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Na Uvod

Milé kolegyne, mili kolegovia,

v minulom roku inicioval ZSVTS vznik
expertnej skupiny za SSS, ktora by mala
sluzit nielen pre Gely Zvazu, ale aj pre
skvalitnenie ¢innosti naSej spotmosti. Jej

¢lenovia (uvedeni v abecednom poradi)

zastupuju viaceré oblasti spektroskopie, resp.

spektrometrie:

e prof. Dr. Yaroslav Baze DrSc.;
spektrofotometria, optické sensory

e doc. Ing. Ernest Beinrohr, DrSc.;

elektrochémia v atbmovej spektroskopii

* RNDr. Marek Bujdos, PhD.; hmotnostna
spektrometria s indwke viazanou plazmou
(ICP MS)

e prof. Ing. Karol Floérian, DrSc.; atémova
spektroskopia, chemometria

e RNDr. Ingrid Hagarova, PhD.;
absorgna spektrometria (AAS)

* doc. RNDr. Jana Kubové, PhD.; opticka
emisnd spektrometria s indife viazanou
plazmou (ICP OES)

atomova

 doc. Ing. Tibor Liptaj, CSc.; nuklearna
magneticka rezonancia (NMR)

* Ing. Daniela Mackovych, CSc.;
spektrochemicka  analyza  geologickych
materialov

* RNDr. Peter Matis, PhD.; spektrochemicka
analyza geologickych materialov

 prof. Ing. Marcel Miglierini, DrSc.;
Mossbauerova spektrometria a spektrometria s
vyuZzitim synchrotronového Ziarenia

e prof. Ing. Pavel Pulis, CSc.;
absorgna spektrometria (AAS)

atomova

ThermoFisher
SCIENTIFIC

The world leader in serving science

e doc. Ing. Dagmar Remeteiova, PhD.;
spektrochemicka analyza environmentélnych
materialov

e doc. RNDr. Silvia Rugkova, PhD,;

spektrochemicka analyza environmentalnych

materialov

prof. Ing. Jozef Sitek, DrSc.; Mossbauerova

spektrometria

Ing. Monika Ursinyova, PhD.; spektrochemicka

analyza biologickych materialov

doc. Ing. Viera Vojtekova, PhD.;

spektrochemicka analyza environmentalnych

materialov

« doc. RNDr. Méaria Zemberyova, PhD.; atbmovéa
absorgna spektrometria (AAS)

S radosou si vas doviujem d’alej informova,

Ze SSS bola vyhodnotena ako tretia
najaktivnejSia zo 47¢lenskych organizacii
ZSVTS za rok 2011. Hlavny vybor SSS
vyjadruje \daku vSetkymélenom Spolonosti,
ktori zorganizovanim mnohych odbornych
akcii prispeli k tomuto vysledku. Verim, Ze sa
nam spolénymi silami podari v Spotmosti
udrza takyto aktivny odborny Zivot aj v roku
2012, kedy nasaka o.i. aj naréna priprava a
zorganizovanie jubilejnej XX. Slovensko-
Ceskej spektroskopickej konferencie, spojenej s
European Symposium on Atomic Spectrometry
(ESAS 2012)0 Vysokych Tatrach, di d’alej.

Peter Matus
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EUROPEAN SYMPOSIUM ON ATOMIC SPECTROMETRY (ESAS) 2012
je medzinarodné stretnutie vedeckych pracovnikoblasti atbmovej spektrometrie zé&elom

prezentacie najnovsich vedeckych poznatkov, notgechinoldgii a inStrumentécie, aplikacie ako aj
moznosti ziskania novej spoluprace. Vzniklo v r@k®8 (Weimar, Nemecko) spojenim dvoch

vedeckych konferencii s histériou od roku 1984 @4t thternational Solid Sampling Colloquium
with Atomic SpectrometiyEuropean Furnace Symposium on Atomic Absorptioct&peetry,
Electrothermal Vaporization and AtomizatidPosledny rénik ESAS sa konal v fiskom meste
Wroclaw v roku 2010. Na tfem rainiku sympozia budu pozvané vyznamné osobnostinmge’
o najnovsich vysledkoch vedeckej prace, skuserbstiko aj svojich viziach pre buduci rozvoj
atomovej spektrometrie.

XX. SLOVENSKO-CESKA SPEKTROSKOPICKA KONFERENCIA
pokraiuje vo svojej dlhodobej vedeckej spolupraci oboétodnych spektroskopickych
spolanosti. Stretnutia, organizovaf@skoslovenskou spektroskopickou sgalma’ou v minulosti
(do roku 1993), pokemvali samostatne ako narodné Slovenskéské spektroskopické
konferencie a od roku 2008 su to 6p@olané podujatia (XIX. £SK v Castej-Papierike, SR).
Posledné, 14Cesko-Slovenska konferencia, sa konala v Litomy&R) v roku 2010. Citom XX.
SCSK je poskytnt spektroskopikom z univerzit, akademickych pradavdsatnych a stkromnych
institacii a laboratorii z réznych oblasti priemysiformécie o sEasnom stave rozvoja réznych
odborov spektroskopie a trendoch v jej aplikacidahdznorodé materialy. Spojenie ESAS 2012 a
XX. SCSK je vynikajucou prileZita®u pre stretnutia zahramiych a domacich spektroskopikov,
na vytvorenie a posilnenie osobnych kontaktov gormad vymenu skusenosti a myslienok.

TEMY KONFERENCIE
» Spektroskopia a spektrometria: tedria, technilgndry, vyvoj a aplikacie v analyze chemickych,
environmentalnych, geologickych, biologickych, peinarskych, farmaceutickych,
priemyselnych a’alSich materialov
» Atomova spektrometria (AAS, AFS, OESd'at
« Molekulovéa spektroskopia (UV-VIS, NMR, Ramag, latl’.)
* RTG spektrometria (EDS, WDS, XRF, PIXE, XANES, EX3Fat’.)
* Hmotnostna spektrometria (ICP MS, ESI MS, MALDI, IMS, GC-MS, TIMS, SIMS, at.)
InStrumentalne radioanalytické metdédy (Gamma spskbpia, NAA, af’.)
* Madossbauerova spektroskopia
» Laserova spektroskopia
» Synchrotrénové techniky
« Speciélne spektroskopické techniky
e Techniky Upravy a vnaSania vzorky
» Stopova a ultrastopova analyza
+ Specignéa analyza
* Metroldgia a zabezgenie kvality vysledkov

