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edited by T. Seiyama, Kyushu University, Fukuoka, Japan

Also available...

Volume 1

CONTENTS: Palladium gate hydrogen sensors (I. LundstrOm).
Properties of Pd-gate heterostructure diodes for hydrogen
detection (Zheng Li, S.J. Fonash). Fabrication of integrated thin
film semiconductor gas sensors (A. Grisel, V. Demarne). Ozone
detection by In20J thin film gas sensor (T. Takada). Stability of the
sensitivity of Sn02-based elements in the field (Y. Nakamura).
Airlfuel ratio sensors using Perovsk~e-type oxides (H. Arai,
Y. Shimizu). Electropolymerized films as chemical sensor materials
(N. Oyama). Design of polymer electrolytes-based humidity
sensors (Y. Sakai). Humid~y sensor using TMn02 ceramics
(T. Yamamoto, K. Murakami). Electrode reactions in potentiometric
gas sensors (M. Kleitz, E. Seibert). Development of ISFET using
glassy solid electrolytes (Yu.G. Vlasov, Yu. A. Tarantov).
Integrated muhibiosensors fabricated on SOS chip (T. Kuriyama,
J. Kimura). Enzyme embodies electrode: anew amperometric
biosensing device (S. Yamauchi etal.). Optical immunosensors
(M. Aizawa et aJ.). The molecular recogn~ive component of
chemical sensor selectivity (M. Thompson etal.). Use of bacterial
magnetite for biosensing (N. Nakamura, T. Matsunaga).
Biosensing using calorimetric devices (I. Satoh). Index.

1990 304 pages
US$ 174.25/ D1I. 340.00
ISBN 0-444-98784-3
Exdusive sales rights in Japan: Kodansha Ltd., Tokyo

Chemical Sensor Technology is a series
of annual reviews reporting the latest
progress in research and technology,
both basic and applied, regarding
chemical sensors. Chemical sensors
continue to grow rapidly in importance
encompassing abroad spectrum of
technologies covering safety, pollution,
fuel economy, medical engineering and
industrial processes. Various types of
chemical sensors have been devised for
detection and monitoring of chemical
substances in gases, solutions and
organisms, and much work is being done
to produce sensitive, selective, reliable
and inexpensive sensors.

The subjects chosen for this second
volume have been carefully selected by
the international editorial board to cover
new, important progress in this
fast-developing field. With contributions
from many prominent researchers
working at the frontiers of the chemical
sensor field, the book provides up-to-date
information and inspiration to all readers.

P.O. Box 211, 1000 AE Amsterdam,
The Netherlands

P.O. Box 882, Madison Square
..&~!W!:S Station, New York, NY 10159, USA

CONTENTS: Chemical sensors: current state and future outlook
(T. Seiyama). Physical and chemical aspects of oxidic
semiconductorgas sensors (G. Heiland, D. Kohl). TIn dioxide
sensors: development and applications (K. Takahata).
Development and cwlication of ceramic humid~y sensors
(T. Nitta). Lim~ing current type oxygen sensors (T. Takeuchi,
I. Igarashi). Solid-electrolyte sensors for S02 and/or SO:!
(W.L. Worrell). Use of zirconia sensors in the metallurgical industry
in Japan (K.S. Goto, M. Susa). Development of asolid-state gas
sensor using proton conductor operative at room temperature
(N. Miura, N. Yamazoe).lon sensors for microsampling
(Y. Umezawa, M. Sugawara). Suspended gale field effect
transistor (M. Josowicz, J. Janata). Micromachining for chemical

[.;J;::m;;•..... ::;.·.·.;';;;;'.~::~:;:;::;;:;:;;::;;;::::;:;::;::;:::::::;;~:zi ~:a~~t~~~/M~f::~Ir:~:~rt:~I~~~~c::~
, '. (M. Shichiriet aJ.). Design and applications of biosensors in

I':::=~=::=~=~~===:!=~ medicine: study on artificial pancreas (M. Masciniet aJ.). Optical
... chemical sensor (K. Nishizawa).lndex.

