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ABSTRACT

The conventional wastewater treatment processes
are first summarized with the aims to let readers see a
complete picture of wastewater treatment processes and
to help readers have a better understanding of the photos
and contents in the attached CD. Based on these
contents, novel wastewater treatment and resource utili-
zation technologies being researched and developed both
home and abroad are particularly elaborated, including
novel aerobic biological treatment of organics-containing
wastewater, novel anaerobic biological wastewater treat-
ment process, removal and resource utilization of nutri-
ents present in wastewater, constructed wetland system
and novel stabilization pond system of low cost and
energy-saving feature, microbial enhanced biological
wastewater treatment technique, advanced oxidation
process for efficient decomposition of non-readily degrad-
able organic compounds, reclamation and reuse of trea-
ted effluent. Besides, sludge minimization during biolog-
ical wastewater treatment and excess sludge digestion
and resource utilization techniques are also discussed in
detail. In view of the inevitable odor emission from
wastewater treatment units in a plant, odor treatment
and control are also particularly introduced. Finally, in
consideration of the fact that most of the water bodies in
developing countries such as China have already been
polluted to some extent, insights are given into the
remediation technique for polluted water body so that the
function of the polluted water body might be resumed.

In view of the engineering practice in full - scale
wastewater treatment, a CD comes up with this book,
illustrating the main process schematic, unit structure
and configuration and aerial photographs of typical
domestic and foreign wastewater treatment plants,

Comprehensive and novel contents in this book
provide a full picture of the wastewater treatment
practice in terms of innovative technique and proces-
ses, state-of-arts in research and development as well as
the trend for future development, which not only focus
on wastewater treatment and environment protection but
also Jook into reclamation and resource utilization of
valuable substances in wastewater including purified
water, methane, nitrogen and phosphate as well as
excess sludge, highlighting the concept of sustainable
development in wastewater treatment,

This book can be used as university textbook for
graduates and postgraduates with a major in environ-
mental science and engineering, water supply and
sewerage engineering and so forth, Professionals,
who engage in wastewater treatment and environ-
ment protection in the ways of research, design,
operation and management, can also use this book as
a reference.
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PREFACE

As the swift industrial and agricultural development and high-speed urbanization in China have
been going on, the discharge of industrial and municipal wastewater into environment keep on
increasing. As the consequence, severe and widespread water pollution is jeopardizing our national
economy development and public health, which can be described that water resource intensifying
shortage limits the sustainable development of national economy, undesirable safe quality of drinking
water directly threatens public health, various pollutants present in wastewater endanger industry,
agriculture as well as fishery and do harm to ecological environments of river, lake and ocean etc.
Thus it can seen, serious water pollution situation is posing a great threat to the sustainable
development of China, not only hindering the achievement of our goal for constructing a well-off
society but also likely further weakening social stability and triggering even more severe social and
political crisis.

To keep within limits of water pollution, pollutants discharge into receiving water body and
other environment has to be strictly controlled. It has been pointed out in “Sustainable Development
of China-Water Resource Strategy” compiled by Chinese Academy of Engineering that even after
countrywide wastewater treatment coverage will reach 50% and 80% in year 2010 and 2030
respectively, the severe water environment pollution caused by municipal wastewater discharge still
cannot be relieved, and moreover the quality of coastal, river and lake water still cannot meet the
national standards because of the unbalance of increasing wastewater discharge over the wastewater
treatment rate, Therefore, in order to safeguard sustainable development of national economy,
advanced processes, technologies as well as strategies have to be exploited to achieve an effective
wastewater treatment and reclamation so as to dir;xinish the total pollutants output and keep a
dynamic balance between environmental self-purification and pollutants output,

