhancedeénldiv potential region due to OH species adsorptinrthe Sbh-
modified surface, required for poisoning fgxidation. A negligible effect of Sb modificatioon formic acid
oxidation can be explained by the direct oxidatibformic acid to CQ which does not require Qllspecies.

The proposed method must be further improved teldgvoptimal Sb species coverage by varying theeatnation of
modifying solution and/or modification time. The tined could be easily adopted for the tailored nstnoetured fuel
cell catalyst formulations.
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APPLICATION OF ENVIRONMENTALLY FRIENDLY LIGANDS
FOR ALKALINE ELECTROLESS COPPER PLATING SYSTEMS:
ELECTROLESS COPPER DEPOSITION USING GLYCEROL AS Cu(ll) LIGAND

K. Prusinskas, E. Norkus, I. Stalnioniei and J. J&iauskiené
Department of Catalysis, Institute of Chemistry;QI1L08 Vilnius, Lithuania

E-mail: kespru@chi.lt

The aim of the presented work was to investigateuliities of electroless copper deposition froolusons
containing glycerol (1,2,3-propanetriol) as cogperchelating agent under earlier specified coiodis, i. . 0.05
mol I'* copper(ll), 0.15 molt formaldehyde, excess of ligand (glycerol), pH > 2@ °C temperature, and compare the
results with those obtained for systems operatiigeasame conditions, but using different ligands.

Glycerol forming sufficiently stable complexes kitopper(ll) ions in alkaline solutions, was fouttdbe a
suitable ligand for copper(ll) chelating in alkaifpH > 12) electroless copper deposition solutidteduction of
copper(ll)-glycerol complexes by hydrated formalgiddn was investigated and the copper deposits forme
characterized. The thickness of the compact coppatings obtained under optimal operating condition1 h can
reach ca. 3-4um at ambient temperature. The plating solutionsevetable and no signs of Cu(ll) reduction in thikbu
solution were observed during the experiment tiResults were compared to those for systems opgratfitih other
copper(ll) ligands. Solution equilibria were dissed and itemized.
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BISLUOKSNES FOSFOLIPIDINES MEMBRANOS FORMAVIMO ANT Au PAVIRSIAUS
TYRIMAS TAIKANT PJEZOELEKTRINIO KVARCO JUTIKLIO MET ODA

T. Ragaliauskas, D. Plausinaitis, G. Valin¢ius®, R. Budvytyté?
! Fizikines chemijos katedra, Vilniaus universitetas, Naug&mdg. 24, LT-03225, Vilnius.
2 Biochemijos institutas, Mokslininlg. 12, LT-08662, Vilnius.
E-mail: deivis.plausinaitis@chf.vu.lt

Nuo 1985 maf, kai Tamm ir McConneli [1] pasi¢ metod leidZzianf modeliuoti hsteks membray, iSaugo
susidondjimas Sia sritimi dl paties modelio paprastumo. Tai leido taikyti fantentines ir tikslines studijas, t.y.
tyrinéti membranos strulita, pavirSiy, dinamily, elektrochemines savybes bgvaika su kitais objektais. Taip pat Sias
membranas imta taikyti kaip biologinius jutikliugienas iS Sio metodo privalum suformuota membrana pasizymi
dideliu stabilumu bei ilgaamzZiSkumu, tddgalima taikyti jvairiag tyrimo technik, bei pats formavimas galiab
atliekamas antvairiy pavirsy, kaip tarkim, stiklo, silikono ar metalpvz. platinos, aukso. TéldSio darbo tikslas buvo:
suformuoti bisluoksg fosfolipiding membran ant aukso pavirSiaus bei pjezoelektrinio kvardikijio metodu istirti jos
formavimosi ir nutirpinimo procesus [2].

Fosfolipidinis bisluoksnis buvo formuojamas ant salelektrodu padengto pjezoelektrinio kvarco judikkuris
pries tai 12 valangd laikomas tiolini junginiy etanolio tirpale [3]: ilg anglies atom grandir turincio tiolio (20-
tetradeciloksi-3,6,9,12,15,18,22-heptaoksaheksattdno-1-tiolio) bei merkaptoetanolio miSinyje. Kea jutiklj
jtvirtinus cetje, pastaroji buvo uzpildoma fosfolipido (1,2-difitoil-sn-glicero-3-fosfocholino) tirpalu etanolyjé
stadija, 1 pav.). Péus kelioms minuims buvo vykdomas etanolio pakeitimas buferiniuaiop(pH 7,2) (Il stadija, 1
pav.). Prajus pasirinktam laikui buferinis tirpalas pakiaimas absoligiuoju etanoliu (lll stadija, 1 pav.), o po keli
minuwiy cekje esantis etanolisél keiciamas buferiniu tirpalu (IV stadija, 1 pav.). Vigio proceso metu buvo
registruojami pjezoelektrinio kvarco jutiklio du d¥iai: rezonansinio daznitf bei ekvivalentias varZosAR pokyciai.

Fosfolipidinio bisluoksnio formavimo metu (Il stdaé pradzia) buvo stebimas 310 Hz rezonansinioidaz27 Q
ekvivalentires varZzos polgiai (1 pav.) nutirpinto bisluoksnio atzvilgiu (I\tadija). Fosfolipidinio bisluoksnio buvign
jrock ir taip vadinamas ,tulas" eksperimentas,

{1 stadia’: Il stadija Il stadija ; IV stadija kuriuo metu cel vietoj fosfolipido tirpalo
1 : Lo etanolyje uzpildoma grynu etanoliu. Buvo
pastebta, kad abiej bandymy metu paskutiése
stadijose registruoti dydziai (rezonansinis daznis
ir ekvivalentie varza) sutapo. Remiantis
L 500 teoriniais paskaiavimais formuojantis
bisluoksnei membranai ant jutiklio pavirSiaus
rezonansinio daznio pokytis thy siekti
apytikriai 30 Hz. Misy eksperiment metu
L -1000 uzregistruotas Zenkliai didesnis daznio pokytis
gali biati susigs su pavirSiuje eséim skygio
fizikiniy savybi (tankio ir klampumo)
pakitimais. Tai  patvirtina  uZregistruotas
ekvivalentirts varzos AR pokytis. Taip pat
neatmetama galimgb kad fosfolipidinio

s . . . . — — bisluoksnio formavimosi metu gali susidaryti
0 500 1000 1500 2000 2500 fosfollpldo Sankaupos [4]

s ISvada: tirpiklio  pakeitimo  metodu
formuojant fosfolipidir bisluoksg membraa,
buvo uZregistruotas pjezoelektrinio kvarco
jutiklio rezonansinio daznio sumgimas ir
ekvivalentits varZos padigimas. Vykdant
bisluoksnio nutirpinimo  eksperiment buvo
registruojamas prieSingas reiskinys -
rezonansinio daznio padijimas ir
ekvivalentires varzos sumajimas. Sie efektai parodo, kad pjezoelektrinio keajutiklio metodas yra tinkamas tirti
fosfolipidiniy bisluoksniy membran strukiroms ir y savykems.
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pav. Jutiklio rezonansinio daznio paky kreivés registruoto:
vykdant fosfolipidinio bisluoksnio formavimo ir fpimimo
eksperimeny; pilka kreivw — rezonansinio daznio pokgp Af
registravimas; juoda kreiv— ekvivalentigs varzos pok§io AR
registravimas.
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NANOMETRINIO STORIO PbSe SLUOKSNI U NUSODINIMAS ANT Ti
ELEKTRODO

|.Savickaja, P.Kalinauskas, R. Kondratas, A.Lukinslas.
Chemijos institutas, A,GoStauto 9,LT-01108, Vilsiiniversitetas, Vilnius
E-mail: savickaja @chi.lt

Svino selenidas yra siaurajuostis puslaidininkisirisk naudojamas infraraudonosios spindubisofutikliy
spinduly, lazery ir kity prietaisy gamyboje. Priklausomai nuo PbSe sluolsstiorio kinta draudziamosios juostos
plotis. Si unikali savyb dar labiau praptga PbSe panaudojimo galimybes.

Siame darbe buvo tiriama galimymusodinti nanometrinio storio PbSe slugkant Ti elektrodo, kadangi Sis
metodas yra palyginus pigus ir technologiSkai gaieZontroliuojamas.

IS rig&iy paprast drusky tirpaly Pb ir Se skiriasi lengvai, ir$iproces greif limituoja difuziniai procesai. 1S
SvieZiai paruodt tirpaly nusodinamos kokybiSkos dangos.cida Sie tirpalai yra nestabd, susidaro mazai tirpaus
PbSeQ@ nuogdos. Tam, kad ity galima padidinti tirpa] stabiluma, bitina naudoti ligandus, kurie sudaryt
pakankamai stabilius kompleksus su Pb jonais. Bawdpagrindu buvo pasirinktas elektrolitas: PbgSBy), +
NaSeQ+ KCH;SO;+ trilonas B, pH -10. Tokiuose tirpaluose Se iSskas prasideda, esant beveik 500mV
teigiamesniems potencialams negu Pb, o jo iSsisloygreif riboja kinetiniai reiSkiniai. Téau, kai tirpale yra kartu Se
ir Pb jonai, Svino iSsiskyrimas palerigs ir prasideda kartu su Se iSsiskyrimu. Priklauabnuo Pb ir Se koncentragij
santykio bei elektrolies parametr galima keisti Pb ir Se santyklangoje. Ekvivalentini koncentraciy tirpaluose,
esant potencialui —1,0V, dangoje nustatoma 8,0 %o0Sesant potencialui —1,2 V Se dangoje neranddligigant
dangos nusodinimo laikui, Se kiekis pavirSiuje &j@ar po 10 min pavirSiuje jis nebenustatomas. ¥esaangose,
nusodintose i$ toli tirpaly, randamas didelis kiekis Pb oksidjrfjunginiy bei priklausomai nuo potencialo, kuriam
esant nusodinamos dangos, randami skirtingi kiekagir PbSe.

Nusodintos dangos nepasizymi fotoelekdniis savykmis. Ta&iau po anodiés dang poliarizacijos natrio sulfito
tirpale iki +0,8 V, jos tampa fotoelektriSkai akigs ir virstap- tipo puslaidininkiais. Po danganodirés poliarizacijos
iki +1,3V jy fotoelektrires savylss iSnyksta. Poliarizuojant dangas katodiskai, flekteinés savyls neatsiranda. Tiek
anodiskai, tiek katodiSkai poliarizuptlang; pavirSiuje nustatomas PbSe.
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ELECTRODEPOSITION OF Cr-Co ALLOY FROM Cr(lll) FORMA TE-UREA BATH

S. Surviliené, a. Cediniené, a. Selskis, r. Jusknas, v. Jasulaitier
Institute of chemistry, a.gostauto 9, 01108 v#niithuania

Significant efforts have been made to develop emwitentally acceptable cr electroplating based on(ia)
bath to replace cr(vi) baths. Decorative trivalentplating baths are used for deposition of thibo{& 1 um) cr
coatings. Although some papers describe hard dingsadeposited from cr(iii) electrolytes, the wdecr(iii) baths in
industry is very limited because of chemical arecebchemical problems of &rions. The cr(iii) formate-urea bath
provides excellent results regarding the currefitiehcy, deposit appearance and working lifetinfighe electrolyte
[1], however, this process is not sufficiently adeed for industrial operation. Therefore, it mayamticipated that an
environmentally acceptable cr alloy electrodepdsitem a cr(iii) bath will replace the conventiomalcoating.

The aim of this work was to study the effect of lgoan electroreduction of chromium, structure and
composition of the deposit obtained from the grfiéth containing formate and urea as complexirmnesy

The deposition rate, composition, phase state tadtgre of cr-co deposits were analysed.

The cr-co alloys were electrodeposited galvanasthyi on the copper substrate with current derssifi¢ of 20 and 30
a dm? at a temperature of 58. The quality of the deposits was assessed visaall by using an optical microscope.
The coatings were characterized using the semanadkps methods.

the data obtained suggest that co, being an epmgitive metal in comparison with cr acts as algsta
therefore, the electrodeposition of cr-co alloynfrthe cr(iii) bath begins on the cu substrate mbae positive potential
than that of pure cr. Codeposition of cr with co,contrast, impedes the electroreduction of coioaé. Thus, the
electrodeposition of cr-co alloy occurs under a@elon of cr(iii) and inhibition of co(ii) ions ettroreduction.

Concentration of C?Qﬁn Cr(lll) bath | Percentage of Co in Cr-Co alloy Table 1. Percentage of Co (at.%) in Cr-Co
gl at. % alloy (10 um) plated on Cu substrate from
0.5 1.9 Cr(Il) bath at i = 30 A dm? and temperature
1.0 55 50°C.
2.0 7.7
3.0 10.0
5.0 49.0
10.0 60.5

It should be pointed out that the rate of electpmsition decreases sharply when the concentraficoa, > 3 g I, It
is known [2] that, in order to simultaneously ddpt®o metals, the difference between their depmsipotentials
should be< 200 mv. Otherwise, a more noble metal depositdgrénantly which can even result in exclusion ¢déss
noble metal. Such is indeed the case since therdifte in the reduction potentials of‘@nd cé" is about 0.5 v.
According to the data obtained, the Cr-Co alloyibggo deposit on the Cu substrate from the Crfi#ith containing 2
g I of CoC}, at -0.95 V, which is about 0.4 VV more positiverthiat of pure Cr plating (-1.35 V) and about 0.1 V
more negative than the potential of pure Co plafir@®85 V). As Co is deposited at a much loweratizg potential
than Cr, it is conceivable, that Co covered thes@tiace before Cr deposition, therefore Cr nuctbateCo forming
the alloy.

To characterize the phase state of cr-co depodispectra were recorded. The data obtained sutfgastiuring
electrodeposition of cr-co alloy the formation bétsubstitution solid solution is taking place simtomic radius of co
(0.1258 nm) is close to that of cr (0.124Bhe xrd pattern reveals that as-deposited cr-@y dilhs an x-ray amorphous
structure with the size of crystallites about 1m3. The morphology of the deposit shows significdependence of the
nodular structure on the percentage of co.

The valence states of elements in the top layecs-0b alloys were determined by xps [3]. The dectuted cr2p3
spectra show that the intensity of the peaks cpamrding to the cr(iii) compounds decreases, whettea®ne of the
peaks at be = 574-574.2 ev, which are characenstimetallic cf [4], increases from surface to depth of the deposi
The deconvuluted spectra of co2p3 recorded befodke adter sputtering of a top layer show the preseot two
components in each of these levels. The peaks&R8H¥.2 ev and at around 779.6-781.2 ev corresponietonetal [5]
and oxide [6] phases of cobalt, respectively. hudth be pointed out that the percentage of cobak feund to be
higher in the cr-co alloy deposited at 20 a“dthan that in the alloy deposited at 30 a“dniThus, the xps spectra
indicated the presence of oxide and metal phasdsofb metals in the top layers of as-depositecocalloy.
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ELEKTROCHEMINI U TYRIMO METOD U TAIKYMAS EKOLOGISKOS AUGALIN ES
PRODUKCIJOS KOKYB ES TYRIMUOSE

D. Sileikieneé, J. Pekarskas, T. Demikis
Lietuvos Zewsakio universitetas, Studentl, Akademija, 53361, Kauno r.

Ekologinisiikininkavimas Lietuvoje tampa vis pdiaresnis, o ekologis gamybos Zeas iikio produkciji
sulaukia didesnio vartotgjsusidomjimo[2]. Ekologiskai ikininkaujant galima naudoti tiek afas, tiek ir auga
apsaugos priemones, bet jos visos titi batiralios ar biologigs kilmes. [3]. Naudagnt leistinas atestuotas priemc
tiiama jy jtaka produkcijos kokybei. EkologiSkos produkcijaskife vertinama ne tik pagabrastinius cheminii
metodus, bet ir pagal elektrocheminius[1]. Pagadtatytus elekirocheminius rodikliu — pH, redoksaepaialg ir
savityjj elektros laiflapskafiuojama energetinvert P.

Darbo tikslas -istirti ekologirgje gamyboje leidZiam priemoni; jtaka skirtingy burokeliy veisliy kokybei, taikar
elektrocheminius tyrimo metodus.
Darbo uzdaviniai- nustatyti elektrochemius burokliy Sakniavaisi parametrus, suskaiioti jy energetig vert P, ii
jvertinti skirtingy priemoniy panaudojimgtakg energetigs verts kaitai.
Tyrimy s3lygos ir metodika N

Kalio traSy jtakos burolliams tyrimai vykdyti 2007 — 2008 m. LAJ Agroekobgios centro ekolo gis
gamybosiikyje. Ukyje vyrauja vidutinio sunkumo priemolio giliau égEki pasotintieji palvaZzemiai — PL{4
(Endohypogleyi-Eutric Planosols — PLe-glivkurie buvo neutras (pH 6,9), didelio fosfaringumo (270,0 mg Ky
kalingi (175,0 mg kg'), vidutinio humusingumo (2,25 %), mineralinio azpries gja dirvozemyje rasta 9,34 mg Kg
0 bendro azoto 0,196 %.Bukdk; elektrocheminj rodikliy tyrimai atlikti LZUU Aplinkotyros laboratorijoje.

