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Message from the President & CEO

　I would like to take this opportunity to say a few words about this Environmental Report 2000. Everyone is
well aware by now that the "disposable society" characterized by mass production and mass disposal - the
paradigm of civilized society in the past - created the global environmental problem. This is one of the most
important problems of the 21st century that remains from the 20th century. Therefore, it is of utmost
importance for all humankind to promote environmental management and conservation and create a
resource-recycling society.

　In addition, it is an imperative for companies as well as a basic prerequisite for their existence to confront
these environmental problems earnestly and aggressively as a member of the community. As the new century
dawns, my strong motivation in this regard has led to my renewed determination to ensure that this awareness
of our duties is part of the basic viewpoint guiding our company's operations.

　Everyone at Mitsubishi Materials already is working together to deal with environmental problems based
on the corporate precepts of "Environmentally-friendly business activities and contributions to creating a
resource-recycling society".

　Specifically, our first program is to conduct Green Productivity Management (GPM) activities. In addition
to implementing painstaking environmental management, it is our objective to quickly acquire ISO
certification for all our plants and other places of operation. Secondly, we will utilize our technological,
personnel, and other business resources to forge ahead with creating recycling and other environmental
programs as a contribution to society.

　To ensure that our activities are both committed and thorough, we have recently established the position of
CGO (Chief Green Officer). The CGO has the ultimate responsibility throughout the company and the group
for our environmental measures. Vice-President and representative director Hideo Suzuki has been appointed
to this position.

　As part of our efforts, we verified that our business activities in the past at the Central Research Institute
and plant in Saitama Prefecture were the cause of soil and groundwater pollution. This was truly regrettable.
As a company, we are making the utmost efforts to immediately disclose information regarding this matter
and complete the cleanup of the area as quickly as possible. I want to take this opportunity to extend to the
residents of the area and to everyone involved our deepest apologies for the distress and confusion we caused.

　I think it is extremely important to actively publicize and disseminate environmental information regarding
companies. Therefore, we have compiled in Environmental Report 2000 an overview of our environmental
activities and the results of these activities. I sincerely hope that this report will facilitate an understanding of
our response to environmental issues. Please do not hesitate to let us hear your opinions.

　February 2001
Akira Nishikawa
President & CEO

Mitsubishi Materials Corporation
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Our Basic Awareness of the Environment
　A Change in Trend from Pollution Measures to Environmental Conservation

　With roots in the mining industry, Mitsubishi Materials is a manufacturer of
industrial materials and is engaged in a wide range of businesses. These include
non-ferrous metal refining, cement manufacture, metal processing, and the
manufacture of silicon wafers. We have contributed to the modernization and
economic growth of Japan.

　At the same time, however, this economic growth resulted in pollution and
damage caused by mines, air and water pollution caused by toxic materials, and
environmental pollution caused by large volumes of industrial waste. This
pollution became a public issue and eventually required countermeasures on a
global scale.

　We quickly realized the necessity for controlling the pollution caused by mines and took steps in earnest to
deal with the problem. We have discharged our social responsibility to the environment as a corporation. This
has included cleaning up the pollution of farmland caused by heavy metals when scientific knowledge was still
inadequate and the technology for processing or eliminating the pollution was undeveloped. We also have
processed to purify the effluents from out-of-service mines where production has stopped. Mitsubishi
Materials has borne the responsibility for the considerable expenditures required for this work.

　In the 90s, however, people throughout the world became aware that the wasteful consumption of natural
resources would pollute the earth's environment and threatened the destruction of the earth itself. Environmental
conservation on a global scale was essential for the continued advancement of humankind. Thus, protecting the
environment and protecting depletable resources became two aspects of the same argument.

　The economic system permitting the mass production, mass consumption, and mass disposal that engendered
a society of abundance and leisure in the advanced industrialized countries of Europe, U.S. and Japan continues
to collapse today, as there are now restrictions on the environment and resources world-wide. The advanced
industrialized countries are spearheading efforts to conserve the global environment by lessening the reliance on
materials.

　In recent years, Japan has enacted and amended environmental laws to promote measures for conserving
energy and resources. Laws were formulated in May 2000 to promote the formation of a resource-recycling
society. Of course corporations, who are members of society, also must act to promote the formation of a
resource-recycling society.

