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Firstly I congratulate my partner wrote another new research monograph,  {Integration Technique of Eco-
Function Elementary Materials and Composite Building Materials) , to be printed. 1 am very delighted to
recommend the richly originality new achievement about the ecological environment mineral material to my
colleague. The shortage of resources and the deterioration of environment are regarded as serious problems that
exist in the sustainable development of society. A mass of resource and energy are consumed while waste residue,
waste liquid and waste gas also are discharged in the process of extraction, preparation, production manufacture,
the use and discarding because people pursue the performance and the quality of material excessively. The eco-
material emerges as the times require under this kind of historical background. The eco-material not only include
the exploitation of high-tech material which have the self-purification, self repair, self breath, self regulation, auto-
adapted and so on functions, It is also about the reform of the widely used materials and its transformation to make
it adapt to the environment. It is a more all-round understanding in this time. The trait of this book is that make the
most of exploitation, utilization technique, and the way of bionic designing and producing of natural material,
make the most of the process and industrialization technique of natural material, and make the most of the
combination of ecology with environment of material et al.

Now, the poison and the harmfulness for the person of the building materials used indoor, including some
decorate and fitment materials, take place the whole procedure of production, applying and post-processing. The
main content of research of this book is basic on reducing the indoor environment pollution by building materials.

Writer has exploited a series of new production of eco-material, and proposed the Eco-Function Elementary
Materials (EFEM). Just like my partner stated that EFEM is basic function component as gene or chip of ordinary
material of one kind or many kinds of functions, have Eco-material property.

EFEM including photo-catalysis purification function elementary materials, air-negative-ion healthcare
function elementary materials, electromagnetic wave absorbing function elementary materials, antibiotic function
elementary materials, Chinese traditional medicine helminthic function elementary materials, radon and
radioactivity proofing function elementary materials, conducting function elementary Materials, flame retardant
function elementary materials, far-infrared health function elementary materials, electromagnetic shielding
function elementary materials, energy storing and saving function elementary materials, and including the
integrated technology and application in the building materials.

This book has lots of graphs and fine colored pictures, given reader a direct-viewing effect, and is showed the
data by modern test method.

Very truly yours,

John Huang, Ph.D/Prof.
Retired Director of the Central Analytical Facility, Laurentian University, Canada
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FORWORD

The shortage of resources and the deterioration of environment are regarded as serious problems that
exist during the sustainable development of nowadays society. Destroying the environment continuously on
which persons or things depend on living space, while human beings are creating the civilization. And the
material is one of the most important bases on which we depend in living and production. With the
development of human civilization and science technology, various kinds of new materials are invented and
put into use. People pursue the function and quality of materials excessively, which consumes a large
number of resources and energy, discharges a great many of wastage, effluent and exhaust gases in the
process of extraction, preparation, production using and disuse. According to the statistics, the process of
material production, using and discarding is one of the main reasons that causes the shortage of energy, the
over use and the exhaust of resources and the pollution. So the material researchers must to treat seriously
the relation among resources, energy and environment. In such situation, the ecological environmental
materials come into being.

The ecological materials contain the development of the new technological materials with the function
of self-purification, self-repairment, self-respiratory, self-regulation, and self-adaptation and so on. It is also
about the reform of the widely used materials and its transformation to make it adapt to the environment. If
we make it assort with the environment by leading any using materials into the environmentally friendly
idea to transform, we can say, this kind of material belongs to the ecological environmental ones. It is a
more all-round understanding in this time. The all-round understanding of the ecological environmental
material and the active guidance heavily brought the modern material researchers enthusiasm into play. And
it accelerates the process of exploitation and utilization about the environment friendly nature of materials.
In addition, from the developing point of recycling economy, the ecological environmental materials are
sustainable. Every kind of them owns its periodic, the limits condition of using and technology. The process
of the circulation is the process in which people improve their knowledge and the industrial technology
develop continuously.

These days, the research on the ecological environmental materials is concentrated on the base and the
utilization. On the one hand, we probe into the design theory of environmentally friendly materials, the
evaluation theory about the burthen of the environment during the material processing, using and
discharging, the environmental performance database of the material, the sustainable development theory of
the material science and technology, the theory of environmental production and reuse, the research about
the technology of reuse- recycling utilize, the theory of clean production and so on. On the other hand, we
pay much attention to the eco-building materials, environmental compatibility, environment purifying
degradable materials, ecological restoration materials and environmental engineering materials in the
utilization study. The ecological environmental materials should ensure the utilization function. The new
research task is to reduce the burden produced during the processing and utilizing as much as possible. The
other one is to save the resources and low the energy consumption. In other words, the researches on the
optimization of processing technology are far more, such as the utilization of clean producing technology.
The researches on the other aspects should be improved too just like using the exploration of natural
material and technology, the way of bionic designing and producing, process technical of natural material
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and its industrialization, the combination of ecology and environment in materials, and so on.

The development of the ecological environmental materials contains 3 directions:

(1) Enlarging human beings’ areas of activity and improving the environmental comfort by using
new technology means that we can use the traditional methods to develop the materials, such as to improve
the chemical, physical and functional attributes for raise the use value.