Elektrocheminij rodikliy, kurie reskiami elekiros srads dydziais, gsajos su produkto kokybe apskiabtos
naudojantis NERST'o lygtimi, surandant iSvestiyd P [2]:

§ PW] = [29,07 mV - (rH-2pH)} rh,*

Sie matavimai teikia informadijapie produkto energetinvert ir tinkamuny Zmogaus manizmui, sveikurr
bukle, amZij, subrendimo laipgnpriklausomai nuo klimatogéygy bei fiziologiniy ypatybiy. pH verés reikdn¢, esar
ir statistiSkai patikimiems skirtumams, nedidehes pH veds skirtumai daZznai pasireiSkia tk Simtosiomis &a
skaiciaus dalimis. rH vedts reikSné proporcinga P vertei, elektrinis laidumasné atvirk&iai proporcingas rH ir
veréms. Vertingesni tie produktai, kurP vert ir rH vert yra Zemos, o rjvert: auksta [2].

Tyrimy rezultatai iry aptarimas
Nustatyto: skirtingy trad; jtaka burokliy veisliy Bordo 237, CylindraDetroit,energetias verés P kitimui
priklausomai nuo leistin priemoniy naudojimo. Gauti rezultatai pateikti paveiksleAl B, C)
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droi bs drozles geluoniu miltai
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C
1 pav. Burokliy Sakniavaisi. veisly Bordo 237(A), Cylindra (B) iDetroit (C) energetigs P ({W) veres,
LZUU Agroekologijos centras 2007 — 2008 m
ISvada
MaZiausios energetn verts P reik8ms nustatytos buraliy Bordo 237 Detroit ir Cylindra veisliy
Sakniavaisiuose, naudojant fosforittiil + Korn Kali + ragy geluoni milty tragSas. Galime daryti prielaid kad Sj
tragSos teigiamaitakoja burokliy elektrochemig suckt ir Sakniavaisiai yra tinkamiausi Zmogaus organizmu
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UNDERPOTENTIAL DEPOSITION OF Cu ONTO POLYCRYSTALLIN E Pt FROM
SULPHATE SOLUTION OF DIFFERENT ACIDITY IN THE PRESE NCE OF H,SeG;

D. Simkinaiteé, |. Valsiiinas, A. Steponawius
Institute of Chemistry, A. GoStauto 9, LT-0110&iws, Lithuania
E-mail:nemezius@ktl.mii.lt

Underpotentially formed metal overlayers have vbelen established to act as precursors for the atimbeand
growth of metal bulk phases in the overpotentiaiezoTherefore, the examination of the featureshef Me UPD
processes is of great importance. Cu UPD deposgiarfrequently used model for the elucidatiothef Me deposition
mechanism and kinetics.

It should be noted that the Cu UPD processes arkedlly influenced by a nature of substrate, contosiof
solutions and other factors, including potentiald acidity of solutions. Only a very few reportsyédeen devoted to
the role of pH of sulphate solutions, for exampléh a polycrystalline Pt electrode at pH 0.3 and[3, 2].

In this study, we present an analysis of the Cu UPa&tures onto Pt(poly) electrode usingSK), + CuSQ
solutions of different acidity in the presence gBEQ. This additive was typically applied for the acgetion of Ca"
discharge reaction in the deposition of bulk Cuelayor for the formation of thin layers of Cu sélles as
semiconducting materials, depending on the conipasif the working solutions.

The experiments were carried out wikl H,SO, + 0.01 M CuSQ without or with 0.005 mM k5eQ wherex
was 0.5 (pH 0.4), 0.1 (pH 1) 0.03 (pH 1.5), at 20.:£°C. The roughness factor of the Pt electrode waaddo be
2.05+ 0.05. The electrochemical investigation was penfmt using cyclic voltammetry (CV) and single poignstep
techniques. The samples for the ex situ AFM ingaedibn were prepared by a single potential pulstedge~ +0.35
V for tgep = 30 s. The equilibrium potential for a couple’Q0u was +0.260 V.

The main points that can be extracted from the dbtained seem to be as follows. The presence.®€@ in the
solutions of different acidity most likely resultsthe formation of Se(0) species onto Pt. The fiom of these species
manifests itself mainly in a dual effect. Firstadf, the Se(0) particles suppress the Cu UPD dterignderpotentials at
pH 0.4 and 1.0 while somewhat enhance the deposficCu layer at pH 1.5, in the whole window of gratials and at

E close to theEcUzch in the solution of higher acidity. Secondly, fralee AFM examination it follows that the

additive HSeQ causes the chain-like structure to be formed ersthface, which, in its turn, seems to be compos$ed
separate particles.
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STRUCTURE AND PHOTOELECTROCHEMICAL ACTIVITY OF SELE NIUM LAYE RS ON
AISI304 STAINLESS STEEL

A. Sulgate, E. Valatka
Kaunas University of Technology, De partment of Riay<hemistry, Radwny pl. 19, Kaunas LT-50254, Lithuania
E—mail: evalatka@ktu It

Seleium is one of the most important semiconductord #nis widely used in optics, electronics, catiyanc
pharmacy [1]. Recently, selenium thin fims are duer synthesis of CdSe, ZnSe and various compagiteelectroni
materials [2]. For this purse the reduction of selenious acid can be usedtrdhemical deposition has the follow
advantages: inexpensive equipment, layers thickaegstructure can be regulated by varying poteoti@gurrent densit
electrolyte composition and pH, process effectilyceeds at atmospheric pressure and low tempesal00C).

The aim of the work was to identify experimentatipetic peculiarities of electrochemical depositiohseleniun
layers on AISI304 stainless steel, their deterntin@arameters (temperature,3¢Q, ir HNO,; concentration, potenti
scanning rate) and explore layers structure anggsties.

Chronoamperometry and Sharifidills theoretical model were used to evaluate safamucleation mechanism [
It was confirmed that the deposition proceeds thinooomplex electrochemicahemical process. The effect of synth
temperature on structure, morphology and photoelelsemical activity of deposited selenium films veasdied by SEN
XRD, XPS and photovoltammetry analysis. It waslgghed that at 18-58 amorphous selenium is formed on stair
steel. At higher temperatures, the crystallinehljigphotoactivep-type selenium is deposited (Figure 1-3).

3.00u 0 2.0kV x13.0k SE(M)

Fig. 1.SEM micrographs of amorphous (a) and crystallimensem (b)
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Fig. 2. The influence of UV irradiation on potentiodynamic Fig. 3.XRD spectra of selenium layers deposited at
behavior of selenium layer deposited af 18 C (a) and 7HC (b)
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ELECTROLESS DEPOSITION OF Co-P AND Co-W-P FILMS FROM GLYCINE
CONTAINING SOLUTIONS AS BARRIER LAYERS AGAINST Cu D IFFUSION

R. Tarozaité, Z. Sukackierg, A. Sudavikius
Institute of Chemistry, A. GoStauto 9, LT-0110& M
E-mail: rimata@ktl.mii.lt

Co alloy thin films play a major role in ddepment of magnetic devices and microelectromdchhsystems.
Renewed interest to the Co electroless depositioogss is due to the application of Co-P or CoiB fifms as barrier
and cladding layers for protection of Cu layer irtmmelectronic systems. Co and Ni, if electrodefgasido not have or
have inferior barrier properties, whereas eleca®l€o or Ni and their alloys have barrier propsrfar Cu diffusion
[1]. Differences between electroless and electrodiégd metals have been ascribed to the presenuetaf phosphides
in electroless films annealed at 400 °C. The pmesafi phosphides in Co or Ni films changes the &gracking and
the structure in the grain boundaries. Though &Qdibm was found to be an effective barrier agai@stdiffusion, it
was proposed that introduction of a third alloygigment, especially a refractory metal (W, Mo, Redy improve the
barrier efficiency [2-4]. It is known that pure WVarmot be deposited neither electrochemically notheyelectroless
plating method, but may be co-deposited with irooug metals. An application of ternary Co-baseahdilas diffusion
barriers and capping layers for Cu improves inteneztion performance and solves some problems iptiege
contamination by copper. Co-W-P films have goodeaithn to Cu and many other surfaces.

The aim of our work was to investigate théuence of W(VI) species on the parameters of tedéess Co
deposition from glycine containing solutions, tegtithe composition and microstructure of the filokgained. The
effect of dicarboxylic acids on peculiarities oéetroless deposition of Co-P and Co-W-P films was mvestigated.

Electroless deposition of Co-P and Co-W{mdiwas performed on a copper foil or on copperodied by
sputtering on silicon wafers, without activationttwPd(Il) ions. The main composition of electrolgssting solutions
was (mol M): CoSQ 0.1, glycine 0.6, Nap#PO, 0.5 an additional buffering agent 0-0.5 and,\N&, 0-0.2. The
buffering agent used was one of dicarboxylic a¢malonic, succinic, adipic, tartaric). The depasitiof films was
performed from a freshly prepared solution at 80s@ution pH in the range of 9-11 wadjusted at room temperature
with a solution of NaOH.

It was established that an addition of hrfiig additives into glycine containing electrolessbalt deposition
solutions increases the coatings deposition radettaa quantity of phosphorus in the deposits. Tiiféeling action of
dicarboxylic acids increases to some degree withease in quantity of —GH groups in the molecule of dicarboxylic
acid. An addition of NaVO, in electroless cobalt deposition solutions leada tecrease in deposition rate. With the
increase in concentration of WOin the deposition solution P quantity in cobalatings decreases and W quantity
increase. At the molar ratio €oNVO,* = 1:1, 5 at.% of W were found in the deposited\@4? film (solution pH 10),
whereas in the case of EW0O,* = 1:2, the quantity of W in the film reached 8t%a

The microstructure of films changes with theorporation of tungsten into the coating. Thevgh of lamellar
structure, typical of Co-P films, is blocked in thpeesence of W ions in the deposition solution, and the
crystallization of coarser crystallites due to Vdras incorporation into the Co lattice is observ¢BD measurements
showed that in the presence of \fQons an epitaxic growth of cobalt crystallites tie Cu sublayer continues, in
contrast to Co-P crystallites growth. XRD pattemsasured by the grazing incidence method aftertheatiment of
Co-W-P film did not show significant changes in tladtice. XPS depth profile investigation does sbbw any
significant diffusion of Cu atoms into cobalt afteeat-treatment of the Co-W-P film, at the time wteertain Cu
diffusion is noticed after heat-treatment of the-R=dilms. This fact confirms that the Co-W-P thayér, deposited
from a glycine containing solution, serves as #udibn barrier to prevent Cu diffusion. Perfect ®sP barrier layer
properties as compared with those of Co-P are m@ted by different microstructure formation withiérposition of W
in the coatings. The advantage of the proposed adeth a possibility to deposit Co-based films on @ithout
activation with Pd and without using borohydrideDMAB in the cobalt deposition solution.
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Misris metalu praturtinti sulfidai yralomis d:l savo i$skirtin elektrofizini ir magnetini savybij [1, 2]. Sie
junginiai pasizymi metaliniu elekros laidumu, o Zm®a temperatose yra superlaidininkai. Teu jie sintetinami
aukstose tempef@bije ir skgyje. MiSriy sulfidy su metaliniu laidumu formavimoily paieska iry savybij tyrimai
yra aktualis kieto livio medZiag chemijos teorijai @ savo kristaligsir elektronirs strukfiros.

Bismuto sulfidas buvo nusodinamas ant stiklo @sgéilektrodo ir redukuojamas nikeliavimo elektmligsant
E = —0.28 V (SHE) [3]. Reikalingas rentgeno difralei analizei miltelij kiekis buvo sukaupiamas mechaniskai
nugramdant redukugptdang, nusodird 12 —20 cikl. Po to milteliai buvo kaitinami 6 val argono atrfessje ir
uzraSomos rentgeno difraktogramos D8 difraktometrCu K, spinduliuote.

Tiriant bismuto sulfidesgveika su nikelio jonais nikeliavimo elektrolite nustatytkad redukcijos metu, esant
potencialui artimam Ni/Ni pusiausvyriniam potencialui, Ni terpiastlang pakeisdamas jos sétilir sumazindamas
sluoksnio omin varz [3]. Remdamiesi §ityrimy rezultatais, o taip pat litetatniais duomenimis, manome, kad misr
praturting metalu Bi-Ni sulfidg galima suformuoti apdorojant bismuto sulfigidang elektrochemiskai, o po to
termiskai.

0- Ni;Bi,S, (PDF 26-1283)

+-NiS (PDF 77-1624)
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1 pav.Bi,S;dangos, musodintos ant stiklo anglies plokStehpdorotos 30 min Votso nikeliavimo elektroliégsant E = —
0.28 V, nugramdytos mechaniskai ir iSkaitintos agatmosferoje, rentgeno difraktogramos

1 pav. pateiktos rentgeno difraktogramos3Bidangy, kurios apdorotos Votso nikeliavimo elektrolitaj ke =
—0.28 V (SHE) ir pH 4, ir i8kaitintos 80, 120, 2B@i 250°C temperatroje. Rentgeno difraktogramose, esantG0
temperairai stebomos tik smailiuzuomazgos, o atskiros medZiagos stsailar neisryd§a. Kai temperatra 120C
rentgenogramose matome smailes, kurimdifigos B}S;ir rodo naujo junginio NBi,S, (PDF — 2b — 1283) — parkerito
susidarym ir kristaly stamlgjima iki deSintiy nanomety. Keliant temperaira iki 200°C, tesiasi rekristalizacijos
procesas ir vyksta tolimesnis kristabtamigjimas, t&iau esant Siai tempefahi be mirgty smailiy yra stebima
rentgenogramoje ir NiS smailPDF 77 —1624). I3kaitinus miltelius iki 2%D esmini; pokyiy rentgenogramoje
nestebime. I8kaitintuose WD temperatroje milteliuose Ni : Bi : S santykigyertintas rentgeno spindylenergetins
dispersijos spektrometrijos metodu (EDX), atitinkchiometrijos indekssantyk 3,7 : 2,2 : 2,7, kuris artimas
junginiui NisBi,S, su nedideliu NiS kiekiu.

Gauti rezultatai rodo, kad termiSkai apdorojus kedbdy nikelio jony turinéiame elektrolite BiS; dang galima
gauti miSy metalu praturting sulfidg — parkerig.
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SIDABRO SULFITINI U KOMPLEKS U ELEKTROCHEMINIO FFT IMPEDANSO
SPEKTRAI
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Spatiai besivystant mikro ir nano technologijoms, tagktualu parinkti tokius elektrolitus, i§ kyrnusodintos Ag
dangos tenkint gilaus rentgeno ar netgi spinduly litografijos keliamus reikalavimus. iBent tai, kad Ag sulfitinj
kompleksy elektrolitai pasizymi ypagera sklaidorja geba apspreidy panaudojim mikrotechnikoje [1].

Yra zinoma, kad Ag sulfitiji kompleks elektroredukcl pusiausvyrinio potencialo srityje apsprendzita |
elektrokristalizacijos stadija, kurios greitis g elektrodui ilgiau kontaktuojant su tirpalu. Sidimio elektrodo
impedansas galiiti modeliuojamas ekvivalentine schemaertinartia pavirsire Ag ad-atong difuzija.

Sio darbo tikslu buvo iStirti sidabro elektrokristacijos i sulfitinio elektrolito proces analizuojant
elektrocheminio FFT impedanso spektrus (61 mHz5-kHz), nustatytus galvanostatge alygose kas 30 sekundyi
(1 pav.). Naudojant kompiutesinimpedanso duomenapdorojimo program ,Zview", buvo gautas patenkinamas
eksperimentinj ir teoriSkai apsk&iuoty pagal proces modeliuojagdia ekvivalentie schem, spekty atitikimas.
Nesutapimai stebimi tik Zemiausidazni srityje. Tolimesd FFT impedanso spelgranaliz buvo tsiama
iSskakiuojant i§ impedanso realidsZ') ir menamos(Z'') dalies komponetiy indeélj, atsirandaritdel tirpalo varzos,
dvigubojo elektros sluoksnio talpos, adsorbsigrandies bei kvio perneSimo varzos. Tokiuibu, spektre tuty likti
tik elektrokristalizacijos impedansas, kiau galima analizuoti taikant pavirgmdifuzijos impedanso modgpasiilyts
[2] darbe. Pagalijdnode], teorire pavirsSires ad-atom difuzijos impedanso kompon&n santykio priklausomypnuo
bedimensinio dazni@/b galima palyginti su elektrokristalizacijos impedannustatyto kristalizuojantis Ag i$ sulfitinio

elektrolito, komponetiy santykio priklausomybe nuo kintamos sredazniow 2. Pakanka parinkifi bedimensin
dazn 1/brealiai naudoto dazniew 2 atzvilgiu (2 pav.).

o~ 1140
5 N
G- N 104
N
0.94
0.8+
0.74
0.6
0.5 o
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0 200 400 600 800 1000 1200 ! . : ) . .
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1 pav. Elektrocheminio FFT impedanso spektrai rivista 2 pav. Pavirsies ad-atom difuzijos impedanso komponén
esant pusiausvyriniam elektrodo potencialui. Tiopaldtis santykio priklausomybnuo e (simboliai) ir (L,16* (linija).
(M): Ag(l) - 0,05; NaSG;- 1. Laikas, prées nuo Ag Simboliai — eksperimentiSkai nustatyta elektroctiai
pavirSiaus kontakto su tirpalu pradzios (s): 1-3®0; 3-120; kristalizuojantis Ag i8 sulfitinio elektrolito (1gv., 2 krei¢),
4-210; 5-450; 6-1770; 7-1800. linija — teorire priklausomy#.