1988 xvi + 250 pages
US$ 146.25/ Dfl. 285.00
ISBN 0-444-98901-3
Exclusive sales rights in Japan: Kodansha Ltd., Tokyo



Announcing a new joumal!

VibratIona] Spectroscopy
-Section of Analytica Chimica Acta

AN INTERNATIONAL JOURNAL DEVOTED TO APPLICATIONS
OF INFRARED AND RAMAN SPECTROSCOPY

Editors: .
J.G. Grasselll, Dept. of Chemistry,
Ohio University, Athens, OH, USA

J.H. van der Maas, Dept. of
Analytical Chemistry, University of
Utrecht, The Netherlands

Vibrational Spectroscopy is a section of
Analytlca Chlmlca Acta which, while
forming part of a subscription to the latter,
is also available separately. Providing a
vehicle for the publication of original
research in vibrational spectroscopy, it
will cover infrared, near infrared and
Raman spectroscopy and will publish
papers dealing with developments in
applications, theory, techniques and
instrumentation. The journal will serve a
useful role in bringing together the papers
published on vibrational spectroscopy
which are currently scattered throughout
the literature. It will thus provide its
readership with a concise picture of the
"state of the art" of the field on a regular
basis. In order to achieve this goal the
journal will publish review articles, news,
and book reviews, as well as original
research papers and short
c9mmunications.

Subscription Information:
1990: Volume 1 (4 issues)
US$ 164.00 / Ofl. 328.00 incl. postage
ISSN 0924-2031

Topics covered will include:
• Sampling techniques - including

attenuated total reflection, diffuse and
specular reflection, reflection
absorption, and photoacoustic
spectroscopy

• Vibrational spectroscopy coupled with
separation techniques

• Instrumentation (Fourier transform,
conventional and laser based)

• Data manipulation
• Expert systems for identification and

structure elucidation .
• Spectra-structure corrrelation and

group frequencies

Application areas will include:
• Analytical chemistry
• Bio-organic and bio-inorganic

chemistry
• Catalysis
• Environmental science
• Industrial chemistry
• Inorganic chemistry
• Materials science
• Organic chemistry
• Physical chemistry
• Polymer science
• Process control
• Specialized problem solving

A free sample copy is available on
request from the publisher.

Elsevier Science Publishers
P.O. Box 211, 1000 AE Amsterdam, The Netherlands.

P.O. Box 882, Madison Square Station, New York, NY 10159, USA.



1990 xxviii + 356 pages ISBN 0-444-98797-5
Price: US$ 202.50/00. 395.00
Exclusive sales righJs in Japan: Kodanshil LId.• Tokyo

Contents: Part I. Equations for Calculation of
the Vapor-Liquid Equilibrium at High
Pressure. 1. Method for Predicting Vapor-Liquid
Equilibrium at High Pressure. 2. Prediction
Examples for Binary and Multicomponent Vapor
Liquid Equilibria at High Pressure. 3. Prediction
Program for Multicomponent Vapor-Liquid
Equilibrium at High Pressure. References. Part
II. Data Sheets. Guide to Graphs and Tables.
Data Sheets 1-700. Index.

by S. Ohe, Department ofApplied
Chemistry. Tokai University,

Kanagawa, Japan
(physical Sciences Data, 42)

High pressure vapor-liquid equilibrium data are
important when very pure compounds are to be
prepared, and they are also needed for high press
ure liquid or supercritical chromatography.
This volume is a compilation of high pressure
vapor-liquid equilibrium data for 700 binary sys
tem, processed and plotted by computer for ready
inspection of the whole spectrwn. The informa
tion given for each system comprises: the compo
nents' names, chemical formulae, cited literature,
and critical temperature, critical pressures, acen
tric factors of the components, optimized values
of the parameters for the Peng-Robinson equa
tions, the errors, and phase diagrams for visual
comparison of the experimental data and calcu
lated values.
An alphabetical index by system name is included
in the book which will be a useful reference for
chemical engineers, research chemists, and grad
uate students who are interested in the chemical
process industry.