(2) Human beings and the ecosystem stay harmoniously to reduce the damage on the environment as
much as possible. From the sustainable development, reducing the resource and energy consumption of
materials, poisonous gases releasing and the waste produced during the process can ease the influence on
resource and ecosystem.

(3) It is good for human health to build and consummate new technology and equipment, these
ecological materials can create a harmonious health existence system between human beings and the
nature. '

In accordance with the properties and the function is changing environment, there are 3 kind of new
materials should be noticed:

(1) Environmental protection functional materials that their properties can make the biological case
optimize to solve the environmental problems.

(2) Low emission coefficient materials that properties of the materials should be beneficial to the
environmental system, like energy-saving materials and new energy materials.

(3) Environmentally friendly materials substitute for environmental load overage. The integration of
the environmentally friendly building materials must lead to the development of building material assembly
technology. It can be that the future assembly technology is the important devéloping direct in ecological
materials.

(4) Human security and health materials.

The sustainable development which has been the important national policy is the core of the “China
21th century” agenda. The economic development must be considered with the population, environment
and resources together. We must do a good arrangement for currently development and we should think
over for our descendants as well and create far better conditions for the future. Therefore, the recycling
economy has been the new developing economic model for our country. The serious problems between
resources and environment caused by traditional building material must be solved. It has very important
actual meaning and huge potential market for using ecological materials to replace the traditional ones,
exploiting new green building materials and ecological ones, developing high performance building
materials of energy and resources saving.

Now, all kinds of building materials used indoor including some decorating materials have this
phenomenon that many poisonous gases and substances disperse from them during the construction and
applying. These gases and substances pollute the air indoor, and influence people’s health. The poison of
the decorating materials and their harm incarnate to the whole procedure of production, applying and
post-processing. The mass of people spend their 90% of time indoor, so it is very important for us to reduce
the pollution in room by these building materials.

In connection with the solution to the short-coming of the traditional building materials, the researches
in our country are studying the ecological materials which accord with the demands of the ecology and
environment. Most of the researches abroad exploit the ecological materials from the study of
micro-aggregates functional principles, preparation and technology about studying the exploitation of green
building materials. Except producing various kinds of structural materials by using bionics theory, many
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photo-catalytic bactericidal wall coatings and wall papers which can be antibacterial, deodorant have been
invented. The controlled on release antibacterial glass, electro-luminescent ozone deodorant and
bactericidal ceramics, such as new ceramics decorating materials and sanitary ware have come into being,
too. These materials can be used in-living room, especially in kitchens, toilets and other places where the
bacterial reproduces and multiplies easily. They are the ideal materials to improve the environment of the
living room and they are fit to decorate the publics as living. In order to create a small environment for
human health and long living, it is necessary to protect and improve the environment indoor usually and
exploit antibacterial materials, absorb odour materials, Humidity-controlling & adjustable temperature
materials, electromagnetic shielding, building materials saving and some other materials indoor which
contain other function and benefit to human health.

Our research group was supported by the National 863 Project (The exploit of ecological functional
element materials and composite building materials) of China Ministry of Science and Technology. We
have exploited a series of new production of ecological environmental materials including photo-catalysis
purification function elementary materials, air-negative-ion healthcare function elementary materials,
electromagnetic wave absorbing function elementary materials, antibiotic function elementary materials,
Chinese traditional medicine helminthic function elementary materials, radon and radioactivity proofing
function elementary materials, conducting function elementary Materials, flame retardant function
elementary materials, far-infrared health function elementary materials, electromagnetic shielding function
elementary materials, energy storing and saving function elementary materials, and including the integrated
technology and application in the building materials. We also proposed the concept of Eco-Function
Elementary Materials (EFEM) which is basic function component as gene or chip of ordinary material of
one kind or many kinds of functions, have Eco-material property. '

EFEM It starts with the research on the ecological functional element materials mentioned the first
time. |

Professor Dong Faqin, the director of writers, is responsibility for the unifying of this book. The book
contains eight chapters. Chapter one is written by Feng Qiming, Wang Weiqing and Dai Qunwei. Chapter
two and three are composed by Dong Faqin, and Yuan Changlai. Chapter four is by Zhang Baoshu, Dong
Fagin, Wangwei and Gan Siyang. Chapter five is by Xu Guangliang, Deng Yuequan, Si Qiong and Zhu
Guiping. Chapter six is by Dong Faqin, Deng Yuequan, He Dengliang. Chapter seven is by Dong Faqin,
Yang Yushan, Si Qiong, Shen Gang and Gan Siyang, and chapter eight is by Wangwei and Sun Zhigang.
Except them, Gan Siyang, He Dengliang and Yang Yushang have done a lot job for editing the first script.
Gan Siyang, Zhao Lei and Chen Xiaoyan are responsible for the diagram modification.

Because of the limitation of the authors’ knowledge and experience, there may have been some
mistakes. Wish the readers could point them out.

Thank you!
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