Turint 2 pav. duomenis ir naudojantis [2] darbeefldd lygtimi, atsiranda galimyhivertinti viduting ad-atong
difundavimo pavirSiumi trukrt

60 1 -1/2 r
b=r[—; — = : — = 083s.
\D 11 7 D

Tuo p&iu metodu iSanalizavus visus 1 paveiksle pateiktymedanso spektrus, apskabta vidutire ad-atong
difundavimo pavirSiumi trukradidéja nuo 0,66 s (1 pav., 1 kreiviki 1,56 s (1 pav., 7 kredy.
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SUZUKI AND SONOGASHIRA CROSS-COUPLING
REACTIONS OF 1-PHENYL-1H-PYRAZOLE DERIVATIVES
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As pyrazole derivatives are well known as pharmtcals, agrochemicals, dyes, complexing compoumdisRd-
catalyzed cross-coupling reactions is a versaiié for carbon-carbon bond formation, we chosexgare Suzuki and
Sonogashira reactions of 1-phenyl-pyrazole derivatives.

The starting compound was obtained by brominatiér3-tydroxy-1-phenyl-H-pyrazole [1]. The obtained
compound was used for Sonogashira reactibacetylation [2] was done to increase the actigitpyrazole derivative
in Suzuki reactions. Arylated 3-acetyl- and 3-hygrd-phenyl-H-pyrazoles were futher treated with triflic anhytdri
and obtained compounds were used for Suzuki croggliag reactions.

AcO R R R
1. NaOH
L AcO 7\ 2. THO /\
B R ——= N,
2. Suzuki N 3. Suzuki N
coupling ! coupling [
HO HO Br Ph Ph
Br /
N;/\ N _Br | \§ ]
N
ITI [ Ph Ph
Ph Ph
. HO // R //
Sonogashira
coupling f 1.T0 I \
I —_—
N{ 2. Suzuki N\N
| coupling |
Ph Ph

R=phenyl-, 3-thienyl-,
2-chlorophenyl-

As a result, various 1,3,4-arylsubstitutdd-fiyrazoles were synthesized.
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CHEMICAL COMPOSITION OF ESSENTIAL OILS OF Hyssopus officinalid..
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Hyssop Hyssopus officinalis.) has been known as a culinary and medicinal farihundreds of years. A great
number of studies refer to the compositiorHofofficinalis L. oil [1-6]. The plants belonging to the family Laro&ae
are the perennial herbs native in southern Eurapeage cultivated in Lithuania as well as in Celrdrad East Europe.

The aerial parts of plants were collected in 20081k flowering (in July) and air-dried at roomngerature (20-
25°C). The essential oils were prepared by hydrotiitih of 100g dried plants. The analysis of this eias carried
out by GC and GC/MS. HP 58901l chromatograph ecgipwith FID and a capillary column HP-FFAP was ufad
guantitative analyses. The separation was perfororectapillary column DB-5 (50m x 0.32mm, film thivkss
0.25um). The percentage composition of the essential wis computed from GC peak areas without cormectio
factors. Qualitative analyses were based on thepadson of retention indexes and mass spectra aaittesponding
data in the literature and the mass spectra ligsgkVilley and NBS 54K) [7].

Sixty three identified constituents made up 91.094.8% of the essential oils. The dominated compbwas cis-
pinocamphone (14.2%-33.6%), followed by pinocarvdii8.8%-26.9%), beta-pinene (7.0%-11.4%), hedydaryo
(4.0%-9.1%), germacrene D (3.8%-5.5%), (E)-carydiphg (1.1%-4.0%), gama-muurolene (2.4%-6.2%), -beta
phellandrene (1.5%-3.6%), spathulenol (2.1%-3.@4k. results of chemical composition essential @ilBl. officinalis
L. are in accordance with those of oils from Finld8] and Hungary [6].
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INTERACTION OF FUNGUS WITH TITANIUM OXIDE SURFACE
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Free living fungi play an important role in oxakt@nd carbonates formation with a variety of déférmetals
[1]. White—rot fungi and brown-rot fungi made hiigifiluence to the electrochemical activity of contive polyaniline
[2]. Oxide surfaces play an important role in several envirental processesSurface studies of chemical processes
occurring in the environment provide the informatabout adsorbate—surface interactions on the mialetevel [3].
TiO, is often used as a catalyst and an adsorbent vitoemental remediation, as well as for applicasian
electronics [4]. The study of the influence of fungal contaminaotthe TiQ reactivity and construction of innovative
nanomaterial is of increasing interest. The airthef study was to determine the microbial growtt possible causes
of chemical and/or biological deterioration of Tithin films in the nutrient medium.

The strains of fungi Aspergillus niger, Cladosporium cladosporioidesteftaria alternata, Exophiala
jeanselmei, Chrysosporium merdariurah the malt extract agaiDIFCO OXOID). Sol-gel derived TiOfilms
deposited by the spray pyrolysis technique werel (5 The intensities of adhesion of fungi of LiGurface were
checked after 7, 14, 28 and 56 days. Photogragiasingg electron micrographs, and AFM images wesed uo
demonstrate the growth of the fungi over the serfdheChrysosporium merdariurshowed the highest activity from
the five investigated fungi. Treated and untreaahples were analyzed by X-Ray photoelectrons spsactpy. The
attachment of Ti@film via the metabolic product resulted in deteaiton of the surface. The effect of fungus onleuti
and anatase is different. The presence of new X&&spof Ca2p3 on the metabolized Ti€urface shows the
formation of mineralization product. The volatilentethoxyborane on the rutile in exudation ©hrysosporium
merdariumwas detected by gas chromatographic-mass spedtiocmealysis.
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SPIROINDOLO[2,2']PIPERIDIN-3-ONO DARINI U SINTEZE IR REAKCIJOS

V. Buinauskaité, A. Sa*kus
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Indolo spiro junginiai yra pkai naudojami kaip fotochromai. [1] Spirobenz[elatd dariniai gali iiti naudojami
kaip fluorescensiss medziagosabteliy ir proteiny strukiiros tyrimuose. [2]

Darbo tikslas — susintetinti spiroindolo- ir spiestz[e]indolo[2,2‘|piperidin-3‘-onus, atliktiyj ciklo atidarym
veikiant mgstimis, karboniligs grugs redukcij ir reakcip su E§O'BF, .

edukcii2

R o R' 1
R \)l\ /
"R A "R
" RI NH, HCIO,
— / —_— —_—
/) N+ - N HN
| E
N \ \ Lo+
3 -
l a-b Il a-d Il a-d
a-R'=H,R"=H,R=-CHj
b - RR" = -CH=CH-CH=CH-, R = -CH3
c-R'=H,R"=H,R=-CyHg
d - RR" = -CH=CH-CH=CH-, R = -C,Hs

Taikant literafiroje [3,4] pateiki metodily buvo atliktas 1,1,2-trimetilindolda ir 1,1,2-trimetilbenz[e]indoldb
alkilintas metiljodidu ir etiljodidu. Remiantis éitatiroje [5] pateiktu spiroindolo[2,2']piperidin-3’-anlli(a,c) sintezs
apraSymu buvo susintetinti analogiski spirobefiaflolo[2,2"|piperidin-3’-onailll(b,d) .

Yra zinoma, kad spiroindolo[2,2'|piperidin-3’-onuiél(a,c) veikiant mgstimi, vyksta ciklo atsidarymas. [5]
Paveikus spirobengfindolo[2,2"|piperidin-3’-onuslli(b,d) ragstimi vyksta analogiSkas zZiedo atsidarymas ir iSskirtos
druskos.

Spiroindolo[2,2']piperidin-3’-onai lli(a,c) buvo pasirinkti kaip modeli#s molekués karbonilies grugs
redukcijos tyrimui. ISbandyta redukcija naudojamHd 4, AIH,CI, NaBH, ir H,+Pd/C. Parinkus optimalias redukcijos
salygas, jos buvo pritaikytos ir spiroberlihdolo[2,2"]piperidin-3’-onamslli(b,d). Manome, kad benzo Ziedas gali
buti priezastis d kurios redukcijos produktai nevisada buvo andakigiyginant su produktais gautais modalini
molekuliy redukcijos metu.

Buvo i&tirta ir karboniligs grugs sveika su EJO'BF;.

Visy junginiy strukiiros patvirtintos BMR, MS ir IR spekiibei elementiés analizs duomenimis.
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The essential oils of different parts of juniperspessed similar pharmacological properties [ERinene
dominated in many needle oils from various coustf&3]. Sesquiterpenoids prevailed in juniper wodsl [4].

J. communid.. samples were collected from two individual pkim two habitats. The essential oils from the
young shoots, needles, twigs without needles, frark stem and wood without bark were obtained byrbglistillation
and analyzed using GC/MS. The chemical composidfoyoung shoot, bark and wood essential oils eistadd for the
first time in Lithuania.a-Pinene (25.4 — 57.1%) was the predominant comstitin all needle, young shoot and twig
essential oils. Longifolene (25.3 — 28.8%) and Ibogheol (10.8 — 11.6%) were the main componentthé bark
essential oil. 1-epi-Cubenol (10.0 — 10.5%) arwhdinene (7.2 — 13.4%) prevailed in the wood oil.

Each part of plant synthesized its characteristmmounds. Only needle oils contained germacrend.D {
2.6%), isopentylisovalerate (0.3 — 0.8%), citrooleButanoate (0.4%) and trans-myrtanol atetate {00L.2%). Only
young shoot oils contained 10-epi-cubebol (0.2%g twigs B-oplopenone (0.6 — 1.0%). Longiborneol acetate {1.1
4.4%),a—longipinene (1.2 — 1.4%g;amorphene (0.2 — 1.5%), 9-epi-(E)-caryophylen8 {01.4%) and sativene (0.7 —
1.2%) were found only in the bark oils. Five compds were biosynthesized only in wood: cubebol (3.3.9%),
zonarene (1.0 — 2.6%), gleenol (2.2 — 2.6%), cub&né — 7.0%) and 14-hydroxy-muurolene (2.9 — 3.1%). The
guantity of monoterpene hydrocarbons decreasedagiting of plant parts.

The vyields of the oil from young shoots, needleggs, bark and wood were0.2%, 0.34 — 0.46%, ~0.16%,
~0.075%, ~0.06%, respectively. One hundred sixty inkentified compounds comprised 74.3 — 98.0%3.afommunis
essential oils.
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n-Conjugated organic materials have received intensisearch interest both in academia and inddsigyto their
potential applications in a wide range of electccand optoelectronic devices. New synthetic metlogies and novel
structures are continuously introduced into thizobhing field. Most recently, non-linear — ,banaraaid ,star* shaped
molecules have become an inspiring aspect of nahtehiemistry because it can lead to a strong emmaeot of
physical properties. In this respect some oligaargs with a pyrrolo[2,8fpyrimidine moiety in the center of molecule
could be of interest for material science. For rtlsginthesis the direct arylation is a simple apphnothat does not
involve the preparation of specific intermediate=seded in the synthesiga cyclisation procedures. Th8uzuki-
Miyaura cross-coupling reaction has been proven as a fiavieol for C-C bond formation in the constructionthe
biaryl skeleton in organic synthesis. Despite tbbieved advances in this area some difficulties landations still
exist when nitrogen heterocycles are one or bothetoupling partners. Moreover, to the best ofkmowledge, there
are no data on direct arylation chemistry in thergdg[2,3-d]pyrimidine series. In this connection and in ortieobtain
compounds with valuable photophysical propertiestudied theSuzuki-Miyaurareaction of 2,4-dichloro-1j and 2,4-
dichloro-7-tert-butoxycarbonyl)pyrrolo[2,2fpyrimidines @) with the selected arylboronic acids (Scheme 1).

Scheme 1
Ar Cl Cl Ar
= ii NZ i N7 ii N7
N —— ry —— - IR - 5 IR
)% N Cl)\\N N )\\ N )\\ N
Ar N H H Cl N )\ Bu-t Ar N )\ Bu-t
3a-e 1 2 O © 4a,b,c-f O ©

Reagents and conditionis- Boc,0O, DMAP, DIPEA,A, 10 min.;
ii - ArBD,, Pd(OAc), (2-biphenyl)dicyclohexylphosphine gRO,, dioxaneA
Ar: Ph @), 44-BuCgH, (b), 4-PhGHj, (c), 3-PhGH, (d), 4-(9-carbazolyl)GH, (e), 4-MeOGH, (f)

Study of the palladium-catalyzed cross-couplingtiea of 1, 2 with arylboronic acids revealed some pecularities
of the reaction. The influence of catalyst, ligasdlvent and amount of boronic acid on the croasling reaction
outcome was investigated. Differences in site-s$iefieg of the cross-coupling reaction df and 2 with arylboronic
acids were defined.

Absorption and fluorescence properties of the ssifed compounds in tetrahydrofurane (THF) solgioeh solid
state were investigated (Table 1).

Table 1. Data of UV-VIS and fluorescence spectra @ompounds 3, 4.

Compd. by e M E, ['molt-cm?) e maxe NM €™\ masxe NM O, % ™, ns

No. (solution in THF) (solution in THF) (thin film) (solution in THF)

3a 216 (27208); 264 (39969); 405; 416 432; 456; 485 42 3.6
316 (12185)

3c 217 (55035);299 (74472) 423 444; 469 53 3.0

3d 215 (44226); 258 (68076); 325 (12302) 418 438 43 5 3.

3e 265 (19693); 282 (22984); 293 (29529); 416 459 72 2.75
331 (35003); 341 (3721

4a 213 (37454); 263 (36692); 303 (20357) 386 393 3.6 ¥

4b 213 (37623); 274 (38480); 307 (23346); 382 392 5.7 z
325 (17005)

4d 256 (63463); 305 (1980 393; 39¢ 41¢ 12t 3.2

4f 215 (44437); 294 (50131); 327 (23801) 388 401 15 2 1

*®¢ — fluorescence quantum yieltls — fluorescence life timénot determined due to lod:

Compounds3 were found to exhibit blue fluorescence in THFutiohs {Ama 405-423 nm) with fluorescence
qguantum yields®g) of 42-72%, whereas 7-Boc group (compoudiislisplayed emission in the UV . 382-393
nm) with significantly reducedr (3.6-15%). In the solid state slight red shift'®f,., was observed. In summary, 2,4-
diarylpyrrolo[2,:-d]pyrimidines have been synthesized and elucidagetbaelclass of fluorescent molecul
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Prikabint; skyst;y membran konstravimas atré naujus gyvoje dstekje vykstamiy proces (fotosintezs,
kvépavimo, baltym saveikos ir kt.) tyrimo kelius [1]. Tokios modelis sistemos panaudoja savitvarkos preces
skirtingyg molekulyy ir strukfiry tvarkingam iSsiélstymui, kuris nulemiay specifines savybes (fiksuota molekuli
orientacija, strukiriné anizotropija, elektrinis laidumas ir kt.) bei pikymg (biosensor kiarimas, molekulig
elektronika, nanotechnologijos ir kt.) [2]. Modelimis molekulitmis sistemomis savitvarkos procesui tirti gaitib
oligoetilenglikolio dariniai pasizymintys lankstumstabilumu, tirpumu vandenyje bei maZu citotokgigla [3].

Sio darbo tikslas — susintetinti merkaptoalkil-ofgtileno oksidus) su blokuota merkapto grupe iresileno
oksidine grandine, besibaigi@a funkciremis grugmis, kurios gali bti lengvai modifikuotosjvairiomis grugmis
(biotino, streptavidino, iSsiSakojén alkily arba merocianino):

CI(CH)¢SC(CgHs)3
> HO[CH,CH,0],CH;(CH;)sSC(C¢Hs);

MB
HO [CH2CH20]“CH2CH20N3

CI(CH,)(Cl
> HO[CHzCHzO]“CH2CH20CH2(CH2)5CI —>
NH,*
SC(NH,), )
—— HO[CHzCHzO]“CH2CH20CH2(CH2)SS—C CI E—
MB \
NH,
NH,*
soCl,
——— CI[CH,CH,0],CH,CH,0CH,(CH,)sS —c\ cr n=2,4
NH,

Nustatyta, kad eterifikavimas ir reakcija su tiddka@midu mikrobangiés (MB) sintezs slygomis vyksta 10-20
karty grekiau, neijprastomis Sildymoatygomis. Visi junginiai charakterizuoti elemenisanalizs, BMR ir IR spekiy
duomenimis.
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MEDIATED AMPEROMETRIC BIOSENSORS FOR GLYCEROPHOSPHA TE BASED ON
CARBON PASTE ELECTRODES MODIFIED WITH BAKER'S YEAST

R. Garjonyte?, V. Melvydas’, A. Malinauskas®
% Institute of Chemistry, Gostauto 9, LT-01108, Min Lithuania
® |nstitute of Botany, Zaliuju Ezeru 49, LT-08408nMs, Lithuania
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Baker's yeastSaccharomyces cerevisidgas been proposed to be a possible source of ribgme Le-
glycerophosphate oxidase (GPO) that catalyses xtuation of the glycerophosphate to dihydroxyacetphosphate
through the reduction of oxygen to hydrogen perexid.