　The response of corporations to the environment must go through qualitative changes. In our case, it has
become clear to us that our environmental measures, which focus on mine pollution measures, must incorporate
a conversion from environmental management by individual units at the local level to global corporate-wide
environmental conservation that contributes to the creation of a resource-recycling society. Another factor
driving qualitative change is the increase in environmental risk. Restricting the emission of toxic materials has
become a major undertaking, as the progress of science and technology has made apparent the toxicity of
chemical substances.

　The definite changes in the citizens' awareness of the environment, as symbolized by NGO and NPO
activities, have resulted in a harsh calling to accounts for corporate morality. The penalties imposed by society
for the damage caused by environmental pollution and the inadequate measures dealing with pollution
obviously harm the image of corporations and have a crucial impact on business operations. The objective of
significant measures to protect the environment is to minimize environmental risk.

　With these changing trends affecting corporate environmental activities, Mitsubishi Materials will change the
thrust of its environmental activities to environmental conservation that enthusiastically promotes energy and
resource conservation, in addition to the environmental management practiced until now.
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Our Company's Environmental Conservation Activity Policies

　Striving for environmental conservation and working for the effective use and reuse
of resources to contribute to the creation of a resource-recycling society

Conducting Environmental Management by Obeying the Rules of Society

Our Environmental Activities As A Corporate Citizen in the Community

Environmental Business Activities Based on Providing Resource
　　　Recycling Capabilities to Society

　By 1993, Mitsubishi Materials already had formulated a "voluntary action plan for the environment". We acted
in accordance with national governmental policy and the guidelines indicated by the primary economic
organizations. In "Our Objective: For People, Society, and the Earth", corporate ideals announced in January
1997 to be shared by all the employees, we declared our objective of building a resource-recycling society. Our
"10-Chapter Guidelines for Action", codes of conduct to be observed on a daily basis announced at the same
time, delineated the range of our activities. In these guidelines, we pledged to work for environmental
conservation, the effective use of resources, and recycling waste material as resources.

　We gave the name of Green Productivity Management (GPM) to those business operations based on our
corporate policy. The point we want to emphasize for the GMP concept is the following. Business operations that
harmonize with the environment and contribute to the creation of a resource-recycling society ultimately will
bring about an improvement in productivity, increase the competitiveness of products, minimize environmental
risk, and improve corporate image. In July 1998, we established the GPM Committee to serve as the body with
comprehensive authority over GPM matters. This committee conducts our corporate-wide environmental
conservation activities, which are comprised of the following three activities.

　Conducting Environmental Management by Obeying the Rules of Society

　When, in conjunction with our business activities, we create and discharge substances from our plants that have
a negative impact on the natural environment by causing harm to its constituent of air, water, and soil, or causing
noise, vibration, or noxious odors that are factors in damaging the environment, we will follow the relevant laws,
regulations, and standards that constitute the rules of society and severely limit the creation and discharge of these
elements.

　When an accident or other emergency occurs, we will act swiftly to deal with the problem and prevent it from
becoming worse. We will also consult with local governments about the situation to receive their guidance in
dealing with the matter. We will disclose the information to the citizens in the affected community near our place
of business to eliminate any concerns as quickly as possible.

　Thus, we believe that the starting point for our environmental conservation activities is properly conducting
environmental management activities on a daily basis at all times. We also are aware that a zero emissions policy
in our industrial processes and other measures to minimize risk is the fundamental aspect of environmental
management.
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Our Company's Environmental Conservation Activity Policies

　Striving for environmental conservation and working for the effective use and reuse
of resources to contribute to the creation of a resource-recycling society

Conducting Environmental Management by Obeying the Rules of Society

Our Environmental Activities As A Corporate Citizen in the Community

Environmental Business Activities Based on Providing Resource
　　　Recycling Capabilities to Society

　Our Environmental Activities As A Corporate Citizen in the Community

　We believe that environmental conservation on a global scale has as its foundation environmental conservation
in each community through the integration of the environment-conscious activities of each and every one, who
share the natural environment.

　For the stable continuation of our business and sustainable development, it is important to have a relationship
of trust between our plants and other places of operations and the local community where they are located. In
environmental matters, too, we believe that from the perspective of being a part of the community, we should
contribute to the environmental conservation of the community as a corporate citizen in partnership with the
residents and the government.

　We are moving ahead proactively in the area of information disclosure and ensuring transparency regarding
environmental problems. The tools we are using to disseminate and receive information include our website,
direct discussions with area residents, and the environmental reports.