ODBORNY PROGRAM
obsahuje vyzvané 30 min prednasky, ustne (20 mposgerove prezentacie, venované jednotlivym
oblastiam spektroskopie. V uvedeny@sovych limitoch je zahrnuta aj diskusia. Dérazebud
kladeny nielen na prezentaciu najnovsich vedeckgamatkov, novych technolégii a
inStrumentécie, ale tiez na aplikaciu a vyuzitieldposkopie v roztinych oblastiach praktického
Zivota. Oficialnym jazykom konferencie bude slovgnsesky a anglicky jazyk. Vyzvané
prednasky a ustne prezentacie v slovenskom gletlaom jazyku musia liyizualizované v
anglickom jazyku. K dispozicii bude dataprojek#®ostery (90 x 120 cm) musiatbgripravené v
anglickom jazyku.
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NA SPEKTROSKOPICKU TEMU

ESTIMATION OF THE MINIMUM
UNCERTAINTY OF
QUANTITATIVE SPECTROSCOPIC
ANALYSIS

Joseph (losif) M. Dubrovkin
The Western Galilee College, Acre, Israel
dubrovkin@013.net.il

Abstract

It was found that the mean squared error of
guantitative  spectroscopic  analysis  of
multicomponent mixtures depends on the
relative weights of the pure-component spectra

y=Ac +e&, (D
where A = KW, K is them xn matrix of the
pure-component spectra measurednapoints
in solution with the vector of relative
concentrationg”™/, W is the diagonal weight
matrix with tracetr(W) = 1, € is themx 1
vector of the normal noise with zero mean and
dispersiongy. Let us evaluate the impact of
matrix W on the mean squared errdtdSE) of
the estimation of vectorc for different
predictors.

2.1. Classical least squares predictor
The MSE of the classical least squares (CLS)

that serve as references. These optimal weights estimation ot [4],

allow evaluating the mimimal uncertainty of
the analysis. The theoretical results are
substantiated by computer modelling using
simulated Gaussian spectra and the UV-VIS
spectra of Excedrin tablets.

Keywords
spectroscopy, analysis, uncertainty

1. Introduction

Estimation of the measurement uncertainty in
analytical spectroscopy [1-3] is of both
theoretical and practical importance. New
techniques and new mathematical algorithms
of data processing aimed at decreasing the
uncertainty of analytical results are
continuously developed. However, it may well
happen that the errors of concentration
measurements performed by computer-aided
analysis are close to the minimum achievable
error level. In this case, it would be useless to
further improve the employed mathematical
procedures. Below we propose a new method
of evaluating the lower error limit in
guantitative spectroscopic analysis.

2. Theory

Consider a linear model of spectrynof ann —
component “closure” mixture, which has the
vector of the relative concentrations (fractions)

¢ = (WKTKW) 'WKTy, (2
is equal to dispersion
o = oy i Dy /W, (3)
where D; = diag;[(K'K)™!] and "diag"
designates the matrix diagonal.
The minimum of (3) oveW is
min
(¢)"" = 0ys?, ©
1
wheres = ¥, D, /3 , while
1
diagiWPt = D./3/s. (5)

The ratio of the standard deviations 6f
calculated for the non-optimaldiagiW =
WS = 1/n) and theoptimal elements of
matrix WPt (5) (o and /™", respectively)
equals

R= n(ZL,D; /S (6)
Thus, the choice of the relative weights of the
columns of matrix K in proportion to
diag;W°P* (5), with vectorc™/ = constant,
yields the minimum variance (4). In general,
the relative weights of the components of
matrix K can be changed by choosing the
analytical points in a special way (the sparse-
mode method) and/or varying the physical and
chemical factors that affect the intensity of the
component spectra (e.g., the solvent pH). Then,
the optimality criterion for matriX will be the
proximity of ratioR (6) to unity.
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2.2. Regularized CLS predictor

For regularized estimation of{4],

¢ = (ATA + a?1)"1ATy, (7)
wherea is the regularization parameteis the
identity matrix,

MSE = ¢ + c"Mc, (8)
wheres? = o2tr((ATA + 2D, 9)
M= ((I+ a?(ATA)")"1 - D)2 (10)

Suppose that the columns of matdk are
equal-width v) components of a symmetrical
Gaussian doublet whidias its maxima ati,.
The relative intensity of thg-component is
equal toW;. In calculating the elements of
matrixATA, the sums can be replaced by
integrals over infinite limits ifm is large
enough:

R p
ATA=D|p 1/R|, (11)
where D = W, W, (rr/2)*/? and
R = Wl/Wer — e—81n2(l’0/W)2.
Since vectoc™ = [¢,1 — ],
CTMC = kZCZ + Zklc + kO, (12)

Wherekz =mqq — 2m12 + myy,

k1 =My —Myy, kO =my,, and ml'j IS the
ij-element oM.

Quadratic formc™c reaches its extreme at

Cextr = — k1/k;. (13)
From (10) and (11) it follows that

myy = q(p? + (U — 1/R)?), (14)
myz = qp(2U — R — 1/R), (15)
my, = q(p* + (U — R)?), (16)

where g is a non-significant because it is
reduced in (13) antd = —a?/D.

Sincea? « 1, termU? can be neglected. For
strongly overlapped doublep =~ 1, so from
(13)—(16) it follows that

Cextr = Wi. (17)
Since the second derivative of (12) is positive
at this point, the extreme (17)asninimum.

The numerical evaluation of (8) showed that,
for a doublet with strongly overlapping bands,
standard deviationMSE'/?(a,,;,c) has a
global minimum at the optimal value of the
regularization parameter (Fig. l1la) when
¢ = Cextr (17).

For a well-resolved doubletr,is close to zero
andMSEY4 aop) is independent af (Fig. 1b).

The above results are valid for the relative
mean squared errdrR{SE)

RMSE = MSE /Y3, ¢} (18)

For a doublet with non-equal-width
components theRMSE (., ¢) values also
depend on the relative component
concentration, but (17) is not satisfied.

=
i

Standard deviation
o

0
0 01 02 03 04 050
Regularization parameter

0.1 02 03 04 05
Regularization parameter

Fig. 1. TheMSE'/?(a) curves for doublets.
g, = 0.001,W; = 0.1, x,=0.05 (a) and 2 (b).
The values of are given next to the curves.

3. Modd studies

In the case of three-component mixtures, the
RMSE(W) dependences were studied
numerically using the regularized classical and
inverse (ILS-ME-TR [5]) predictors, the Partial
Least Squares (PLS) and the Principal
Component Regression (PCR). MatKxwas
built on the basis of Gaussians (Fig. 2a-c) or
the spectra of the components of Excedrin
tablets (Fig. 2d).