The possibility to use carbon paste electrodes fieoldivith commercially available dried baker's yeafor the
development of mediated amperometric biosensogligrerophosphate was investigated with various atets such
as potassium ferricyanide, N-methylphenazonium gietblphate (PMS), 1,2-naphthoquinone-4-sulfoniid @aodium

salt (NQS) and 2,6-dichorophenolindophenol sodiaihlsydrate (DCPIP The electrodes were prepared by placing a
layer of yeast cells on the top of electrode s@fand covering with a dialysis membrane. The smhstiwere
deoxygenated by purging Ar.

The scheme of mediated electrocatalytic oxidatioglycerophosphate can be represented as follows:

L-a-glycerophosphate + mediagg)y — dihydroxyacetone phosphate + medigigi(1)
mediatofeq — mediatofy + €, 2

where Eqgs. 1 and 2 are, respectively, chemicaktertrochemical reactions.

The highest and the most stable electrode respovesesobtained with potassium ferricyanide: 82 aA7per 0.6
mM of D,L-glycerophosphate (operating potential ¥,3solution pH 7.3) with a linear range up to 20 (with R?
value not lower than 0.991). Detection limits céted from the response ratio to noise 3:1 werhénrange 33 to 48
uM of D,L-glycerophosphate.

The electrode sensitivities with NQS at the sameraing conditions were significantly lower: 32  aA per 0.6
mM D,L-glycerophosphate.

The electrode responses with PMS as a mediatonatiéxceed 17 nA per 0.6 mM of D,L-glycerophospleatd
were not reproducible.

In the presence of DCPIP, the electrodes did regaed to D,L-glycerophosphate.
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STUDIES OF ORELLANINE SYNTHESIS
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Orellanine {) is a bipyridine di-N-oxide naturally found in senmushrooms (Cortinariaceae family). It is a
nephrotoxin (damaging kidney) and there are no knamtidote against its poisoning. Numerous stud@éa®ted to this
mushroom poisoning need efficient synthesis methods

Having tried few synthetic routes described inréitare on a lager scale we came across some preblem
Homocoupling of 2-halo-3,4-dimethoxypyriding) (which is a step that has to be taken in any efrth unfortunately,
is of a very poor yield. Although Tieco et al. [ijomised 75-87% of bipyridine when coupling is tatad by nickel-
triphenylphosphine complexes, 2-bromo-3,4-dimetipgxigine gave 24% yield at the most, 2-chloro-3,4-
dimethoxypyridine performed a little bit better agave 35% of bipyridine. After having tried a numioé nickel and
palladium catalytic systems with no success, weeweery surprised to find that a classical coopetalysis

give 45 % of desired product.
O/ |
— +7
N~ “Hal Hal

w 0—Z2

2

Another problem that arouse when Tieco et al. fijte was used was in the step of nitration of 213al
methoxypiridine-N-oxide J). Two processes are taking place in the reactigration to 4 and 6 positions of pyridine
and reduction of nitrated N-oxides. After carring the reaction at different temperatures maximumidyof desired 2-
halo-4-nitropyridine-N-oxide that we could obtairasvonly 30%. Because of this we decided to empibyuin
organics for the introduction of oxygen to the 4ptisition pyridine ring as described by Mongindt.al. [2].
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OXIDATION OF 5-AMINO-2-METHYLSULFANYL-6-PHENACYLFUR 0O[2,3d]-
PYRIMIDINES WITH PEROXYCARBOXYLIC ACIDS
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Furo[2,3d]pyrimidines as well as their structural analogsrplp- and thieno[2,3f|pyrimidines are isosters of
biogenic purines and can be considered as posaitiimetabolites of nucleic acid precursors [1]. Btorer, furo[2,3-
d]pyrimidines exibit valuable biological activitiesich as antifolate, anticancer, antiviral, antibaat, antifungal, and
inhibition of glycogen synthase kinase-3 and Chkiage [2]. Some furopyrimidines were shown to b&epbvascular
endothelial growth factor receptor 2 (VEGFR2) angidermal growth factor receptor (EGFR) inhibitor3].[
Considering the potent bioactivities of the compmsiwith furo[2,3d]pyrimidine core functionalization of positions 2
and 6 has been attracting much attention. The ukgnyl group which readily undergoes exchangénwiicleophiles
is widely used for functionalization of pyrimiding%-8]. On the other hand, the Baeyer-Villiger réac is an oxidative
transformation of ketones into esters by peracidickv is important for functional group transfornaatiand ring
expansion in organic synthesis [9,10]. Therefoeerttain goal of the present work was to investityaiesformations of
5-amino-6-phenacyl-2-methylsulfanylfuro[2¢pyrimidines under oxidative conditions.

It was found that 5-amino-6-phenacyl-2-methylsufifuro[2,3-d]pyrimidines 1a,b under oxidative conditions
(H-,O, / acetic acid) cleaved into 5-amino-2,6-dihydroxef@,3-d]pyrimidine (2) and corresponding-substituted
carboxylic acid3a,h. It seems likely that the SGHind CO groups in the starting compouddsb are oxidized to the
methylsulfonyl and ester groups which then are blyaied under these reaction conditions.

+ HOOC R
3ab
H,0,/ CI—gCOOHT (1.3aR=Br,b R=0CH)
|| < >

lab O

m-CPBA/CHCI, | (1bR= OCH)

N
o I M| \\A
oS N o e OCH, HC” \\ {

|C
s 4 O 0
NH NH
NZ 2 N~ 2
o I M ST
.U N o O?OOCH3 HO” "N o O?OOCH3
H,C | |
© 6 O 7 0

Treatmentlb with m-chloroperoxybenzoic acidrtCPBA) in CH,CI, yielded a mixture of oxidative products?.
The influence of amount ef-CPBA, temperature and reaction time on productiigion will be discussed.
The structure of synthesized compounds was condirinyethe results of elemental analysis and spemipis data.
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IMMOBILIZATION OF MALTOGENASE TO FINE MAGNETIC POLY  URETHANE
CAPSULES

I. Gerasim¢ik, S. Budrieng, T. Romaskew, E. Udrénaite
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In recent years, the technique of enzyme or whelleimmobilization has revolutionized the prospeat®nzym
application in industry. In other words, an imma&t enzyme is physically entrapped or covalentyded by
chemical means to an inert and usually insolublérimpavhere it can act upon its natural substrdtee matrix i
usually a high molecular weight polymer such ayaalylamide, cellulose, starch, glass beads, étc [1

Maltogenase is a maltogenic amylase, which hydeslysl,4-glycosidic linkages from the noeducing end ¢
the starch [2].

Due to unique magnetic features, magnetic partickes be used almost exclusively in some specialical
techniques, drug delivery and targeting, magnetgomnance imaging [3]. Inorganic-organic cehell nanoparticle
have recently gathered a lot of scientific intedast to the possibility to combine different prdjes of core and sh
in one particle. In addition, many interesting tealogical appliations are under development for this kinc
materials, for example in separation technologtalgais, biochemistry [4].

Polyurethanes (PU) are one of the most versatileniats in the world today. They are known for lgejrerfec
materials for footwar, machinery industry, coatings and paints, rigigulation, elastic fiber, soft flexible foa
medical devices [1].

The aim of present work was to study synthesis afymetic PU capsules (MPUC) and their suitability
immobilization of maltogenase.

M OCN(CH,),NCO W o
OH OCN(CHZ)GNH&O O)\NH(CHZ)GHN/K\[\/OHE

Scheme 1. Synthesis of PU

Magnetic polyurethane capsules were synthesized frolyvinyl alcohol (PVA) and hexamethylene diisangtt
(HMDI) ([PVA]:[HMDI] initial molar ratio was 1:5) sing magnetic material E®, which diameter was 5 pm anc
surfactant [5-7]The influence of used surfactant Tween 85, TweerP80/(propylene glycol) 250 on MPUC vyield v
determined. The highest yield of MPUC (66 %) watamied using Tween 85 when its concentration wa84%.

The core material d¥IPUC consisted of magnetite and the shell consistdelJ. Structure of PU was proven
chemical analytical methods and FTIR spectra (Seh&mMolar composition of PU was determined. Thatent o
shell in MPUC was varied from 65 to 85 % dependingfween 85 concentration. MPUC have relativity narisine
distribution in the range of 20-30m using for synthesis surfactant and8Dum without surfactant. In the last ¢
capsules were tended to agglomeration.

Maltogenase was immobilized onto synthesized MPWCcovalent binding via isocyanate groups. Part
liquefied potato starclsolution was used as substrate for estimation oéFigc of maltogenase. Efficiency
immobilization (EI) of maltogenase was defined ativitly of immobilized enzyme in percent from thetiaity of
native enzyme used for immobilization. It was netichat El was higher when for synthesis of MPUC Tw8Bwa:
used in comparison to El obtained when MPUC werghgsized without surfactant. Increasing of qugrdit Tweer
85 in reaction mixture from 0 to 0.13 % resultednioreasing of El from 48 to 91 %l of maltogenase was decree
with further increasing of quantity of surfactalmimobilized enzyme has shown high stability in tieme 2997 % o
residual enzyme activity remained after 50 daystafage at 4 °C temperature.
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10/2009.
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CATIONIZATION OF CHITOSAN AND ITS GRAFT-COPOLYMERS
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Chitosan, a linear polysaccharide composed Befl-4)-linked 2-amino-2-deoxy-D-glucopyranose and 2
acetamido-2-deoxy-lucopyranose, is a nontoxic, biocompatible anddégradable polymer obtained
deacetalytion of chitin, which is the second mdmtralant natural polysaccharide after cellulose.

The quaternized chitosan has high moistetention capacity, superior bioadhesive and antivhial propertie
even at neutral conditions [1]. This perspectivevdg¢ive can be prepared into several difféerformulations, includin
micro- and nanofibresThe morphology and diameters of electrospun filslesend on a number of parameters
include properties and composition of the spinns@ution such as concentration of the solutioncasgy
conductivity, polarity, etc. [2].

The present work focuses on modification of chitosad chitosaiN-MPEG graft copolymers by the use
glycidyltrimethylammonium chloride (GTMAC).

GTMAC was adopted as a quaternization reagent lseaafuhigh reactivity towasdamino groups of chitosan. |
know that GTMAC mainly reacts with amino groupscaftosan which are nucleophilic enough to openregtvexy ring
of GTMAC under acidic or neutral condition. Howeyérreacts also with hydroxyl groups under alkalitondiions
(scheme 1) [3].

OCHCHCHN CH,

OH CH HO
o] [
+ H,C—CH-CH;N—CH
o N/ |
?Ts clr

NH-CHzCH- CHZIFI CH,

HO NH

3

Scheme 1. Quaternization of chitosan

Chitosan was chemically modified to produce quaterrammonium salts in order to improve its antimigal
activity and physicochemical propertids-Quaternized chitosan (NQCHyith degree of quaternization (DQ) 3C
65% has been prepared by varying the ratio of saitdo GTMAC from 1:0.7 to 1:4 and carrying out teaction i
acidic or neutral media. Intrinsic viscosity of N@(repared from chitosan with medium malleer weight varie
from 11.4 to 3.7 declining at higher DQ.

A successive quaternization of NQCH in alkaline rme@sulted in a chitosan derivative containingtgurean
moieties attached both to amine and hydroxyl groofpshitosan. An additional quaternization of NQ@dve a
increase of DQ from 65 to 75%.

O-quaternized chitosan (OQCH) was prepared throughum dodecyl sulfate (SDShitosan complex (SC
intermediate which was soluble in DMSO. Quaternimabf SCC was carried out in a mixture of DM8vater, ar
then SDS was removed by the use of a TRIS solutiafortunately, OQCH had relatively low DQ (12 t898) and wi
insoluble in water.

ChitosanN-MPEG graft copolymers with degree of substitutidx@] 20 to 50% of chitosan were synthesizec
water-soluble 1-ethyl-3-(3-dimethylaminopropg@sbodiimide mediated reaction between chitosan“aativated” by
carboxyl groups methoxy poly(ethylene glycol) (MPEQ00). Chitosan-MPEG copolymers were high-moleeula
weight hydrophilic products soluble in water forigiviscous solutions. Intrinsic viscosity Nfmodified chitosans hi
tendency to decrease at higher DS of chitosan. épuiaed chitosalN-MPEG copolymerswith degree ¢
quaternization (DQ) 15 to 30% have been preparedabying the ratio bchitosan to GTMAC from 1:0.5to 1:4 &
carrying out the reaction in acidic media. Sucadsgiaternization of chitosaN-MPEG copolymers was confirmed
elemental analysis artt NMR spectra.

Acknowledgements. Financial support from the Litiaa State Science and Studies Foundatior04K:009
Technosacharidas) is gratefully acknowledged
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POTENTIAL BIPOLAR AND ELECTRON-TRANSPORTING ORGANIC
SEMICONDUCTORS BASED ON NAPHTALENE-IMIDE
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Organic low-molar weight glass forming or polymebarge-transporting matel$ because of their go
processability are attractive for the preparatiborganic light emitting diodes and other optodiecic devices. The
thin films on the different substrates can be fatrmsing simple techniques, such as drop-castirgpiorcoating. Suc
advantages are important when fabricating low dasge area devices. In contrast to numerous ocdaoie transpo
materials only few investigations have been done @rganic electrotransporting materia
[1]. The first aim of our work was synthesis anddéts of low-molar weight electranansporting materials prepa
by condensation. We have designed and synthesiagdug glass forming low-molar weight naphthaleiietide
based derivatives. (see Scheme 1). Thermal prepestranvestigated by the differential scanning calorimgDSC
method and optical properties by UV spectroscopy.

Bipolar transport has received little interest, daexe it requires efforts to combine both donor andepto
funcionalities. Threfore, we havgrghesised potential bipolar transporting matesibich can be used also as a dy
the photovoltic cells (Scheme 2).

The 6 molecule contains naphalene-imide acceptor funatity and an triphenylamine donor functionality.

The structure of all synthesized compounds was qutdw ‘H NMR, IR spectroscopy and mass spectron

methods.
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Scheme 1Synthetic route to compoun@s, 3b
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CHOLIO R UGSTIES ADSORBCIJA CELIULIOZ ES NESIKLIAIS

S. Gustaig, J. Kazlauske, J. Liesierg
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E-mail: jolanta.liesiene@ktu.lt

Cholesterolio kiekis organizme tiesiogiai sgsipu cholio figstimi, kurg gamina tulzis. Medicinoje cholesterolio
kiekis daznai mazinamas vartojant junginius, smiies cholio fgsi. Tam tikslui naudojami dariniai, turintys
aminogrupes: cholesteraminas, chitozanas.

Pastaruoju metu tiriama galimytaminintos celiuliozs neSiklius naudoti vaistpernaSaper os Celiulioz dél
savo poringos struiktos pasizymi puikiomis adsorbeéimis savylmis, o amininti celiuliozs dariniai jom mainy
principu gali adsorbuotiagstinius junginius. Kadangi celiuliéziSkinamajame trakte nesuyra, atpalaidavus vaistin
junginius, nesiklis pasisalina i3 organizmo peindenja Zarn. Zarnyne toks nesiklis kontaktuoja su tulziggatimis,
kuriy pagrindiré — cholio figstis. Siame darbe tirta choliagSties adsorbcija celiuliég nesikliu modeligje Zarnyno
terpsje.

Cholio mgsties perteklius i$ tulZies patenkploraja Zarm. Sioje virSkinamojo trakto vietoje terp pH kinta nuo
stipriai rigstinio (pH 2), kuris yra skrandyje, iki neutralakaris yra Zarnyne. Tatlcholio rigSties sorbcija tirta, esant
pH ribose nuo 4 iki 6. Tyrimams naudoti celiuksznesikliai DEAE-Granocel, gauti eterinant makraprceliulioze
prekiniu pavadinimu Granocel N-chloretil-N,N-dietthino hidrochloridu Sarmife terpje. Tokiame celiuliogs
darinyje vyrauja silpnai bazés bei vidutinio bazingumo aminogrég

Adsorbuotas choliotigsties kiekis nustatomas matuojant chotig&ties tirpal optini tank (bangos ilgis\=389
nm), pries tai sudarant spalgdompeksif jungin su koncentruota sieroggstimi.

Nustatyta, kad choliotigSties adsorbcijos katijonizuotais celiukszneSikliais greitis kinta laike: i8S pradzi
sorbcija vyksta gréiau, po to sudtéja. 1S kinetiniy kreiviy paskatiuotos adsorbcijos konstantos.