'--------_~"_fl_.dlfl_'_II~.'.'.~.n. ,n,~J]~?"\1_ ~[i)llID , [i)llID[fi~~
by S. Ohe, Department ofApplied

Chemistry, Tokai University,
Kanagawa. Japan

(physical Sciences Data, 37)

Vapor-liquid equilibrium (VLE) data are necessary for
the design and operation of distillation processes. It is
absolutely impossible to detennine a distillation pro
cess without VLE data.
The author of this book has had much experience de
signing and constructing distillation processes and to
wers and knows that VLE data must be easily
retrievable, readily comprehensible, and precise. This
volume contains the most important VLE data for
1,446 binary systems with Wilson parameters deter
mined by computer processing. The data are also
presented graphically.
The Wilson equation, which is known as one of the
most applicable to multicomponent systems, is em
ployed for computer-aided determination of the opti
mum parameters using the non-linear least squares
method. The data for each system include the sub
stance names and the chemical formulae for the binary
components, literature references, the Antoine vapor
pressure constants qr vapor pressures of the compo
nents, optimized values of the parameters for the Wil
son equation, the errors, tables with smoothed values
of vapor and liquid compositions and temperatures or
pressures, and phase diagrams for visual comparison
of the experimental data and calculated values. The
systems are arranged according to the Chemical Ab
stracts system. An alphabetical index of systems is
given at the end of the book for convenient retrieval.
Thus the VLE of binary or multicomponent systems
can be computed from the Wilson parameters shown in
the tables of this book. The book also presents a multi
component VLE computer program written in BASIC
and examples obtained using the program. With the
program and parameters provided, VLE can be directly
computed on a personal computer. Furthermore, when
the Wilson parameters are used as input data for a dis
tillation computer program, the number of theoretical
plates (NTP) of distillation columns can be obtained.

Contents: Part I. Equations for Calculation of the
Vapor-Liquid Equilibrium. 1. Fundamentals Equa
tions for the Vapor-Liquid Equilibrium Relation.
2. Excess Free Energy of Non-Ideal Solutions. 3. Equ
ations for Calculation. 4. Accuracy of Calculation by
Wilson's Equation. 5. Examples Executed by Com
puter Program. References. Part II. Data Sheets.
Guide to Graphs and Tables. Data Sheets 1-1446.
Index.

1989 xxx + 742 pages ISBN 0-444-98876-9
Price: US$ 253.75/ Dfl. 495.00
Exclusive sales righJs in Japan: Kodanshil LId.• Tokyo

ELSEVIER
SCIENCE
PUBLISHERS

P.O. Box 211, 1000 AE Amsterdam,
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Interbiotech '89
Mathematical Modelling in Biotechnology
Proceedings of the International Symposium on Biotechnology, Bratislava, Czechoslovakia, June 28-30, 1989

edited by A. Blazej and A. Ottova, Institute of Biotechnology, Slovak Technical University, Bratislava,
Czechoslovakia
The contributions in this volume reflect the new mathematical
approaches and methods in biotechnology and the use of
computers in these processes. The first section deals with the
direct application of mathematics, physics and electronics in
biotechnology, e.g. biocomputing and biosensors. The second
section covers bioengineering and biocatalysis with special
emphasis on mathematical and computer applications in the
fermentor-control processes. In the third section, fermentation
processes in connection with microbiology and enzymology and
applications of different computer programs are discussed.