1.0 a 1-‘]/\13

100 1

Absorbance
Absorbance

=
—
=]

Point Point

6 d

Acetaminophen

=3
(]

Caffeine

Absorbance ‘
Absorbance

Aspirin

0

(\
240 325

1 ' 100 E
‘Wavelength (nm)

Point
Fig. 2. Component spectra of data sets 1-3 (a-C)
and of Excedrin tablets (d) (c=20 mbih water (69%),
methanol (28%) and glacial acid (3%).
Reproduced with permission from
www.dissolutiontech.com

For estimating the minimum uncertainty of the
concentration vector, matrik should not have
systematic errors, so vectars’ must be equal
to validation set vectons,. The values o€, for
data sets 1-3 are shown in Fig 3, while t&he
values for Excedrin tablets were taken from [6].
The maximum signal-to-noise ratio of the
mixture spectra ranged from 200 to 400. In all
casesg, = 0.002.
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Table 1. Estimations for the CLS predictor

0,100
20,{/ . \\‘-__go O¢ w
0o S 5 Data x10° R elements
(€0)3 /s s 50N (€), Set min/max x10°
60 /il 5 A0 L 9.0 1.02] 333-333-333
LA ey 21.2 139  900-50-50
) 460 111] 333-333-333
O =8 40 & 80 100 2270 1.49  900-50-50
| (€), | ; 276 106 333333333
Fig. 3. The set of the relative concentrations (%) 129 1.43 50-50-900
Excedri 25.1 1.04  417-417-166
We calculated Xeedrin™ 378 137  469-469-62
RMSE = mean(Z%l((é—zcv)i)z), (19)
i=1(v); spectra (data sets 2 and 3). For data set 1 and

for 100 uncorrelated noisy spectra of the same Excedrin tablets, optimization results in almost
mixture. For allt mixtures of the same data set, no improvement_ This result can be accounted
the relative standard error of predICtlon was for by Signiﬁcant reduction of |arge random

calculated as: ) errors by the regularization procedure in the
St RMSE; ST ()} /2 case of ill-conditioned matriK for data set 3

RSEP = Zjm1 i (en)f; (20) and especially for data set 2.

The ILS-ME-TR estimation of ¢ [5]: 2. The comparison of the minimufRRMSE

. T AT N1 n T values demonstrates that the PLS and PCR
¢=(AC'CA" +a’D™ AC Cy, @D methods are preferable as compared to the
where C is the concentration matrix of the regularization method for data set 1, where the
calibration set. “Closure” matri€, was built of  component spectra are not strongly overlapped.
all combinations of equidistant (step=0.1) For data set 2 the minimal uncertainty of the

numbers in the range of 0 - 1. “Non-closure” apalysis was observed for the regularization
matrix C, included uniformly distributed  methods. This result can be explained by
numbers in the same range. The comparing the noise filtering properties of the

RMSE (a, W°P*) dependence reached its  regularization method and the PLS and PCR

global minimum atx,;,; . procedures. While the latter methods are based

The calibration set spectra matrix for the PLS on “cutting off” the higher principal components

and PCR methods ¥ = CAT. Two principal sharply, the regularization algorithm smoothly

components were used for calibration. R#&io  seeks for the optimal level of noise filtration.

similar to (6) was calculated as 3. The comparison of tHRSEP values obtained
msE(weentryy /2 using theRRMSE values (20) for each mixture

R = W] (22) shows that the ILS-ME-TR method is

unsatisfactory for low-resolution data set 2. This
is due to very large values BRMSE for some
4. Resultsand discussion mixtures (see maximuRRMSE values in lower
The theoretical results obtained with the CLS row of Table 2).
predictor (Section 2.1) demonstrate the existence4, The PLS- and PCR-aided analysis of
of optimal matrixW°P* such thaR is close to 1 “closure” mixtures using “non-closure”
and standard deviatien; is minimal (Table 1). calibration matrixC, causes large errors in the
The results of the computer modelling for other case of certain mixtures (see maximeRMSE
methods (Table 2) can be summarized asvalues in Table 2), which results in
follows: unsatisfactorfREP values (underlined).
1. LargeR ratios obtained for the minimum root 5. Veery small values of the minimal uncertainty
RMSE (RRMSE) values with a given calibration  of the quantitative analysis obtained for the ideal
set (upper rows) using regularization methods model which is free from systematic errors
show that the optimization procedure is most confirm the dominant role of these errors in real-
effective for strongly overlapping component life analysis [1].
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Table 2. The calculated values for the tlue®ponent data sets, with optimal malwx?*

M ethod
Dsztta Parameter | oLs. | ILSME-TR PLS PCR
R C. C, C. C, C, C,
anseron | 026 | 026 | 027 o072 01 0074 0B
) 044 | 040 | 044| o012 32 0.12 32
. - 13 | 13 | 12 23 121 a1 117
11 | 13| 12 3.9 2.3 3.8 2.3
REP 0.80+ | 0.31+ | 0.33+ | 0.090+ | 14.6- | 0.089+ | 16.1+
(%) 0.18 | 0.073| 0.076| 0.020 | 0.083| 0.021 | 0.26
RRVE6) 021 | 022| o290 o037] o061 o033 o6
| o066 | 177 187 053] 384 o059 38
o 89 | 120 | 17 19 33 17 33
2 3.0 1.1 1.1 14 2.1 16 2.1
REP 0.40+ | 95+ | 103+ | 043+ | 18.1+ | 040+ | 21.3
(%) 0077| 24 | 26 | o010 21 | 0093 | 038
RRVIE6) 040 | 045 | 036 | 012 | o1e6| o0.10| 0.1d
% | o8| oos5| 11 019| 034 o019 33
o 27 | 35| 43 8.0 168| 8.7 141
3 19 | 13| 15 7.4 2.4 71 2.4
P 054+ | 0.76+ | 0.76x| 0.14+ | 14.6- | 0.14+ | 16.0+
0.097| 020 | 020 | 0032 | 0.085| 0031 | 0.79
100 | 101 | 1.02 | 036 | 048] o058| 0.4
RRMSE(%) ]
111 | 111| 113] o042] o06d 07d o070
Excedrin o 1.2 13 | 1.2 23 26| 33 25
13 | 12| 12 2.0 5.3 24 5.0
P 1.06+ | 1.05+| 1.06+| 0.39+ | 0.57+| 0.65+ | 0.57+
022 | 021 ]| 022 | oos8 | 013 | 015 | 0.13

The upper and the lower rowRRMSE and R correspond to the minimum and the maximum

optimalRRMSE values, respectively, within a given validation set

4. Conclusion

The proposed method appears to be most References

suitable for calculating minimal uncertainties in
concentration determination for mixtures with

(e.g.,
pharmaceutical formulations). The result can

claimed component guantities

be compared with theMSE value obtained for

a particular analytical procedure and thus its

effectiveness can be evaluated.
Estimation ofRMSE in the whole wavelength
or in the sparse

optimal analytical method.

range by varying the
measurement conditions can help to choose the g
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Kalivas, H. Mark, Pure Appl. Chem. 78 (2006) 633-
661