　We also should note that we are extending our cooperation to overseas countries to improve environmental
conditions and lessen the burden on the environment. We are conveying our knowledge, experience, and technical
expertise on the conservation of the environment to people and companies overseas because, for the same reason
as in a local contribution, it is important to make an international contribution in order to resolve global
environmental problems.

　Environmental Business Activities Based on Providing Resource Recycling
Capabilities to Society

　Our non-ferrous metal refining and cement manufacturing enterprises are perceived as enterprises that
consume large amounts of resources and energy. On the other hand, this also suggests that various kinds of waste
materials have the potential to be used as substitutes for natural materials and fuel. In fact, our refineries and
cement plants altogether use roughly 3.8 million tons of waste materials and byproducts a year as raw materials
and fuel.

　We have organically combined our business infrastructure built-in with the potential for recycling waste
materials as resources and created our own resource-recycling system. By offering this system to the general
public through a business enterprise, waste materials that are a serious impairment on the environment and that
were considered to be difficult to dispose of appropriately are reused by recycling and used as resources. These
materials include metal and plastic compound waste material (shredder dust) resulting from dismantling used cars
or consumer electronics products, and the sludge (sewage sludge) created by the disposal of sewage from public
sewers. Thus, we aim to reduce the final volume of disposed waste and make a major contribution to lessening
society's burden on the environment.
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Green Productivity Management (GPM)

　Productive Business Management in Harmony with the Environment

■Overview

■Activities

　　 ■Receiving ISO14001 Certification (Environmental management system standards)

　　 ■Reducing The Final Disposed Volume of Industrial Waste

　　 ■Enhancing Energy-saving Activities

　Overview

　Green productivity (GP) is a business strategy that aims for sustainable development through the coexistence
of an improvement in overall productivity and environmental conservation. GPM is business management with
a high degree of productivity in harmony with the environment.

　We have established the GPM Committee for the integrated promotion of GPM at Mitsubishi Materials. It is
chaired by the CGO*, a position that was recently established. This committee deliberates and determines the
areas of environmental conservation on which we will focus in accordance with contemporary trends, and the
company will implement these efforts united as one. Fig. 1 on the previous page shows Mitsubishi Materials'
Corporate System for Environmental Conservation, and Fig. 2 shows the organization of the GPM Committee.

　The actual activities are in the hands of specialized sections, allocated for each activity area, comprised of the
people in charge of environmental administration at each of the group companies. These sections establish
targets and formulate action plans. Notification of these targets and plans are made to each plant and place of
business, where they are carried out. Also, a Green Action Team monitors the extent of execution of GPM
activities at every plant and place of business to check on the status of activities and progress, evaluate actual
conditions in reference to the expected results, and improve inadequate conditions.
　As of September 2000, the following two Sections were established.

(1) The Environmental Management and Resource Conservation Section
(2) The Energy Conservation Section

　The Environmental Management and Resource Conservation Section is involved in two areas. First, they are
promoting the acquisition of ISO 14001 certification for all places of business, subsidiaries, and affiliated
companies as an activity in the environmental administration field for the entire company. In the future, they
will quantitatively verify specific environmental results at each place of business that acquires ISO certification.

　Secondly, as the activity adopted for the entire company in the resource conservation field, their aim is to
work to limit the generation of industrial waste at every plant so that the total amount of waste for final disposal
by FY 2001 is 30% less than that of FY 1997, and to promote the recycling of resources.

　Meanwhile, the Energy Conservation Section conducts the required activities at each plant with the objective
of achieving a 1% reduction from the year before for energy resource units for the company's production
activities.

　The Green Action Team monitored three plants so far: the Tsukuba Plant (Ishige-cho, Ibaraki Prefecture,
hard-metal products), the Gifu Can Plant (Minokamo-shi, Gifu Prefecture, aluminum cans), and the Iwate
Plant, Higashiyama-cho, cement). The Team will confirm the state of progress of GPM activities and that
everything is in conformance with laws and regulations.
　The GPM Committee is planning to take up the following activity areas in the future.

（a）Introducing an environmental accounting system
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（b）Creating a unitary management system for environmental information

（c）Promoting the in-house treatment of industrial wastes whose treatment is currently outsourced (in-house disposal,
in-house recycling as resources).

