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DETERMINATION OF ORGANIC ACIDS BY FLOW INJECTION
FT-IR SPECTROSCOPY USING PH GRADIENTS

R. SCHINDLER AND B. LENDL
Institute of Analytical Chemistry
Vienna University of Technology, A-1060 Vienna (Austria)

Organic acids like acetic-, citric-, lactic-, malic- or tartaric acid among others
are analytes of interest due to their wide-spread occurrence as e.g.
constituents in food and beverage samples and their key role in atmospheric
chemistry such as ozone degradation. The standard methods for their
determination in both cases are ion-exchange chromatography or HPLC,
which have already been well developed for routine applications. In our
contribution we show a new rapid approach using flow injection (FI) FT-IR
spectroscopy avoiding the time-consuming separation step. The proposed
technique is based on the chemometric evaluation of a series of FT-IR
spectra from the sample recorded at different pH-values. A 3D-FT-IR-data
array (FT-IR absorption vs. wavenumber vs. pH) is recorded, being the
multidimensional equivalent to a titration curve recorded e.g. by
potentiometry. The experimental set-up contains two flow lines of constant
flow rate which are mixed at a confluence point. The first flow line contains
the sample whereas a pH-gradient is formed in the second line prior to
merging with the sample flow. The 3D-FT-IR data array is obtained by
recording FT-IR spectra after the confluence point. As the pH in the
resulting flow is varying with time spectral changes of the sample occur due
to protonation or deprotonation of the analytes (organic acids). The matrix
absorption, resulting from sugars and alcohols present in the sample, remains
unchanged and can therefore easily removed by calculation of difference
spectra. The data array recorded combines the information contained in the
molecular characteristic mid-IR spectra with the likewise substance specific
titration curves. The application of chemometric methods for peak
deconvolution and multivariate data analysis allowed the identification and
quantification of single organic acids in synthetic mixtures as well as in real
samples. The new technique was applied to wine analysis showing
significantly improved results in terms of accuracy with respect to direct
multivariate FT-IR spectroscopic analysis and speed compared to separation
techniques such as HPLC.

RK8

STATUS QUO IN INFRARED EVANSCENT WAVE SENSING
M. Jakusch, and B. Mizaikoff

Institute of Analytical Chemistry, Vienna University of Technology,
Getreidemarkt 9/151, A-1060 Vienna, Austria

During the last decade Chemical Sensors have gained considerable acceptance
as versatile and flexible analytical systems for the evaluation of compound- or
ion-specific or -selective signals produced by specific or selective chemical
reactions taking place at the interface between the chemically modified sensor
surface and the substrate. The introduction of new fiber optic materials and
enhanced optica sensing schemes has greatly contributed that sensors are
considered now as the "third supporting pillar of Analytical Chemistry” besides
separation techniques and spectroscopy.

The aim of this presentation is to review the state-of-the-art of IR fiber optic
evanescent wave sensor systems using chemically modified mid-IR transparent
waveguides as sensing elements for the on-line analysis of various organic
compounds such as chlorinated hydrocarbons in aqueous solutions and in the
gas-phase.

The development of fiber optic chemical sensors (FOCS) during the last years
benefits from the tremendous progress in the field of optical fibers, an offspring
of the telecommunication industry. With the investigation of new matrerials
besides the well known quartz fibers for the UV/VIS/NIR-range during the last
ten years the optical window for fiber optic sensors has been enlarged from 0.2
to 20 pm. This large spectral range now allows to analyze compounds through
their characteristic mid-IR absorptions. New applications for environmental,
food and clinical sensing as well as process analysis are the driving force for
modern research in IR optical fiber sensors using mainly sapphire (Al;03),
chalcogenide (As-Se-Te) and silver halide (AGBr/AgCl) fibers.

Within these applications FTIR spectrometers as well as Tunable Diode Lasers
(TFL) in special cases were used for spectroscopic measurements using the
principle of evanescent wave spectrscopy (EWS). Combining this well
established principle with the fiber optic materials mentioned above results in a
number of new FOCS with great potential for industrial applications as well as
environmental and process analysis.

Particular attention will be given to new approaches for understanding and
optimizing analyte/sensor interaction as well as current work aiming on design
of miniaturized and field operable devices for effluent monitoring and marine
pollution profiling (EU projects "EWALD" and "SOFIE").
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SPECIATION ANALYSIS OF ORGANOTIN COMPOUNDS BY
LC-APCI-MS*
E. Rosenberg and M. Grasserbauer
Institute of Analytical Chemistry, Vienna University of Technology,
Getreidemarkt 9, A-1060 Vienna, Austria

The growing awareness over the environmental fate of organotin (OT)
compounds is reflectedin the great efforts to develop and improve analytical
techniques for their speciation [1](2]. Organotin compounds have widely
varying chemical and toxicological properties which strongly depend on the
number and nature of organic groups bound to the tin atom. Presently, most
of the methods applied to speciation analysis in environmental samples are
based on separation by gas chromatography and detection/identification by a
molecule specific (e.g. MS) or element specific detection technique (e.g.
atomic emission, absorption, or fluorescence). This however requires the
transformation of the ionic organotin species into their volatile derivatives by
alkylation (using Grignard reagents or sodium tetraethylborate) or
hydrisation. This derivatisation step is of concern, since especially in complex
environmental matrices it can be strongly interfered and also due to the fact
that redistribution of the organotin species during derivatisation has been
reported [3]. Consequently, techniques based on liquid chromatography (LC)
have thus been proposed for this task in order to avoid analytical artifacts
related to the derivatisation step [4]. They suffer however from the drawback,
that in contrast to gas chromatographic speciation techniques, a powerful, that
is, both sensitive and specific detector was hardly available for liquid
chromatography. This shortcoming has recently been overcome by the
commercial introduction of LC-MS techniques based on atmospheric pressure
ionisation (API) [5]. API denotes a family of LC-MSinterfacing techniques
whose common feature is that ionisation takes place at atmospheric pressure.
In addition to making the operation of the interface more robust and easier to
operate, the principal advantage is, that with these interfaces sensitivity is
significantly increased as compared to other LC-MS interfaces operating at
reduced pressure (e.g. the particle beam and thermospray interfaces).

This makes the development of a speciation technique of OT compounds,
based on LC-API-MS, feasible. While in the few LC-MS speciation work
published up to now the electrospray interface has been considered the
preferred interface, we report here on the developent of a LC-MS technique for
the speciation organotin based on atmospheric pressure chemical ionisation
(APCI). This technique produces useful diagnostic ions of both the parent
compounds and adducts with the solvent molecules or other available ligands
which exhibit the characteristic isotopic pattern of tin. The optimisation of the
parameters for the detection of OT compounds will be discussed and their
spectra interpreted. The figures of merit of the method will be presented and
its applicability for the analysis of environmental samples will be proven by
the analysis of a reference material (BCR CRM 462) with certified contents of
butyltin compounds.

* Dedicated to the late Prof. Robert Kellner

[1] J. Szpunar-Lobinska, C. Witte, R. Lobinski, F. C. Adams, Fresenius J.
Anal. Chem. 1995, 351, 351. )

[2] M. Abalos, J.-M. Bayona, R. Compaiio, M. Granados, C. Leal, M.-D.
Prat, J. Chromatogr. A. 1997, 788, 1.

(3] E.J. Langmyhr, Analyst. 1979, 104, 993.

[4] C.F. Harrington, G.K. Eigendorf, W.R. Cullen, Appl. Organomet. Chem.
1996, 10, 339.

[5] R.D. Voyksner, Environ. Sci. Technol. 1994, 28, 118A.
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APPLICATION OF IMPROVED CHEMOMETRIC
TOOLS FOR SIGNAL PROCESSING OF NON-
SELECTIVE SENSOR ARRAYS

G. Barkg, J. Abonyi, J. Hlavay

University of Veszprém, Department of Earth and Environmental Sciences,
Veszprém 8201 P.O.B. 158. HUNGARY

Chemical sensor systems and detector arrays are widely applied for
determination of organic vapors, gases and odours in the atmosphere. A
piezoelectric quartz crystal can be used as a chemical sensor that is able to measure
the chemical concentration reversibly.

In the current contribution, a chemical sensor array consists of four
detectors is presented. AT-cut quartz crystals with 9 MHz fundamental frequencies
were used. The crystals were arranged in an array and coated by gas
chromatographic stationary phases like OV1 (Poly-dimethyl siloxane, SUPELCO),
0V275 (Poly-cyanoakryl organosilane, SUPELCO), ASI50 (Poly-methyl-phenil
siloxane, Applied Science Laboratories Inc.), and polyphenil-ether (Carlo Erba),
respectively. The appropriate stationary phases were found by experimental and
theoretical way based upon a principal component analysis. The thin film of the
coating was formed by solvent evaporation. The coated surface was 0.2 cm™ and the
frequency of the quartz crystals decreased usually about 8 kHz. Nitrogen was used
as carrier gas and 20 L/h mass flow was maintained by a GFM17 3% digit flow
controller. The nitrogen contained 30 ppm water vapour and it was dried by a CRS
202268 packed GC column to remove the traces of water. The analyte was injected
by a syringe. A NAFION drying unit was sct into the carricr line for declining the
interference of the trace amount of moisture. Data handling card was built and a
computer program was devcloped to measure the frequency changes. The computer
program compared the measured frequency to that of the clock of the computer.

The requirements for a reliable piezoelectric chemical sensor are the
sensitivity, selectivity and reversibility towards the analyte to be determined.
However, to find an entirely selective material for only one analyte is almost
unrealisable. On the other hand, application of the chemical sensor in the
cnvironmental analysis is hampered by the fact that several compounds are in the
matrix and generally only one has to be detected. Mathematical algorithms have to
be developed for the data processing, and chemometric methods are necessary to
explain the behaviour of non-selective chemical sensors. Principal component
analysis (PCA), pattern recognition (PARC) artificial neural network (ANN) and
Fuzzy Clustering methods were applicd to perform the data evaluation. The artificial
neural network based upon the biological neurone model approach and the fuzzy
clustering was proved to be the best for classification of the volatile organic
compounds.

CHIMIA 52 (1998) Nr. 7/8 (Juli/August)

H2

SIMULTANEOUS SPECTROPHOTOMETRIC
DETERMINATION OF TARTRAZINE, SUNSET
YELLOW AND PONCEAU R BY PARTIAL LEAST
SQUARES AND PRINCIPAL COMPONENT REGRESSION
MULTIVARIATE CALIBRATION METHODS.

J.J. Berzas Nevado, J. Rodriguez Flores and M. J. Villasefior LLerena
Department of Analytical Chemistry and Food Technology, University of
Castilla-La Mancha, 13007, Ciudad Real , Spain

Tartrazine (E-102), Sunset Yellow (E-110) and Ponceau R (E-124) are
three synthetic azo dyes available as yellow, orange and red powder respectively,
that can be present in common food. The contents of these dyes must be
controlled because can induce allergic and asmathic illness in sensitive people.

Three multivariate calibration methods, partial least squares (PLS-1 and
PLS-2) and principal component regression (PCR) were proposed and
successfully applied to the resolution of ternary mixtures by ultraviolet-visible
absorption spectrophotometry, working at pH 4.8, supplied by HAc/NaAc buffer
solution.

At first, calibration matrix must be designed: a training set of 21 samples
was taken varying T concentration between 1.6 and 20.0 mg/L, S concentration
between 1.6 and 24 mg/L and P concentration between 1.6 and 36.0 mg/L. The
spectral region placed between 420 and 540 nm was selected for the analysis.

The selection of number of factors was achieved obtaining values of 3, 3
and 4 as optima for Tartrazine, Sunset Yellow and Ponceau R determination by
PLS-1 model.

Also the PLS-2 and PCR models were optimized by using the same set of
standards samples and a number of 3 factors was found to be the optimum for
the three components in both cases.

The external validation of the PLS-1, PLS-2, and PCR chemometric
method was made over one set of 16 synthetic mixtures obtaining recoveries
between 94.5 and 105.3 % and over several commercial products (two gelatins
and a creamy dessert) containing the three dyes; the obtained results are in
agreement with the found ones by an HPLC method proposed by us.

Repeatability and reproducibility studies (with the Students's and F's
tests) were achieved over two series of nine standards for each dye, showing not
significative differences at 95 % confidence level.

H3

PRINCIPAL COMPONENT REGRESSION IN KINETIC
DISCRIMINATION OF SECONDARY AMINES

G.L. Radu*, ¥V, David** and I. David**

* Department of Bioanalytical Chemistry, National Institute for Biological
Sciences, Spl. Independentei 296, 77748 Bucharest 6, Romania
** Department of Analytical Chemistry, University of Bucharest,
Blvd. Republicii 13, 70346 Bucharest 3, Romania

Based on reaction rate differences, the discrimination between two very
similar organic compounds is feasible in a very simple manner. To prove it,
mixtures of dimethylamine and diizopropylamine have been investigated.
They reacted with carbon disulphide in a slightly alkaline and homogenous
medium that was obtained by using borate buffer and 3% Triton X-100. The
formed dialkyldithiocarbamates rapidly complexed the Cu® - ion, also
present in solutions, and the absorbance increase was monitored at 436 nm
for 7 minutes, 121 values of absorbances being available in each recording.

To perform a principal component regression (PCR) in this case, a
calibration set of 25 solutions was employed and two principal components
were selected in the regression model.

The results obtained by PCR on 16 mixtures of the two secondary amines
are compared with those computed by more methods of multivariate linear
regression. They are favourable 1o the PCR concerning both the bias and the
precision that characterize the two analyte concentration estimations.

H4
Maximum Entropy Chromatogram Reconstruction

Mihkel Kaljurand', John B. Phillips?, Jean-Marie D. Dimandja® and José
Valentin®

!Institute of Basic and Applied Chemistry, Tallinn Technical University,
Tallinn, EE0026, Estonia

Department of Chemistry and Biochemistry, Southern Illinois University,

Carbondale,IL, 62901, USA

’MS F17, Centre for Disease Control and Prevention, 4770 Buford Hwy,

Atlanta, GA, 30341, USA
‘NASA Ames Research Center, Exobiology Branch, Moffet Field, CA
94035,

Maximum entropy has been successfully applied to problems of
optical images and NMR spectroscopy. In this paper we present the results
of maximum entropy deconvolution applied to simulated and real
chromatographic data. A brief theoretical discussion is given. The technique
is tested both qualitatively and quantitatively using simulated data. Peak
resolution can be dramatically improved but quantitative accuracy is limited.
The technique is applied to a re-analysis of Pioneer Venus chromatographic
data and to storage column data.
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CHEMOMETRIC EVALUATION OF ENVIRONMENTAL
ANALYTICAL DATA

L. Paksy', A. Lengyel', O. Banhidi’
1: University of Miskolc, Institut for Chemistry, Department of Analytical
Chemistry, H-3515 Miskolc, Egyetemvéros, Hungary
E-mail. AKMLA@GOLD.UNI-MISKOLC . HU
2.:Metalcontrol Ltd. Miskolc, Vasgyari u 43 H-3540
E-mail: QJOJADE@GOLD.UNI- MISKOLC.HU

The development of evaluation method for a multitask monitoring has been
set as an aim. The basic principle of the building up was the use of the ap-
propriate chemometric methods (e.g. for evaluation of trend, etc.,). This ap-
proach includes the following possibilities:
a/ analysis of the imission data including the quality assurance of the meas-
urement method; comparison to the given tolerance values;
b/ remark of trends for various time intervals ( hours, days, week , etc.);
¢/ calculation of correlation among the various components of the polluted
air, water, etc., to recognise relationships for modelling of the pollution
mechanism; showing of the potency of the natural and anthropogenic
influences.