Katijonizuotos celiuliozs neSikliy sorbcire geba priklauso tiek nug jkravio, tiek nuo terps pH (1 pav.). Esant
terpss pH 4 maksimalus adsorbuotas choligaties kiekis siekia 84 mg 1 g sauso nesiklio. Ebaferinio tirpalo pH 5,
maksimali sorbcija siekia apie 52 mg 1 g sausoktieSio esant pH 6 - 23 mg. Neutraliosgygose cholio figsties
nesiklis neadsorbuoja.
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1 pav. Cholio igSties adsorbcijos kinetika DEAE-Granocel (pakaitiaipsnis 0,19). Sorbcija vykdyta 0,025 M
fosfatiniame buferyje, esant pH 4, 5ir 6

Cholio rigSties adsorbcijos priklausomylnuo celiuliozs pakeitimo laipsnio paréd kad maZiausia adsorbcine
geba pasizymi neamininta celiuliozSiuo atveju sorbcija tesiekia 0,3 mg/g sauso rdsto. Digjant aminogrupi
kiekiui celiuliozés dariniuose, diga ir jy sorbcire geba.

Gautus rezultatus palyginus su apraSytais liieof#, matosi, kad katijonizuoti celiuliég neSikliai pasizymi
didesne sorbcine geba choliagsties atzvilgiu nei naudojami vaistiniai sorbenthiolesteraminas bei litefabje
minimas silikagelis su ketvirtémis amonio grugmis. Medicinoje taikomo cholesteramino maksimalibeine geba
tesiekia 3,3 mg/g (sauso nesiklio), o litarafe apraSyt modifikuoto silikagelio adsorbent— iki 7,3 mg/g (sauso
nesiklio) [1].
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5 ) METABOLIT U NUSTATYMAS IR IVERTINIMAS
JONAZOL ES HYPERICUM PERFORATUML.) KALIAUS KULT UROSEIN VITRO

l. Jonuskiene, S. Sikorskaig, V. Mickevi¢ius
Kauno Technologijos Universitetas
Chemires technologijos fakultetas

Radvikny pl. 19; LT-50254, Kaunas
ilona.jonuskiene @ktu.lt

Zinoma, kad jonazeél (Hypericum perforaturL.) kaupia biologidkai aktyvius junginius: flavoidas, taninus,
eterinius aliejus, askorboig3i [1]. Bioaktyviis metabolitai 8 savo biologinio efektyvumo ir funkajj taikomi
biochemijos, fiziologijos ir augalekologijos srityse, taip pat maisto pramaenkosmetikos ir farmacijos pramese.
Didéjanti antrinip metabolity komerciré svarba, vartotgj teikiama pirmenyb augaliniams produktams reikalauja
atsinaujinatiiy nafiraliy Saltiniy, toctl ieSkoma nauj alternatyw biologiskai aktywvij junginiy gamyboje. DaugeBiy
junginiy sunku susintetinti, tad biotechnologiniais metodais iSvystytos skirtingws vitro sistemos bioaktyvi
metabolity gamybai: kaliaus kuiros, hsteliy suspensiés kultiros, organ kultiros [2, 3, 4].

Augaly biotechnologiniais metodais galima padidinti bityaky metabolity kaupimy. Vienas i$ bdy — jonazots
(Hypericum perforatuni.) kaliaus kuliiry gavimasn vitro ir metabolity iSskyrimas iSy

Sio darbo tyrimo tikslas: optimizuoti jonazel kaliaus genez organogenezin vitro ir nustatyti beijvertinti
metabolitus. Tikslui pasiekti retfo indukuoti jonaZzals kaliaus kulirg in vitro; jvertinti kaliaus organogenez
nustatyti beivertinti pirminius bei antrinius metabolitus.

Jonazals sklos Topasbuvo pasodintos ant Murashige-Skoog (MS) derpe augimo reguliatayi Jonazals
kaliaus genexs optimizavimui iSdygusi daigy hipokotiliai buvo perkeltij Petri lekSteles ant astuoniMS terpiy su
skirtingomis auksin ir citokininy koncentracijomis: 1) 1-naftilactaigstimi (NAR) (0,05 mg/l); 2) NAR (0,1 mg/l); 3)
NAR (0,5 mg/l); 4) NAR (1 mg/l); 5) 6-benzilaminopou (BAP) (0,2 mg/l); 6) BAP (2,5 mg/l) ir NAR (8,mg/l); 7)
2,4-dichlorfenoksiactougstimi (2,4-D) (0,2 mg/l) ir kinetinu (Kin) (0,02éhg/l); 8) 2,4-D (1,105 mg/l), Kin (0,215
mg/l) ir NAR (0,186 mg/l).

Tyrimo rezultatai parog kad intensyviausia kaliaus genez/ko MS tergse su BAP — (0,2 mg/l); BAP (2,5 mg/l)
ir NAR (0,5 mg/l); 2,4-D (1,105 mg/l), Kin (0,215g#l) ir NAR (0,186 mg/l). Dalis gauto kaliaus auidjns 2,4-D
(1,205 mgl/l), Kin (0,215 mg/l) ir NAR (0,186 mgthrp:s perkelta ant teds su 3-indolilbutanoagstimi (IBR) (5 mg/l)
jonaZoks Sakmy regeneracijai.

Chlorofilo a ir b bei karotinoidy kiekiai buvo nustatyti jonazéd kaliaus kulirose, indukuotose MS terge su
BAP (2,5 mg/l) ir NAR (0,5 mg/l) bei 2,4-D (1,105g#), Kin (0,215 mg/l) ir NAR (0,186 mg/l). Pigmenkiekis
nustatytas po 10, 20 ir 30 dierChlorofiloa ir b bei karotinoid kiekiai jonazoés kaliaus kuliroje, indukuotoje su 2,4-
D (1,105 mg/l), Kin (0,215 mg/l) ir NAR (0,186 mpkito tolygiai. Gauta, kad chlorofila kiekis jonazods kaliaus
kultiroje, gautoje su 2,4-D (1,105 mg/l), Kin (0,215 Hha/NAR (0,186 mg/l) per 10-20 kultivavimo dienpadidjo
1,2 karto, per 20-30 dienas — 2,7 karto.

KokybiSkai buvo nustatyta, kad jonaZslkaliaus kulira kaupia flavonolius, flavononus, flavonus, challs ir
auronus, 5-oksiflavonus, 5-oksiflavonolius, katecisi. Daugiausia §iflavonoidy sukaug jonaZots kaliaus kulira,
kultivuota MS tergje su BAP (2,5 mg/l) ir NAR (0,5 mg/l). Didesnisaflonoid; kiekis (pagal hiperozig) buvo
sukauptas jonazéd kaliaus kuliroje, augusioje MS tege su BAP (0,2 mg/l) lyginant su kaliaus Kk, gautoje
terpje su BAP (2,5 mg/l) ir NAR (0,5 mg/l).
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CARYOPHYLLENE OXIDE-RICH ESSENTIAL OILS OF ARTEMISI A CAMPESTRIS L.
FROM LITHUANIA AND THEIR TOXICITY
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The genusArtemisia, with up to 500 species, is one of thgedat and most widely distributed of the nearly 100
genera in the tribe Anthemideae of faenily Asteraceae. Many different speciesfofemisiagrow wild in Lithuania
and some of them are common, suchAasbsinthium A. vulgaris and A. campestrig[1, 2]. The latter, commonly
known as Field Wormwood or Field Sagewddrgcunculussection) is a perennial or biennial plant, whicbitats
range temperate regions throughout the northerndpdm@re. This species is common for most partsubge. It is
polymorphous and is divided into several subspemiekforms.

A. campestriss known as a medicinal herb with anthelminticjseptic, cholagogue, deobstruent, emmenagogue,
stomachic and toniproperties [3, 4]. Moreover, this species has atleémical properties by inhibiting the growth and
germination of some neighboring plants [5]. Literat studies showed that there are no research rimge
ethnopharmacology, volatile oil components andbatierial activity ofA. campestrigrom Lithuania. Thus the aim of
the study was to determine chemical compositiontaritity of essential oils from aerial parts Af campestrisubsp.
campestriof various Lithuanian geographical origins. Alhgales were collected at full flowering stage to pamne oil
compositions of plants at the same phenologicgksta

Chemical composition of the essential oils of algpwand part ofArtemisia campestrjscollected at ten habitats
from different parts of Lithuania is presented histwork. The first major component in the oilsadif samples under
this study was caryophyllene oxide (8.5-38.8%), e amount of compounds with caryophyllane skeletried
from 10.2 to 44.5%. As the second main constitweag found germacrene D (9.4-15.0%) in four samplésof ten,
while another four compoundscaryophyllene (in two oils)B-pinene (in one sample), spathulenol (in two célej
humulene epoxide Il (in one oil) were as secondgyial components in the six remaining samples. fhiré main
components were to ke or B-pinene (in three oils)3-ylangene (in two samples), germacrene D (in tisaaples),
humulene epoxide Il (in one oil), junenol (in on or spathulenol (in one oil). The eighty-sevelentified (one of
them tentatively) compounds comprised 73.6-92.3%h®fils.

Toxicity test of the essential oils of field wormaae has shown that lethality (6 of brine shrimp Artemia
sp) larvaeis 15-20 (png/mL) for three of the oils. Data of théstt revealed that essential oilsAf campestriswith
caryophylene oxide (containing 12.1%, 22.1 % an@%) and germacrene D (9.4%, 5.8%, and 9.9%, r&spbg are
toxic enough to kill shrimps, despite that the entely toxic ketones (such as andp-thujone or artemisia ketone)
characteristic to Artemisia genus plants, wereewen detected in the investigated oils.
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SYNTHESIS OF NOVEL FUSED [a]TRIAZOLO[1,5]BENZODIAZE PINE DERIVATIVES

Lidija Kosychova*, Zita Stumbrevi ¢iuté, Regina Jartiené, Vida Ragaleviiene, Zita
Staniulyté, Algirdas Palaima, Benedikta D. Puod4inaité
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Benzodiazepine derivatives are important pharméasstthat are used as prescribed drugs. The ssistbéfused
heterocycles containing the triazole moiety is vattyacting and has generated intense studieseothlemical and
pharmacological properties of this system.

Recently we have described the preparation of gutest triazolo[4,3-a][1,5]benzodiazepine derivasvirom the
corresponding hydrazides [1]. As a continuationoof investigation on tricyclic fused benzodiazepinge have
extended synthetic pathway by the condensationizatadn reaction of novel 4-hydrazino-2,3-dihydrid-1,5-
benzodiazepine.

We present the synthetic pathway of various noweydlic [1,2,4]triazolo[4,3-a][1,5]benzodiazepimerivatives
(5-8, 10 via thioether [2] and hydrazine derivatives of bdnzodiazepine as starting materials (Scheme).
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All new derivatives are crystalline. The structofenew compounds was supported by the analysi® dH and™*C
NMR spectra.
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3-AMINOBENZO[ B]TIOFENO-2-KARBOKSIR UGSTIES METILESTERIO
DARINI U: TIOKARBAMIDO IR PIRIMIDIN-4-ON-2-TIONO SINTEZ E
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Benzopltiofeno dariniai turi prieSuzdegimirbei analgetin poveilf, pasizymi antioksidacémis savylmis, taip
pat yra potenci@k antimikrobiniai, antibakteriniai bei antipsichti vaistai. [1]

Jie gali lti receptori: Zmogaus leukoaitelastazs (ZLE), fosfodiesteras 7 (FDE), 2-amino-3-hidroksi-5-metil-
4-izoksazolpropioniés rigsties (AMPR) receptayj epidermio augimo faktoriaus receptpEAFr) inhibitoriai bei
antagonistai. Be to, Sie dariniai inhibuoja tubalipolimerizacijos reakgjj ir stabdo kai kuj Zmogaus piktybinj
véziniy lasteliy augimy. [2]

N

NH, NCS S

_—/
OMe —=
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3aR=Ph;4aR =Ph \ N—R
3bR=Bn;4b R=Bn S

4O

Monosacharid izotiocianatai yra vieni iS svarbiaysitarpiniy junginiy karbohidrai chemijoje, naudojami
biologiskai aktyviy dariniy: tiokarbamidinius karbohidratus, glikosilaminagstis, N-nukleozidus, N-glikopeptidus,
spironukleozidus, spiroglikozidus bei kitas glikstiuktiras sintegje. Gamtoje sutinkami ar chemiSkai modifikuoti
karbohidraty bei heterociklink junginiy dariniai pasizymi prie®Zinémis, antibiotikmis ir prieSgrybeliamis
savyltmis. Tiokarbamidai yra svaiib, kaip grandis kuri sujungia monosacharidus swerbeikliniais junginiais.

Grandies formavimo principas yra paremtas ankiondensacija su izotiocianatais. [3]
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Metil-3-aminobenzdj]tiofeno-2-karboksilatui 1 reaguojant su tiofosgenu kambario tempemé, buvo
susintetintas atitinkamas izotiocianatasPatikrinus 3-izotiocianatobenifiofeno-2-karboksilato2 reaktyvuma su
aromatiniais pirminiais aminais Svelniose bagm alygose gauti acikliniai tiokarbamid&a,b. Jvykus junginio3a,b
savaiminei ciklizacijai, bei junginiui2a,b reaguojant su aromatiniais pirminiais aminais paenzop]tiofeno
pirimidin-4-on-2-tiono dariniaéta,b. [4,5]

2,3,4,6-DiO-izopropiliden-L-sorbog naudojome kaip karbohidtgpimode] formuojant tiokarbamidinius darinius
ir pritaikius skirtingas sinteés slygas, buvo optimizuota ben#ifiofeno — L-sorbofuranazs N,N’-dipakeisto
tiokarbamidinio darinio8d sintez. Ciklinio benzop]tiofeno — L-sorbofuranazs tiokarbamidinio junginio gauti
nepavyko, nes benzgfiofeno fragmentas yra erdvinis trukdis, uzkerisuhelia ciklinimo reakcijai, kuri vyksta esant
maZesims nekarbohidratiims molekuéms.

Referenes

1. I.C.F.R. Ferreira, M.-J.R.P. Queilroz, A. Begou,Krisch, M. Vilas-Boas. Bioorg. Med. Chem. Léité (2006) 1384.

2. D. Allen, O. Callaghan, F.L. Cordier, D.R. DobsanM. Hotten, M. Owton, R. Rathmell. Tetrahedron tkes. 45 (2004)
9645.

3. M.l Garcia- Moreno, P. Diaz-Perez, J. Defaye, J.M.@Gn&mdez. Carbohydrate Resear@Bi7 (2002) 2329

4.  AK. Mukerjee, R. Ashare. Chemical Reviews4.(1991) 1.

5 0. Lopez, I. Maya, J. Fuentes, J.G. Fernandez-rslaretrahedror@0 (2004) 61.

103



ORGANIC NITRATES AND NITRAMINES:
SYNTHESIS AND VOLTAMMETRIC CHARACTERISTICS
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Organic nitrates (R-O-N£ and nitramines (RR,-N-NO,) are numerous groups of oxygen-rich high energy
compounds, widely used as propellants, explosivesracket fuels [1]. Several organic nitrates dtsand practical
application as medicinal drugs - vasodilatantgricnoxide releasers [2].

In continuation of our research with high energytenals [3, 4] we have synthesized a number of onodi-
and polynitrates and N-nitramines by the reactibnstarting aliphatic/alicyclic hydroxyl- and anoiderivatives with
N,Os in CH,Cl, medium at -5 - +%& temperature. Obtained nitrates and nitramines3{lwere identified by TLC, IR
and NMR spectroscopy and used for electrocheminadstigations. Voltammetric experiments were pent using
Parstat 2273 (Princeton Applied Research) potaatiasontrolled by PowerSuite electrochemical sofewaGlassy
carbon (Princeton Applied Research, diameter 2 mumdking electrode, saturated Ag/AgCl (+205 nvg. NHE)
reference electrode, and Pt wire (56 Thauxiliary electrode were used in a standard teteetrode scheme. A glassy
carbon electrode was polished with a suspensi@uofina powder (1'm), and then rinsed thoroughly with deionized
water. The anaerobic conditions were obtained brgipg the solutions (0.05 M K-phosphate + 0.1 M K@H 7.0, 25
°C, compound concentration, 0.4-1.0 mM) with argomZ0 min. Stock solutions of compounds (0.1 M)eaverepared
in DMSO. The voltammetric reduction peak-potenti@s;) of compounds studied in this work are giwenAg/AgCl
electrode. Because of the typical electrode foutlngng the repetitive scans in the presence obcitmpounds, only
the electrochemical parameters referring to thestan are presented.

