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Preface

In recognition of the enormous advances in
biotechnology in recent years, we are pleased
to present this Second Edition of “Biotech-
nology™ relatively soon after the introduction
of the First Edition of this multi-volume com-
prehensive treatise. Since this series was ex-
tremely well accepted by the scientific com-
munity, we have maintained the overall goal
of creating a number of volumes, each de-
voted to a certain topic, which provide scien-
tists in academia, industry, and public institu-
tions with a well-balanced and comprehensive
overview of this growing field. We have fully
revised the Second Edition and expanded it
from ten to twelve volumes in order to take
all recent developments into account.

These twelve volumes are organized into
three sections. The first four volumes consid-
er the fundamentals of biotechnology from
biological, biochemical, molecular biological,
and chemical engineering perspectives. The
next four volumes are devoted to products of
industrial relevance. Special attention is given
here to products derived from genetically en-
gineered microorganisms and mammalian
cells. The last four volumes are dedicated to
the description of special topics.

The new “Biotechnology” is a reference
work, a comprehensive description of the
state-of-the-art, and a guide to the original
literature. It is specifically directed to micro-
biologists, biochemists, molecular biologists,
bioengineers, chemical engineers, and food
and pharmaceutical chemists working in indus-
try, at universities or at public institutions.

A carefully selected and distinguished
Scientific Advisory Board stands behind the

series. Its members come from key institu-
tions representing scientific input from about
twenty countries.

The volume editors and the authors of the
individual chapters have been chosen for
their recognized expertise and their contribu-
tions to the various fields of biotechnology.
Their willingness to impart this knowledge to
their colleagues forms the basis of “Biotech-
nology™ and is gratefully acknowledged.
Moreover, this work could not have been
brought to fruition without the foresight and
the constant and diligent support of the pub-
lisher. We are grateful to VCH for publishing
“Biotechnology” with their customary excel-
lence. Special thanks are due to Dr. Hans-
Joachim Kraus and Karin Dembowsky, with-
out whose constant efforts the series could
not be published. Finally, the editors wish to
thank the members of the Scientific Advisory
Board for their encouragement, their helpful
suggestions, and their constructive criticism.

H.-J. Rehm
G. Reed
A. Piihler
P. Stadler
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Introduction

JOSEF WINTER

Karlsruhe, Germany

Except for soil sanitation environmental
biotechnology, including air pollution, waste
and wastewater treatment processes, surface
and ground water pollution and many other
topics was subsumed under the title Microbial
Degradations in Volume 8 of the First Edition
of Biotechnology, Urbanization and industrial-
ization, especially in developing countries, is
still in progress with all negative effects on the
environment.

Resulting from the accumulation of huge
masses of polluted water in human settlements
or in industry the limits of self-purification of
surface waters are often exceeded, leading to
anaerobiosis with all its deteriorating conse-
quences for life. In industrialized countries
central wastewater treatment plants have been
developed to reduce the pollution freight be-
fore disposing the wastewater into the next
surface water.

In the First Edition of Biotechnology differ-
ent wastewater treatment processes contribute
a major part to Volume 8. Furthermore, the
volume is devoted to different processes of
solid waste composting, drinking water biofil-
tration, exhaust gas purification, removal of
pathogens and several other environmental
processes.

Now, some ten years later, the biological
background of aerobic or anaerobic waste-
water treatment processes and of most of the
other processes in environmental biotechnolo-
gy (e.g., soil sanitation, waste gas purification,
compost preparation, drinking water purifica-
tion, etc.) has increased tremendeously and
various new and differing processes are avail-
able to protect the environment. So it is the
time to decribe the present state of the art of
environmental biotechnological processes in a
comprehensive survey.

After bringing together the most important
issues that had to be covered in the Second
Edition of Biotechnology, the editors immedi-
ately realized that wastewater treatment, solid
waste management (also including the broad
field of municipal solids composting or anaer-
obic fermentation), off-gas purification, bio-
logical soil remediation processes, potable wa-
ter denitrification and purification and many
other selected environmental processes were
too broad a field to be summarized with signif-
icance in a single book.

For this reason Volume 11 Environmental
Processes of the Second Edition of Biotechnol-
ogy is divided into three volumes, the first of
which, Volume 11a, is devoted to Wastewater



2 Introduction

Treatment Processes. This first volume on envi-
ronmental biotechnology summarizes the bio-
logical principles and the technical limits of all
those wastewater treatment processes that are
operated by municipalities and industry up to
the present state to meet the legal limits for
carbon, nitrogen, and phosphorus disposal into
surface waters.

In the first part of the book the present stat-
us of general biological and engineering as-
pects of wastewater purification procedures is
summarized. What does environmental legisla-
tion require for wastewater disposal of munic-
ipalities or industry into surface waters? What
can biology contribute together with chemis-
try, physics and engineering to wastewater pur-
ification from its organic and inorganic pollu-
tants? How can the purification cfficiency be
measured analytically, cither off-linc or - even
more important for monitoring of continuous
processes — on-line?

In the second part of the book the different
processes for wastewater trcatment are de-
scribed in more detail and under the aspect of
full-scale application. At first wastewater
sources and variations of wastewater composi-
tion arc outlined, followed by specific acrobic
carbon, nitrogen and phosphate removal pro-
cesses, metal ion removal and, last but not
least, anaerobic wastewater treatment pro-
cesses.

The volume includes well-known and prac-
ticed technologies, as well as new and only
recently developed processes. Especially in

the field of improved wastewater purification
(N and P removal processes), which is a rela-
tively young requirement within environmen-
tal legislation, new processes or process com-
binations had to be developed and applied.

It is hoped that the whole range of insights
into biology and technology of wastewater
trcatment processes have been covered by the
contributions of expert authors from Europe
and America. The editors are well aware on
the other hand, that not every individual
system offered on the market could be de-
scribed. Especially in the field of carrier-sup-
ported fixed or fluidized bed technologies not
cvery single system could be mentioned. al-
though carrier-supported processes may be a
matter of choice for future high-rate waste-
water treatment, e.g., in industry. Membrane
technologies were not included, since the aver-
age lifetime of membranes is generally still too
short due to membranc corrosion or biofoul-
ing.

This first volume on Environmental Pro-
cesses should give the reader basic information
on the biology of the degradation of pollu-
tants, different processes for wastewater pur-
ification and process parameters for an opti-
mal purification. It should be regarded as a
source of overview information on frequently
applied full-scale wastewater treatment pro-
cesses with some more details presented for
certain specific applications.

Karlsruhe, March 1999 J. Winter