A description is given including the experiences obtained using these meth-
ods in case of a city referring to the polluting components (CO, NO,, O;,
dust, SO,) of the air in a city, as well of the river (Na, K, Ca, Mg, Sr, Zn,
Ni, Ba, As, Pb, Fe, Cu, Si, P ) and the evaluation performed by software
DATAPRO 3.0 [1]. The results obtained enable to build up a model to
show elements which have unanimous anthropogenic influences (and origin
), i.e. it can be considered to be an artificial system. The calculation is based
on the correlations, as well as on comparison of the trends.

The choice of the appropriate chemometric method strongly depends on
the given case, e.g. on the distribution [2].

REFERENCES :
[1] L. Paksy, O. Banhidi, A. Lengyel: Microchem. J. 55,72-80 (1997)
[2] L. Paksy: Microchim.Acta, 123, 197-205 (1996).
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CHEMICAL PARAMETERS OF pH REFERENCE
BUFFER SOLUTION Ca(OH), (SATURATED)

M.J.Guiomar Lito®, M.Filomena G.F.C.Camdes®™,
Arthur K. Covington®®
Centro de Electroquimica e Cinética da Universidade de Lisboa
Rua da Escola Politécnica, 58, 1294 Lisboa Codex — Portugal
@Faculdade de Farmacia da Universidade de Lisboa, Portugal
®Faculdade de Ciéncias da Universidade de Lisboa, Portugal
©Dept of Chemistry, University of Newcastle-upon-Tyne NE1 7RU-GB

Abstract

A new computer program has been developed for the calculation of pH,
pOH, hydroxide ion concentration, mon, species distribution coefficients,
o;, ionic activity coeficients, ¥, ionic strength, J, buffer capacity, 8,
solubility product, Ky and the two dissociation constants, Ky; and K2
corresponding respectively to first and second dissociation steps of
Ca(OH); in aqueous solution.

Previously developed methodology, for the calculation of pH, &;, %,/ and
B parameters of pH buffer solutions, starting from the corresponding
acidity constants, has been tested for standard solutions, for wide range
of pH value [1). In the case of Ca(OH), aqueous solutions, for which the
pertinent stoichiometric relationships are different from those applicable
to mixtures of acids and their salts, the methodology has been revised and
adapted.

The results show that, contrary to what is currently assumed, the first
dissociation is far from being complete. Values are given for the
concentrations and activities of species Ca(OH),(aq), Ca(OH)*(aq) and
Ca® in saturated solution of calcium hydroxide at 298K.

[1] M.J Lito, M.F. Camdes, M. L. Ferra, A. K.Covington,
Anal. Chim. Acta 239(1), 129-137 (1990).

H7

MULTIVARIATE DATA ANALYSIS OF SEWAGE
Mari Pantsar-Kalliol), Satu-Pia Mujunen?, Pentti Minkkinen?, Michael A.
Connor3), George Hatzimihalis4), Paul KoutoufidesS), and Philip J. Wilkie3)

1) University of Helsinki, Department of Ecological and Environemntal
Sciences, Lahti, Finland
2) Lappeenranta University of Technology, Department of Chemical
Technology, Lappeenranta, Finland
3) University of Melbourne, Department of Chemical Engineering,
Melbourne, Australia
4) Hatlar Environmental P/L, Melbourne, Vic. 3000, Australia
5) Melbourne Water, Environmental Risk Management, Australia

Seventy nine samples comprising 65 domestic sewage samples, 2 industrial
waste water samples, 7 samples from waste water treatment plant influents
and 5 domestic water supply samples were analyzed to obtain information
about the nature and origins of pollutants in sewage in Melbourne, Australia.
Altogether 88 chemical parameters including basic wastewater characteristics
(like BOD, COD, TOC, TDS, TSS, NH4+), and concentrations of 28
elements, some phthalate esters, chlorinated hydrocarbons, PAHs, amines and
ethers, were determined.

The data were studied with principal component analysis (PCA) and
discriminant partial least squares (DPLS) analysis. Data analysis showed that
the mix of pollutants in the samples was different between typical weekdays
and weekends and also depended on the weather at the time of sampling. PCA
plots were used to visualize the results and proved to be very informative in
classification of the samples.

The composition of samples taken on Sundays reflected typical human
functions and weekend activities; they were characterized by high levels of Sr,
Ca, NH4+, total phosphorus and nitrogen, TDS, TSS and sulfate. Also there
was a trend wih time, with observations made early on Sunday morning
differing from those made later in the day and in the evening. On weekdays
the sludges were characterized by high levels of pollutants from industry, such
as Co, AG, Al, B, Ni, Cd and TOC. The samples collected in hot and sultry
weather were dominated by variables such as BOD, COD, TSS, TOC, while
samples collected in cool and rainy weather contained lower levels of these
pollutants.

H8

ERRORS THEORY IN ANALYSIS
E.D. Prudnikov, E.E. Prudnikov
Earth’s Crust Institute, State University, S. Petersburg, 199034, Russia

The results of theoretical calculation of the standard deviation in some analytical methods
allow to develop the errors theory in analytical chemistry. The improvement of the theory in
atomic analytical spectrometry opens the way for the receipt of the equation which connects
the standard deviation with the parameters of analytical apparatus and the concentration of
determined element. This theory can be applied for any analytical method The process of
analytical measurement is described theoretically by the dependence of the standard deviation
from the characteristics of the used instrument. This approach allows to receive the theoretical
description of known linear approximation for standard deviation in analytical chemistry and
theory of measurements

The possibilities of theoretical description of the standard deviation can be used for the control
of the instrumental parameters. The linear approximation of the standard deviation from the
element concentration is valid for instrumental value of the standard deviation in linear range of
calibration curve. This equation is pr d enough completely by the instrumental detection
limit and instability factor of analytical apparatus. These relations are calculated theoretically
and can be determined also experimentally. The concordance between the experiment and
theory shows the good work of analytical instrument

In the conditions of the real analysis, the noninstrumental factors play the great role. This
theory allows the study the noninstrumental errors in analysis. The comparison of the waited
instrumental errors with the obtained random errors in analysis opens the way for the
characterization and study of noninstn | errors of ined analytical methods. The
theory gives the possibilities of the general theoretical description of the influence of the
different noninstrumental factors on the common error in analysis. The effect of
noninstrumental factors in analysis is examined theoretically and experimentally

The theory permits to describe theoretically the instrumental standard deviation and detection
limit, to study the instrumental and noninstrumental errors in analysis and examine theoretically
the characteristics of any analytical methods. The theory shows the relations between the
ground parameters of apparatus and analytical method Thus this theory can be useful for the
development of the general theory in analytical chemistry

The problems of general theory in analysis are based on the theoretical dependence of the
standard deviation from the concentration and the parameters of the analytical instrument This
dependence is described by the equation with five terms. The instrumental sensitivity and the
blank value in this equation includes the theory of the used method and instrument The first
three terms are to linear range of the measurements These terms describe theoretically the
linear approximation in measurement theory. The last two terms concern-the nonlinearity in
analysis and the nonlinear errors in measurement. The further development of the theory in
analysis is connected with the improvement of the mcthods of theoretical description of the
noninstrumental and nonlinear errors The use of the theory for the different analytical methods
is important. The theory allows to improve the practical methods of the standard deviation and
detection limits determination and the parameters of analytical methods characterization and
standardization This theory can be useful for theory and practice in analytical chemistry
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M21

CONCENTRATION OF HYDRONIUM IONS IN THE
SOLUTIONS OF BIPROTIC ACIDS COMPLETELY
DISSOCIATED ON THE FIRST STEP

Alexei N. Pankratov and Inna M. Uchaeva
Department of Chemistry, N.G. Chernyshevskii Saratov State

University, 83 Astrakhanskaya Street, Saratov 410026, Russia

For choosing the conditions of chemical processes and analytical deter-
minations conducting in terms of substrate existence forms, rapid esti-
mation of the [H*] concentration in the solutions of polyprotic protoly-
tes is important. The aim of the present work is the analysis of the ex-
pression for [H*] in the solutions of biprotic acids H2X (H2SOs,
H3SeOs et al.) completely dissociated on the first step, the dissociation
being not complicated by polymerization and other competing reacti-
ons, with the substantiation of asymptotics of [H*] function under the
conditions when the concentration constant (K3) of H2X acid dissoci-
ation on the second step and total molar concentration of the acid
(C) are strongly diversed. K value can be found from the thermodyna-
mic constant taking into account the activity coefficients or using cor-
relation equations linking Kz and C. In suggestion that HaX protolyte
dissociates completely on the first step, and regarding the equilibrium
of dissociation of HX ion, one could obtain the expression for [H*]:
[H*=0.5(-K2+ C + [(Ka + C)2 + 4KaC}/2}, (1) Let us consider two
limiting cases. 1. Ky >> C. The formula (1) may be represented as fol-
lows: [H*] = 0.5Ky[-1 + C/Ka + (1 + 6C/Ka + C¥/K22)!2). Neglecting the
value of Co/K22, one obtains: [H*] = 0.5Ka[-1 + C/Ka + (1 + 6C/Ka)72].
(2) Expanding (1 + 6C/K3)"/2 in McLawren series and remaining two
initial members of the series (1 + 6C/K2)1/2 =1 + 3C/K3, (3) as a result
of a substitution of (3) into (2), one obtains [H*] =2C. 2. K, << C.The
expression (1) may be modified as follows: [H*]=0.5C[l - Ko/C +
+ (1 + 6Ko/C + Ka2/C%)12),  Neglect of the value Ky2/C? gives [H*] =
=0.5C[1 - KofC + (1 + 6Ka/C)2).  (4)  Expanding in the series
(1 ;; 6K2/C)V2 =1+ 3Ko/C (5) and a substitution of (5) into (4) lead to
HY=C.
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PRECONCENTRATION OF PENTACHLOROFENOL IN
OXINE INMOBILIZED ON GLASS AND
DETERMINATION IN WOOD

M.E. LEON-GONZALEZ, M.E. SILVA-VARGAS, G. FERNANDEZ-
SALINERO, L.V. PEREZ-ARRIBAS AND L.M.POLO-DIEZ

Departamento de Quimica Analitica. Facultad de Ciencias Quimicas.
Universidad Complutense de Madrid. 28040 Madrid Spain

Pentachlorophenol is widely used as a wood preservative. It is a polar
priority pollutant than can be toxic to living microorganisms. Due to its low
levels of occurrence it is necessary to preconcentrate the sample before
analysis. Adsorbentes such as carbon, macroreticular polymeric resins,
polyuretane foams, styrene-divinylbenzene copolymer containing quaternary
ammonium groups and reagents immobilized on glass have been used for
preconcentration of pentachlorophenol.

A method has been developed for determination of pentachlorophenol
in wood based on preconcentration using a microcolumn ( 2 cm x 2.5 mm)
filled with quinolin-8-ol (oxine) inmmobilized on controlled pore glass.
Recoveries were studied on powdered wood spiked with pentachlorophenol
in concentration between 1 and 3 pg/g. Pentachlorophenol was extracted
using 0.5 M NaOH. Samples were filtered, pH adjusted at 1 with
hydrochloric acid and finally were passed through. the microcolumn.
Retention was carried out at a flow rate of 1 ml/min and pure acetonitrile is
used in a one step elution at the same flow rate. Determination was
performed by using liquid chromatography with detection at 242 nm. Twenty
microliters of the eluate was injected into the chromatographic system; the
mobile phase used was 30 mM amonium acetate (pH
5.1):acetonitrile:methanol (40:25:35). Recoveries for wood were between
78-95% for 1-3 pg/g of pentachlorophenol.

M23
SOLID-PHASE EXTRACTION OF TRACE AMOUNTS

OF SELENOMETHIONINE

K.Pyrzynska
Department of Chemistry, University of Warsaw, Pasteura 1,
02-093 Warsaw, Poland

The biological effect of selenium id dependent not only on its
concentration level but also on chemical form, with different toxicity being
exhibited for organic and inorganic compounds. Organoselenium species,
including Se-substituted amino acids, are produced by biological reduction of
inorganic species.

The objective of this work was to determine the chromatographic
behaviour of selenomethionine with a range of solid sorbents for its
preconcentration and separation from inorganic selenium species.
Selenomethionine was chosen as the organic form of this element, because it
isa good'model for naturally incorporated selenium in the food chain.

The best results were obtained with copper-treated Chelex 100 resin.
Selenomethionine adsorbed on the resin was eluted with 8 ml of 1.5 mol I
of ammonia solution and determined by electrothermal atomic absorption
spectrometry. The limit of detection when using 100 ml sample for
preconcentration was 32 ng I"! (as Se). The column chromatography with
Cu-Chelex and anionic functionalized cellulose sorbent Cellex T was applied

to separate organic and inorganic selenium species from the same sample.

M24

SPME AS AN ALTERNATIVE SAMPLING METHOD FOR
REDUCED ORGANIC SULFUR COMPOUNDS IN AIR?

C. Haberhauer-Troyer, E, Rosenberg, M. Grasserbauer
Institute of Analytical Chemistry, Vienna University of Technology,
Getreidemarkt 9/151, A-1060 Vienna

Sulfur containing volatile organic compounds (SVOCs) are known
for their extremely low olfactory threshold limits. Sulfides, thiols, disulfides
and also H,S, CS, and COS are held responsible for odour nuisance near
pulp and paper industry, garbage dumps and sewage treatment plants and
often are the reason for complaints. The analysis of reduced SVOCs is
complicated by their great chemical affinity towards metal surfaces, their
instability under the presence of oxidants and the low levels, which can
already cause significant odour nuisance.

The reactivity of the organosulfur compounds has to be taken into
account when developing analytical methods for their identification and
quantitative analysis. All materials which come into contact with the sample
have to be chosen carefully to avoid the formation of artifacts.

Presently sampling of reduced organosulfur compounds is done by
adsorption onto solid sorbents, chemisorption onto metallic surfaces or
cryogenic sampling. The sample is then transferred onto the GC-column by
thermodesorption. We have demonstrated that artifacts are likely to occur
when the thermodesorption unit exhibits a lack of inertness. Therefore a
system was constructed, in which the sample is exposed only to a minimum
surface area of silanised glass. The adsorption tubes are prepared to offer a
maximum of inertness. Ozone scrubbers during sampling are obligatory and
for the low molecular weight compounds drying techniques have to be used.
These precautions make the described sampling and thermodesorption
procedures time consuming and can still not always prevent the formation of
artifacts.