2. E. Rozet, S. Rudaz, R.D. Marini, E. Ziémons, B.

Boulanger, Ph. Hubert, Anal. Chem. Acta 702 (2011)
160-171
. 1.M. Dubrovkin, J. Appl. Spectr. 43 (1986) 99959
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John Wiley, New Jersey, 2003
C.D. Brown, Anal. Chem. 76 (2004) 4364-4373
M.H.  Simonian,  dissolutiontech.com/Dtresour/
1995/Articles/DT199505 A02.pdf
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SPRAVY Z ODBORNYCH AKCIi

CHEMICKE HORIZONTY 2012
1. februar 2012
Bratislava
http://www.schems.sk
http://www.spektroskopia.sk

Vramci prednaskového cyklu Slovenskej
chemickej spolénosti (SCHS) v spolupraci
so SSS vystupil na svojej domacej pbde
Ustavu analytickej chémie Fakulty chemicke;
a potravinarskej technolégie STU v Bratislave
doc. Ing. Ernest Beinrohr, DrSc. s prednaskou
Elektrochémia v atbmovej spektroskopii.

I

V uvode prednaSate priblizil posluchéom
historiu atdbmovej (absoépej) spektrometrie
(A(A)S) a elektrochémie, resp.
elektrochemickej analyzy, gom pripomenul
mena priekopnikov, ako boli Isaac Newton,

Gustav Kirchhoff, Robert Bunsen, Alan
Walsh, Luigi Galvani, Alexander Volta,
Michael Faraday, Jaroslav Heyrovsky a

Dionyz llkovi¢.

V d'alSej casti

porovnal
analytickych metod (peet stanoviténych

parametre oboch

prvkov, medza stanovenia, koncegina

rozsah, selektivita, interferencie, robusthos
spd’ahlivog’,  aplikovaténog’, pracnos,
rychlog, moZznog§ automatizacie, cenova
nara@nog’) apoukazal na ich vyhody
a nevyhody.

Obe metddy hraju dbélezitd ulohu v chemickej
analyze réznych materialov. V tomto smere je
vyhodnejSie Fada ich prienik, ako ich dava
do priameho konkur&éného postavenia.
Dobrym prikladom synergického efektu z ich
spdjania je elektrochemicka Uprava vzoriek, t.j.
elektrochemickd separacia, prekoncentracia a
depozicia  analytu a  elektrochemické
generovanie hydridov, pouzité nagtejSie

v prietokovom systéme v kombinacii s AS.
Uvedené  techniky  boli prezentované
v mnohych aplikdciach (stanovenie Mn a As,
prekoncentracia a Spet¢ra analyza Cr a Se).

Prietokowy systém

Filter

il

Jioed | priswkovs

Celg

Metdédy AS su vo vSeobecnosti vhodnejSie pre

laboratorne analyzy v8ieho pdétu vzoriek a

na stanovenie obsahu kovov a polokovov.

Elektrochemické metody sa naopak

vyhodnejSie  pri stanoveni  niektorych

polokovov (As, Se, Sb), nekovov a organickych

latok, pri analyze vzoriek s vysokym obsahom

soli, v procesnej analytike a skriningu.

Prispevok elektrochémie k metédam atomovej

spektrometrie mozZno stfne opisé

v niekd’kych bodoch:

» zvySenie dbkazuschopnosti

* znizenie rusivych vplyvov

* jednoduchsia tvorba hydridov

» komplementarna metéda

» ekonomicka alternativa pre analyzu malého
poctu vzoriek

Peter Matus

Foto: Peter Matus (1)
Poznamka: \£lanku boli pouZzité obrazky z
danej prednasky.
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XXXX. HYDROCHEMIA 2012 zamerané na vyuzitie metdody atomovej
NOVE ANALYTICKE METODY V spektrometrie v analyze vod:
CHEMII VODY + L. Mach&kova, M. ZemberyovaMoZnosti
16.-17. m4j 2012 vyuzitia kombinacie technik Upravy vzorky
Bratislava s metddami atomovej spektrometrie
http://www.vuvh.sk v oblasti stopovej analyzy toxickych prvkov

v prirodnych vodach

V dinoch 16.-17. maja 2012 sa v Bratislave A. Manov4, E. Beinrohr, FCacho, M.

konal jubilejny 40. renik konferencie s Kroliak:  Stanovenie  hydridotvornych
medzinarodnou das’ou HYDROCHEMIA prvkov vo vodach ich elektrochemickym
2012 — Nové analytické metody v chémii generovanim

vody. Podujatie sa uskutolo uz tradéne Organizatori tieZ pripravili kratke spalenské
pod zastitou Vyskumného Ustavu vodného posedenie, spojené svymenou skdsenosti a
hospodarstva v Bratislave v spolupraci s praktickych poznatkov z oblasti
Ministerstvom  Zivotného prostredia SR, hydrochemickej praxe ako aj slviou
Zdruzenim zamestnavditesy vo vodnom  diskusiou, ktora bola v mnohych pripadoch
hospodarstve na Slovensku, Slovenskou urite zdrojom novych poznatkov a nametov

vodohospodarskou sp@ioos’ou, pre dalsi vyzkum. Prezentované prispevky
Ceskoslovenskou asociaci  vodarenskych (gastnikov boli publikované v recenzovanom
experti, Zvazom slovenskych  zborniku prednadok zo XXXX. mika
vedeckotechnickych spalnosti  konferencie s medzinarodnou¢a@ou Nové
a Slovenskym narodnym komitétom IWA. Za analytické  metédy v  chémii  vody

obdobie 40 reénikov, vratane tohtosmeho, HYDROCHEMIA 2012 (ISBN 978-80-89062-
prezentovalo svoje prace dovedna 678 86-7).

autorov a spoluautorov, bolo prednesenych
982 prednasok a posterov, ktoré v zbornikoch
reprezentuje 13 555 stran textu. VSetky
uvedené ciselné informacie len potvrdzuja

prestiz a vkl tradiciu tohto podujatia na ORI PREDASOR 0 xarx ROCNIA
S | ove nsku ) KONFERENCIE $ MEDZINARODNOU UCASTOU
Hlavhym ci¢om konferencie bolo vytvdfi OVEANAIVTICKENETODY ¥ it Vo
priestor pre prezentaciu najnovsich poznatkov HYDROCHEMIA 2012
voblasti analytiky vod a hydrochémie m '
v Slovenskej &'eskej republike atiez
umozni’ osobné  stretnutia ¢astnikov |V|
konferencie, spojené s vytvorenim kontaktov v e
pri  vzdjomnej vymene sklsenosti a o g podnt
podnetnych  mysSlienok. Tématicky sa
konferencia venovala problematike

hydrochémie vo wahu k legislative EU,  Verkym prekvapenim celého podujatia bol CD
vyvoju analytickych metod v hydrochémii  nosi, obsahujuci vsetky dopogiavydané

aich aplikacii v praxi, problematike zborniky prispevkov ako aj autorsky a vecny
akreditacie vodohospodarskych laboratorii register od roku 1964, ktory dostal kazdy
a medzilaboratornych testov ako aj uplatneniu (gastnik konferencie. Za trpezlivi pracu

hydrochemickych procesov pri Uprave vod anezlomné presveéenie pripraw toto CD

acisteni odpadovych vod. patri organizatorom srdea \d’aka.