Voltammetric characteristics of nitrates and nitirzes are represented in the table below:

No. Compound Mw Bea.MV (Ag/AgCI, 50 mV/s), pH 7.0
1. Ethylnitrate 91 -1075
2. 1,2-Ethanediol dinitrate (EGDN 152 -634
3. 1,2-butanediol dinitrate 180 -1300
4. 1,4-butanediol dinitrate 180 -1230
5. Xylitol pentanitrate 377 -960
6. 2,2'-Dinitroxydiethyl-N-nitramine| 212 -835
(DINA) -1101
7. Inositol hexanitrate (IHN) 450 -780
8. 1,2-propandiol dinitrate 180 -768
9. Erythritol tetranitrate (ETN) 302 -847
10. Mannitol hexanitrate (MHN) 452 -830
11. | Pentaerythritol tetranitrate (PETIN) 316 -770
12. Diglycerol tetranitrate 346 -565
-738
13. 1,2,3-propantriol trinitrate (NG) 227 -1007
14. Diethylenglycol dinitrate 196 -705
15. 1,2-pentanediol dinitrate 194 -863
16. 1,2-hexanediol dinitrate 208 -883
17. 1,6-hexanediol dinitrate 208 -1076
18. 1,3,5-trinitroperhydro-1,3,5- 222 -976
triazine(RDX) -554
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AMPEROMETRIC BIOSENSORS FOR LACTIC ACID BASED ON CA RBON PASTE
ELECTRODES MODIFIED WITH YEAST KLUYVEROMYCES LACTIS
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Rapid determination of lactic acid is importantcimical analysis, biotechnology, food industriexlasports [1].
Electrodes modified with whole cells of yedadansenula anomald2] and baker's or wine yeaSaccharomyces
cerevisiag3] were proposed as possible biosensors foralctid acid.

The aim of this study is to investigate the carlpaiste electrodes modified with yeddtyveromyces lactiga
source of flavocytochrome,hin combination with mediator potassium fericyamids amperometric biosensors for
lactic acid.

The scheme of electrocatalytic oxidation of laeibid can be represented as follows:

L-lactic acid + flavocytochrome,f,— pyrivic acid + flavocytochrome e Q)
flavocytochrome Req)+ Fe(CN)* — flavocytochrome o) + Fe(CN)> 2)
Fe(CN)>— € + Fe(CN)¥, (3)

where (1) and (2) are chemical reactions of flatoclyrome b with lactic acid and mediator, respectively; (8)the
electrochemical oxidation of ferocyanideéhe latter reaction was used for amperometric dieteof lactic acid.

The sensitivity of electrodes modified with ye&$tiyveromyces lactisvas 100.3 = 1.8 nA per 0.2 mM L — lactic
acid at operating conditions: an operating potéBt¥® mV, concentration of fericyanide in soluti@rb mM, solution
pH 7.3. A linear range (R= 0.999) in the dependence of current responsa tiEpconcentration of lactic acid was up
to 0.6 mM. The apparent Michaelis constant andsé#itee of maximum current were obtained from Linawer-Burke
plot and were, respectively, 3.8 + 0.9 mM and 2@%pA.
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POLY[OXY(2-METHYL-2-{[9 '-ARYL-3,3’-BICARBAZOL-9-
YLIMETHYL})PROPYLENE]S AS ELECTROACTIVE MATERIALS
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Electro-active film-forming polymers and low-molarass glasses are known for various applications ssc
electro-photographic photoreceptors, organic ligimitting diodes (OLED), photovoltaic cells and athegl].
Amorphous electro-active layers of the polymers banfabricated by using simple techniques, i.etimgior spin-
coating from solutions. Such process-able matesigsadvantageous for the application in large deices.

Here we will present synthesis and properties @&ryd{3,3]bicarbazolyl containing oxetanes and of their
polymers. The derivatives were synthesized as shiovBtheme 1 The key starting oxetanyl-containing derivate
was obtained by the reaction of 3-bromomethyl-3hyleixetane with 9H,®H-[3,3bicarbazolyl (2), which was
synthesized by chemical oxidation of 9H-carbazdleilt the presence of FeIThe derivative3 was converted to
various monomergl-6 by Buchwald-Hartwig or Ullman reactions using 2mo-9,9-diethylfluorene, 3-iodo-9-(2-
ethylhexyl)carbazole or 4-iodotoluene, respectivElyetaned-6 were polymerized in solutions using 86(GHs), as
an initiator. The polymerizations yielded polymense rather low molecular weight and with high padpersity
indexes (PDI).
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Scheme 1 Pd,(dba), t-BusP,t-BuONa and 2-bromo-9,9-diethylfluorene (#) Cu, K,CO;, 18-crown-6, 3-iodo-9-(2-
ethylhexyl)carbazole (foB) or 4-iodotoluene (fo6)

Charge transport properties of the polymers westetein OLEDs. The materials9 were used for preparation of
hole transporting layers and Alevas used as electroluminescent/electron transigoldiyer in the devices. Properties
of the OLEDs will be presented and discussed.

References

1. Organic Photoreceptors in Xerography. M. Borsenberger, D. S. Weiss, editors. Opticajineering Series, New York:
Marcel Dekker, vol. 49, 1998, p. 768.

2. Organic Light-Emitting DeviceK. Mullen, U. Scherf, editors. Heidelberg: WilsAcH, 2005. p. 410.
3. S.Grigalevicius, G. Buika, J. V. Grazulevicius,&aidelis, V. Jankauskas, E. Montrimas. Synth. NI22 (2001) 311.

106



1-ARIL-N'-(2-CHLOR-1,4-DIHIDRO-1,4-DIOKSONAFTALEN-3  -IL)-
5-OKSOPIROLIDIN-3-KARBOHIDRAZID U SINTEZE IR STRUKT UROS
TYRIMAS

V. Mickevi&us!, R. Vaickelioniené!, G. Mikulskiené?
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Radvikny pl. 19, LT-50254 Kaunas
E-mail: Vytautas.Mickevicius@Kktu. It
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Did¢jantis susidorgjimas 1,4-naftochinono dariniais yralygotas j dideliu reaktingumu ir galimybe gauti
junginius, pasizymitius jvairiapusiu biologiniu aktyvumu. Junginiams, tuiémbs § fragmen4, badingas bakterio-
statinis, bakteriocidinis, fungicidinis aktyvumadaip pat jie yra insekticidai, antibiotikai, veikiarusus, tuberkuliozs
lazdeles, maliarijos s@ékejus ir kt. [1-5].

Sio darbo tikslas buvo istirti 2,3-dichlornaftocbito reakci su karboksitg&iy hidrazidais ir iSanalizuoti
susidaratiy produkty strukoiros ypatybes. Tyrimo metu nustatyta, kad atliekakyaril-5-oksopirolidin-3-
karbohidrazid 1 reakcip su 2,3-dichlor-1,4-naftochinorfimetanolyje misinio virimo temper@bje 24 h 1-aril-N’-(2-
chlor-1,4-dihidro-1,4-dioksonaftalen-3-il)-5-okseoglidin-3-karbohidrazidai3 gaunami 31-43% iSeiga. Produkt 3
iSeigg pavyko padidinti iki 72-85%, vykdant reakci dimetilsulfokside arba dimetilformamide kambario
temperairoje.

o) Q 0 Q
Cl Cl
—_ H + —_— —N H
] e : L I
NH, Cl N
o (0] H @)
2

O
la-h 3a-h

CiaR = a CgHs; b 2-CHy-CgHa; € 3-CHy-CeHu; d 4-CHy-CoHa; € 2,4-(CHy)~CeHa;
f 2,5-(CH),~CeHs; g 2,6-(CHy)»-CeHa; h 2,4,6-(CH)a-CeHo

Susinteting junginiy 3a-h strukiira jrodyta elementiés analizs, IR bei BMR spektroskopijos metodais [6-7].
Labiausiai informatyiis reakcijos produkt strukiiros ypatybi tyrimui buvo*H, **C BMR spektroskopijos metodai,
nors simetriskos 2,3-dichlornaftochinono molekul2) virtimas j nesimetriSk - paketiant viey chloro atom,
iSplestos konjuguotos sistemos susidarymas bei galidhinigi virsmai jungini molekukse sunkino BMR spekjr
analiz. Siekiant i$siaiskinti molekese vykstatius vidinius procesus, tiriamjunginiy *H BMR spektrai buvo
registruoti skirting savybij tirpikliuose: @¢-DMSO, d-acetone ir CDG| o **C BMR spektrai, d blogo medZiag
tirpumo, tik ¢-DMSO tirpiklyje.

Visuose ®C BMR spektruose randama linija tied11 m.d. atitinkanti C-OH fragmento anglies atom
patvirtino tiriamy junginiy molekukse vykstagius keto-enolinius persigrupavimus.

Tiriamy junginiy molekuliy optimizuotuose modeliuose st CONH fragmento azoto atomo bei
naftochinono vienos CO grap abiej atomy nekovalentin syveika per erdy, kurios ver¢ (apie 2,68 A) artima
vandeniliniams rySiams. Tai paaiskino #tms NH grugs protono rezonavigsilpname magnetiniame lauke (>14

m.d.), jungini; spektrus registruojant CD{lirpiklyje.
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PAKEIST UJU 3,3-[(FENILIMINO)DIETAN-2,1-DIIL]BIS[N-(1-
BENZILIDEN)PROPANHIDRAZID U] **C BMR SPEKTRU YPATUMAI

G. Mikulskiené', I. Tumosiené?, K. Kantminiené?, Z. J. Beresnewius®
!Biochemijos institutas, Moksliniglg. 12, LT-08662 Vilnius,
E-pastas: gemam@bchi.lt
2Kauno technologijos universitetas, Radwi} pl. 19, LT-50254 Kaunas

N-Pakeistjy aminoig&iy virsmas cikliniais pirolidinono, imidazolo, piriad, chinolino, pirimidino hidrintais
dariniais yra visapusisSkai tystas. NemaZiau vertingi yra ir acikliniai aming&iy dariniai.

Tesdami N-aril-N-karboksietilg-alaniny dariniy tyrimus [1-2], Siame darbe apZvelgiame pakgist3,3'-
[(fenilimino)dietan-2,1-diil]bis[N-(1-benziliden)mpanhidrazid] **C BMR spektrus.

Q. H
N Ar
N
N
N—
/ \
N Ar
o H
1-4

aR=H, bR =CHs, cR=CH;0,dR = CHCH,0;
1Ar= C(;Hs, 2Ar= 4'(C|‘b)2NC6H4, 3Ar= 4'N02'C6H4, 4 Ar = 2'HO'5'NQ'CGH3_

Sie junginiai @l dviejy jvairiai pakeisy ir turinéiy po du izomerijos centrus propanhidrazido fragmegli
sudarytijvairias erdvines strulitas [1-4], 0"°C BMR spektruose vienanglies atomatspindi kelios linijos.

Junginiy 4 azometingrugs pakaito -benzeno Ziedo anglies atgrapekire yra trys (silgfant magnetiniam laukui
didéjancio intensyvumo) arba daugiau sunkiai bagifinijos triukSmuose matourinij y.
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Pav. Junginigic aromatirs srities**C BMR spektro dalis

Paveiksle pateiktac junginio *C BMR spektro aromatirs srities dalis, kurioje linijos ties 116,43, 114,56
116,99 atitinka atomui C-3'; 119,12, 119,76 ir 221~ atomui C-1, 121,18, 121,24 ir 123,88 — Ce6125,99, 126,13
ir 126,34 — C-4'. C-5' (137,58, 137,74, 139,81)CGr2' (161,66, 161,72; 162,50) atgminijos yra silpnesniame
magnetiniame lauke (paveiksle neparodytos).
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KOPOLIMER U, TINKAN CIU MUZIEJINEI TEKSTILEI RESTAURUOTI, SINTEZ E IR
TYRIMAS

D. Ragauskieré™? A. Burvyté', J. Jonikaite!, R. Kavaliauskaite®
vilniaus Universitetas, Chemijos fakultetas, Nawlyso 24, LT-03225 Vilnius,
daina.ragauskiene@chf.vu.lt
% jetuvos daiés muziejaus P. Gudyno restauravimo centrasiritiky 8, LT-0001 Vilnius

Muziejinés teksties dirbiniai ir tapybos #riniai ant drolés, sensta veikiami UV spinduliug, staigi temperairos
ir santykinio oro dégnio pokyiy. Audiniy spalvos pakinta ir iSblunka, pluostas netenkatialzismo, daugelyje vigt
sutriikingja, paveikslo gruntas ir dazai atsisluoksniuoja Busilprejusio drobinio pagrindo. Labai suirusius muziéfn
tekstiks dirbinius ir paveikslo drgbtenka sutvirtinti, klijuojant prie naujo pagrindgu gamtiniais ar sintetiniais
polimeriniais riSikliais. ISlikusj archeologini audiny fragmentai sutvirtinami praskiestais sintafimiSikliy tirpalais
jsotintant paZeigtpluos.

Visos konservavimo-restauravimo metu naudojamosziagds turi atitikti pagrindinkonservavimo princip —
pailginti kirinio amziy, o p&ios islikti tirpios, t.y giztamos. Konservavimo medZiagos negali pakeistiikogt vertybi
autentiSkumo, meninj fizikiniy ar mechaninj savybi;. Lietuvos daiks muziejaus restauravimo dirbtse nuo 1982
m. muziejires tekstits dirbiniams, o #iau ir paveikslo drobei sutvirtinti naudojamas ildcetato-akrilato kopolimeras
A-45K. Nustatyta, kad kopolimero sttglje esatios vinilacetato grandys sensta santykinai @aei uz akrilatines
grandis; iSsiskiria actougStis bei susidaro junginiai, turintys nésp o,p-ketony grupiy, suteikiaiy kopolimerui
spaly [3-4].

Remiantis ankstesniais tyrimais [5-6], kurimetu sinteZs buvo atliktos maZais kiekiaisjrodyta, kad
metoksipolietilenglikol(met)akrilat PEGMEMASO00 ir versatoagsties vinilo esterio (viniineodekanoato) VeoValO
grandzi; turintys kopolimerai sensta&diau uz vinilacetato grandis ir yra atspaiUV spinduliuotei, toél galety bati
tinkami tekstilei sutvirtinti. Sio darbo tikslas arsusintetinti PEGMEMA300 ir VeoValO grangdZturintius
kopolimerus, pasiekti gili konversij (g, %), gauti vidutidas molekulirtss mags (M,iq) produktus. Remiantis optipi
dréegmes sugerties bei mechaninisavybi; tyrimy rezultatais, nustatyti galimybes pritaikyti Siu@spolimerus
muziejires tekstiks dirbiniams restauruoti ar paveikslo drobei kifjuo

Radikalires kopolimerizacijos #du susintetinti dvikomponérmi PEGMEMA-MMA ir trikompone®iai
PEGMEMA-MMA-AR akriliniai kopolimerai. Nustatytosptimalios didelio kiekio (37,5 g) PEGMEMA kopolimer
sintezs slygos, kuriomis galima pasiekti ~60 % konvegsij susintetinti terpolimerus su pakankamu ribiklampos
skaiiumi ([n]=0,8—1,0 dl/g). Apskaiuota kopolimeq sucktis i$ mig&iy skatiaus ir'H - BMR spekty duomen.

Trikomponentis kopolimeras PEGMEMA:MMA:AR =33:65r201%, kurio ribinis klampos sk&us yra ] = 1,2
dl/g, maziausiai keitjsotinto Silkinio audinio spalvbei pasiZzymjo geriausiomis tvirtinatiomis savykmis, tocl jis
gakty bati naudojamas paZeistiems archeologiniams audinigsmignti. Taiau iSsluoksniavimo tyrimai rodo, kad
PEGMEMA terpolimero (f]=0,8 dl/g) suklijavimo stipris yra nedidelis, tdd PEGMEMA grandaj turintys
kopolimerai netinkami muziejiniams audiniams bevgi&slo drobei klijucti.Jrodyta, kad dvikomponentis PEGMEMA-
MMA kopolimeras, neturintis akriloagsties (AR) grandai turi silpnesnes tvirtindiias savybes.

VeoVa kopolimey sintez vykdyta iS monomer miSinio VeoVa:MMA:BA:AR=35:30:30:5 mol%j; reakcijos
miSinj nuolat leidziant Mdujas ir maiSant. Vykdant sinigkolboje, gaunami tik mazos molekulsimags kopolimerai
(In] = 0,1 dl/g). Didesés molekulits mass (n]=1,4 dl/g) kopolimerai gaunami, sinteasykdant uzlydomoje
amputje, tatiau Siuo atveju gaunamas mazas produkto kiekis (@ %o).

Siekiant pagerinti konversijir ribinj klampos skaiy, buvo ketiamos radikalias kopolimerizacijos g#ygos:
iniciatorius ir jo koncentracija, sintéz trukné, monomey misinio supylimo glygos bei inertigs aplinkos sudarymas.
Taip pat iSbandyta @gitamoji jungimosi — fragmentacijos granésmperdavos polimerizacija (RAFT).