SPME has the potential of being a simple and quick alternative
sampling method. Advantages are the ease of use, the small surface areas the
sample comes into contact with during adsorption and thermodesorption and
the remarkably low detection limits for the Carboxen/PDMS fiber in
combination with GC-AED (in the low ppt range for SVOCs). Nevertheless
artifacts do occur and limit the usefulness of the method. The results of
storage stability tests and the applicability to real samples are presented.
Quantitation strategies are evaluated and the advantages and drawbacks of
SPME-GC-AED for the analysis of organosulfur compounds are discussed.
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HOMOLYTIC COUPLING OF ORGANIC SUBSTANCES
INCLUDING DIARYL AMINO COMPOUNDS - REDOX
REAGENTS IN ANALYSIS: A QUANTUM CHEMICAL
EXPLANATION FOR THE REGIOSELECTIVITY

Alexei N. Pankratov
Department of Chemistry, N.G. Chernyshevskii Saratov State
University, 83 Astrakhanskaya Street, Saratov 410026, Russia

Homolytic dimerization processes are widely occurring radical reacti-
ons which are convenient as model ones for investigations of various
compounds reactivity. By means of the INDO-UHF, MNDO-UHF,
AMI-UHF, PM3-UHF methods we have calculated the spin density
distribution on atoms of the radical intermediates of homolytic (oxida-
tive and reductive) coupling reactions of S2 organic substances and
their derivatives. The compounds under study were: diethylmalonate,
acrylonitrile, diethyldithiocarbamate-anion, thiourea, N-phenylthio-
urea, toluene, ortho-, meta- and para-xylenes, styrene, naphthalene, an-
thracene, phenanthrene, aniline, N-methylaniline, N,N-dimethylanili-
ne, diphenylamine, N-methyldiphenylamine, triphenylamine, phenol,
phenolate-anion, thiophenol, thiophenolate-anion, nitrosobenzene,
nitrobenzene, benzaldehydc, acctophenone, benzonitrile, benzoic acid,
benzoate-anion, thiobenzoic acid in prototropic tautomeric forms and
thiobenzoate-anion, pyridine, its N-oxide, quinoline, 8-hydroxyquino-
line, 8-mercaptoquinoline and its zwitterion, acridine, N-methylpyridi-
nium, pyrilium, thiopyrilium, pyrrole, carbazole, furan, thiophene, ac-
ridane, acridone, thioacridone, 5,10-dihydrophenazine, its N-oxide,
phenoxazine, phenothiazine. General trends in the uncoupled electron
density distribution have been formulated and the regioselectivities of
the above mentioned processcs substantiated. It has been shown that the
spin density on atoms of radical intermediates obtained from the gas-
-phase quantum chemical consideration represents an effective reacti-
vity index to predict homolytic coupling directions in solutions, which
is of importance for analytical chemistry. -

CHIMIA 52 (1998) Nr. 7/8 (Juli/August)

022

ELECTROCHEMICAL IDENTIFICATION OF LEAD IN
CERAMIC BODIES OF EARTHENWARE OF 17™.18™
CENTURY

A.Doménech Carbé, M.T. .Doménech Carb6, J.V. Gimeno Adelantado,
F. Bosch Reig' and V. Peris Martinez

Department of Analytical Chemistry, Faculty of Chemistry, University of
Valencia, C/Dr. Moliner 50, Burjassot 46100, Valencia, Spain.

Analysis of solid samples is of considerable interest in the field of
consevation and restoration of works of art in which selective and sensitive
methods for analyzing relatively small amounts of analyte are required.
Chemically modified electrodes have evoked considerable interest in the
past decade for analyzing scarcely soluble compounds. In particular,
modified carbon paste electrodes (MCPE) have become widely used due to
the simplicity and accessibility of the method of fabrication and the
convenience of practical use.

A voltametric method has been developed to detect lead in a series of
ceramic fragments produced in workshops in Manises in the 17"-18"
centuries. The fragments were from wheel.thrown bowls and plates, a
significant part of which were decorated with a cobalt blue pattern over a
white glaze. The presence of lead in the ceramic body is due to diffusion of
the glaze into the ceramic body during the melting-cooling process.

To determine the presence of lead, cyclic voltammograms at 100
mV/s of MCPE immersed into an acetic acid/sodium acetate buffer were
recorded. MCPE were made throughly mixing graphite powder (15 mg), 1
mg of the powdered solid samples and paraffin oil (15 mg). Under our
experimental conditions, a cathodic peak at -920 mV vs SCE appears in the
initial cathodic scan corresponding to the Pb?* to metallic Pb reduction. This
is followed, in the subsequent anodic scan, by a stripping oxidation peak at -
550 mV which is usable for semiquantitative estimates of the amount of lead
in the samples.

The proposed method yields to a rapid and unambiguous
determination of the weathering process of the glaze surface.

023

STUDY OF STOICHIOMETRY AND STABILITY OF
COMPLEXES FORMED BETWEEN 18-CROWN-6(18C6) LIGAND
AND Pb2+, TI+, and Cd2+ CATIONS
IN DMSO-NM AND DMF-NM BINARY SYSTEMS
USING SQUARE WAVE POLAROGRAPHY (SWP)

Gh. Rounaghi, M. Chamsaz and A. Nezhadali

Department of Chemistry, Ferdowsi University of Mashhad, Mashhad, Iran

The complexation reaction between Pb2+, TI+ and Cd2+ ions with macrocyclic
ligand 18C6 was studied in dimethylsulfoxide (DMSO) -nitromethane (NM)
and dimethylformamide (DMF) -nitromethane binary systems at 22°C by
square wave polarography technique.The stoichiometry and stability of the
complexes were determined by monitoring the shift in half-wave or peak
potential of the polarographic waves of metal ions against the ligand
concentration. The complexes formed between 18C6 with these metal cations
in most cases were 1:1. The obtained results show that there is an inverse
relationship between the formation constant of complexes and the donor
number of solvents based on Gutmann donocity scale, and the stability
constants show a high sensitivity to composition of the mixed solvent
systems. A linear behavior observed for variation of log K¢ of complexes vs.
the composition of the mixed solvent systems. In all of the investigated
systems, the Pb2* cation forms a more stable complex than other two cations
and the order of selectivity of this ligand for cations is: Pb2* > TI+, Cd2+.

024

VOLTAMMETRIC DETERMINATION OF
S-CONTAINING COMPOUNDS USING CHEMICAL
SENSORS BASED ON METALLOPHTHALOCYANINES

L.G. Shaidarova, L.G. Popesku, H.C. Budnikov
Department of Chemistry, Kazan State University, Kazan, 420008, Russia

At present, voltammetric methods of analysis have attracted considerable in-
terest owing to decision of environment monitoring problems. The numerous
development are aimed on the design of various sensors based on chemically
modified electrodes (CME) with catalytic properties.

Electrocatalytical activity of metallophthalocyanines immobilized on elec-
trode compositions towards thiol oxidation was established. Among the 3d-
transition metals catalytic effect is received only in the presence of Fe (II) or
Co (II) complexes. At electrodes modified by NiPc and CuPc catalytic effect
was not shown. The electrode reaction includes oxidation of phthalocyanine
metal (II) to metal (III) on the electrode surfacc, accompanicd by an oxida-
tion reaction of the substrate in the solution. The similar mechanism is ob-
served for thiourea and sulfide-ions oxidation on these CME. Catalytic activ-
ity of MPc is determined by the nature of the centre atom and decreases in
the row: CoPc > FePc > NiPc > CuPc. Cu (II) complexes are only effective
catalysts for the electrooxidation of organic sulfides (diethylsulfide, me-
thionine) unlike mentioned above substrates. On the voltammograms one can
see a significant increase of a peak current corresponding to the oxidation of
complex CuPc only. This fact can be explained by the absence of thermody-
namic condition of catalysis proceeding for other complexes (E°s 1p <
E’\Mampe/p@ee)-

On the base of received data electrodes modified by FePc or CoPc are rec-
ommended for voltammetric determination of thiols and thiourea and CME
based on CuPc - for the determination of organic sulfides. The linear range
for these compounds is observed in a wide concentration interval up to 10°
mol/l. Electrodes based on metallophthalocyanines can be used for the analy-
sis of real samples avoiding complex pretreatment with an acceptable level of
selectivity.
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ELECTROCHEMICAL STUDIES OF THE INTERACTION
BETWEEN HEPPS pH BUFFER AND METAL IONS

Helena M.V.M. Soares' and M. Graga R.T.M. Barros?
'CTQAA, Departamento de Engenharia Quimica, Faculdade de Engenharia
da U.P., Rua dos Bragas, 4099 Porto Codex, Portugal
Departamento de Engenharia Quimica, Faculdade de Engenharia da U.P.,
Rua dos Bragas, 4099 Porto Codex, Portugal

Hydrogen ion buffers are usually necessary for many biological and
chemical studies, as is the case of speciation studies, which are usually
carried out at a constant pH value. However, the choice of a pH buffer may
constitute an important problem since many of them (inorganic or organic
ones), traditionally used for speciation studies, are also complexing agents
and may disturb the equilibrium state.

A new assemblage of organic compounds, derived from N-substituted
aminosulphonic acids, was introduced by Good and collaborators since 1966
[1]. N-2-hydroxyethylpiperazine-N'-propanesulfonic acid (HEPPS) is one of
these pH buffers, similar to N-2-hydroxyethylpiperazine-N'-ethanesulfonic
acid (HEPES) largely used, with a higher buffering range (7.3 -8.7) but less
studied. '

The aim of the present work was to investigate the suitability of HEPPS
for copper or zinc speciation studies by electroanalytical techniques. These
studies were performed by differential pulse anodic stripping voltammetry
and differential pulse polarography in the presence of the buffer up to 0.1
mol/l concentration. Additionally, glassy ion potentiometry was also used
for calculating the copper-HEPPS stoichiometric stability constant.

The results obtained are presented and discussed.

[1]-Good NE, Winget GD, Winter W, Connolly TN, Izawa S, Singh
RMM (1966) Biochemistry 5: 467-477
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A NEW APPROACH OF THE POLAROGRAPHIC
BEHAVIOUR OF Se(IV) IN AQUEOUS SOLUTIONS

I. Tanase*, M. Buleandra**, G.L. Radu**. E.E. lorgulescu*
* Department of Analytical Chemistry. Faculty of Chemistry, University of
Bucharest, Blvd. Republicii # 13, 70346, Bucharest-3. Romania
** Department of Analytical Biochemistry, National Institute of Biological
Sciences, Spl. Independentei # 296, 77748, Bucharest -6. Romania

The polarographic behaviour of Se(1V) was approached using
polarographic techniques (d.c. polarography. tast-polarography, sinusoidal
current polarography with sensitive phase, normal pulse polarography.
differential pulse polarography), in aqueous medium (Britton-Robinson
buffer, aqueous solutions of different supporting electrolytes). The influence
of chemical system parameters (ionic strength, pH. supporting electrolyte,
Se(IV) concentration) and of characteristic parameters of the techniques (the
mercury column height, the amplitude and the frequency of the superimposed
alternating signals, the angle of the detection phase) were studied in order to
elucidate the nature of the difterent polarographic signals obtained by the
employed techniques, but also to optimise these parameters for the
quantitative determination of Se(IV) in the concentration range 1-10™ - 5-10
mol-L"! from different aqueous samples.

027
ELECTROANALYTICAL BEHAVIOUR OF BILIRUBIN

1. Tanase*, E.E. lorgulescu*, G.L. Radu**, M. Buleandra**, 1.G. David*

* Department of Analytical Chemistry, Faculty of Chemistry, University of
Bucharest, Blvd. Republicii # 13, 70346, Bucharest-3, Romania
** Department of Analytical Biochemistry, National Institute of Biological
Sciences. Spl. Independentei # 296, 77748, Bucharest-6. Romania

The electrochemical reduction of bilirubin is examined by different
polarographic (direct current polarography, tast-polarography, differential
pulse polarography) and voltammetric (cyclic voltammetry, square wave
voltammetry) techniques, using as working electrodes the dropping mercury
electrode (DME) and the hanging mercury drop electrode (HMDE). in
aqueous medium (Britton-Robinson bufter, ammoniacal buffer, 0,1 M KCl).
The i = f(g) curves obtained by these techniques provide that bilirubin is
reducible in aqueous medium on mercury electrodes. Cyclic voltammograms
have shown that the reduction occurs in two stages (g, = - 1.385 V, gp =
- 1.470 V vs. Ag. AgCl), the magnitude of the maxim currents of peaks and
voltammograms shapes were strongly scan rate-dependent. The
polarographic study of bilirubin has shown three reduction waves: the first,
strongly irreversible, is placed at less cathodic potentials (€, =-0.750 V vs.

Hg pool). the second reduction wave (€, = - 1.175 V vs. Hg pool) is
complicate by Kkinetic and adsorption phenomena and the last one is a
reduction wave of “presodium™ tvpe (¢, =- 1.700 V vs. Hg pool).

Signals obtained by ditterential pulse polarography and ditferential
pulse voltammetrv were optimised with a view to quantitative determination
of bilirubin in the concentration range of 1-10% - 1.107 mol.L". with a
detection limit of 5-10° mol L™

028

ELECTROCHEMICAL EXTRACTION OF Cu(I) AND
Cu(II) ASSISTED BY A MACROCYCLIC
TETRATHIAETHER LIGAND.

Laure Tomaszewski, Grégoire Lagger and Hubert H.Girault.

Laboratoire d’Electrochimie, Département de Chimie, Ecole Polytechnique
Fédérale de Lausanne, CH-1015 Lausanne, Switzerland.
e-mail: Laure.Tomaszewski@epfl.ch

The electrochemical transfer of metal ions from aqueous solutions to organic
solvents can be carried out by complexation at the liquidlliquid interface. At
polarised interfaces, the transfer of the ionic species is associated with a
faradaic current response. In the present work, the transfer of Cu(I) and
Cu(II) assisted by the ligand 1,4,7,10-tetrathiacyclododecane is studied at the
waterl1,2-dichloroethane interface.