Patas odborného programu konferencie

odznelo 30 vyzvanych  a plenarnych Lenka Machékova
prednasok aboli predstavené 4 postery. Poznamka: \tlanku bol pouZity obrazok z
Z mnozstva zaujimavych prezentovanych danej konferencie

prispevkov si dovolim uviés2 prednésky,
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DNI NOVEJ LABORATORNEJ
TECHNIKY
29. maj 2012
Bratislava
http://www.pragolab.sk

29. maja 2012 sa v bratislavskom hoteli
SOREA Regia uskutmil odborny seminar,
organizovany spolmod’ami Thermo Fisher
Scientific, Inc. a PRAGOLAB, s.r.o. v
spolupraci so SSS, zamerany na praktické
zoznamenie sa s pristrojmi firmy Thermo
Fisher Scientific a moZznéami ich aplik&cii.
Na seminari sa gastnilo cca 130 odbornikov
z vyskumnych inStitlcii, verejného a
sukromného sektoru, priemyslu a rdéznych
laboratérii.

Prednasateni

boli
organizujucich firiem:
« Erich Heiden, Thermo Fisher Scientific

« Burkhard Stehl, Thermo Fisher Scientific
« Michal Godula, Thermo Fisher Scientific

8 pracovnici

« Michaela Scigelova, Thermo Fisher

Scientific

« Mariana Dankova, PRAGOLAB

- Ivana Vaverkovd, Thermo Fisher
Scientific

« Kamil Petrus, PRAGOLAB
« Petr Verner, Thermo Fisher Scientific

10

Oficialny program seminéra, ktory sa s

podobnou najgou konal aj v Brne a Prahe,

obsahoval okrem prestavky s ¢abstvenim,

obeda a workshopu pri pristrojoch nasledujuce

prednasky:

- E. Heiden: UV-VIS spektrometre rady 200

« B. Stehl: Od AAS k ICP-OES a ICP-MS

B. Stehl: Nova generacia ICP-MS — iCAP-

Q

M. Dankova: High-End FTIR spektrometre

— Thermo Nicolet iS50

« |. Vaverkova: Spotrebny materidl
revolwné novinky 2012

« M. Dankova: Nova éra GC Trace
1300/1310

« K. Petrus: Novy trojity kvadrupdl TSQ
8000 pre plynovu chromatografiu
P. Verner: Novinky v LC-MS

« M. Godula: Navod pro hledani jehly v
kupce sena: vyuziti HRAM v analyze
potravin

« M. Scigelova:Vybrané aplikace Orbitrapu
QExactive v metabolomice, proteomice a
klinické a toxikologické analyze

Peter Matus
Poznamka: \¢lanku boli pouzité obrazky
z daného seminéra
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PRIPRAVOVANE ODBORNE AKCIE

SLOVENSKO A CESKA REPUBLIKA

13. roénik Skoly hmotnostni spektrometrie
2.-7. z& 2012

Srni v Ka3perskych horach, Sumag®
http://www.spektroskopie.cz/skolams

13. ranik Skoly hmotnostni spektrometrie
poradany Spektroskopickou spéitmsti Jana
Marka Marci a Katedrou analytické chemie
Univerzity Pardubice se uskgtd ve dnech
2.-7. 9. 2012. Skola MS se bude konat v Srni
v Ka3perskych horach na Sundastejré jako

v lonském roce. Hotel Srni a jeho sousedni
depandance hotel Sumava le#inp v srdci
Narodniho parku Sumava a disponuje
Sirokym spektrem kvalitnich konfer&mich
sluzeb. Hlavnim tématem letoSniho¢miku
jsou novinky a trendy v hmotnostni
spektrometrii a spojeni se sepanini
technikami. Na z&klad zajmu &astniki v
piedchozich letech je program doginradou
prakticky zamdtenych sekci pro vybrané
aplikace  hmotnostni  spektrometrie v
(bio)analytické chemii. Novinkou je posun
zatatku odborného programu jiz na &kd
odpoledne. V ramci Skoly MS budéepana

moznostmi  vyuziti  nanoelektrospreje v
metabolomické analyze. Celkem je v programu
planovano vice nez 5Gqunasek ve 13 sekcich
prezentovanych 28 lektory, takze kazdy by si
meél najit téma podle svého zajmu.
Registrace probihd vyhrag&gn online
webovych strankach Skoly
http://www.spektroskopie.cz/skolams
kde je také pedkEzny program a veSkeré
organiz&ni informace, které jsou fbezne
aktualizovany a dopbvany. \Easné registrace

s platbou registkaiho poplatku nejpozgi do

1. 7. 2012 je finain¢ zvyhodrna. Ri
registraci na konferenci obdrzi kazdyagtnik
sbornik obsahujici plné verze prezentovanych
piednasek. Pro zateeniky ¢i mére pokratilé
nabizime moznost casti na ne&dnim
piedkonferenim pipravném kurzu v trvani
celkem 6 hodin, kde bude mozné ziskat nebo si
zopakovat zaklady hmotnostni spektrometrie.
Je jiz zavedenou tradici, Ze odborny program
dophuje bohaty spolensky a sportovni
program. Diky vyznamné fingni podpde
hlavnich  firem v  oboru  hmotnostni
spektrometrie je mozné pro vSechmasiniky

na
MS:

Cena Vladimira HanuSe a Petra Sedmery zauspdadat kazdy v&r spoléensky program s

hmotnostni  spektrometrii  z&stupci  firmy
HPST jako sponzora saiie pro rok 2012. V
letosSni roce fslibili plenarni gednasku 3
Spikkkovi zahranini lektai: Dr. AleS Svatos z
Max Planck Institute for Chemical Ecology v
Jert bude pednaset o vztahu mezi biologii a
hmotnostni  spektrometrii,  Dr. Davy
Guillarme z University of Geneva ve
Svycarsku bude prezentovatiegnasku o
novinkach v oblasti spojeni UHPLC/MS a
farmaceutickych aplikacich, a Dr. Reinaldo
Almeida z Nmecka se bude zabyvat novymi

Mdssbauer in  Materials
Science 2012

11-15 June 2012

Olomouc, Czech Republic

http://msms2012.upol.cz

Spectroscopy

11

rautem v nasledujicim padi: nedle (HPST),
ponctli (Bruker Daltonics), utery (Thermo
Fisher Scientific), seda (Waters) &tvrtek
(AB SCIEX). Tradéni stede&ni sportove
kulturni dopoledne s nabidkou 5Siznych
variant programu bude sponzorovano firmou
LECO.