Naudojant radikalie kopolimerizaciy dideliems produkto kiekiams gauti beiZjamjg jungimosi-fragmentacijos
grandires perdavos polimerizagi(RAFT) maziems kiekiams gauti, nepavyko susintetiidesres molekulires mass
VeoVa kopolimeg, kurie hity tinkami muziejiniams audiniams ar paveikslo drokiguoti. Didesres molekulires
mass ([n]=1,4 dl/g) kopolimerai, gauti vykdant sintemazais kiekiais, sutvirtina paZeigtilkinj pluost, toctl galkty
buti naudojami archeologinei tekstilgsotinti.
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1-(4-HIDROKSIFENIL)DIHIDROPIRIMIDIN-2,4-DIONO IR JO  5- IR 6-
METILDARINI U REAKCIJOS SU 2,3-DICHLOR-1,4-NAFTOCHINONU PRODUKTA |

B. Sapijanskaite, A. Voskierg, V. Mickevi¢ius
Kauno technologijos universitetas, Orga#srchemijos katedra,
Radvikny pl. 19, LT-50254 Kaunas
E-mail: Vytautas.Mickevicius@ktu.lt

Chinonires struktiros labai daznos gamtipijunginiy struktiroje, pasizymi prie&ziniu, bakteriostatiniu,
baktericidiniu, fungicidiniu, insekticidiniu aktyvau, veikia virusus, tuberkuliéz lazdeles, maliarijos sékjus ir kt.
[1-5].

Sio darbo tikslas buvo istirti 2,3-dichlornaftocbimo reakciy su 1-(4-hidroksifenil)dihidropirimidin-2,4¢,3H)-
dionu ir jo 5- ir 6-metildariniais. Pasté&h, kad 2,3-dichlor-1,4-naftochinond)(reakcija su 1-(4-hidroksifenil)-2,4-
dihidropirimidindionais lengvai vyksta dimetilsukside ar dimetilformamide kambario temp@raje, susidarant 1,4-
naftochinono dariniam®, 3 a-c
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Nustatyta, kad reaguojant ekvivalentiniams medgikigkiams, 2,3-dichlor-1,4-naftochinone yra pakainas tik
vienas chloro atomas, tuo tarpu imant hidroksijaongpertekly ir prailginus reakcijos trukesusidaro junginiad a-c
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SYNTHESIS OF N-(4-PYRIMIDINYL)AMINOBENZENESULFONAMIDES
AND THEIR CARBONIC ANHYDRASE INHIBITORY ACTIVITY

J. Sudzius? D. Rackauskaite® L. Baranauskiene® D. Matulis,” S. Tumkeviciug
®Department of Organic Chemistry, Faculty of Cheryis¥ilnius University, Naugarduko 24, LT-03225niiis
sigitas.tumkevicius@chf.vu.lt
®aboratory of Biothermodynamics and Drug Desigrstitnte of Biotechnology, V. A. Graiciuno 8, LT-822/ilnius

Carbonic anhydrases are zinc-containing metallepmstwidespread in all life kingdoms. There arech@onic
anhydrase isoforms identified in mammals (humane Hb isoforms) that differ in their subcellulacédization and
catalytic activity. These enzymes are efficientbats for reversible hydration of carbon dioxidebtcarbonate and are
thus involved in essential physiological processash as respiration, pH and €@omeostasis, electrolyte secretion,
bone resorption, calcification, biosynthetic reat (e.g., lipogenesis, gluconeogenesis, and umnea,
tumorigenicity and many other physiological or matigical processes. Many of these isozymes are ritapotargets
for design of inhibitors with clinical application¥he most prominent class of CA inhibitors is aadiaciheterocyclic
sulfonamides which have been studied for the deweémt of antiglaucoma, antitumor, antiobesity oicamvulsant
drugs. However, many sulfonamides possess highitgffor all major isozymes. Although some progress done on
the development of the isozyme specific inhibitaasconstant need exists for the design of novel idfbitors
belonging to different classes of compounds. Is tlinnection we present herein the synthesis oflrenfonamides
la-f bearing polysubstituted pyrimidine moiety (Fiy.ahd results of their inhibitory activity on hCAahd hCA II.

Ry la Ry ClI 1d R;: ClI
N7 R, Ry,:  CHO 52: 0CHO
| n: 1 :
~ )\ ~
S N NH
N 1b Ry ClI le Ry Cl
R,: CN R,: CN
n: 1 n: 0
HoNO,S
laf 1c Ri:  OMe 1f Ry: NHCHyPh
Rzi CN Rz: CN
n: 1 n: 0

Fig. 1. 4-N-[6-Substituted 5-formyl(or cyano)-2-methylthio-gpmidinyl]benzenesulfonamides

Synthesis of the target compountia-f was carried out by sequential substitution of dhergroups in 4,6-
dichloro-2-methylthio-5-formyl(or cyano)pyrimidineswith 4-amino- or 4-(aminomethyl)benzenesulfonarside
(compoundsla,b,d,§ and benzylamine or methanol, respectively (compsdc,f).

The binding affinity of the synthesized compoundsh€CA | and hCA Il was determined by thermal-shisay.
Compoundlc was not soluble in water enough and, therefosebiitding affinity was not determined. The observed
dissociation constants of compouridsb,d-fare presented in Table 1.

Table 1. Dissociation constants of inhibitots,b,d-ebinding to hCA | and hCA Il

Compd. No. Binding to hCA | K(nM) Binding to hCA 1l K; (nM)
la 7 24
1b 100 170
1d 330 65
le 1400 71
1f >200000 >200000
Acetazolamide 1400 17

Data presented in Table 1 indicate that compdlméxhibits the best inhibitory activity towards h@CAand hCA
1. Its inhibitory activity on tested isozymes istter than a commonly used CA inhibitor - acetanidi. The binding
affinity to hCA | and hCA Il depends very much dretsubstituent in the position 6 of the pyrimidimay. Thus, to
improve the inhibitory activity of the (4-pyrimidyjjbenzensulfonamides further tuning of the basiacture is under
current interest.
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PREPARATION OF POLYURETHANE MICROPARTICLES USING
POLY(VINYL ALCOHOL) AND ISOPHORONE DIISOCYANATE

A. Strak8ys, J. Matusewiate, T. RomaskevE, S. Budrieng
Department of Polymer Chemistry, Vilnius Universiyaugarduko 24,
LT-03225 Vilnius
antanasantas@gmail.com

Some time ago PU was found to be applicable inhileenedical and biotechnological fields [1]. Poly{yi
alcohol) (PVA) is a widely used as a functionalymér because of its easy modification through hydrgroups.
Only few reports were found where PVA was usecemdtof polyols in synthesis of PU [2-4]. The ainthe work was
to synthesize polyurethane microparticles from PYAd isophorone diisocyanate (IPDI), to optimize thgnis
conditions and to determine composition of PU.

As a result of modification of PVA (degree of hylyigis 89%) macromolecules with four types of mondme
units were formed: non-reacted monomeric vinyl htitainit (I), monomeric unit with one urethane goailll), which
was obtained after reaction of vinyl alcohol monamenit with one isocyanate group of IPDI, monoioamit with
two urethane groups (ll) after crosslinking reattid two vinyl alcohol monomeric units with two sganate groups of
IPDI and non-reacted monomeric vinyl acetate ukf}.(

oCN
CH,NCO

CH,

#ﬁ_g o e _CHH on-on J—

OOCHN OOCHN v) OCOC%
CH,NCO CH,NHCOO
Q ]
—6 CH —CH, %
CH q

3

1
() (||) ()

Scheme 1. Synthesis of PU

Change of initial molar ratio of PVA and IPDI from2 to 1:3,5 resulted in increasing yield of PU mofarticles,
but yield of PU was decreased when molar ratio ivdsOptimal reaction time and optimal temperatuas estimated.
Molar composition of obtained microparticles of Rihs estimated by determination of nitrogen, isoayarand
hydroxyl groups. Change of initial molar ratio 0f R and IPDI from 1:2 to 1:4 resulted in increasiqgantity of units
of type Il and cross-linked units of type Il whilgecreasing of vinyl alcohol units and vinyl acetamits in PU
microparticles.

Structure of PU has been proven by FT-IR spectraat estimated, that in the all PU the appearahcharacteristic
peaks at 1560 and 1654 ¢ncorresponding to urethane groups were preseiiitegl bands due to urethane linkages,
including N-H stretching and deformation bands28®and 1560 cih respectively, and the C-O-C stretching band at
1241 cm and 1026 ci, increased as crosslinking reactions progresséuiméreasing of initial quantity of IPDI in
PU synthesis.

Morphology of PU was investigated by optical miargge and it was found that the material consistmiofoparticles
with relatively narrow particle size distribution the range of 6-2am. The increasing of quantity of IPDI in initial
molar ratio resulted in increasing size of micraistes. Synthesized polymers are tended to agglatiogr. The size of
agglomeration was in the range between 38 tora5

Acknowledgment. The study was supported by Lithuanian State SciandeStudies Foundation according to Contract No. N
10/2009.
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SYNTHESIS AND PHOTOCHROMISM OF 7 H-12-OXA-6b-
AZADIBENZQ[ a,h]FLUORENE DERIVATIVES

Rasa Steponawiiuité?, Martynas Barkauskas’, Vytas Martynaitis®¢ Mikas Vengris®, Algirdas
Sartkus™®
®Department of Organic Chemistry, Kaunas Universitffechnology, Radvihy pl. 19, LT50254, Kaunas
®Department of Quantum Electronics, Vilnius UnivirsBauétekio 10, LT-10223, Vilnius
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Since the synthesis of the first 5a,6-dihydrd4diadolo[2,1b][1,3]benzoxazine derivative [1] and discovery tsf i
photochromism [2] various newly synthesized vinyl diazo coupled compounds were tested for photoaiaro
properties [3]. Benza@]indole system is found in dyes like NIR5.5 tha¢ dipically used as fluorescent labels fior
vivo imaging. The aim of the present work is synthesid characterization of fluorescent photochronyiesdthat
possess benzgjndole nucleus.

Alkylation of 1,1,3-trimethyl-H-benzog]indoles 1a-c with 2-chloromethyl-4-nitrophenol in acetonitrijéelded
corresponding indolium sal®a-c which after treatment with aqueous ammonia formiedvatives of H-12-oxa-6b-
azadibenzdj,h]fluorene3a-c

e @
cl NOzS NH,OH
N+ —_—
R
N cr

la-c 2a-c

o}

NO,
aR=Me b:R= CH=CH@—NOZ; CR= CH=CH©—Br

Structure of3a was confirmed by NMR spectra and X-ray diffractianalysis. It was found that bond lenghth
betweenn-C atom of indole ring and oxygen is 1.484 A; aueathat is very close to the corresponding bondttemn
nitrospiropyrans (6-nitro-BIPS, 1.485 A). Irradaii of 3a solution in acetonitrile using nanosecond lasdsgsi(355
nm wavelength) has yielded a photolysisxe€-O bonds and subsequent formation of colouredeziwnic derivative
4a. Two absorption bands are present in the visibtgon of4a absorption spectrum (Fig.1), whilst vanishing with
ca. 100 ns as the forda thermally reverts back ta (Fig. 2).
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Fig. 1. Transient absorption spectra of conmuk8a after Fig. 2. Thermal bleaching of camupd4aat 293 K. Kinetic
irradiation with 355 nm pulses. (15 ns armd®past the traces of absorption baatd&25 and 525 nm are shown.
exitation).

Fluorescence properties 2d-cand3a-cwere also investigated.
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SILIKAGELIO STACIONARI U FAZIU, DENGTUY POLI(VINILO ALKOHOLIO)
DARINIAIS, CHROMATOGRAFINI U SAVYBIU IVERTINIMAS

[. Survilait é, M. Budvytiené, J. Liesierg
Kauno technologijos universitetas, Radvijgi. 19, 50254 Kaunas

E-mail: jolanta.liesiene@ktu.It

Silikagelis @&l savo puiki mechanini savybiy bei lengvai kontroliuojamos strukbs yra viena plédausiai
naudojang chromatografinj stacionamjy faziy. Taiau jis rera stabilus Sarmije tergje. Be to, silikagelis
negiztamai adsorbuoja baltymus. Tabcheretai silikageliniai neSikliai yra dengianwairiais mazamolekuliais ar
polimeriniais junginiais. Tokiu @@u gaunamos vadinamosios dengtos stacionariosigs U naujomis pavirSiaus
savykemis [1].

Dengiant makropeta silikagel (Si) SP-300 (Daiso Co., Japonija, dajetlydis 15um, porn dydis 27 nm)
poli(vinilo alkoholiu) (PVA) bei skirtingo pakeitim laipsnio (PL=0,016 ir PL=0,076) jo aminintais idéis (DEAE-
PVA), pagamintos dengtos stacionarioséfazhromatografijai. Darbe tirtosySfaziy chromatografias savylds bei
sorbeng daleliy morfologija.

Sorbentg pavirSiaus plotas, bendrasis pdiiris ir mikropow taris nustatyti naudojant BET metpdremiantis
azoto duy adsorbcija). Sprendziant iS gautharakteristily (1 lent.), polimeras silikagelio pavigSpadengia plonu
sluoksniu, nesumazindamas bendroygario.

1 lentek. Sorbenty morfologija

Savyhis Si Si/PVA Si/DEAE-PVA-0,016* Si/DEAE-PVA-0,076*
Pavirsiaus plotas, fy 150 153 152 146
Bendrasis par tiris, mni/g 363 366 360 308
Mikropory tiris, mm/g 7.1 4.4 0 0

* Skaicius nurodo PVA pakeitimo laipgn

Chromatografiams sorbent savyléms tirti naudoti komerciniai testavimo misSiniai: L&} Test Mix, Normal
Phase Mix 2, Reversed Phase Test Mix 1, ReversasePhest Mix 2, HPLC Isocratic System Diagnosti& Mi
(Supelco, JAV). Tyrimai atlikti efektygja sky<iy chromatografijos sistema (Millipore Waters Chrooggaphy
Division, JAV).

Chromatografiniais testais nustatyta, kad visi eothi veikia kaip normali faziy (atskiria benzaniligd nuo
acetanilido) (1 pav.), o 0,016 pakeitimo laipsni@AE-PVA dengtas silikagelis gali veikti ir kaip @t&ciy faziy
sorbentas (iSskirsto metil-, etil-, propil- ir Hpt@rabeg misin). Tokias Sio sorbento savybes lemia jo pavirSiaus
struktira. Manoma, kad angliavandendifPVA grandirt yra sorbento pavirSiuje, o funkém grugs yra atsisuk j
silikagelio pavirsy. Teigiamaijkrautos polimero aminogrép dalyvauja jonigje sveikoje su neigiamaikrautomis
silikagelio grugmis, o polimero hidroksigrus sudaro vandenilinius rySius su silanoliais. d@brbento pavirSius yra
santykinai nepolinis.

ISskirstant o-terfenilo ir trifenileno miSinivertintas sorbent atrankumas jungini strukiirai. Pasteéta, kad
atrankiausias jungini strukfirai yra 0,016 pakeitimo laipsnio DEAE-PVA dengtakkagelis. Remiantis paraben
miSinio skirstymo duomenimis, nustatytas Sio sotbeatrankumas jungini anglies grandigs ilgiui bei skyrimo
efektyvumas.

v 1 pav. LC-Si Test Mix miSinio skirstymas.

1 SorbentasSi-300-DEAE-PVA-0,076

Kolonélés matmenys: 125x2,1 mm.

Eliuentas (@riy sant.): heksanas:izopropanolis (98:2),
tekmes greitis 0,7 ml/min;

injektuotas bandiniaitis 5pl.

(1-benzenas, 2-benzanilidas, 3-acetanilidas)

160

a0

0.00 1.20 2.40 4.00 6.20 Tirme [min]
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GENETIN ES MEDZIAGOS MINIMALIOSE L ASTEL.ESE KVANTIN E MECHANIN E
ATSIRADIMO KILM E

Quantum Mechanical Origin of Genetic Material in Minimal Cells

Arvydas Tamulis, Mantas Grigalavi¢ius
Vilnius University Institute of Theoretical Physisd Astronomy, A. GoStauto street 12, Vilnius
e-mail: tamulis9@gmail.com

We used quantum mechanical nonlocal gradient eleatorrelation interactions density functional thye@FT)
methods to investigate various self-assembled plotitee bioorganic systems of artificial minimalitig cells [1, 2].
The cell systems studied are based on sensitizerieg and 8-oxo-guanine molecules and consisteatafnd 400
atoms and are up to about 4 nm in diameter. Thetgoma mechanical based electron correlation interastthat
originate the weak hydrogen and Van der Waals atenbionds. The impact of these bonds increaseaemgth with
the addition of a polar solvent molecules (water ¢hus play a critical role in the self assembig &unctioning of a
system consisting of a photosynthetic center, atiy facid and precursor fatty acid molecules (pFR)e distances
between the separated sensitizer, precursor gf &&ftl, and water molecules are comparable to \&an\Vdaals and
hydrogen bonding radii. As a result these nonlirgantum interactions compress the overall sys&sulting in a
smaller gap between the HOMO and LUMO electron gntvels and photoexcited electron tunneling cedtom the
sensitizer to pFA.

The electron donating source 8-oxo-guanine mole¢nlghe right of Figure 1) which covalently links bis(4-
diphenylamino-2-phenyl)-squarine molecule (in tio¢tdm) not only accelerate each photosynthetic etg¢ary process
but also promote electron hoping (tunneling) dutimg most intense absorption excited state.