（d）Conducting environmental surveys of soil and groundwater at all plants

（e）Performing research into methods of evaluating products and manufacturing processes using life cycle assessment.

（f）Creating an environmental risk manual
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Green Productivity Management (GPM)

　Productive Business Management in Harmony with the Environment

■Overview

■Activities

　　 ■Receiving ISO14001 Certification (Environmental management system standards)

　　 ■Reducing The Final Disposed Volume of Industrial Waste

　　 ■Enhancing Energy-saving Activities

　Activities

　Receiving ISO14001 Certification (Environmental management system standards)

　When a company acquires ISO 14001 certification, it signifies to society that it has passed the screening by a
screening and registration organization. This organization has certified that the company has created an
environmental management system based on international standards, incorporated environmental considerations
in all aspects of its corporate activities, and on its own initiative continuously strives for improvement in
environmental matters. Mitsubishi Materials recognizes that the acquisition of ISO14001 certification is the
baseline (starting point) of business activities harmonizing with the environment. We encourage all our plants to
acquire this certification.

　As of the end of September 2000, 10 plants had acquired certification. These were Iwate plant, Yokoze plant,
Tsukuba plant, Fujioka plant, Kitamoto plant, Sakai plant, Okegawa plant, Sanda plant, Kashima plant, and
Ceramics plant. During FY 2000, however, we plan to have additional 17 plants certified. We expect the rest of
the plants to be certified by FY 2002.

　Among our subsidiaries and affiliated companies, Onahama Smelter of the Onahama Smelting & Refining
Co., Ltd. was the first non-ferrous metal refinery in Japan to receive certification. Other units that have
received certification include Mitsubishi Materials Silicon Co. (the certification was granted for the company's
collective multi-site method), all the plants of Mitsubishi Cable Industries, and Nippon Aerosil. Thus, we are
also actively engaged as a group in obtaining ISO 14001 certification.

　Ten of our employees have qualified as environmental management system examiners. Also, 523 employees
have participated in in-house training to qualify as in-house environmental auditors (as of September, 2000).
Acquiring certification has required an outlay of \27 million, (if only those expenses such as the money paid to
the screening organization is counted and the personnel costs involved in acquiring the certification are not
counted).

　One of the results of acquiring ISO 14001 certification (the environmental management system standards) is
that considerations for the environmental impact are now incorporated in all production processes at the plants,
and various means are devised to achieve harmony with the environment. We can expect a qualitative
improvement in environmental management as we shift from the conventional method of managing the density
of emissions at the end of the process to a policy of zero emissions throughout the manufacturing process.

　Here are some specific examples of the effect of our acquisition of ISO 14001 certification. (1) The
employees are more aware than ever of obeying the law. (2) The environmental burden (the amount of
emissions) has been reduced. (3) The government finds us more trustworthy. (4) There has been a sharp
reduction in the generated amount of disposed waste materials. (5) Inventory stock has been reduced by 20%.
(6) The required regulations have been provided and work has been made easier. (7) This has benefited our
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sales activities. (8) It has become easier to promote our recycling business.
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Green Productivity Management (GPM)

　Productive Business Management in Harmony with the Environment

■Overview

■Activities

　　 ■Receiving ISO14001 Certification (Environmental management system standards)

　　 ■Reducing The Final Disposed Volume of Industrial Waste

　　 ■Enhancing Energy-saving Activities

　Activities

　Reducing The Final Disposed Volume of Industrial Waste

　Data from the Ministry of Health and Welfare shows that in one year, 68 million tons of industrial waste was
disposed of through landfill in Japan (figures for FY 1996). There is little capacity remaining in the final
disposal sites, so priority will be given to limiting the generation of waste materials, reusing devices, parts, and
products, and reusing the waste material. Japanese environmental measures urgently require that minimal
reliance be made on landfill, by reducing the final disposed volume of waste.

　We at Mitsubishi Materials have reevaluated our treatment and disposal methods for industrial waste in
response to changes in the attitudes of society regarding industrial waste. We have set FY 2001 as the target for
reducing 30% of our final disposal volume of waste compared to that of FY 1997, or 5,500 tons in volume
terms.

　All our plants are working to reduce and reuse the amount of waste material generated to ensure that we
achieve that goal. In particular, we are focusing on the effective utilization of the waste material recycling
function at our non-ferrous metal refineries and cement plants. We have approached our targets by converting
to the greatest extent possible to the internal use of the industrial wastes we formerly sent to other companies
for final disposal. At the same time, we are reducing the outflow of waste material treatment costs.