Prof. Ing. Michal Hofapek, Ph.D.
predseda organizmiho a ¥deckého vyboru
13. Skoly MS

64. SIEZDCESKYCH A SLOVENSKYCH
CHEMICKYCH SPOLE CNOSTI
25.-27.¢erven 2012

Univerzita Palackého, OlomoucR
http://www.64sjezd.upol.cz
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Rentgenfluorescekini spektrometrie 22nd International Conference on High
26.-28.cerven 2012 Resolution Molecular Spectroscopy
PardubiceCR 04-08 September 2012
http://www.spektroskopie.cz Prague, Czech Republic

http://www.chem.uni-wuppertal.de/conference
RADIOANALYTICKE METODY IAA "12
27.-28.¢erven 2012 Workshop on X-ray micro computed
Katedra jadernych reakior FJFI CVUT v tomography (uCT)
arealu Matematicko-fyzikalni fakulty UK, 11-13 September 2012

PrahaCR Brno, Czech Republic
http://www.spektroskopie.cz http://www.ceitec.vutbr.cz
4th EuCheMS Chemistry Congress European Symposium on Atomic
26-30 August 2012 Spectrometry ESAS 2012 - XXth Slovak-
Prague Congress Centre, Prague, CzechCzech Spectroscopic Conference
Republic 07-12 October 2012
http://euchems-prague2012.cz/ Grandhotel Praha, Tatranskd Lomnica, High
Tatras

12th International Nutrition & Diagnostics http://www.spektroskopia.sk/esas-scsc
Conference
27-30 August 2012 2. podzimni Skola rentgenové mikroanalyzy
Carolinum — Charles University, Prague, 22.-25.fijen 2012
Czech Republic Hotel Jehla, £ar nad Sazavo;R
http://www.indc.cz http://www.spektroskopie.cz

ZAHRANI CIE
21st International Conference on Spectral International Multidisciplinary  Scientific
Line Shapes GeoConference & EXPO — SGEM
03-09 June 2012 17-23 June 2012
St. Petersburg, Russia Albena, Bulgaria
http://icsls21.spbu.ru http://www.sgem.org
6th Nordic Conference on Plasma International Symposium on  Metal
Spectrochemistry Complexes 2012 and XXIII Italian-Spanish
10-13 June 2012 Congress on Thermodynamics of Metal
Loen, Norway Complexes
http://www.nordicplasma.com 18-22 June 2012

Lisbon, Portugal
Xth International Conference on Raman http://ismec2012.ist.utl.pt
Spectroscopy Applied to the Earth and

Planetary Sciences European Conference on X-Ray
11-13 June 2012 Spectrometry

Nancy, France 18-22 June 2012
http://georamanl10.uhp-nancy.fr Vienna, Austria

http://www.ati.ac.at/EXRS2012
7th International Conference Interfaces

Against Pollution 35th World Congress of Vine and Wine
11-14 June 2012 18-22 June 2012

Nancy, France [zmir Turkey

http://www.iap2012.fr http://www.0iv2012.org.tr

12
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11th European Laser
Ablation

19-22 June 2012

Gijon, Spain
http://www.unioviedo.es/workshoplaicoms/C
ongresoLA1350/home.htm

Workshop on

13th  International = Symposium  on
Biological and Environmental Reference
Materials

25-29 June 2012

Vienna, Austria

http://www-
pub.iaea.org/MTCD/Meetings/Announcement
s.asp?ConflD=41983

11th International Conference on the
Applications of Magnetic Resonance in
Food 2012

26-29 June 2012

Wageningen, Netherlands
http://mwww.mrfood2012.com

EUROMAR 2012
01-05 July 2012
Dublin, Ireland
http://euromar2012.org

XVII Symposium on High Resolution
Molecular Spectroscopy

02-07 July 2012

Zelenogorsk, Russia
http://symp.iao.ru/en/hrms/17/il

11th European Conference On Nonlinear
Optical Spectroscopy and 31st European
CARS Workshop

08-11 July 2012

Aberdeen, United Kingdom
www.abdn.ac.uk/econos2012

11th International Conference
Synchrotron Radiation Instrumentation
09-13 July 2012

Lyon, France

on

The 4th International Congress on Arsenic
in the Environment

22-27 July 2012

Cairns, Australia
http://www.as2012.com.au

13

In Vivo Magnetic Resonance

29 July - 03 August 2012

Waterville, USA
http://www.grc.org/programs.aspx?year=2012
&program=invivomag

Gordon Research Conference on Vibrational
Spectroscopy

05-10 August 2012

Biddeford, USA
http://www.grc.org/programs.aspx?year=2012
&program=vibrspec

61st Annual Denver X-ray Conference
06-10 August 2012

Denver, USA

http://www.dxcicdd.com

23rd International Conference on Raman
Spectroscopy

12-17 August 2012

Bangalore, India

www.icors2012.org

International Conference on
Resonance in Biological Systems
19-24 August 2012

Lyon, France
http://www?2.biochem.wisc.edu/icmrbs

Magnetic

2012 Asia-Pacific Winter Conference on
Plasma Spectrochemistry

26-29 August 2012

Jeju Island, South Korea
http://apwc2012.dankook.ac.kr
31st European Congress of Molecular
Spectroscopy

26-31 August 2012

Cluj-Napoca, Romania
www.phys.ubbcluj.ro/eucmos2012

International Symposium on the Industrial
Applications of the Mdssbauer Effect

02-07 September 2012

Dalian, China
http://www.conferencenet.org/conference/isiam
e.html
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29th International
Chromatography
09-13 September 2012
Torun, Poland
http://en.isc2012.pl

Symposium  on

19th International
Conference

15-21 September 2012
Kyoto, Japan
http://www.imsc2012.jp

Mass Spectrometry

8th Aegean Analytical Chemistry Days
16-20 September 2012

IZTECH campus, lzmir, Turkey
http://aacd2012.iyte.edu.tr/index.php

24th International lon Chromatography
Symposium

17-20 September 2012

Berlin, Germany
https://m360.casss.org/frontend/event.aspx?E
ventld=37923

12th  Rio
Spectrometry
17-21 September 2012

Cataratas do Iguacu, Brazil
http://www.12thriosymposium.com.br

Symposium  on  Atomic

1st International Congress on Analytical
Chemistry (RO-ICAC 2012)

18-21 September

Targoviste, Romania
http://www.icstm.ro/ICAC2012

16th International Conference on Heavy
Metals in the Environment

23-27 September 2012

Rome, Italy

http://ichmet16.iia.cnr.it

12th International Conference on Flow
Analysis

23-28 September 2012
Thessaloniki, Greece
http://flowanalysis12.web.auth.gr
Spain
www.ub.edu/IRUG10BCN

Barcelona,

29th LC/MS Montreux Symposium
7-9 November, 2012

Montreux, Switzerland
http://www.lcms-montreux.com/

European Winter Conference on Plasma
Spectrochemistry

10-15 February, 2013

Krakow, Poland
http://www.chemia.uj.edu.pl/ewcps

NOVE KNIHY

Laser-Induced Breakdown Spectroscopy:
Fundamentals and Applications

Reinhard Noll

Springer, 2012, 555 p.