The transfer mechanism of the copper ions was analysed by cyclic
voltammetry, employing Li,SO, and bis(triphenyl-phosphoranylidene)
ammonium tetrakis(4-chlorophenyl)borate (BTPPATPBCI) as the supporting
electrolyte for the aqueous and organic solutions respectively. The interface
was polarised by a four-electrode potentiostat. Two voltammetric responses
are observed for the transfer of both copper species in the presence of the
organic ligand, as displayed in the figure. These two responses indicate that
regardless of the initial oxidation state of copper, both ion species are present
in the experimental conditions employed.
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In the case of Cu(I), both voltammetric waves are observed during the first
cycle. In the presence of Cu(Il), the voltammetric wave A is the only feature
during the first forward cycle, while wave B appears during the reverse cycle.
These results suggest that Cu(II) is formed by disproportionation of Cu(l) in
aqueous solutions. On the other hand, the generation of Cu(I) from Cu(ll)
seems to occur by homogeneous reduction of the Cu(II) complex by the anion
TPBCI" in the organic phase. Interfacial complexation constants,
stoichiometry and the effect of other organic supporting electrolyte are also
investigated.
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A GENERAL METHOD TO PERFORM NON
COMPETITIVE IMMUNOASSAY FOR SMALL
MOLECULES

G. Giraudi, L. Anfossi, I. Rosso, C. Baggiani, A. Vanni
Department of Analytical Chemistry
University of Turin, V.Giuria, 5, Turin, Italy

We are developing a new method to perform a non-competitive enzyme
immunoassays for haptens, using cortisol as a system model. Mathematical
modeling has shown that non-competitive assays are potentially more
sensilive (.. having a lower analyle detection limit) than competitive
assays, by orders of magnitude. However, till now, immunoassays for low-
molecular-mass analytes continue to employ competitive formats because
the analytes are too small (o permit simultaneous binding of two antobodies
(as in sandwich non-competitive method). Some atlempts have been made
to develop non-competitive assays for small molecules, but they are limited
to same chemical structure or require the development of antimetatypes
antibodies. We describe a general approach which allows to measure the
analyle-bound antibody binding sites (as in non-competitive method) thus
improving the sensitivity in small moleculcs dctcrmination. The model is
based on the competition between analyte and a polydentate ligand (poly-L-
lysine conjugate with cortisol, reaction ratio: 1 mole of cortisol per mole of
lysine residue in the polypeptide) for the occupancy of the binding sites of
an immobilized specific antibody. After the capture of both analyte and
ligand, the addition of enzyme-labeled cortisol for a short time (30 min.)
allows to remove the analyte molecules but, because of the different
exchange kinetic, not the polydentate ligand. In this way, the measured
signal presents a near linear correlation with the analyte concentration,
determinig lower detection limits than competitive method in which there is
inverse correlation. We report the characteristics of analyte and polydentate
ligand interactions with (he immobilized antibodies and a preliminary
evaluation of a non-competitive assay for cortisol, showing at the same time
that the model is sussessful and generally applicable to all small
molecules,without limitation due to their chemical structure or need of
alfinity purification and labelling of anti-analyte antibody.
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DETERMINATION OF LITHIUM IM PHARMACEUTICALS
FORMULATIONS BY ATOMIC ABSORPTION
SPECTROMETRY

C. Baluja-Santos, A. Lépez-Rodriguez and A. Gonz4lez-Portal
Department of Analytical Chemistry,
Nutrition and Bromatology Faculty of Chemistry,
15706 Santiago de Compostela, Spain

Lithium is clinically used to treat manic and hypomanic states because of its
stabilizing effect in manic depressive psychosis. The drug has an exceedingly
low therapeutic index, and the plasma concentration must be frequently
monitored [1]. This article describes the determination of lithium by atomic
absorption spectrometry in four unlike pharmaceuticals formulations using an
air-acetylene flame and lantanum as releasing agent.

Experimental conditions are studied such as samples digestion and
interference elimination.

The reproducibility of the technique was good and it performed well in
recovery test. The results are compared with those obtained by using a
spectrophotometric method [2].

[1] N.W. Tietz, "Textbook of Clinical Chemistry", Ed. W.B. Saunders Co,
Philadelphia, 1986.

(2] A. Gonzélez-Portal, A. Lépez-Rodriguez, C. Baluja-Santos, Anal. Leit.,
1995, 28, 2191.

A3

THEORETICAL AND EXPERIMENTAL 'H, C, "*N,
AND "0 NMR SPECTRA OF 5-HALOGENOURACILS

Elzbieta Bednarek*®, Jan Cz. Dobrowolski*®, Katarzyna Dobrosz-Teperek®,
Jerzy Sitkowski®, Lech Kozerski®, Wiodzimierz Lewandowski’,
and Aleksander P. Mazurek®

*Drug Institute, Chelmska 30/34, 00-725 Warsaw, Poland
*Industrial Chemistry Research Institute, Rydygiera 8, 01-793 Warsaw, Poland
Department of General Chemistry, Warsaw Agricultural University, SGGW,
Rakowiecka 26/30,02-528 Warsaw, Poland

The S-halogenouracils exhibit significant pharmacological activity and are
used as an antitumor, antibacterial and antiviral drugs. Recently, we investigated
their vibrational spectra both in argon matrix and in the solid state [1,2]. So far,
the theoretical NMR spectra of 5-halogenouracils have not been studied,
whereas the experimental studies were not fully complete for *N and "0
nuclei. To improve the "*C data we have measured all the carbon-proton and
one-bond carbon-carbon spin-spin coupling constants which allowed to confirm
the assignment of carbon signals. The influence of halogen substitution on the
chemical shifts of 'H, ®C, "*N and "0 nuclei was tested and the linear
correlations of chemical shifts with the halogen electronegativity for several
nuclei were found. The halogen effect was studied by both experimental and
theoretical ab initio methods. The calculations were performed using the
polarization double zeta of Hansen and Bouman, and the polarization triple zeta
of Sadlej basis sets.

References

[1] Z. Zwierzchowska, K. Dobrosz-Teperek, W. Lewandowski, R. Kotos,
K. Bajdor, J. Cz. Dobrowolski, A. P. Mazurek, J. Mol. Structure, 410-
411(1997)415-420.

[2] K. Dobrosz-Teperek, Z. Zwierzchowska, W. Lewandowski, K. Bajdor,
J. Cz. Dobrowolski, A. P. Mazurek, J. Mol. Structure, (1998) in press.

A4

VOLTAMMETRIC DETERMINATION OF AMOXICILLIN
USING A CARBON PASTE ELECTRODE MODIFIED WITH
POLY(4-VINYL PYRIDINE)

1.Biryol and B.Uslu
Ankara University,Fac. of Pharmacy,Dept. of Analytical
Chemistry,06100,Ankara, TURKEY

Amoxicillin,[D - () - « - amino -p- hydroxybenzyl - penicillin trihydrate],
synthesized from 6-amino penicillanic acid.is an orally absorbed,acid-
stable,semisenthetic,broad-spectrum antimicrobial agent.

Polarographic investigations on penicillins have been indirectly performed
e.g. as reduction of the chemically oxidised compounds or degradation
products formed by acidic or alkaline hydrolysis or reduction of their
derivatives.In recent years it was reported that some penicillins could be
electrochemically oxidised on gold electrode based on the catalytic effect of
gold oxides [1],and on rotating gold and platinum electrodes[2].

In the present study a voltammetric method developed based on the
electrooxidation of amoxicillin on PVP modified carbon paste electrode.The
voltammograms showed that the reaction was irreversible in the scan rate
range of 10-100 mVs™.The limiting current was found to be linearly
dependent on amoxicillin concentration in the range of 8x10°-1x10* M
with a slope of 2.44x10" nA/Mintercept of 1.05 pA,correlation coefficient
0.999.

The proposed method was applied to the tablet,capsule and oral suspension
forms of amoxicillin.The results were compared with those obtained by USP
XXII method by means of t-tests and the difference between the two
methods was found to be unimportant.The voltammetric method was
suitable for the accurate and sensitive determination of amoxicillin and it
could be applied directly without any seperation step because the excipients
present in the pharmaceutical forms of this compound did not interfere with
the voltammetric analysis.

[1] L.Koprowski,E.Kirchmann,L.E.Welch,Electroanalysis, 1993.
[2] E.Bishop, W.Hussein,Analyst,1984.
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USING HPLC FOR THE QUALITATIVE ANALYSIS OF
BROWN MUTANT TRICHODERMA VIRIDE M 108
SECONDARY METABOLITES

R. Gottasova, S. Vacvalova and V. Betina
Department of Biochemistry and Microbiology, Chemical faculty of Technology,
Slovak University of Technology, Radlinskeho 9, 812 37 Bratislava, Slovakia

Brown mutant Trichoderma viride M 108 was prepared by using UV - irradiation
of parental strain Trichoderma viride 8 - 7 Pers. ex S. F. Gray [1]. The cultivation
on a modified liquid Czapek - Dox medium containing 3.0 % sucrose and 0.1 %
yeast autolyzate (IMUNA, Saridske Michalany, Slovakia), pH before sterilization
6.0, was used for the production of secondary metabolites. Two of these pig-
ments - yellow and orange metabolites were identified and spectroscopically
characterized as anthraquinone derivatives, 1,3,6,8-tetrahydroxy-9,10-anthra-
quinone (metabolite B) and 1-acetyl-2,4,5,7-tetrahydroxy-9,10-anthracenedione
(metabolite C) [2] (Fig. 1). Their structures were determined by analysis of
UV/VIS, IR, mass, 'H NMR and 13C NMR spectra [2]. Compounds B and C did
not exhibit antimicrobial activity in cross-streak tests. However, in rat
mitochondria they function as uncouplers of oxidative phosphorylation [3].
oH o OH Fig. 1: Chemical structures of anthraquinones
formed by brown mutant M 108 T.uiride:
1,3,6,8-tetrahydroxy-9,10-anthraquinone (me-
O‘O tabolite B) (R = H, Rp = 0,38) 1-acetyl-2,4,5,7-
HO OH tetrahydroxy-9,10-antracenedione (metabolite
o R C) (R = COCHa, Rr = 0,26).
- Chromatographic methods (TLC, PC, LSC,
HPLC) were used for colour secondary metabolites separation and purification.
The medium filtrate and mycelium extracts contained a wide range of
metabolites of similar colours shade (it included colours shades from yellow to
dark orange). The relatively close Re (benzene : acetone, 3 : 1) values made the
isolation of pure chemical compounds by previously used chromatography
methods very difficult or impossible. The HPLC method was suggested to solve
the problem. HPLC method with reversed phases (colum 56X C-18, diameter 7
um, Tessek Prague, Czech Republic; methanol as mobile phase) was applied.
Qualitative representation of secondary metabolites was depended on the growth
of brown mutant in individual cultivation days. Measured values from both
metods were compared with metabolite standards B and C.
Metabolites separated and purified by preparative TLC (benzene : acetone, 3 : 1)
were analysed by HPLC, the purity of each of them was checked, the retention
time of 7 of them was determined. Then the qualitative composition of filtrate
and mycelium extracts from the growth process cf brown mutant M 108 was
examined.

(1) A. FargaSova, M. Sipiczi, V. Betina, Folia Microbiol., 1985, (2] V. Betina, P. Sedmera, J. Vokoun, M.
Podojil, Experientia, 1986, [3] V. Betina, 8. KuZela, Chem.-Blol. Intéractions, 1987

CHEMILUMINESCENT DETERMINATION OF
PHENYLEPHRINE HYDROCHLORIDE AND SALICYLAMIDE IN
A CONTINUOUS-FLOW

Y. Fuster Mestre*, B. Fernandez-Band**, L. Lahuerta Zamora*
and J. Martinez Calatayud
*Departamento de Qufmica, Colegio Universitario CEU, 46113 Moncada
(Valencia), Spain
Departamento de Quimica Analitica, Universidad de Valencia, Valencia, Spain
**Departamento de Quimica e Ingeniera Quimica, Universidad Nacional del
Sur, Bahia Blanca, Argentina

A certain number of chemiluminescent procedures are based on well-known
reagents like luminol in which the light is produced by reaction with strong
oxidants in presence of some activators (organic or inorganic). The complexity
of the reaction allowed many indirect procedures for determination of
substances which can influence the main reaction. An interesting analytical
trend is to obtain chemiluminescent reactions with the direct oxidative treatment
of the analyte.

This means a lot of empirical work dealing on the reaction of the analyte with

a wide range of strong oxidants in different media. There is not clear rules to
predict the chemiluminescent behaviour of a given molecule and the exceptions
are frequent.

This communication is dealing with empirical screening of molecules of
pharmaceutical interest to detect chemiluminescent reactions to be applied to
field of pharmaceutical analyses. The work is done into the continuous-flow
methodology trying to propose very simple manifolds; the sample volume is
injected into a carrier and merges with the oxidative solution stream as close as
possible to the flow-cell entrance. An alternative to FIA methodology is a
manifold in which the sample solution is continuously flowing and merges
with the reagent as is reported for the FIA procedure. Both manifolds require a
coiled flow-cell in front of the photo multiplier tube.

Two positive chemiluminescent reactions were found. Oxidative reaction of
phenylephrine hydrochloride and salicylamide proved to be suitable for the
determination of those drugs. The most adequate oxidant resulted to be the
potassium permanganate in sulphuric acid medium. The increase of
temperature resulted in higher light emission. Both procedures are applied to
determination of the active principles in pharmaceutical formulations.

- J. Martinez Calatayud, S. Laredo Ortiz, Ciencia Pharm. 1994, 4, 190-201.
- A.R. Bowie, M.G. Sanders, P. Worsfold, J. Biolumin. Chemilumin. 1996, 11.

A11

FAST DETERMINATION OF TOXIC METALS IN
HUMAN URINE, SERUM AND BLOOD BY GRAPHITE

FURNACE ATOMIC ABSORPTION SPECTROMETRY
N. Campillo, P. Viiias, I. Lépez-Garcia, M. Sanchez-Merlos and
M. Hernandez-Coérdoba
Department of Analytical Chemistry, Faculty of Chemistry, University of
Murcia, E-30071 Murcia, Spain

A12

INCREASING PERFORMANCE IN MULTIPLE DRUG
OVERDOSES BY USING GC-MS-SECI SYSTEM
Mihai lonicd, Gheorghita Cretu
Dept. of Clinical Toxicology, Army Center of Military Medical Research

Calea Floreasca 8, Sect. 1, Bucharest — Romania

. . . . i i is i i | ical
Electrothermal atomic absorption spectrometry (ETAAS) is typically The certainly diagnosis in multiple drug overdose belongs to the Analytica

used for trace metal analyses in biological fluids using Zeeman-effect Toxicological Laboratory. GS-MS with electronic ionization (EI) is usually
background correction. Thus, urine or blood samples could be analyzed for
toxic elements contents for the biological monitoring of occupationally
exposed persons. However, conventional methods have large analysis metabolites, which are present in multiple drug overdoses, cannot be
times due to the prior treatment of the sample which normally involves an
acid mineralization step. When no mineralized samples are directly

used as a screenining method. When the identifying of drugs and/or their

performed only in EI, we have used another ionization techniques - selected

introduced into the atomizer, problems derived from the accumulation of ejection chemical ionization (SECI). We have used a GC/MS VARIAN
cark{onaceous'res;dues appear. The rem.oval of these resndues-could .be SATURN 3 system with Septum Purge Injector (SPI) and lon Trap
carried out by the addition of nitric acid and hydrogen peroxide which

destroys the organic matter during the heating cycle, decreasing both Detector (ITD).

background problems and the build-up of carbonaceous residues. An El analyze showed the presence of Metamizol and another three of its

In this communication, procedures for the direct determination of
arsenic, lead and cadmium in human urine, serum and blood without
previous mineralization of the sample are presented. The addition of nitric the presence of Metamizol. The reprocessing of the sample by SECI - using
acid to the samples produces precipitation of the proteins and,
consequently, two successive injections were carried out. The first injection
(10 pl) consisted of the biological sample, 0.015% Triton X-100 and 0.1% who justified the clinical state of the patient, but it was screened in EI by the
phosphate. After a drying step at 220°C, a second injection (10 pl) of a
solution containing 15% hydrogen peroxide and 0.65% nitric acid was
performed and the total heating program was run. Platform atomization The certitude diagnosis is done by the link between the clinical symptoms
was used for all the elements. Calibration was carried out using aqueous
standards for urine samples and by the standard additions method for both
serum and blood. The methods proposed were applied to the determination SECI. Our experience in SECI permitted to create our computerized library
of the contents of the metals in samples from different persons. The
reliability of the procedures was checked by analyzing several certified
reference materials. Key-words: Multiple drug overdose, GC-MS, El, SECI.

metabolites. The clinical state of the patient could not be explained only by

butane - C;H)o — for ionization, demonstrated the presence of Phenobarbital,

presence of the Metamizol - M (desalkyl -), an metabolyte of Metamizol.

and the analytical diagnosis using GC/MS system — the mass spectra El and

MIC4H]10, where a lot of spectra can be searched.
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HPLC AND HPLC-MS INVESTIGATIONS OF
USPIRONE AND ITS RING-OPENED ANALOGUES

J. Jekd, Z. Cziaky and F. Kérodi
Department of Chemistry
ICN Alkaloida Hungary Ltd., H-4440 Tiszavasvari, Hungary

Buspirone (1) is a widely used anxiolytic agent. The spiroglutarimide ring
in compound 1 is unstable under basic conditions and this provides an
opportunity to prepare a series of ring-opened analogues (2).
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These new compounds (2) have also considerable anxiolytic activity. The
aim of our work was the HPLC and HPLC-MS investigations of 2.