　One benefit of these activities is that we have decided to reuse the sludge from the Yonezawa Plant
(Yonezawa-shi, Yamagata Prefecture) of our Mitsubishi Material Silicon, a subsidiary company, as raw
material for cement in our Iwate Plant (Higashiyama-cho, Iwate Prefecture).

　Chart 2 shows that we divided the treatment and disposal of the 64,200 tons of industrial waste material we
generated in our entire company in FY 1999 between outsourced companies and in-house treatment and
disposal. In addition, the funds we paid to companies in FY 1999 for outsourcing the treatment of this waste
material included \419 million for final disposal cost (an average of \32,000/ton) and \134 million for
outsourcing for recycling as resources (an average of \8,000/ton) for a total of \553 million (an average of
\19,000/ton). This was \8 million less than in FY 1998.

　Chart 1 shows the overall total of industrial waste generated since FY 1997 and the trends in the final
disposed amount over that period. The largest declines in the final disposed amount from FY 1997 to FY 1999
include the 1,500-ton reduction in sludge and the 400-ton reduction in oil waste.

　The total final volume of our industrial waste material in FY 1999 was 16,500 tons, a 10.3% reduction (or
1,900 tons) from the total in FY 1997. As shown in Fig. 4, there has been a steady decline in the ratio of final
disposed material to the total generated.

　Nevertheless, there has been a gradual increase in the total amount generated, and we must eliminate an
additional 3,600 tons to achieve our goal. This will require a redoubling of our efforts in the future. Fig. 5 shows
the trends for the amount of final disposed volume by type.
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Green Productivity Management (GPM)

　Productive Business Management in Harmony with the Environment

■Overview

■Activities

　　 ■Receiving ISO14001 Certification (Environmental management system standards)

　　 ■Reducing The Final Disposed Volume of Industrial Waste

　　 ■Enhancing Energy-saving Activities

　Activities

　Enhancing Energy-saving Activities

　Non-ferrous metal refining and
cement production are industries
that require large amounts of
resources and energy. Therefore,
we have assiduously worked to
devise energy-saving measures
for these sectors for some time.

　Our Mitsubishi Process, a
continuous-smelting process for
copper is both non-polluting and
energy-saving. (In November
2000, Mitsubishi Materials and
Chiyoda Corp. received the group
award for our contributions to
international cooperation through
engineering from the Engineering
Advancement Association of
Japan.)

　In cement production, we were
the first company to use kilns with
dry suspension pre-heaters, which
are very energy efficient. We also
have built power generation
facilities using exhaust heat at our
refineries and cement plants to
effectively utilize exhaust heat. We thereby generate our own power, working to reduce power consumption.

　At the 1997 Third Conference of Parties to the Framework Convention on Climate Change held in Kyoto,
Japan agreed to reduce greenhouse effect gases by 6% of its 1990 levels by 2012. To achieve this goal, industry
has set the target of 1% year-on-year reductions in the energy resource units. Each industry is studying the
measures for implementation. To meet these goals, Mitsubishi Materials has set a target of 1% year-on-year
reductions to improve its energy resource unit.
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　The company-wide energy-saving activities we launched in 1997 have steadily progressed and had achieved
the following significant results by FY 1999. These included (1) a reduction in energy volume (converted to
crude oil) by about 39,200 kiloliters and (2) roughly \430 million saved due to reduction in energy consumption
in one year.

　Mitsubishi Materials also has an energy management index, which is the weighted average compared to the
previous year of the energy resource unit for all plants. The energy resource unit (heat and electricity) in FY
1999 improved by 14.7% compared to FY 1995,

　Fig. 6 shows trends in the energy resource unit, and it can be seen that Mitsubishi Materials' resource unit has
improved.
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Environmental Management Performance

■Overview

■The Management of Air and Water Quality, etc., at Each of

 　Our Plants and Other Places of Operation

■Processing Effluents at Out-of-service Mines:

 　Reducing Costs with Our Own Water Treatment Technology

■The Transfer of Operations for Treating Effluent Water from Out-of-service

 　Mines to the Center for Eco-Mining

■Correcting Farmland Soil Pollution Caused by Heavy Metals from Out-of-service
Mines

　Overview

　The actual environmental work carried out by this company on a daily basis is done basically at the
individual plant level. Mitsubishi Materials conducts a wide-ranging business as a manufacturer of industrial
materials encompassing different industrial sectors and business formats. Other than for basic principles,
adopting a uniform management method would not conform with actual circumstances. Therefore, we have
created a management method and an organization for each plant that conforms to the industry sector and
conditions in the local community.