ISBN 3642206670

Organic Structure Determination Using 2-D
NMR Spectroscopy, Second Edition: A
Problem-Based Approach

Jeffrey H. Simpson

Academic Press, 2012, 540 p.

ISBN 0123849705

14

Secondary lon Mass Spectrometry SIMS V:
Proceedings of the Fifth International
Conference, Washington, DC, September 30
- October 4, 1985

Alfred Benninghoven, Richard J. Colton,
David S. Simons and Helmut W. Werner
(Eds.)

Springer, 2012, 592 p.

ISBN 3642827268

Spectroscopic Measurement
Mark Linne

Academic Press, 2012, 268 p.
ASIN: BOO89NV5D6
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Flow Analysis with Spectrophotometric and
Luminometric Detection

Elias Ayres Guidetti Zagatto, Claudio C.
Oliveira, Alan Townshend and Paul Worsfold
Elsevier, 2012, 472 p.

ISBN 0123859247

Hybrid Approaches to the Structural
Biology of Macromolecular Complexes
Alasdair C. Steven

Royal Society of Chemistry, 2012, 300 p.
ISBN 1849730105

Dynamic Force Spectroscopy  and
Biomolecular Recognition

Anna Rita Bizzarri, Salvatore Cannistraro
(Eds.)

CRC Press, 2012, 270 p.

ISBN 1439862370

Mass Spectrometry in Polymer Chemistry
Christopher Barner-Kowollik, Till Gruendling,
Jana Falkenhagen and Steffen Weidner (Eds.)
Wiley-VCH, 2012, 500 p.

ISBN 3527329242

Infrared and Raman Spectroscopy in
Forensic Science

John M. Chalmers, Howell G. M. Edwards and
Michael D. Hargreaves (Eds.)

Wiley, 2012, 646 p.

ASIN BOO6V87AA8

Rapid Characterization of Microorganisms

by Mass Spectrometry

Catherine Fenselau and Plamen Demirev
(Eds.)

American Chemical Society, 2012, 246 p.

ISBN 0841226121

Electron Spectroscopy for Surface Analysis

H. Ibach, J.D. Carette, B. Feuerbacher, B.
Fitton, H. Froitzheim, M. Henzler, J.
Kirschner, D. Roy

Springer, 2012, 276 p.

ISBN 3642811019

Raman Spectroscopy and its Application in
Nanostructures

Shu-Lin Zhang

Wiley, 2012, 500 p.

ASIN BOO72MOURW
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High Resolution NMR Spectroscopy in
Solids (NMR Basic Principles and Progress)
M. Mehring

Springer, 2012, 264 p.

ISBN 364296334X

UV-VIS Spectroscopy and Its Applications
Heinz-Helmut Perkampus, H.C. Grinter and
T.L. Threlfall

Springer, 2012, 260 p.

ISBN 3642774792

Nuclear Magnetic Resonance Spectroscopy
of Cement-Based Materials

Pierre Colombet, Arnd-Ridiger Grimmer,
Helene Zanni and Piero Sozzani (Eds.)
Springer, 2012, 446 p.

ISBN 3642804349

X-Ray Fluorescence Spectrometry (XRF) in
Geoarchaeology

M. Steven Shackley (Ed.)

Springer, 2012, 245 p.

ISBN 1461436206

NMR in Medicine and Biology: Structure
Determination, Tomography, In Vivo
Spectroscopy

Karl H. Hausser and Hans R. Kalbitzer
Springer, 2012, 233 p.

ISBN 3642761062

Introduction to Plasma Spectroscopy
Hans-Joachim Kunze (Feb 25, 2012)
Springer, 2012, 254 p.

ISBN 3642260713

Vibrational Spectroscopy: Chemistry and
Polymer Science

Robert J Meier and Neil W Barnett

Royal Society of Chemistry, 2012, 300 p.
ISBN 1847559123

of
in

Fluorescence Spectroscopy
Biomacromolecules: Brief Handbook
Biological Fluorescence

Nikolai Vekshin

LAP LAMBERT Academic Publishing, 2012,
200 p.

ISBN 3847335405
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Reflectance  Spectroscopy:
Methods, Applications
Gustav Kortum and James E. Lohr
Springer, 2012, 376 p.

ISBN 3642880738

Principles,

Circular Dichroism:
Spectroscopy
David S. Rodgers (Ed.)
Nova Science, 2012, 500 p.
ISBN 1611225221

Theory and

Comprehensive Environmental Mass
Spectrometry

Albert T. Lebedev

ILM Publications, 2012, 544 p.

ISBN 1906799121

Fourier Transform Infrared Spectroscopy
in Food Microbiology

Avelino Alvarez-Ordéfiez and Miguel Prieto
Springer, 2012, 61 p.

ISBN 1461438128

Mass Spectrometry Handbook
Mike S. Lee (Ed.)

Wiley, 2012, 1368 p.

ISBN 047053673X

Spectroscopic  Methods  of
Methods and Protocols

WIlodek M. Bujalowski (Ed.)
Humana Press, 2012, 409 p.
ISBN 1617798053

Analysis:

Internal Reflection and ATR Spectroscopy
Milan Milosevic

Wiley, 2012, 264 p.

ISBN 0470278323

Chemometrics in Spectroscopy
Howard Mark and Jerry Workman
Academic Press, 2012, 558 p.
ASIN: BOOB9NW20Q

SPOLA’ENSKA RUBRIKA

Vyznamné Zivotné jubileaclenov Slovenskej spektroskopickej spolmosti v roku 2012

Pardesiatroéni jubilanti

Ing. DaliborConto$

Ing. Rudolf Balla

Ing. Ta*anaCepd’ova

RNDr. Ladislav Rozek, MBA

Patrdesiatp&’roéni jubilanti
Ing. Fabricio Jakubec
RNDr. Helena Ondikova
LCubomira Ko&ova

Seg’desiatroéni jubilanti
Ing. Ladislav Namstek
Ing. FrantiSek Jon&s

Seg’desiatpé’roéni jubilanti
doc. RNDr. Gabriela Holéczyova, CSc.