The electron impact ionization (EI) fragmentation properties of these
compounds were studied. Compounds 2 are unstable under EI conditions.
Thermospray (TSP) mass spectrometry has proved to be a useful technique
for analyzing these compounds. The ions formed under TSP ionization
have been determined with positive and negative ion mode. The positive
TSP mass spectra exhibit strong [M+H]" and/or [M+NH,]" ions. The effect
of the different HPLC and MS parameters for the TSP sensitivity was
investigated and optimized.

The HPLC-TSP-MS method is suitable for measurements from biological
matrixes.

CYTOLOGICAL AND IMMUNO-CYTOLOGICAL
ANALYSIS OF CEREBROSPIANL FLUID
LEUKOCYTES: COMPARISON OF SEDIMENTATION
AND CYTOCENTRIFUGATION TECHNIQUES.
R. Lehmitz |, T.O. Kleine**
* Centre of Nervous Diseases, CSF Laboratory, University, D-18147
Rostock Germany
* Centre of Nervous Diseases, Neurochemistry Department,
University, D- 35033 Marburg, Germany

Objective: Cytological and immuno-cytological techniques are mainly
performed in cerebrospinal fluid (CSF) by Sayk's sedimentation
procedure and also’ by different cytocentrifuge techniques. To
standardize preanalytical and analytical steps, both techniques were
compared to find out an optimal procedure for cell analysis in CSF
samples. Material and Methods: Fresh CSF samples (<2h after
sampling) were analysed on polydimethyldiallylammonium chloride
(PDDA) coated slides which were active for 3 weeks. Technique A was
performed with Sayk‘s sedimentation chamher applying 1 ml native
CSF sample (sedimentation time <30 min). Technique B was done
with the Hettich centrifuge (Tuttlingen, Germany): CSF cells were
concentrated by precentrifugation (20 min at 220xg); the cell pellet
was resuspended with a bovine albumin solution containing a cell
medium and fractionated into 0.25 ml portions for plastic cyto-cell
chambers to sedimentate cells on slides for 5 min at 220xg followed by
820xg. Technique C: Immuno-cytology was done with the "Immunette”
(ProMedeus Immuntechnologie, Offenbach, Germany) containing 10
tubes for 10 specimen preparations on PDDA coated slides (obtained
by techniques A or B) to treat them with primary and secondary
antibodies followed by colour staining. Mrkroscogic evaluations of cell
preparations were done at 200fold to 400fold, resp. 1000fold
enlargements. Results and Discussion: PDDA coating of slides
improved the cell yield. This was found with technique A with CSF
samples of 0-5 leukocytes/pl: cell yield increased from 4% to 10%.
Cell yields were higher by a factor of 5 with technique B thus causing
altered differential counts of CSF leukocytes: Technique A showed
relatively higher monocyte counts, technique B higher lymphocyte
counts. Both techniques A, B brought good depictions of inflammatory
and malignat CSF cells, but cells were larger and more dispersed with
technique A when stained with technique C. Conclusion: Technique B
with PDDA coated slides, representing the leukocyte composition of
native CSF, gave higher cell yields of >45% and thus may be better
qualified for CSF cytology and immuno-cytology than technique A.

A15

PROTEIN DETERMINATION IN CEREBROSPINAL
FLUID (CSF): COMPARISON OF THREE METHODS
T. O. Kleine, C. Naumann
Centre of Nervous Diseases, Neurochemistry Department, Philipps-
University of Marburg, D-35033 Marburg, Germany

ive: In routine analysis of CSF total protein represents a
parameter of blood-brain-barrier function. It was determined here by
three routine methods: Method A, the biuret reaction, measures
peptide bonds directly proportional to the protein content. This
reference method is less practicable because CSF samples have to be
concentrated. Method B, the pyrogailol red molybdate method,
measures the increase in absorbance induced by binding basic amino
groups of proteins to the red complex. N_le_m;zdic the benzethonium
chloride method, determines the turbidity with CSF proteins produced
in alkaline solution. Material and Methods: For comparison, 95 fresh
CSF samples, cell-free, were analysed with Method A: 0.25 mL sample
were precipitated with 025 mL 1.2 mol/L TCA, dissolved in 0.5 mL
biuret reagent and absorbance at 546 nm (d=2cm) was measured
subtracting a reagent- and sample-blank (calibration with dilutions of
Kontrollogen L (Behringwerke)). CV of imprecision: < 5%;
inaccuracy: 3'to 10%. Method B: 0.015 mL sample were mixed with
0.500 mL Microprotein-PR reagent (Sigma) in a cuvette and
absorbance at 578 nm or 623 nm (d=1cm) was measured subtracting a
reagent- and sample-blank; calibration see Method A, resp. with
standards (Sigma). CV of imprecision: < 7%; inaccuracy: 3 to 10%.
Method C: 0.015 mL sample were analysed in 0.350 mL reagent in
Hitachi 911 at 505 nm (and at 700 nm) using a 6 pomt calibration
(Boehringer Mannheim). CV of imprecision: < 4 %; inaccuracy: 3 to
10%. Comparison of the results of two procedures was done according
to Passing & Bablok 1983. : Both manual
procedures (methods A, B) were less precise than the automated one
(method C), but all showed inaccuracies of the same range.
Comparison with the biuret method A (x) no accordance was found
with the results of method B measured at 578 nm (y = 1.12x + 66) and
at 623 nm (y = 1.03x + 58). The results indicate blank problems, resp.
higher values which cannot be explained by Ca and Mg ions, ascorbate,
creatinine, glucose or uric acid in twofold concentrations as found in
CSF samples Comparing results of method C with those of method A
also did not show accordance: y = 1.11x - 22, indicating higher values
and blank problems. Conclusion: the fact that two of three protein
methods did not yield comparable results with the biuret method in
CSF samples, should be considered in the daily CSF routine analysis.

A16

Extraction of Essential Oils from the Medicinal Herbs

M.Koel, A.Orav, T.Kailas
Department of Analytical Chemistry
Institute of Chemistry at Tallinn Technical University
Akadeemia tee 15, Tallinn EE0026, Estonia

Interest in plants has principally been for the isolation of essential oils, but

to obtain other pharmaceutically active compounds has also been in concern.
To extract natural products from plants important are non-toxicity, inertness
and cheapness of the solvent and only few candidates can be chosen : water
and carbon dioxide.
Simultaneous distillation/extraction with water (SDE), subcritical extraction
with water (SHW) and supercritical fluid extraction techniques with CO,
(SFE) are used for isolation of essential oil from plant material. SFE is
receiving great attention in the isolation of chamomile oil, which is an
example of a difficult to reproduce natural product due to presence of
thermally labile compounds such as matricine. In this report the results
obtained by using three techniques together with HRGC and GC/MS for
studying of composition of essential oils from Estonian medicinal herbs were
presented including chamomile (Matricaria recutita L.) and yarrow (Achillea
millefolium L.). The individual compounds in oil extracts were identified by
their retention indices (RI) on two columns using our RI data bank and
GC/MS data. In this work SHW and SFE conditions were chosen to obtain a
range of extracts rather than to achieve selectivity.

Extracts of the same product with different kinds of solvents produce
different results owing to the selective solubility of each component in the
fixed solvent. Because of that a universal extraction strategy for analytes
and matrices will never be feasible but using sub- and supercritical fluids
instead of different kinds of solvents the same fluid at different pressure and
temperature is used with the same result. It was estimated that two hours
distillation time should be sufficient for isolating volatile constituents from
chamomile and yarrow by SDE. The optimisation of SFE extraction
parameters ( sample size, pressure, temperature, trapping) were evaluated.
At moderate pressure of CO, the content of undesirable compounds in
essential oil decreased and extracts obtained were qualitatively similar to
SDE extracts.
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C1

FAST HPLC- SEPARATIONS ON POROUS
STATIONARY PHASES

S. Lamotte*, S. Adam, K. Bischoff
Bischoff Chromatography, Postfach 1155, D-71201 Leonberg, Germany

The requirements in HPLC today are shifting more and more to faster
separations. For instance, in process monitoring, environmental analysis,
quality control in pharmaceutical industry and combinatorial chemistry a high
sample throughput is a must. Fast separations can be achieved by using short
columns packed with small particles.

This poster demonstrates that analysis times in gradient separations can be
dramatically reduced even on porous supports. A decrease of the column
length and an increase of the gradient steepness lead to faster analysis with
only an insignificant loss in the performance of the separations.

Shorter analysis times are resulting in a higher productivity of the HPLC
devices as well as to a higher mass sensitivity of the analytes. These are
important facts particularly in environmental analysis where analytes often are
present in small quantities only and, therefore, are hard to be determined.
The concept to increase the speed of analysis is demonstrated in two
examples: (1) the separation of water soluble vitamins and (2) the
determination of phenols included in EPA- methods 604 and 625.

(1) For the separation of the water soluble vitamins a ProntoSIL AQ column
was used. This column shows an excellent pcrformance and peak shape for
all applications where the eluent has to contain a high amount of water.y

(2) For the separation of the phenols a new column of ProntoSIL line was
applied. This support was especially designed for this application.

CHIMIA 52 (1998) Nr. 7/8 (Juli/August)

C2

GAS CHROMATOGRAPHY AND THERMODYNAMICS
OF XYLENES AND ETHYLTOLUENES SEPARATION
ON 4-[(4-CHLOROBENZYL)OXY]-4'-CYANOAZO-
BENZENE LIQUID CRYSTAL

M.Baniceru', S.Radu', C.Sarpe-Tudoran®
1. Department of Chemistry
2. Department of Physics
Faculty of Science , University of Craiova
A.1.Cuza 13, 1100 Craiova , Romania

Investigation of liquid crystals as stationary phases in packed and capillary
columns were presented by G.M. Janini and other workers[ 1-3 ].
Difficult separations of geometric isomers of polyaromatic hydrocarbons
and m-, p-, o- isomers were performed on liquid crystals in nematic, smectic
or in solid state temperature range.

In this work, the separation of m-, p-, o- xylenes and m-, p-ethyltoluenes
was studied on packed column with 2.5% 4-[(4-chlorobenzyl)oxy]-4'-
cyanoazobenzene on Chromosorb W HP 100-120 mesh. Temperature
domain for the separation of m-, p-, o- xylenes was found to be 125-85°C,
and for m- ethyltoluene and p- ethyltoluene 160-85°C, both at cooling. By
GC measurement, some modifications of transition temperatures between
mesophases have been observed, most probably, due to influence of support
on the liquid crystal.

Specific retention volumes, activity coefficients at infinite dilution and
partial molar excess free energies were determined for xylenes and
ethyltoluenes, at different temperatures. These values were compared to
those of other compounds: alcohols, n- alkanes and ketones.

[1] G.M. Janini, R.I. Sato, G.M. Muschik, Anal. Chem., 1980
[2] F. Janssen, Anal. Chem., 1979
[3] F. Hahne, G. Kraus, H. Zasehke, J. Chromatogr., 1990

Cc3

SEPARATION OF LORAZEPAM ENANTIOMERS BY
MICELLAR ELECTROKINETIC CAPILLARY
CHROMATOGRAPHY WITH BILE SALTS AND
MALTODEXTRINS AS CHIRAL SELECTORS

J.J. Berzas, G. Castanieda and M.J. Pinilla

Department of Analitycal Chemistry and Food Technology, University of
Castilla-La Mancha,
13071-Ciudad Real (Spain)

Enantiomers are isomeric forms of the same compound which differ
only in their spatial orientation but. their physical properties are identical. In
this work we proposed the separation of the enantiomers from lorazepam by
using sodium cholate and maltodextrins as chiral selectors. Bile salts are
natural, anionic and optically active surfactants found in biological
components. The most commonly bile salts used in MEKC enantiomer
separation are sodium cholate, sodium deoxycholate, sodium
taurodeoxycholate and so on. It is believed that solutes enter between the
layers of the micelle which form helically shaped agglomerated in solution.

Some 1,4-benzodiazepines were sucessful separated by MEKC using
bile salts[1]. At low temperature (20°C), peak splitting due to enantiomer
separation. of lorazepam was found. This behaviuor was eliminated by rasing
the temperature up to 33°C. However, if it want to improve the enantiomeric
resolution a temperature lower than 20°C and/or different electrolite
composition sould be employed in the MEKC separation.

The most characteristical chemical parameters: buffer composition,
differrent bile salts and percentage of maltodextrins or starch are studing.
Actuality, we are employing starch as chiral selector because it is less
expensive and it permits to work at 25°C without a decrease in resolution.
Rather, the electropherograms present high level of baseline noise.