Figure 1. Visualization of the electron charge ®linmg associated with the twenty seventh excitatesiThetransition is from the
squarine molecule to the same squarine and pgtiathe pFA molecule (in the top). The electroouel hole is indicated by the
dark blue color while the transferred electron didacation is designated by the grey color. Carémms and their associated
covalent bonds are shown as green sticks, hydragenis light grey, oxygens — red, nitrogens — blue

It was taken from time dependent DFT calculatidresdifference of electron charge density (certaiited-state -
ground-state) for the photosynthetic center of &nigicial minimal living cell and performed thesualized the electron
charge tunneling associated with certain excitatedtransitions (see Figure 1).

The third very important phenomenon of the presearfc@-oxo-guanine molecule is the shift of this miméense
absorption line to the red that allow for the mialnartificial living cell (or protocell) to absorthe light in the longer
wavelenght region. That most probably allowed Wettmmpetit for such a kind of first protocells ietting the food
molecules. We can state that three quantum medlamocesses originated the emergency of genetieriab(8-oxo-
guanine) in the protocells at the early stagesargence of life in the Earth.

Keywords: artificial minimal cells; photoexcited @ttron tunneling; emergence of genetic material éells.
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RUGSTINE 3,3“{[(4-ALKOKSIFENIL)IMINO]DIETAN-2,1-DIIL}BIS[(  N-
FENILUREIDO)PROPANAMID U] CIKLIZACIJA

Ingrida Tumosiené, Zigmuntas Jonas Beresnevius
Kauno technologijos universitetas,Orgaggrchemijos katedra, Radatily pl. 19, LT-50254, Kaunas
E-mail: Zigmuntas.Beresnevicius@ktu. It

Semikarbazidai ir tiosemikarbazidai yra lengvai i iS 6g&iy hidrazidy ir gali bati tarpiniais produktais
jvairiy heterocikliniy dariniy sintezje. Sarny poveikyje jie virsta triazolono arba triazoltiomariniais, o ig&ioje
terpeje susidaro oksa- arba tiadiazolai.

(@)
H
H\ /_>—N\ X
NH, ANCX ,’}"( .
O—@—N —————> 0 N N R
/ \_>_ NH, MeOH1020min R \—>_H
N N\ X
o " o N4 .
1 2X=0 N
3X=$S
POCL,~ 2h arba POCLA, 2h arba
H,S0,,20°C, 4h H,S0,,20°C

)“ O Bianey

R =Me, Et; R"=H, CI.

Siame darbe pateikiami send@iir tiosemikarbazid 3 virsmaij 1,3,4-oksadiazolué ir 1,3,4-tiadiazolus. Laikant
sieros figStyje kambario temperabje 3,3'-{[(4-alkoksifenil)imino]dietane-2,1-diiBis[(N-fenilureido)propanamidus]
2 arba j; tioanalogus3 susintetinti po du 1,3,4-oksadiazoloarba tiadiazolob ciklus turintys junginiai. Tie patys
produktai susidaro ir junginiug 3 virinant fosforo oksichloride.
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Ceso FULLERENE-HYDRAZONE DYADS FOR PTOELECTRONICS
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Since their discovergnd isolation, the fullerenes have attracted atiendf an increasing number of scientists.
Due to its fascinating physical and chemical prapsy Go and its derivatives have been extensively apptieareas
such as supramolecular materials, nano scienc§ Hnd medicine [3]. & itself has very limited use in modern
technologies, do to its exceedingly low solubilitycommon organic solvents. The solubility af@nd other fullerenes
is of both practical and fundamental interest. @fiehe most used methods fog,Gunctionalization is the 1,3-
cycloaddition of azamethine ylides with theJ®,6] bond [4], which leads to selective formation of albu solution
processable fulleropyrrolidine derivatives. Amortterh, particular attention has been devoted to danoeptor
interactions, utilizing dyads containing fullerems the electron acceptor and various donors, sacketeacene,
tetrathiafulvalene, chlorines, amine, and ferroseifteis unexpected that simple fullerene-bridgesagone dyads were
not studied.

Here we report four new hydrazong;@yadsFH1-FH4, whose structures are shown in Scheme 1. Thaduke
hydrazone dyadsH1-FH4 were synthesized in two steps from 4-(4-formyldipjlamino)benzaldehydd & and 4-
(4,4 -diformyldiphenylamino)benzaldehydd bj. First, in a typical Prato-Maggini-Scorrano réawt [4], toluene
solution of Go was refluxed with dialdehydela or trialdehyde 1b and N-methylglycine (sarcosine). The
fulleropyrrolidine-triphenylamine-adductga and 2b, possessing free aldehyde groups, were isolatest eblumn
chromatography. Subsequent condensation of addRatsand 2b with N-methylN-phenylhydrazine orN,N-
diphenylhydrazine gives target fullerene-hydrazdpaedsFH1-FH4. The new dyads were characterized by MS as well
as by'H, *C NMR, FT-IR and UV-Vis spectroscopy.

R

Qa7

Cgo , Sarcosine
_— >

toluene, reflux

2a,b
O =
.N
0
1a,2aR=H; 1b, 2b R= CHO; \ H

FH1R=H;

FH2 R= CH=N-N(CH,)Ph;
FH3 R=H;

FH4 R= CH=N-N(Ph).

Scheme 1Synthesis rout to fullerene-hydrazone dygtd -FH4

Obtained dyads are soluble in common organic stdveuch as chloroform, THF, toluene, etc. Film$&HBfL-FH4
and their compositions with polycarbonate (1:1) evprepared by the casting technique. Charge tranppaperties
were studied by the xerographic time-of-flight (XFtechnique, charge carriers were generated daylee surface by
illumination with 1 ns pulses of nitrogen laseH1-FH4 were found to be effective bipolar charge cartiansporters:
room temperature electron and hole mobilities estcH®* cnfV's™ at strong electric fields. Moreover, investigated
dyads show good xerographic photosensitivity afamposition with polycarbonate across all visitdectrum.
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GLYCOLYSIS OF INDUSTRIAL PET WASTE TOWARDS
BIS(2-HYDROXYETHYLENE TEREPHTALATE)

|.Vitkauskien ¢-?, M.Astrauskaité!, R.Makuska®
! Department of Polymer Chemistry, Vilnius Universityugarduko 24, LT-03225, Vilnius
2Neo Group UAB, Rimkai LT-95006, Dovilai sen. Kéaia district
E-mail: irena.vitkauskiene@neogroup.eu

Over the last 10 years, poly (ethylene terephtBa@®ET) consumption has tremendously increasedu&nPET
production in Lithuania at the present is approxetya 600 thousand metric tons. Rapid developmentPBfT
production industry inevitably causes continuouglgwing stream of post consumed and industrial RESte. In the
manufacture of PET, industrial waste is generatechdous stages of the production and includes BEEpolymers,
oligomers, polymer dust and lumps, ill-conditiongaducts, etc. Chemical recycling of industrial P&aste from
bottle grade PET plant of Neo Group (Lithuania) waslied with the aim to convert it into monomaritts of bis (2-
hydroxyethylene terephthalate) (BHET) and mixtufat® oligomers [1]. The oligomers and BHET can re¢urned
back to PET production process or used for prodnaf aromatic polyesters and rigid polyurethar®es].

The purpose of the present study is recycling digtrial PET waste — amorphous PET (amPET) anadmwiégic
PET (Olig) by glycolysis with EG towards BHET. Thdluence of glycolysis time, EG:PET weight ratindeamount
of the catalyst was studied.

Industrial oligomeric PET waste is a mixture of flm®ducts of the reaction between EG and terephtlaaid
(TPA), and contains 42% free EG, 3% BHET and 55%ewiasoluble fraction of oligomers. According teetmelting
point of the oligomeric residue, the main part lugtwaste is a mixture of cyclic BHET dimers (madtipoint T, at
160°C), PET polymers (J260°C) and acyclic oligomers {B60°C) with two constitutional repeating unitsTé¢fA.

The reaction of PET glycolysis was carried out ithiiee-necked flask at 170-190°C under reflux. fidsk was
equipped with thermometer, nitrogen outlet andestinn order to find an optimal amount of EG anchialyst, several
experimental models were realized. The ratio ofde@ Olig or/and amPET waste used in the experimeass2:1 and
0.5:1 (w/w). The synthesis was run without and vitmsesterification catalyst — cobalt acetate f€§{. The main
aim of these experiments was to find minimal amsuwit the catalyst and glycol enabling to obtairelintediate
products useful for direct PET production withodtigional purification.

Table 1. Characteristics of the glycolysis products

No Sample EG:PET (w/w) Catalyst Co(AcYo Yield of oligomers, wt. %| Yield of BHET from AEwt. %
1 2:1 0.25 13 92

2 | AmPET 2.1 - 7 0.2

3 1:1 0.25 4 85

4 Olig 1:1 - 17 7

5 05:1 0.25 13 76

6 0.25:1 0.25 - -

In order to calculate the yield of BHET, glycolygisoducts were poured into hot water which dissblgthylene
glycol, the catalyst, BHET, its dimers and to seweent higher oligomers (e.g., trimers). The ciijista obtained from
this solution were used for calculation of the gieThe presence of BHET in the water-soluble faactivas confirmed
by '"H NMR spectra and melting behavior. The effecthw tatalyst and amount of ethylene glycol on thedybf
BHET is given in Table 1.

Glycolysis of Olig waste proceeded rather difficodtmpared with amPET waste. Despite similar BHESIdg,
glycolysis of Olig was 2-3 times slower, even ire tpresence of the catalyst. Oligomeric PET wast@os a
homogeneous substance but a mixture of differegtli@cand cyclic PET oligomers; the last are stabfginst
glycolysis. The experiment at the weight ratio E@G= 0.25:1 failed since after 1 h of glycolysisGBEvas fully
consumed, and thermal degradation of the reactiature begun. A single run was performed withougbgst where
depolymerization was not complete, with consideradshount of PET left in the mixture. Glycolysis hatit catalyst
was very slow and energy consuming.

According to the results of the experiments, thénogl conditions of glycolysis of oligomeric PET sta towards
intermediate products intended to be used in dP& production are: reaction time 5 h, weightor&G:Olig = 0.5:1,
concentration of the catalyst 0.25% (from PET).
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GLIUKOZ ES BIOSENSORIU KURIMAS NAUDOJANT SKIRTINGO DYDZIO AUKSO
NANODALELES

J. Voronovi¢t?, A. Ramanaviius?, A. Ramanaviiené!, N. Germant, A. Suchodolskié

Yvilniaus universiteto Imunologijos institutas, Mioj pl. 29, LT-08409 Vilnius
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E-mail: jaroslav.voronovic@chf.vu.lt

Pastaraisiais metais spai vystosi fermentinj biologiniy jutikliy kirimas bei praktinis taikymasy pagalba
galime analizuoti sudingus biologinius réginius ir nustatyti mazas anéli koncentracijas. Vis daZniau jutilyli
modifikavimui yra taikomosjvairios metaj nanodalels (Si, Au, Pt nanodaks). Aukso nanodalé$ tokiuose
jutikliuose padidina elektrodo pavirSiaus ploftakoja fermentinj reakciy greit, veikia kaip elektrog pernasos
tarpininkai tarp fermento aktyvaus centro ir eleklty pavirSiaus [1,2].

Darbo tikslas buvo pritaikyti skirtingo dydzio (3,6 ir 13 nm) aukso nanodaleles bei glivd®nksidaz IS
Aspergillus nige(GOx) anglies elektrodo modifikavimui bei iStirtilsurty biologiniy jutikliy savybes. Pirmame darbo
etape buvo susintetintos skirtingo dydzio auksoodatets (pagal literatroje pateiki metodiky [3]), pritaikyti
skirtingi aukso nanodalelibei fermento imobilizavimo dai, iStirtas toka biologiniy jutikliy stabilumas bei srég
stiprio pokyio priklausomyké nuo substrato (gliuk@s) koncentracijos. Nustatyta, kad didZiausias aimidi signalas
yra registruojamas pirmiausia elektgogpadengus aukso nanodalelsluoksniu, o po to modifikavus fermentu.
Sekariame darbo etape buvo nustatyta, kad et aukso nanodalelidydZiui registruojam analiziniy signaly
reikSmes didtja. Tatiau iStyrus skirtingo dydZio aukso nanodateis bei GOx modifikuai elektrod; stabilung
nustatyta, kad stabiliausia sistema yra su 13 nks@unanodalémis; susintetinf 3,5 nm aukso nanodalelitiek
koloidinis tirpalas, tiek jomis modifikuotas eletittas yra maziau stabilus.

a Gliukono ragstis b Gliukono ragstis
IHZO H,0
_ o, HO, e O RO o0
Gliukozé » < Gliukono laktonas Gliukozé Gliukono laktonas

FMS

1 pav. Amperometrini gliukozes biologiniy jutikliy, panaudojant anglinius elektrodus modifikuotugikkoz:s oksidaze (a) bei
gliukozés oksidaze ir aukso nanodateis (b), principir veikimo schema, esant tirpiam elektygerneSimo tarpininkui N-
metilfenazino metosulfatui (FMS).

Imobilizavus ant anglies strypelio pavirSiaus pamsiai aukso nanodaleles ir tikliau gliukozs oksidag,
kaip ir elektrodo modifikuoto tik GOx atveju, ferminés reakcijos metu susidaro gliukono laktonas #OH21 pav.).
Tatiau tolimesk elektrony pernesa iS fermento aktyvaus centro elektroduitgalykti per du elektrop pernasSos
tarpininkus: aukso nanodaleles ir FMS (1 pav.). GRtyvus centras biologiniuose jutikliuose gaititkovalentiSkai
jungiamas prie elektrodo pavirSiaus per aukso naletes ir taip modifikuotos sistemos pasiZzymi re didesniu
jautrumu bei selektyvumu nustatomai analitei, bgréitesgmis elektrochemiémis reakcijomis [4].

Padéka:

Mokslinis tyrimas buvo vykdomas pagal COST vgikK3 ir gavus finansavigi$ Tarptautink mokslo ir technologij
plétros program ageniiros.
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JONINI U SKYSCIU SU BICIKLOALKAN U FRAGMENTAIS
SINTEZE IR TYRIMAS
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Joniniai skysiai — tai organigs drusks tipo medZiagos, sudarytos tik i$ jprir pasizymiios specifigmis
savyltmis: Zema lydimosi tempefat, nedideliu gay skgiu, geru terminiu stabilumu, be to tufios labai geras
tirpinimo savybes [1,2].

Musy darbo tikslas buvo jonigiskysiy sintez naudojant junginius, turéius biciklo[3.n.1]alkang fragmentus
(n=2,3), ir y fizikocheminiy savybi; nustatymas. Pradiniai junginiai ende6-hidroksibiciklo[3.3.1]nonan-2-onak,
endo2-hidroksibiciklo[3.2.1]oktaregze6-karboksitigSties metilo esteri ir enda7-hidroksibiciklo[3.3.1]Jnonan-
egze3-karboksitigSties metilo esteri8 , buvo gauti atitinkamai iS Meerwein‘o esteribif 2) bei 2-adamantanon@)(
Toliau alkoholiail, 2, 3 buvo veikti monochloractaigStimi sausame dichlormetane, esant dicikloheksitb@iimidui
(DCC) bei N, N-dimetilaminopiridinui (DMAP) ir siezuoti monochloractotgsties esteria#l. 1S pradzy reakcipy
miSiniai buvo maisyti kelias valandas prie 0°C tpalar tiek pat kambario tempeiedje.

Gauti junginiai4 toliau buvo naudojami jonigi skysiy sintezei. Sioms reakcijoms atlikti buvo pasirinii
heterocikliniai junginiai - N-metilimidazolas ir-Wetilpirolidinas. Abiem atvejais reakgiglygos buvo analogiskos:
iSlydyti junginiai4 buvo Sildant maiSomi su atitinkama heterociklirmed ekvivalentiniu santykiu 1:1. Buvo pastiah
kad naudojant N-metilimidazpteakcijos laikas buvo keliomis valandomis ilgesnis

o)
H,COOC
OH
l "//////OH Z

3 COOCH,
i ii
R-OH —> R-0-CO-CH,CI ————> R-0-CO-CH,-N*CH; 5 (X=CI)
123 4 i 6 (X=BF,)
H3C H.C
N 3
i - CICH,COOH . N \
DCC, DMAP - iii - KBF,4
CH,Cl,, 20 *C
arba

Sekaniioje stadijoje gauti junginiab buvo maiSomi su kalio borofluoridu (KB vandenyje kelias valandas [3].
Produktai6 - joniniai skysiai buvo gaunami kaip rudos alyvos tuiivs Zem lydymosi temperata. Gauty junginiy
strukiira buvo patvirtintaH ir *C BMR spekty duomenimis.
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The synthesis of bicycloalkane derivatives as ioniuids

We have synthesized some bicycle[3.n.1]alkane dgvies as ionic liquids. The synthesis of mentioiwgdc liquid involved a
general three- step strategy. In the first stepnaubloracetic acid was esterified with appropriateyclic alcohols during
DCC/DMAP coupling. The corresponding esters weemtteacted with N- methyl imidazole or N- methyhpjidine. The last steps
were the anion exchange, what was easily acconegligih aqueous media using KBFAIl ionic liquids were obtained as viscous
brownish liquid with low melting point. The struces of products were confirmed By BMR and**C BMR analysis.
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