V mene SSS vSetkym jubilantom stde blahozelame a dbalSich rokov Zelame Va zdravia a
tvorivych sil.

Redakné rada Spravodaja SSS
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OZNAMY, PONUKY, POZIADAVKY

¢o najskor.
Dakujeme.

CLENSKE POPLATKY
Clensky poplatok za rok 2012 vo vyske 5 EUR previtlialnychélenov alebo vo vyske
50 EUR pre kolektivnycklenov, prosim, uhkite na @et PoStovej banky v Bratislav
exp. Karlova Ves,¢. U0.: 20096353 kod banky: 650Q V poznamke pre prijemc
nezabudnite uvie$ svoje meno a ndzov organizacie
Dalej prosimetlenov, ktori este nezaplatilenské za predchadzajice roky, aby tak urabili

c (D W

U)

Hlavny vybor SS§

LITERATURA

Slovenska spektroskopicka spoknost’ ponuka na preday:

1.J. Ddina, M. Fara, D. Kolihova, J.
Koreckova, J. Musil, E. PISko, V. Sychra:
Vybrané metody analytické atomove
spektrometrieCSSS, Praha, 1987

2.M. Hoenig, A.M. de Kersabiec: Ako
zabezpeit kvalitu vysledkov v atomovej
absorgnej spektrometrii S
elektrotermickou  atomizaciou?, SSS,
Bratislava, 1999

3.E. Krakovska (Ed.): Contemporary State,
Development and  Applications  of
Spectroscopic Methods (Proceedings 8f 4
European Furnace Symposium and "XV
Slovak Spectroscopic Conference),
VIENALA, KoSice, 2000

4.E. Krakovska, H.-M. Kuss: Rozklady v
analytickej chémii, VIENALA, KoSice,
2001

5.J. Kubova, I. Hagarova (Eds.): Book of
Abstracts (XVIIf" Slovak Spectroscopic
Conference), Comenius University,
Bratislava, 2006

6.J. Kubova (Ed.): A special issue of
Transactions of the Universities of KoSice,

2-3, 2006 (Proceedings of XVl Slovak
Spectroscopic  Conference), Technical
University, KoSice, 2006

.M. Bujdos, P. Divi§, H. D&ekalova, M.

FiSera, |. Hagarova, J. Kubova, J. Machat,
P. Matds, J. Medws D. Remeteiova, E.
Vitoulova: Speciacia, $pediaa analyza a
frakciondcia chemickych  prvkov v
Zivotnom prostredi, Univerzita
Komenskeého, Bratislava, 2008

.J. Kubova, M. Bujdo$S (Eds.): Book of

Slovak-Czech
Comenius

Abstracts (XIX"
Spectroscopic  Conference),
University, Bratislava, 2008

.J. Kubova (Ed.): A special issue of

Transactions of the Universities of KoSice,
3, 2008 (Proceedings of XX Slovak-
Czech Spectroscopic Conference),
Technical University, KoSice, 2008

10.K. Flérian, H. Fialova, B. Palagkova

seminar
Technicka

(Eds.):  Zbornik  (Vyberovy
o0 atdbmove]  spektroskopii),
univerzita, KoSice, 2010

Cena publikacit. 1-3, 5, 6, 8, 9, 10: 5 EUR + balné a poStovné
Cena publikacit. 4, 7: 10 EUR + balné a poStovneé
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PRISTROJE A CHEMIKALIE

Pristrojova komisia SSS si ddiuje poziadéa

prebyt@éné zasoby chemikdlii, aby ich

vSetky pracoviska, na ktorych sa nachadza prostrednictvom nasSej komisie ponukli inym

prebyt@&na laboratérna technika (najma
spektrometre — furdné i nefunkné), resp.

pracoviskam.

Pan Poléek, telefén: 02/64362095

0903 412 868

Vyskumny Ustav po likvidacii laboratérii ponuka wgny predaj klasicky vyhrievanyagh
grafitovych kyvetiek s pyrolytickou vrstvou pre AAZerlin-Elmer (2ava 25%).

Laborkonzorcium, Dr. Marian Polak, Krizna 52, Bskiva, telefon: 02/55577325, mohil:

Geologicky ustav PRIF UK odkupi za zostatkova cetarSie modely AAS spektrometrov
Perkin-Elmer (napr. 5000, 4100, 3030, 1100) a E&arhdy (Systém 1 a 2).
GU PRIF UK, Mlynska dolina 1, 842 15 Bratislava 4
Telefon: 02/60296290, E-mail: matus@fns.uniba.sk

SUTAZ

SLOVENSKA SPEKTROSKOPICKA SPOLO CNOST

vyhlasuje na roky 2011 a 2012

8. roénik
Sutaze vedeckych prac mladych spektroskopikov

Do sltaze mdZe ki poslanad praca alebo

subor prac autora, ktory v prislushom roku
2011/2012 nepresiahne vek 35 rokov. Prace
alebo subory prac treba paslaa adresu SSS

do 10. septembra 2012. Akceptované su
prace, ktoré boli publikované alebo prijaté
redakinou radou niektorého impaktovaného
vedeckéha@asopisu. V pripade spoluautorstva
sa Ziadacestné prehlasenie autora o jeho
podiele na publikacii. Okrem uznania a
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spolaienského ocenenia je ta¥ aj finakne
dotovanad z prostriedkov SSS. Ocenenym
autorom bude naviac udelené aj jedroé
¢lenstvo v SSS. Vysledky vyhodnotenia
sifaze budd vyhlasené na prislusnom
odbornom podujati v roku 2012 a zverejnené
v Spravodaji SSS.

Jana Kubova
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INZERCIA

Vyuzite moznag vyhodnej inzercie v Spravodaji Slovenskej spektagsckej spol@nosti!

Cennik inzercie v Spravodaji SSS

Format Cena/EUR
jedna strana (A4) 100
polovica strany (A5) 75
Stvrtina strany (A6) 50

Spravodaj SSS je vedecksisopis zamerany na vyskum a vzdelavanie v oblaskiteskopie a
spektrometrie na Slovensku.
Spravodaj SSS vydava Slovenska spektroskopickasmd’, ¢clen Zvazu slovenskych vedecko-
technickych spolénosti. Vychadza v slovenskokeskom alebo anglickom jazyku dvakratme.

Adresa redakcie:
GU PRIF UK, Mlynska dolina 1, 842 15 Bratislava 4
tel. ¢.: 02/60296290, e -mail: sss@spektroskopia.sk
http://www.spektroskopia.sk
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