[1] S. Boonkerd, M.R. Detaevemier, Y. Michotte and J. Vindevogel,
J.Chromatogr. A, 704(1995) 238-241

Cc4

PHARMACEUTICAL, MEDICAL AND
BIOTECHNICAL APPLICATIONS BY
CHEMILUMINESCENT NITROGEN DETECTION

(CLND)
Mark E. Homan and Jean-Frangois A. Borny
Research and Development
Antek Instruments, Inc., 300 Bammel Westfield Road
Houston, Texas 77090 USA
Phone: 1-281-580-0339
Fax: 1-281-580-0719

E-mail: jfab@antekhou.com

Pharmaceutical, medical, and biotechnical analysis involves the
separation power of High Pressure Liquid Chromatography (HPLC) and
Supercritical Fluid Chromatography (SFC). Of the numerous detectors
available for both HPLC, SFC, many rely upon chromaphores, either
initially present on the target compounds, or placed on the target
compounds by derivatization. If high purity standards are not available
for each target compound, the detector response can only be roughly
estimated. In biological matrices, purification of a compound may
require weeks or even months of careful, labor intensive work to obtain
enough compound to calibrate the detector. A truly equimolar detector
responds the same for all compounds and offers an alternative method
for rapid quantitation. The Chemiluminescent Nitrogen Detection
(CLND) can easily and efficiently quantitate nitrogen-containing
compounds. Since over ninety percent of all pharmaceutical compounds
produced in the last 10 years have a least one nitrogen, a universal
nitrogen detector rapidly quantitates most pharmaceutical-and
biotechnical compounds in crude and purified samples. Examples of the
analysis of antibiotics, liver extracts, polyamino acids, and other '
applications will be discussed. Applications of paired detectors such as
HPLC-MS-CLND and HPLC-UV-CLND will also be presented.
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DETERMINATION OF PHENYL-MERCURY
BY COLD VAPOR ATOMIC ABSORPTION
SPECTROMETRY AFTER PRECONCENTRATION
WITH LIVING ESCHERICHIA COLI

L.C. Robles, J.C. Feo and A.J. Aller
Department of Biochemistry and Molecular Biology
University of Leon, I-24071 Leon, Spain

A method to determine phenyl-mercury (Hg-Ph) in water samples,
containing other mercury species, is proposed. This novel method makes use
of living cells for preconcentration prior to the determination of mercury by
cold vapor atomic absorption  spectrometry (CVAAS). The
extraction/preconcentration procedure consists of putting a Lscherichia coli
strain into contact with a culture medium suplemented with different mercury
species. By allowing a maximum growth of the bacterial cells to be reached,
an equilibrium between the analyte in the solution and in the extractive solid
phase is established. Then, discarding the supernatant, the concentration of
the organo mercury compound is determined directly in the biomass pellet by
CVAAS. The extraction procedure was optimized by controlling the
composition of the culture medium, the seeding density, and the growth time.

A theoretical model based on a saturated concentration-depending
rate and intended for mathematical modelling the Hg-Ph uptake by the living
bacterial cells was developed. The theoretical model fits in well with the
experimental data. This relationship can also provide a feasible quantification
of the extraction process before and after the adsorption equilibrium is
achieved, whenever the agitation conditions. and the sampling time are
controlled. The interference effects from other mercury species were also
studied.
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EXTRACTION-SPECTROPHOTOMETRIC DETERMINATION
OF CADMIUM, LEAD AND THALLIUM IN SOIL

J. Balogh, and A. Hargitai-Toth
Gyorgy Bessenyei College, Nyiregyhdza, Hungary

Implementation of the new, ecologically imperfect technologies and the
intensive chemicalization of agriculture and transport have contributed to the
pollution of the environment with toxic heavy metals.

Therefore, the development of simple and reliable methods of determination
of toxic metal ions content in soils becomes an actual and important task.

The methods developed by us are based on the ability of cadmium, lead and
thallium to produce the intensively dyed ionic associates (JA) in the presence
of the acidoligands and cyanine dye -2-[1-(5-dimethylamine-tienil-2)vinil-2]-
1,3,3-trimethyl-3-N-indolenine chlorid (DTVTI).

The influence of acidity, nature and concentration of halide ions, DTVTI,
solvent and other factors on the formation and extraction of IA has been
investigated.

The composition of IA and its structure have been determined by various
spectrophotometric methods, as wcll as, by studying the IR spectra of the
extracted compounds.

The extracted IA corresponded to the general formula [CdI3]'R*, [PbBr3]-R*
and [TICl4])-R* (where R+ is a cationic DTVTI). The optimal condition for IA
Cd: pH 1-4 (solvent: toluene + TBP); for IA Pb: pH 0,2-1 (solvent: toluene +
TBPO) and for IA TI: pH 0-5 (solvent: toluene).

The absorption spectra have been measured under the optimum conditions of
IA formation and extraction. The principal chemical-analytical characteristics
of the dyed IA extracts have also been calculated. The molar absorptions for
various IA are about (0,9-1,3).105.

On the basis of the experimental data, the highly sensitive and selective
methods of Cd(II), Pb(II) and Tl (III) extraction and spectrophotometric
determination in solutions of different types of soils doped with Cd, Pd and TI
were examined.

E3

ELECTRON PROBE X-RAY MICROANALYSIS OF
LITTLEST MINERAL COMPONENTS OF SNOW COVER

0.Yu Belozerova, L.A Pavlova, A.L. Finkelshtein
Institute of Geochemistry, Siberian Branch of Russian Academy of
Sciences, Irkutsk, Russia

The snow cover is an informative indicator for investigation and monitoring
of polution of atmospheric precipitation, air, surface waters and soils. The
determination of phase and chemical composition of mineral components of
solid sediments as massive grains (above 10 microns) and small fractions
(1-5 microns) are important analytical tasks in the study of snow cover.

One of perspective methods for solving these tasks is X-ray microanalysis
with electron probe (EPXMA). However, the methods of EXPMA devised
for massive homogeneous objects are practically unuseful for the analysis of
particles, which in size are comparable or smaller than the area of X-ray
generation. It’s necessary to modify the theory of EPXMA.

In this work has been considered the method of EXPMA for determination
of chemical composition of small particles, which in size are comparable
with the area of X-ray radiation generation. The sizes of particles are
accounted by size-factor. The modified by authors biexponential model for
the function of distribution of characteristic X-ray radiation with depth was
applied for account of matrix effects. The joint correction factor for the
absorption and atomic number effects with account of a size factor were
introduced into the procedure of calculation of contents of determined
elements.

The validity of correction of this method was evaluated using results of
determination of chemical composition of small grains, comparable in size
with the area of X-ray generation and massive grains of minerals, of known
chemical composition. The investigations were performed using devices
Superprobe-733 and Camebax SX-50. The two methods of calculation of
contents of determined element (the suggested method and known PAP-
method) were compared with stehiometric composition and composition of
massive samples. The account of size-factor allows to reduce the error of
determination of composition from 35-45% relative percent to 5-22% for
smallest (1-4 microns) particles. The results of suggested method are
comparable with well-known ZAF and PAP methods.

E4
COMPARATIVE METHODS FOR TRACE ANALYSIS

Semaghiul Birghila, Elisabeta Chirila
University "OVIDIUS", Department of Chemistry, 124, Mamaia Street,
8700 RO Constantza, Romania

Using analytical spectrometry methods, atomic absorption spectrometry
and atomic emission spectrometry with inductively coupled plasma, was
determined the content of four elements: Cadmium, Copper, Lead and Zinc.
The samples were collected in period March- October 1996, from Danube in
the point of contact with Black Sea (Sulina) and different points of the border
of Black Sea (Midia, Mamaia, Constantza- harbor, Agigea, Costinesti and
Vama -Veche) [1].

To concentrate the elements from water sample, we utilized solvent
extraction of complex compounds, using tandem systems of complexes
agents: APDC (ammoniumpyrrolydine dithiocarbamate) and DDDC
(diethylammonium diethyldithiocarbamate) and as solvent we utilized methyl
isobutyl ketone (MIBK).

Quantitative determination of the elements' concentrations were
performed using an atomic absorption spectrometer Jarrell ASH 850 and an
atomic emission spectrometer (ICP-AES) a SPECTROFLAME device. The
concentration level of these elements indicates the influence of the Danube as
a collector on the pollution of the Black Sea Coast. The biggest concentration
of the studied elements was observed at Sulina, the place were the Danube
enter into the sea. Considering the necessity of finding correct, sensitive and
rapid analytical methods in order to detect the metals content belonging to
the environment sample, the results obtained by using the two analytical
methods have been statistically processed using the paired "t" test [2].

The obtained "t" test values have been compared with the critical value
form tables (2.18 for 12 liberty degrees). No significant diffetences between
the two measurement sets have been noticed, the two methods presenting
similar degrees of accuracy.

[1] Birghila S., Proceedings "Mediterraneanchem", Taranto, C,, Po), 1995
[2] Chirila E., Carazeanu 1., Mincu A.T., Analele Univ. "Ovidius" (Chimie),
111, 25-32, 1992
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BASICAL STUDY TO DEVELOP SENSORS AND BIOSNSORS FOR FREE
RADICALS
L. Campanella, G. Favero, and M. Tomasetti
Depart. of Chem., University of Rome “La Sapienza”, P.le Aldo Moro, 5, I-00185 Roma

The determination of free radicals is mainly performed y ESR or by some colorimetric
semiquantitative tests. Comparatively, despite of the importance of free radicals,
particularly oxygen free radicals due to their involvement in serious diseases, there are
few methods based upon electrochemical measurements, particularly on electrochemical
sensors and biosensors, even if these devices are generally inexpensive, easy to be built
and to be used.

Recently, we have approached the problem starting from the determination of oxygen free
radicals, in particular the superoxide radical, assembling several new kinds of
electrochemical sensors and biosensors suitable for this purpose. To this aim, we based
our research on a superoxide dismutase enzyme biosensor, somewhat similar to that
recently described by Min Ik Song et al.

Studied biosensors are based on superoxide dismutase with two different types of
amperometric transducers, one for the determination of oxygen and the other for the
determination of hydrogen peroxide; the latter one gave the best results. Both were studied
in aqueous solutions and applied to check the ability of several substances to act as radical
scavengers.

We also tried to develop an organic phase solvent enzyme electrode (OPEE), using the
superoxide dismutase enzyme sensor but we obtained poor results with the classical
model. A new way of assembling the biosensor using a sandwich of the SOD enzyme
between two gas-permeable membranes coupled to the oxygen amperometric transducer,
was studied. The results show its ability to work in demethylsulphoxide solutions.

A second approach consists of an electrochemical system able to detect superoxide
radicals produced by an enzymatic reaction: the system is based on the reduction of
cytochrome ¢ by the superoxide radical produced in the oxidation reaction of xanthine
catalysed by the xanthine oxidase; then the reduced form of the cytochrome is
electrochemically detected. Measurements are performed firstly by cyclic voltammetry,
then we developed a true carbon electrode having cytochrome ¢ as mediator and Fe(I1I)-
protoporphyrin as promotor for continuous superoxide radical determination working at
constant applied potential.

A third approach consists in the assembly of two new electrochemical sensors (one a
classical selective membrane potentiometric sensor and the other one a solid state glassy
carbon or CHEMFET) suitable for the determination not only of superoxide radicals, but
also of other free radicals (like the hydroxide radical). Both these devices are based on a
selective membrane containing benzylidenphenylnitrone able by a spin trapping reaction
to generate adducts when reacts with radicals.

Even if the last approach needs further investigations, the results obtained can be
considered as a starting point for further researches in this field.
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SUBMICROMOLAR DETECTION LIMIT OF SOLVENT
POLYMERIC ION-SELECTIVE ELECTRODES:
INFLUENCE OF SAMPLE AND INNER ELECTROLYTE
COMPOSITIONS

Alan Ceresa,! Monia Fibbioli,! Tomasz Sokalski,! Titus Zwickl,! Eric
Bakker,? and Emo Pretsch!

! Department of Organic Chemistry, Swiss Federal Institute of Technology
(ETH), Universitdtstrasse 16, CH-8092 Ziirich,
ZDepartmen! of Chemistry, Auburn University, Auburn, AL 36849

The lower detection limit of ion-selective membrane electrodes (ISEs) is
improved by generating ionic gradients in the membrane. It is shown that
both the lower detection limit and the shape of the ISE response function
depend on the compositions of the inner electrolyte and the sample. The
results are interpreted in terms of a model describing the influence of
concentration gradients generated through ion-exchange processes at both
sides of the membrane. Gradients that induce a flux of primary ions towards
the sample cause the lower detection limits to be too high. On the other
hand, when this flux is directed towards the inner reference electrolyte, the
detection limit is improved. However, if it is too strong, the membrane
surface is depleted of primary ions and the ISE response is super-Nernstian
(see Figure for three ISEs based on the same Pb2+*-selective membrane).
Such ISEs show an ideal response to most of the discriminated ions in the
concentration range of 10! to 104 M thus allowing the determination of
unbiased Nicolskii selectivity coefficients. It has also been found that much
lower concentrations of interfering sample ions than expected from the
Nicolskii equation already influence the detection limit.
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USE OF ION EXCHANGER ON THE BASIS ION
ASSOCIATE TETRAETHYL-AMMONIA DIBENZYL-
DITHIOPHOSPHATE IN ION-SELECTIVE
ELECTRODE

V.K. Chebotarev, I.V. Voronkina, Ye. G. Iljina and L.V. Scherbakova
Department of Chemistry
Altai State University, 656099 Barnaul, Russia

The possibility of creation and use of a liquid - membrane ion - selective
electrode sensitive to dibenzyldithiophosphate -one of the frequently
found sulfurcontaining organic reagents - widening application on
inorganic analysis was studied by us. The ability of tetraethylammonia
salts to form an ion associated complex. With potassium
dibenzyldithiophosphate was used for the creation of an electrode
sensitive to dibenzyldithiophosphate - ion. The resulting complex acts as
electrode active substance in the membrane.

Basic analytical parameters of the created dibenzyldithiophosphate ion -
selective electrode are given: concentration range, detection limit,
response time of the electrode, sub - Nernstian behavior.

Slopes Ion -selective dibenzyldithiophosphate electrode's behaviour nas
studied in potassium dibenzyldithiophosphate and other inorganic ions
solutions ‘on the reagent concentration range 107...10"'M. Influence of
ion exchanger concentration and internal standart solution concentration
on a work of dibenzyldithiophosphate was studied. Dependence of ion-
selective electrode potential on pH was investigated by adding hyd-
rochloric acid and sodium hydroxide to the solution of potassium
dibenzyldithiophosphate (concentration 10 mol/l). The electrode potential
is stable over the pH range 2-10. It was found that
dibenzyldithiophosphate ion-selective electrode is characterised by rather
good analytical parameters;response time is 50 sec, detection limit is
6.10-6mol/l, sub-Nernstian slopes 60 mB/decade.It has made possible the
use of this electrode for dibenzyldithiophosphate-ion determination. The
tapping of dibenzyldithiophosphate ion-selective electrode on
potentiomentric titration of potassium dibenzyldithiophosphate by Ag,
Hg(LII), Cu(ll), ion is possible.

DEVELOPMENT OF FLUORIMETRIC OPTODE
MEMBRANE COATED ON OVERHEAD
TRANSPARENCY FOR SULPHIDE DETERMINATION

Martin M. F. Choi
Dcpartment of Chemistry
Hong Kong Baptist University, Kowloon Tong, Hong Kong

Sulphide-selective optode membranes have been developed by
immobilizing  tetraoctylammonium  fluorescein  mercuric  acetate
(TOAFMA), tetraoctylammonium hydroxide and tributyl phosphate into
ethyl cellulose. These membranes were coated on overhead transparency
films as solid support and employed as sensing devices for fluorimetric
determination of sulphide.

The sensing scheme is based on the fluorescence quenching of TOAFMA
by hydrosulphide ions, which can be related to the concentration of the
sulphide present in solution. The response behaviour of the membrane is
slightly pH dependent at pH value higher than 10.0. At pH 12.5, the
useful detection range is 0.066 to 4.4 uM of sulphide. The detection limit
is found to be 66 nM.