Contents: New trends in the area of biotechnology (u. Viesturs,
A. Zhilevich). I. Biotechnology and electronics.
Compartment-oriented modelling by means of modern
simulation (E. MattMus et al.). An integrated geometric
approach for protein structure prediction and modeling - GPEE
(W. Jentsch et al.). Interpretation and prediction of biochemical
processes at molecular level (S. Miertus et al.).
Electromanipulation in biotechnology (M.S. Markov). Biosensors
and information processes: Applications and future prospects
(A. Ottova, H. T. Tien). Photosensitized reduction of NAD+ with or
without enzyme (K. Umeda et aI.). Enzymatic neural networks
(P. Menhart, S. Neuschl). The development of optimal sensors
for methods of clinical physiological investigation of the lung
(J. Labus). Automatic process of calibration on measurements of
parameters of the lung function (M. Perglerova). The universal
laser microscope for studies of biological mobility (D. Chorvat,
P. Bvec). Mechanical properties of lipid bilayers containing
bioreceptors (T. Hianik et aI.). Biophysical analysis of time and
voltage dependencies of contraction in skeletal muscle ceil
(J. Poledna). Aconcept of robotic rehabilitation workplace and its
sensoric equipment (I. Slimak, sr. et al.). Mathematical
modelling in glucose isomerase biosynthesis by Streptomyces
thermovulgaris strain 127 in the absence of an inducer
(P.S. Chobanov et aI.). The mathematical model to control the
microbial cultivation process by the specostat principle
(I.K. Kurdish et aI.). Dighal modelling of the continuous
cultivation process on natural gas of the artfficial microbial
association of metabiotic type (Y.R. Malashenko et aI.). The
analysis of aspartate kinase synthesis regulation in
Methylococcus thermophilus bacterium by mathematical model
(G. E. Pinchuk et aI.). Study of photocatalytic degradation of
hydroxyethyl-ceilulose in water solution in air (M. Vesely et aI.).
II. Bioengineering and biocatalysis. High performance
bioprocess strategies (A. Fiechter). Heat and mass transfer in
industrial fermentation systems (T. Koloini). Mathematical
modelling of immobilised ceil fermentation kinetics (C. Webb,
G.A. Dervakos). Performance of packed bed bioreactor with
immobilized ceils (v. Bales et al.). Hydrolysis of sucrose by yeast
invertase: Kinetic data analysis (v. Stefuca, V. Bales). Carbon
dioxide production as a control parameter of repeated fed batch
penicillin fermentation (J. Szilagyi et aI.). Backmixing and liqUid

circulation velochy in an air-lift reactor (J. Befcfc et al.).
Hydrodynamics and oxygen transfer in internal-loop air-lift
bioreactor (P. Gluszcz et aI.). Mathematical modeiling of
Dillucose isomerization by the immobilized preparation
Bigizyme (S.D. Viaev et aI.). Mathematical model of lC-casein
hydrolysis (M. Befcfkova et aI.). The effectiveness factor for the
enzyme reaction inhibhed by substrate and product: Parametric
study (M. Polakovic, V. Bales). Cultivation of lactic acid bacteria
in membrane bioreactor (N.S. Kadantseva etaI.).
III. Fermentation Processes. Microbiological synthesis of
L-Iysine: Problems, bioenergetics, biochemistry, technology,
equipment (U. Viesturs et aI.). Production and characterization
of the extraceilular biopolymers: Schizophyilan and
Scleroglucan (W. Steiner et al.). Kinetics of product formation in
microbial colonies (M. Bosnjak et aI.). Optimization of
SCP-processes with reference to the quality of the product
(D. Theiss, M. Prause). Amylolytic yeasts (0. Bendova et al.).
Preparation and application of immobilized proteinases
(J. Turkova). Activated soil as a matrix for the immobilization of
laccase and peroxidase from the white rot fungus Trametes
versicolor (J. Lobarzewski, A. Leonowicz). Proteinases of white
rot fungi. Proteolytic activities and electrophoretic panerns of
proteinases in cultures of Trametes versicolor and Phlebia
radiata (M. Staszczak et aI.). Production of vinylguaiacol,
isoeugenol and other aromas from lignin-related materials by
Nocardia (E. Malarczyk, A. Leonowicz). Regulation of phenolic
compounds metabolism in Nocardia cu~ures (E. Malarczyk).
Effects of high temperatures during the cultivation of
Streptomyces thermovulgaris strain 127 in connection with the
biosynthesis of glucose isomerase (G. Djejeva et aI.). Study 6f
interdependence between monocu~ures in microbial
associations (v.A. Romanovskaya et aI.). Computer
morphological analysis in baker's yeast production (v.S. Mitev,
S.8. Popova). Granulated biocatalysator of the alginate type: ~s
application on preparation of 7-ACA (A. Nemcokova et al.).
Biotechnological production of 2-keto-L-gulonic-acid: New
perspectives (G. Harencarova, I. Basnak). Microbial
dearomatization of lignin and lignin-related compounds
(A. Leonowicz et aI.). a-amylase inhibitors of rye: Isolation and
biocatalytic activity (A. TiMel et al.). On the application of
enzymes in the production of vegetable oil (E. Marek et aI.). The
possible influence of iron on the synthesis of pectinolytic
enzymes (E. Marek, M. Raab). Application of vnex feed yeast in
duck nutrhion. Resu~s of multigenerations experiments
(E. Machalek et al.). Engineering strategy for bioprocess
kinetics: The formal macroapproach (A. Moser).