During 60s to 90s of 20th century, systematic strategies for water pollution control and series of
wastewater treatment unit operation and processes were put forward and applied in foreign countries,
such as activated sludge-and biofilm-based secondary wastewater treatment processes and a series of
modified processes as well. Some enhanced processes were also widely adopted in some middle-and
small-sized cities, such as enhanced natural treatment processes (e. g. high efficient stabilization
ponds and constructed wetlands etc), high efficient wastewater treatment reactors and even the high

efficient bio-energy reclaimable processes. In recent years, wastewater has been regarded as a type of
7
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recourses in most cities abroad and reused. Reclaimed water can be applied to industry, municipality,
agriculture as well as groundwater recharge etc, which is more in accordance with the natural law of
water recirculation. By these means, the water pollution problem has been effectively solved. Most
recently, some western countries even set up a new target to recover and remediate the natural
integrity of water body in aspects of physics, chemistry and biology so as to increase water recycling

and reuse rates.

This book has been complied on the basis of authors’ long term dedication to wastewater treatment
and resource utilization in combination with the state-of-arts of foreign and domestic wastewater
treatment technology, aiming to offer a complete, systematic as well as in-depth picture of the novel
processes and techniques with respect to wastewater treatment and resource utilization. The conventional
wastewater treatment processes are first summarized (Chapter 1) with the aims to let readers see a
complete picture of wastewater treatment processes and to help readers have a better understanding of
the photos and contents in the attached CD. Based on these contents, novel wastewater treatment and
resource utilization technologies being researched and developed both home and abroad are particularly
elaborated, including novel aerobic biological treatment of organics-containing wastewater (Chapter 2),
novel anaerobic biological wastewater treatment process (Chapter 3), removal and resource utilization of
nutrients present in wastewater (Chapter 4), constructed wetland system and novel stabilization pond
system of low cost and energy-saving features (Chapter 5), microbial enhanced biclogical wastewater
treatment technique (Chapter 6), advanced oxidation process for efficient decomposition of non-readily
degradable organic compounds (Chapter 7), reclamation and reuse of treated effluent (Chapter 8).
Besides, sludge minimization during biological wastewater treatment (Chapter 9) and excess sludge
digestion and resource utilization techniques (Chapter 10) are also discussed in detail. In view of the
inevitable odor emission from wastewater treatment units in a plant, odor treatment and control are also
particularly introduced (Chapter 11). Finally, in consideration of the fact that most of the water bodies
in developing countries such as China have already been polluted to some extent, insights are given into
the remediation technique for polluted water body (Chapter 12) so that the function of the polluted water
body might be resumed. We hope this book would further promote the research, exploration and
application of high efficient, low cost and energy-saving wastewater treatment and resource utilization
processes.

Compilation works have been partaken as follows: Chapter 1 by Weiguang Li; Chapter 2 by Yu Liu,
Qingliang Zhao, Yongqgiang Liu (Section 2. 1) and Wei Qiu (Section 2. 2) ; Chapter 3 by Qingliang Zhao,
Yu Liu and Shijie You (Section 3. 9); Chapter 4 by Qingliang Zhao and Yu Liu; Chapter 5 by Ligiu
Zhang; Chapter 6 by Fang Ma and Hongyu Wang; Chapter 7 by Huiling Liu and Yaoyao Wu; Chapter 8
by Junliang Liu; Chapter 9 by Yu Liu and Qingliang Zhao; Chapter 10 by Qingliang Zhao and Guangzhi
Wang (Section 10. 5); Chapter 11 by Kun Wang and Qingliang Zhao, Chapter 12 by Qingliang Zhao and
Zhigang Liu. Ms. Junqiu Jiang and Ms. Jinna Zhang put quite lot efforts on preparation of Figures and
Graphs. Qingliang Zhao and Yu Liu finally co-edited the book.

The publication of this book is organized by the Department of Science & Technology, Ministry of
Construction, China, and financed by the Textbook-Publication-Fund of Harbin Institute of Technology.

Both Niersverband in Germany and East-Simulation Co. in Beijing have provided part of the photos
8
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included in CD, All of their contributions are heartedly appreciated here.
Because of the authors’ limited capability and experience, there could be imperfection in this book.

Any comments and criticisms from readers would be welcomed.

Qingliang Zhao and Yu Liu
April, 2006
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