　Fig.-7 uses the organizations of Naoshima Smelter & Refinery (Naoshima-cho, Kagawa Prefecture), Kyushu
Plant (Kanda-cho, Fukuoka Prefecture, cement manufacturing), Iwaki Plant (Iwaki-shi, Fukushima Prefecture,
diamond tool manufacturing) as examples of the environmental management organization in each plant.

　The Environment Administration Dept. is the Head Office's environmental specialist group. The Department
formulates measures for the environmental problems facing the company as a whole, such as disposition of
mine pollution and restoration, serves as an advisor or consultant for legal or technical issues to support
environmental management activities at each plant, and acts as a liaison for maintaining contact by holding
conferences, or negotiations with the related government agencies and industry groups.

　Recently, it has conducted introductory training for efforts at each plant to acquire ISO 14001 certification,
worked in concert with local communities to devise measures for soil and groundwater pollution at the Central
Research Institute and other locations, and responded to and promoted the spread of the PRTR Law (to be
explained later) and a series of other new environmental legislation that has been formulated over the past year.

　In addition, they have started working on creating a unitary management system for environmental
information and begun work on writing a manual for ways to deal with risks to respond to the increasing
amount of risk factors in the environment lately. Finally, the Department periodically holds conferences for
those in charge of environmental affairs at mines and refineries and liaison conferences of those in charge of
environmental affairs at headquarters to share environmental management information and to develop a
consensus of opinion as well as deepen understanding among the people with responsibility for environmental
affairs.

file:///C¦/WINDOWS/ﾃﾞｽｸﾄｯﾌﾟ/ENVIRONMENTAL PDF/完成/kankyo2000_5_1.html (1/2) [2001/07/24 14:29:03]



file:///C¦/WINDOWS/ﾃﾞｽｸﾄｯﾌﾟ/ENVIRONMENTAL PDF/完成/kankyo2000_5_1.html (2/2) [2001/07/24 14:29:03]



Environmental Management Performance

■Overview

■The Management of Air and Water Quality, etc., at Each of

 　Our Plants and Other Places of Operation

■Processing Effluents at Out-of-service Mines:

 　Reducing Costs with Our Own Water Treatment Technology

■The Transfer of Operations for Treating Effluent Water from Out-of-service

 　Mines to the Center for Eco-Mining

■Correcting Farmland Soil Pollution Caused by Heavy Metals from Out-of-service
Mines

　The Management of Air and Water Quality, etc.,
at Each of Our Plants and Other Places of Operation

　Through their production activities, each of Mitsubishi Materials' plants emits substances that could pollute
the air and water and generates noise, vibration, and noxious odors that are factors causing harm to the
environment. To deal with these pollutants, we have installed treatment facilities specifically matching the
chemical characteristics of the toxic substances and their concentration. The gas and sewage (waste water)
emitted from the plants passes through these facilities, and the volume of emitted material and the concentration
of the toxic substances are treated so that they meet or remain within the standards of the applicable laws and
regulations. After that, they are emitted into the air or public water areas.

　We have also installed for noise and other factors that could cause pollution the appropriate pollution
prevention facilities in accordance with the related laws and pollution prevention agreements we have reached
with local governments.

　Examples of our air and water quality management at one out-of-service mine and three plants are shown in
Chart 3. The emissions from each facility conform to regulations. In conjunction with the coming
implementation of the PRTR Law (to be explained later), Mitsubishi Materials ensures that the concentration of
its emissions at the end of the manufacturing process conforms to regulations. Further, it has begun creating a
unitary management system for environmental information, to start with, including information regarding the
air and water quality. The objective of this effort is to reduce, throughout the entire process, to the greatest
extent possible the emission volume of substances that harm the environment - in short, zero emissions.
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Facilities for treating water effluent
from Shimokawa Mine

(Shimokawa-cho, Hokkaido)

Sewage water treatment facilities at
Tsukuba Plant

(Ishige-cho, Ibaraki Prefecture)