1990488pages ISBN 0-444-98796-7
Price:US$218.00/DfI.425.00
Distributors tor the East European Socialist Countries, Demoaatic Rep. of
Vietnam, Mongolian People's Rep" People's Rep. of Korea, People's Rep. of
China, and Rep. ofCuba: Alia, Bratislava, Czecl>oslovakia

ELSEVIER SCIENCE PUBLISHERS
P.O. Box 211, 1000 AE Amsterdam, The Netherlands
P.O. Box 882, Madison Square Station, New York, NY 10159, USA



Comprehensive Analytical Chemistry
edited by G. Svehla, Professor ofAnalytical Chemistry, University College, Cork,
Ireland

Vol. XXIV: Energy Dispersive X-Ray Fluorescence Analysis
by B. Dzlunlkowskl, Institute of Physics and Nuclear Techniques, Academy of
Mining and Metallurgy, Warsaw, Poland

In Volume IIC of the series, G.L. Macdonald con
tributed achapter on X-Ray Spectrometry in which
the principles of X-ray fluorescence analysis were
presented with great clarity. Since that contribution
appeared in 1971 tremendous developments
have taken place with one of the most important
new features being the appearance of energy-dis
persive methods.

This new volume gives adetailed and up-to-date
account of this important technique. It covers the
various physical and technical problems associ
ated with this analytical method, with emphasis on
explaining the interferences due to matrix and par
ticle size effects. Methods for overcoming these in
terferences are described and other sources of er
rors and the processing of measurement data are
discussed. Also described are numerous applica
tions of EDXRF analysis in a variety of fields in
cluding geological prospecting and mining, trace
element analysis, biology, medicine, environmen
tal pollution control, archaeology, forensic scien
ces, and others.

Contents: 1. Fundamentals. Energy quantization.
Distribution of electrons in an atom. Atom excita
tion. Atom deexcitation. Photon scattering. Attenu
ation of X-ray beam. Mean and effective atomic
number. 2. Sources of Primary (Exciting) Radia
tion. Properties of radioisotope sources. Produc
tion of radioisotope sources. Isotope X-ray sour
ces. Influence of measuring conditions on the
shape of X-ray spectrum. Low-power X-ray tubes.
3. Secondary Radiation of Sample. IntenSity of flu
orescence radiation. Intensity of scattered radia
tion.4. Detection of X-Rays. Proportional counter.
Scintillation counter. Solid-state detector. Detec
tion efficiency. Energy resolution. Gas propor
tional-scintillation counters. 5. X-Ray Spectro
metry. Electronic methods (pulse-height

selection). Filter methods. Radiator methods.
6. Selection of Optimum Conditions for Analysis.
Calibration. Sensitivity of analysis. Factors in
fluencing sensitivity. 7. Disturbing Effects. Interele
ment radiation. Matrix effects. Particle-size effects.
Mineralogical effects. Surface effects. 8. Methods
for Eliminating Matrix Effects. Analysis of three
component materials. Analysis of multicomponent
materials. Calculation correction methods. Meth
ods requiring special preparation of samples.
9. Other Sources of Errors. Errors due to statistical
fluctuations. Equipment effects. Background inter
ference. Effects due to the physical state of the
sample. 10. Processing of Measurement Data.
Statistical distributions and their parameters. Preci
sion. Accuracy. Rejecting an outlier. Decision limit,
detection limit, and determination limit. 11. Applica
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