The concentrations of sulphide in spiked water samples determined by
the sulpnide-selective optode membranes at pH 12.5 were found to fairly
agree with the added concentrations.

The optode membrane has a fast response time of less than 1 min. The
fluorescence signal of the optode membrane can easily be recovered by
rinsing with a solution of 0.42 mM of sodium hypochlorite ard 0.10 mM
of sodium acetate.

Anions including bromide, nitrate, perchlorate and dichromate interfere
seriously to the detection but other anions such as sulphite, oxalate,
thiosulphate, iodide, sulphate, nitrite, acetate, fluoride, chloride and
carbonate either do not interfere or interfere slightly.
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EQUIVALENCE POINT IN NEUTRALIZATION
REACTIONS
WITH USE OF PRETREATED GOLD ELECTRODES

Al._Popescu, 1. Ganescu and Mihaela Mureseanu
Department of Analytical Chemistry, University of Craiova
A. 1. Cuza, 13, 1100 Craiova - Romania

Experimental data that have been obtained through the zero-current
bipotentiometric method in the acid-basic titration based on the use of twc
differently pretreated gold electrodes: anodisation in IN H,SO, at 1,5 V vs.
S.C.E. (oxidized) and cathodization in 1 N H,SO, at 0,6 V vs. S.CE.
(reduced) are presented. To obtain differentiated response to the pH
variations two identical rectangular gold fold electrodes were used, each
having an apparent geometrical surface of 1 cm® During the investigation,
the hydrogen peroxide was found to have an important part in the
stabilization of the function of gold as a pIl indicator.

Small quantities were found to be sufficient for the stabilization, about 0,08
M (~0,2%) H,0, , indifferently of the pretreatment. In these cases, the
electrode functions are linear on a large pH range (1,68 - 13,00), thei
slopes being similar to the Nernst slope. The stability of the oxid film on the
gold surface in alkaline medium is greater than in acid medium. These data
prove that using such electrode in the acid-basic titration, common titration
curves can be expected, with inflexion points round the equivalence point.
Analysis of the electrode potentials reveals that these form appear since the
potential variations of one of the electrodes during the titration are generally
small. This electrode is used as referrence electrode. According to the
electrode polarization,the resulted bipotentiometric titration curves have
normal or revesed S-shape. The procedure of the equivalence point
indication in the acid-basic titrations is better concerning the accuracy and
precision comparatively with the classic potentiometry. The advantages of
the measurements without reference electrodes lie in the simplicity. The
procedure suits to continuous determinations and can become automatic by
the use of the classic recording devices.
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OPTICAL SENSOR BASED ON THIN FILMS OF
POLYANILINE

E. Pringsheim, E. Terpetschnig, and O.S. Wolfbeis

University of Regensburg, Institute of Analytical Chemistry, Chemo- and
Biosensors, 93040 Regensburg, Germany

Abstract

Polyaniline (PANI) films have been used for optical measurement of pH,
various neutral sugars and ascorbic acid in a wavelength range suitable for
diode lasers.

We show that PANI films are suitable materials for optical sensing of pH.
Thin films of PANI were polymerized chemically in hydrochloric acid
solution on supports such as polystyrene cuvettes. The films undergo pH-
dependent changes in the visible/near infrared range and give titration
curves covering a wide pH range. The pK, values range from 5.3 to 10.5 and
depend on the aniline used. Copolymers of aniline and anthranilic acid are
useful supports for immobilization of enzymes such as urca. Such films can
be used for detection of urea. PANI films are redox-active and also respond
to reductants such as ascorbic acid.

Copolymerization of aniline and 3-aminophenyl boronic acid (1:1) yields a
sugar binding polymer which also shows pH-dependent absorption changes.
The copolymers were used to determine glucose, fructose, sorbitol, mannitol
and ascorbic acid at pH 7.2. Concentration-dependent bathochromic shifts
and changes of the absorption maxima can be observed. Sorbitol, fructose
and manmnitol showed higher effects compared to that of glucose.
Importantly polyaniline shows no effects on addition of sugars.

Such films represent an interesting alternative to enzyme-based glucose
sensors because of the low cost of preparation, the compatibility with LED
light sources and the ease of preparation.

G19

CONCENTRATION AND SEPARATION OF METAL IONS
Zn(I1)-Cd(IT) AND Zn(II)-Pb(Il) WITH CHELATING
REAGENTS BY ZONE MELTING TECHNIQUE

Catinca Simion
Department of Analytical Chemistry,
"Al. 1. Cuza" University, Iassy - 6600 Romania

The concentration and separation of Zn(II), Cd(I) and Pb(I) traces after their
extraction with an thionalide (HA) excess, have been studied.

It was analysed the concentration and separation capacity function of: the type
of phase diagrams temperature - composition for binary systems HA-MA,; the
value of the effective coefficient distribution for MA,; the chelate compounds
solubility in a chelating agent; the speed of passing the melting zone; the
elements concentration [1,2].

In order to ‘increase the separation factor, the ligand excess has been
substituted with a "solid solvent", diphenyl.

Regarding to the concentration of chelate compounds from the HA-MA, and
diphenyl-MA;, systems, it can be concluded that: the separation factors
increases with the increasing of the chelate compounds solubility in a chelating
agent or in the solid solvent used; the effective coefficient distribution
decreases with the increasing of chelate compounds solubility in the studied
system and the limit repartition needs a small number of zonal passings; higher
values of the concentration factor have been obtained for values lower than
unity of the effective cocfficient distribution and at higher speed of passing the
melting zone.

Referring to the chelate compounds separation, this process is determined by
the same parameters like for the concentration process.

[1] S.I.Dudavskii, V.V.Dudchenok, I.F.Chervonyi, Tsvetn. Met., 1, 86, 1990.
[2] C.Simion, Anal. St. Univ. "Al I. Cuza®, Iasi,Tom I, p. 109,1994.

G20

PREPARATION AND APPLICATION OF SOLID STATE
SELENITE ION SELECTIVE ELECTRODES

Giiler Ekmekgi and Giiler Somer
Gazi Universitesi, Fen Edebiyat Fakiiltesi, Kimya Bélimi, 06500
Ankara/Turkiye

Selenite ion selective electrodes using solid salts of Cu,S, Ag.S, Ag;Se and
Ag,SeOs in various compositions were prepared. Among them two were
found to be highly sensitive to selenite ion. One electrode had a composition
of 90% Ag,Se 10% Cu,S and the second one 80% Ag,Se, 10% Ag,SeO;,
10% Ag,S. Their optimum working conditions for selenite determination is
investigated. The change of potential was linear in 10°-10"" M concentration
range of selenite. The slope of the linear portion was 28 mV / 10 fold change
in selenite concentration for the electrode of 80% Ag,Se, 10% Ag,SeO;, 10%
AgaS, for the second electrode on the other hand the slope was 21.5 mV. It
was therefore decided to work with the electrode which had higher slope
throughout the work. This electrode was also very sensitive to OH" ions, there
was a linear response for OH ion in 107-102 M concentration range with a
slope of 53 mV. Thus this electrode can be used for the determination of high
pH values, where alkaline error takes place with glass electrodes. Because of
the sensitivity to OH" ions, the pH has to be hold fixed during selenite ion
determination. The expected interferences of SO.%, SO;Z',SZ',C!',Br' and I" ions
were also examined. The amount of selenium in anodic slime was determined
using this electrode and consistency with differént methods was obtained.
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COPPER STANDARDS OF SPIN CONCENTRATIONS
FOR EPR; PREPARATION AND EVALUATION OF
HOMOGENEITY

A. Madej, A. Rokosz, K. Dyrek, E. Bidzinska
Faculty of Chemistry, Jagiellonian University, R. Ingardena 3,
30-060 Cracow, Poland

The quantitative determinations of paramagnetic centers in solid samples
by EPR need suitable standards. The main problem in the preparation of
the solid standards is to get homogeneous distribution of the paramagnetic
substance in a diamagnetic diluent.

The present work is a continuation of our studies on the preparation and
evaluation of the quality of powder standards containing paramagnetic
ions of copper. In the present stage of work a special attention was paid to
obtaining as good homogeneity of the standards as possible.

Five standards (based on CuSO4.5H,0 diluted with K;SO,), each of mass
of ca. 5 g, were prepared using the procedure described elsewhere [1],
with some modifications. The concentration of Cu in each preparation was
the same, i.e. 5 x 10" atoms/gram.

From these preparations four series standard samples, according to the
three-way orthogonal hierarchical experimental plan, were obtained. Each
series contained 20 samples with masses of ca. 0.05 g.

The samples of two series were sealed in quartz tubes for EPR
measurements. In the samples of two next series the copper contents was
determined by AAS method.

All the results were interpreted by statistical methods considering factors
such as: a) irreproducibility of average composition between preparations,
b) macro- and micro-inhomogeneity of chemical composition within
preparations, c) accidental error of EPR and AAS measurements.

(1] K. Dyrek, A. Madej, E. Mazur, A. Rokosz, Colloids Surf., 1990, 45,
135
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TECHNOLOGIC PARAMETER AS A CRITERIA FOR
ANALYTICAL METHOD’S ACCURACY EVALUATION?

Nineta Majcen, Igor Dusak
Cinkamna Celje, SI-3000 Celje, Slovenia

Accuracy of an analytical method is undoubtedly one of the most important
parameters which obviously should be appropriately checked for each
analytical procedure. Many different possibilities for evaluating accuracy are
already well known to analytical chemists world-wide. The main
insufficiency of the most preferred way i.e. analysing certified reference
material is that it is quite often that there is no suitable CRM on the market.
In such a case, interlaboratory study could be of great help, specially if
different analytical methods are used for determining analytical parameters,
but usually it is hard to find at least three laboratories familiar with the same
or similar matrices. Moreover, if the research analytical laboratory works for
industrial purposes it is often undesirable to exchange the results with
laboratories of the concurrent factory.

As a producer of titanium(IV) oxide white pigment we found ourselves in
the above described situation many times. But when some problems in
managing technological process in pilot reactors occured last year, we
systematically approached the problem.

All technological parameters of the process were under control and
determined in advance. The dissolution process in reactor was repeated six
times with the homogenised raw material formerly analysed. While the
tehnologists deal with technological characteristics of the studied problem,
analysts have had a lot of work to do with the analytic of the suspensions
obtained after raw material dissolution process. Many problems i.e.
separation of filtrate from the sludge, ensuring the homogenity of the
suspension, determination of the temperature of ignition etc. are now solved
and the accuracy of obtained results for the concentration of titanium in
suspension is evaluated by calculating the mass bilance of the reaction.
Undoubtedly this could not be the absolute criteria for analytical method’s
accuracy evaluation, but we found out to be a valuable tool in situations
where no other possibility of accuracy evaluation is available.

112

TRACEABLE HIGH-PRECISION pH MEASUREMENTS BY
MEANS OF A MULTI-POINT CALIBRATION PROCEDURE

P. Spitzer and 1. Schmidt, Physikalisch-Technische Bundesanstalt D-38116
Braunschweig, R. Naumann and Ch. Alexander-Weber, Merck KGaA,
D-64271 Darmstadt

The knowledge of the quantity pH is relevant in many fields, environmental
protection, biotechnology and human health care being among the most
important.

pH measurements are carried out using glass electrode cells. These cells must

be calibrated since they suffer from several kinds of deficiencies:

¢ Glass electrodes generally exhibit imperfect, so-called sub-Nernstian slope
factors (mV/pH).

o Different liquid junction devices cause different and above all unknown
diffusion potentials. They result in an inconsistency of the calibration
function and other deficiencies, summarised under the heading residual
liquid junction potential error.

The two-point calibration commonly in use is not designed to quantify the

uncertainties, caused the above mentioned deficiencies. Therefore the multi -

point calibration with linear regression has been used [1] employing several
pH reference materials including biological buffers. The multi-point
calibration allows for a quantitative evaluation of the uncertainty of the
calibration function and hence of the measurement uncertainty of the pH of
an unknown solution pH(X) [2]. pH(X) values thus obtained can be traced
back to primary pH reference materials and ultimately to the definition of pH.

The multi - point calibration is also designed to characterise the residual
liquid junction potential error of a particular liquid junction device. Capillary,
ceramic, platinum and double junction devices have been tested. Some of
them have been shown to cause uncertainties in the unknown pH value
pH(X) of up to U(pH(X) = 0.08.

[1] FGK Baucke. R. Naumann, Ch. Alexander-Weber,
Anal. chem. (1993). 65,3244

{2] R. Naumann. FGK Baucke, P. Spitzer, in PTB-Bericht W68:
Traceability of pH mecasurement (P. Spitzer ed.). p.38
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USE OF THE TOTAL YOUDEN BLANK IN THE
MICROCOULOMETRIC DETERMINATION OF AOX IN
BLEACHED KRAFT MILL EFFLUENTS

F. Torrades; J. Garcia Raurich; M. Calafell
Departament d'nginyeria Quimica. E.T.S.I5.1. de Terrassa. Universitat
Politécnica de Catalunya (U.P.C.), C/Colom 11, F--08222 Terrassa. SPAIN.

The determination of adsorbible organic halogen (AOX) in bleached kraft mill effluents
(BKME-s) is of special interest since may of the sequences used for bleaching paper
pulp involve using Cl, and/or ClO,, which can produce a variety of chlorinated organic
compounds. This has led to the widespread recognition of chlorinated organics in
BKME as an environmental issue [1]. Despite controversy over the use of AOX as an
effluent quality parameter, the regulatory agencies are setting discharge limits for
AOX. Moreover, the presence of abundant AOX in BKME has fostered research
aimed at developing effective means for reducing their proportions.

Also, the significance of this analytical parameter has aroused the interest in
establishing various standards for the determination of AOX including DIN 38
409 H 14, SCAN-W 9:89, CPPA H.6P, ISO 9562. Notwithstanding the
substantial energy expended in attempts at decreasing the amount of chlorinated
compounds in BKME and the standards issued for their determination, inadequate
attention has been paid to the significance of using a correct blank test in this
determination. The use of a correct blank test is crucial if the results obtained must
be free of the constant error component [2,3].

This paper demonstrates the significance of using a correct blank test fot the
determination of AOX in order to eliminate any constant error in the laboratory
sample, the Total Youden Blank, by considering four types of blank tests, viz. the
method blank (MB), placebo blank (PB), system blank (SB) and Total Youden
Blank (TYB). All this is demonstrated in the microcoulometric determination of
AOQX, according to standard SCAN-W 9:89, in two types of BKME's.

References

[1]D.W. Reeve and P.F. Earl. Pulp&Paper Canada 90(4) 1989, T128.
[2] R. Fernus.; F. Torrades. Analytical Chemisty 1988, 60, 1285-1290.
[3] F. Torrades.; M. Castellvi. [resen J Anal Cheni1994, 350, 582-586
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DETERMINATION OF TRACES OF NITRITE AND
NITRATE IN WATER BY SOLID PHASE
SPECTROPHOTOMETRY

M.N.Abbas and G.A.Mostafa
Anal.Lab.,National Research Center, Dokki, Cairo, Egypt.

A simple and sensitive method for the determination of nitrite and
nitrate in water, using solid phase spectrophotometry is described. The
method utilizes the quantitative and rapid sorption of the colorful dye
formed from nitrite, using Griess reaction, into a thin-layer of
polyurethane foam ( PUF )where a preconcenration factor of >140 has
been achieved. Nitrate is pre-reduced using a cadmium reductor befor
applying the Griess reaction.The direct spectrophotometric measurement
of the dye enriched in the solid foam phase has allowed the detection of
as low as 5 and 40 ppb for nitrite and nitrate, respectively. Optimisation
of the parameters affecting the quantitative formation and sorption of
the dye into PUF has been considered. Analysis of natural water samples
has been also performed.
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PREDICTION OF AVIATION JET-FUEL PROPERTIES
USING LIQUID AND VAPOUR-PHASE FT-mir
MEASUREMENTS

JM. Andrade, M. Calvifio, M.V. Garcia
P. Lopez-Mahia, S. Muniategui and D. Prada
Department of Analytical Chemistry. University of A Coruiia
A Zapateira s/n, E-15071, A Coruiia, Spain

Several parameters measured to define the aviation jet-fuel quality are quite
slow, tedious and prone to rather subjective assessments. Therefore, the aim
was to develop alternative methods able to predict several properties:
gravity, freezing point, flash point, initial boiling point, final boiling point,
viscosity and percentage of olefins and parafins. Fourier transform-medium
infrared spectroscopy (FT-mir) measurements were made considering the
4000-600cm™ on aviation jet-fuel samples (kerosene, JP1, etc.), both at the
liquid and vapour phases.

A Perkin-Elmer 16PC FT-mir spectrophotometer and NaCl fixed pathlenght
cells (0.01 mm) and SiO; cells (10.0 mm pathlenght, 3000-2500 cm™ range)
were used to register one spectrum for each sample (average of six scans,
resolution=4cm™). The NaCl cells were employed to register spectra from
kerosene liquid samples and a SiO, cell was used to register the vapour-
phase spectra.

Multivariate models (PLS, polynomial-PLS, Local Regression Models) were,
used to get models which accurately take account of the eight studied
properties of kerosenes. Repeatability (r) and reproducibility (R) values are
both well bellow the ASTM reproducibility figures for each parameter, and
even the FT-mir-chemometric reproducibility values are bellow the ASTM
repeatability figures. Regarding accuracy, it was found that all the standard
errors of prediction (SEP) are bellow the ASTM-reproducibility values and,
thus, the multivariate models seem to be adequated for use in the routinary
quality control of the kerosene.

L3

STUDIES OF INTERFACIAL REACTIONS -
CORRELATION BETWEEN MACROSCOPIC WETTING PHENOMENA
OF A POLYMER MELT AND CHEMICAL REACTIONS AT THE
INTERFACE BETWEEN THE POLYMER AND MODIFIED SILICON
SURFACES

T. Bayer, K.-J. Eichhorn, K. Grundke, S. Michel

Institut of Polymer Research Dresden, Hohe Straf3e 6, D-01069 Dresden
Macroscopic wetting and adhesion phenomena have their origin in
intermolecular forces acting between the solid and the liquid or between two
solids. Dependent on the chemical composition of the interacting partners in
addition to van der Waals interactions, acid-base interactions and hydrogen-
bonding or even chemical bonding can occur at the interface. The latter
should improve adhesion. However, systematic experimental investigations
quantifying the effect of these interactions on the macroscopic wetting and
adhesion behavior are still lacking.

The advancement of the FT-IR ATR spectroscopy and wetting measurement
techniques open new opportunities for the characterization of surface
phenomena at higher temperatures and under defined ambient conditions.

We used amino functionalized (y-Aminopropyltriethoxysilane) ATR silicon
elements and wafer. A maleic acid anhydride copolymer with C4-Cis-at-
olefin sidechains were used for the overlayer as a model for a reactive
thermoplastic polymer matrix. It is known that the anhydride groups react in
the stirred melt quickly and quantitatively with amines to imide groups [1].
The monitoring of the chemical interfacial reaction was realized with FT-IR
ATR technique; the macroscopic spreading behavior of the copolymer melt
was investigated by a new contact angle technique using Axissymmetric
Drop Shape Analysis - Profile (ADSA-P). We could demonstrate that the
chemical reaction at the interface is correlated with the macroscopic wetting
kinetics of the polymer melt.

[1] L. Jakisch et. al., Kunststoffe 85, 1338 (1995)

L4

ARGON MICROWAVE INDUCED PLASMA WITH
AQUA-ORGANIC AND ORGANIC SOLVENT
INTRODUCTION - SPECTROSCOPIC AND
ANALYTICAL CHARACTERISTICS

J. Borkowska-Bumnecka, W. Zymicki, M. Wiodarczyk, and M. Podsiad
Chemistry Department, Wroctaw University of Technology,
50-370 Wroctaw, Poland

Two areas of an analytical application of microwave induced plasma atomic
emission spectrometry (MIP-AES) have been developed. The MIP is a
promising analytical excitation source for emission spectrometry being an
alternative to dominating ICP and is popular detector in chromatography. A
considerable and growing attention into discharges operating with organic
and aqua-organic solvents has been observed. It is mainly due to the large
interest to speciation analysis. The present study of spectroscopic and
analytical characteristics of the argon MIP with aqua-organic and organic
solvents has been undertaken to know solvent aerosol and solvent vapour
interaction with plasma. It should allow extension and improvement in
analytical performance by the MIP-AES. Plasma was produced by the 2.45
GHz microwave generator (Plazmatronika Ltd.) with continuously variable
output power up to 600 W and coupled to a TEqo rectangular cavity. The
MIP flame was observed in a conventional ,,end-on” mode. Aqua-organic
and organic solvents (methanol, ethanol, carbon tetrachloride, chloroform
and MIBK) were employed. Elements such as Zn, Cu, Mg, Cr and Fe were
selected for analytical measurements. Studies were performed at various
experimental conditions (microwave power, argon flow rates and solution
uptake). Spectra of atoms (Ar [, Zn ], ZnIl, Cul, Mg I, Mg Il , Cr I, Fe ]
and Fe II) and molecular species (OH, CN, CH, CO, NH, C) were excited
and analysed. Excitation and rotational temperatures were determined under
a variety of experimental conditions. Signal-to-noise and signal-to-
background ratios were investigated. A comparison between organic and
aqueous solvent introduction in terms of emission spectra, ion to atom line
intensity ratio and excitation and rotational temperatures has been
demonstrated and discussed both from physical and analytical point of view.





























mailto:Shura@chromat.chem.msu.su
















LAST MINUTE ABSTRACTS

425

5.2

INVESTIGATION FOR ORGANIC POLLUTANTS
FROM HOUSE HEATING SYSTEMS
USING BIOGENIC FULES

T. Launhardt, A. Strehler”, R. Dumler-Gradl?, H. Thoma®, M. Schreiner 2,
Q.Vierle?
YBayerische Landesanstalt fiir Landtechnik,
Technische Universitit Miinchen —Weihenstephan, Véttinger StraBe 30,
D — 85334 Freising, Germany
2Bayerisches Landesamt fiir Umweltschutz, AuBenstelle Wackersdorf,
Werk 4, D — 92442 Wackersdorf, Germany
Introduction
Biogenic fuels are an interesting alternative to reduce the CO, — emission and
protection of the energy supply. In contrary to the fuel wood the biogenic
fuels are much more critical because of their high content of chloride. But this
compound is one requirement for the formation of chlorinated organic
compounds.
Materials and Methods
The incineration experiments were carried out using a **oekotherm
compactanlage TYP CO™ with automatic charger and different biogenic fuels
and wood. The manual heat efficiency was 50 kW.
The sampling was done by the filter-cooler method according to the VDI
guide line 3499 page 2 and the VDI guide line 2066 page 1 and 2. For clean
up the filter and glass wool was transferred into a soxhlet. After addition of
the 17 "*C,, - PCDDJF, 6 '*C, - PCBz and 5 "*C, — PCPhen a soxhlet
extraction (24 h) with toluene was carried out. ‘/Io of the treated toluene extract
was separate cleaned up after the addition by deuterated PAH-
standardmixture for PAH-GC/MS-Analysis.
Each sample was analyzed for the 17 2,3,7,8-PCDD/F isomers and the sum
parameters by HRGC/HRMS. The PAH, PCB, PCBz and PCPhen analysis
were carried out by HRGC/LRMS in the SIM mode
Results and Discussion [1] ‘
The concentrations of polychlorinated-dibenzodioxins/furans (PCDD/F),
polyaromatic hydrocarbons (PAH), polychlorinated-phenols (PCPhen) and
polychlorinated-benzenes (PCBz) in exhaust gas of burning wood and
various other biogenic material are shown and discussed.
1) T. Launhardt, A. Strehler, R. Dumler-Gradl, H. Thoma, O. Vierle;
Organohaloger. Compounds 1996, 27, 30.

CHIMIA 52 (1998) Nr. 7/8 (Juli/August)

029

IN-ELECTRODE TITRATIONS:
DETERMINATION OF CHLORIDES IN WATER
BY ANODIC STRIPPING COULOMETRY
IN A SILVER-COATED POROUS ELECTRODE

Ernest Beinrohr
Department of Analytical Chemistry, Slovak Technical University
SK-812 37 Bratislava, Slovakia

The determination of chlorides in waters is a common task in environmental
analysis. Higher chloride concentration are usually determined by
mercurimetric or coulometric titration which provide reliable results. Lower
chloride concentrations can be managed by turbidimetry or more conveniently
by cathodic stripping voltammetry with a silver working electrode.
Flow-through electrochemical analysers with porous working electrodes offer
an unique approach for the determination of complexing substances and/or
species forming negligibly soluble compounds such as sulphides,
halogenides, chromates, etc. The principle of the method is as follows: The
bulk of the porous electrode is coated with a metal by electrodeposition at a
suitable potential. The electrode is then filled with the sample solution
containing e.g. some chelating species or anions forming less soluble
compounds with the metal ions. The deposited metal is galvanostatically
stripped next and the corresponding chronopotentiogramm is registered. The
presence of the above species in the sample gives rise to a shift of the
stripping peaks to negative values, whereas the shift is governed both by the
formation constants of the corresponding complexes and the solubility
product of the precipitate. Moreover, the shift also depends on the
concentration of the species in the sample. The peak area depends on the
amount of the species in the sample volume captured in the electrode bulk.
Chlorides can be determined by making use of the above principle. The
carbon porous electrode of inner volume of about 20 pL is coated with silver
and the electrode is filled with the sample solution at a potential of -500 mV.
Then silver is stripped by a constant current of -100 WA and the
chronopotentiogramm is registered. The presence of chlorides in the sample
is reflected in a pre-peak, the area of which is proportional to the chloride
concentration in the sample. The influence of sample composition, various
ions and organics on the results are discussed.
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ASPIRIN DISSOLUTION STUDIES BY
SEQUENTIAL INJECTION ANALYSIS WITH A
SPECTROPHOTOMETRIC DETECTOR

A. N. Araijjo, M, C, B. S. M, Montenegro and M. G. F. Sales
CEQUP/Departamento de Quimica-Fisica, Faculdade de Farm4cia, R.
Anibal
Cunha, 164, 4050 Porto - Portugal

The therapeutic effect of a pharmaceutical preparation is greatly de-
pendent on its dissolution at the gastrointestinal tract. Additionally, the
kinetics of the dissolution of a pharmaceutical gives major information
about the rate of release of its main active ingredient, but needs to be
determined at the first steps of the in vitro dissolution study.

Therefore, information's that may predict its dissolution in the
human being, namely the in vitro evaluation of the amount of drug
dissolved under specified conditions became nowadays a legal
requirement for several pharmaceuticals. To fulfill the pharmacopoeias
requirements, these dissolution studies need an operator to collect, at a
certain period of time, treat and analyze the samples. This procedure may
lead to erroneous results considering that the analyses step is not
performed under real time conditions and, further, unable any kinetic
studies.

Therefore, in order to perform, in real time, a complete dissolution
profile, a new system based on the sequential injection analysis concept
has been established. This system, in conjunction with a
spectrophotometric detection has been applied to monitor the dissolution
rate of Aspirin tablets. After optimizing all parameters, calibrations of a 30
UL volume of acetyl-salicylic acid standards from 0.06 to 1.00 g/L were
of Abs = 1.093(+0.054) + 0.012(+0.006); Rsquared = 0.999. Under the
optimized conditions, several dissolution profiles were performed
collecting from the dissolution vassel, each 3 min and along a 30 minutes
period of time, a 30 uL volume of sample. At the end of each trial, the
United States Pharmacopoeia monograph procedures were performed,
and the comparison between both methodologies at the 30 minutes
dissolution period showed a good agreement.

Acknowledgments: The authors gratefully acknowledge PRAXIS XXI
(Project n® 2/2.1/SAU/1190/95). One of us (MGFS) thanks a Ph.D. grant
to Praxis program (PRAXIS XXI/BD/2958/94).
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ANALYSIS OF FLAME RETARDED
POLYMERS ANS RECYCLING MATERIALS

M. Riess", T. Emst", R. Popp”, Th. Schubert”, H. Thoma? , Q. Vierle?,
G. W. Ehrenstein® and R. van Eldik"
" Universitit Erlangen-Niimberg, Institut fiir Anorganische Chemie,
Egerlandstr.1, D-91058 Erlangen, Germany
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D-81901 Miinchen, Germany
% Universitit Erlangen-Niirnberg, Lehrstuhl fiir Kunststofftechnik,
Am Weichselgarten 9, D-91058 Erlangen, Germany

Introduction

Polymer samples were analysed as received from a recycling company. Re-
cycling of the material was tested for the flame retarded polymers identified to
occur most frequently. The concentrations of polybrominated dioxins and
furans (PBDD/F), as well as of selected flame retardants, were monitored
during the recycling process in order to characterize the reaction behaviour of
the flame retardants. The results demonstrate that flame retarded poly-mers
can be recycled under certain experimental conditions.

Experimental and Methods

Pyrolysis gas chromatography (py-GC/MS) with mass spectrometric detec-
tion for the determination of the flame retardancy class of the samples [1].
The polymer was identified by infrared spectroscopy (FT-IR) in combination
with thermogravimetric methods. Energy dispersive x-ray fluorescence (ED-
XRF) was used to identify the halogen containing samples. (HRGC/MSD)
for quantifying the polybrominated dioxins and furans (PBDD/F) .A suitable
clean up method had to be developed for the quantfication of the PBDD/
PBDF content in polymer extracts containing high concentrations of PBDE.

Results and Discussion

It has been shown that polybrominated diphenylethers (PBDE) are still

frequently found in polymers originating from electrotechnical applications.

During recycling processes flame retardants as well as PBDD/F tend to form

lower brominated products. The recycling as a material is feasible for certain

groups of materials.

m B. Danzer, M. Riess, H. Thoma, O.Vierle, R. van Eldik,
Organohalogen Compounds 1997, 31, 108-113.
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