Sewage water treatment facilities at
Gifu Can Plant

(Minokamo-shi, Gifu Prefecture)

file:///C¦/WINDOWS/ﾃﾞｽｸﾄｯﾌﾟ/ENVIRONMENTAL PDF/完成/kankyo2000_5_2.html (3/3) [2001/07/24 14:29:09]



Environmental Management Performance

■Overview

■The Management of Air and Water Quality, etc., at Each of

 　Our Plants and Other Places of Operation

■Processing Effluents at Out-of-service Mines:

 　Reducing Costs with Our Own Water Treatment Technology

■The Transfer of Operations for Treating Effluent Water from Out-of-service

 　Mines to the Center for Eco-Mining

■Correcting Farmland Soil Pollution Caused by Heavy Metals from Out-of-service
Mines

　Processing Effluents at Out-of-service Mines:
Reducing Costs with Our Own Water Treatment
Technology

　Mitsubishi Materials was originally a mining company. When a mines for non-ferrous metals such as copper,
lead, and zinc have finished their mission and have reached the end of their life span, they discharge acidic
(pH3-4) effluents that contain these heavy metals.

　Legally, the final holder of the mining rights is obligated to treat the effluents to prevent water pollution in
rivers and elsewhere by these effluents. Mitsubishi Materials is treating the effluents at 12 out-of-service mines
throughout the country (Fig. 8, ○ and ▲). (Akenobe Mine is not a subject for water treatment.)

　The outlays required to treat mine effluents are a significant liability for us as a corporation because they are
not directly connected to production. We have benefited from the introduction of the water treatment
technology originally developed in-house to reduce the costs involved in treating the effluents. This technology
includes (the sludge return neutralization method) and other methods. This technology enabled the reduction of
our liability for FY 1999 to roughly \340 million, a decline for the year of about \150 million compared to the
years before the new technology was introduced.

　The rationalization benefits obtained from the conversion to the new technology for the treatment of effluents
from out-of-service mines from the former process are shown in Chart 4. Our unique water treatment
technology was developed and continues to be improved at the Central Research Institute based on the ore
dressing techniques cultivated in our mining business. We used this technology for the first time at the Teine
Mine and the Obira Mine.

　As Chart 4 shows, this typical energy-saving and resource conservation type technology sharply reduces the
amount of personnel, power, and chemicals used. The biggest advantage is the reduction in the amount of
deposit (or sludge) following neutralization of the acidic effluent to about one-tenth of previous levels. As can
be seen from Chart 5, this results in a major prolongation of the life span of the deposit disposal facilities
(sediment facilities). Japan is suffering from a lack of industrial waste treatment facilities, and studies have
begun of the technical potential for converting the sediment facilities, which are enlarging their capacity as a
result of the new technology, to disposal sites for similar industrial wastes to meet contemporary needs.

　This water treatment technology is a type which is in harmony with the environment and places only a small
burden on it. It is the focus of growing attention both in Japan and abroad, and inquiries about the technology
are on the rise. Refer to Chart 6 for the latest information on sales of this technology.
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Environmental Management Performance

■Overview

■The Management of Air and Water Quality, etc., at Each of

 　Our Plants and Other Places of Operation

■Processing Effluents at Out-of-service Mines:

 　Reducing Costs with Our Own Water Treatment Technology

■The Transfer of Operations for Treating Effluent Water from Out-of-service

 　Mines to the Center for Eco-Mining

■Correcting Farmland Soil Pollution Caused by Heavy Metals from Out-of-service
Mines

　The Transfer of Operations for Treating Effluent
Water from Out-of-service Mines to the Center for
Eco-Mining

　The Center for Eco-Mining is an incorporated foundation established in 1992 according to the Special
Measures Law for Anti-Pollution Measures for the Metal Mining Industry. Their purpose is to undertake the
work of treating effluent water from mines in the place of those holding the rights to the mine.

　The launch of this Center ensured that the work to treat effluent water will be conducted permanently and
safely. Also, the holder of the rights to the mine were exempted from any obligation if they fulfilled certain
conditions.

　The outlays required for the Center's work are covered by a fund into which contributions are made by rights
holders in the mining industry, as well as financial subsidies from the national and local governments for the
work to treat effluent water. Those mines using our unique water treatment technology have achieved a
reduction in treatment costs and a prolongation of the life span of sediment facilities. As a result, the actual
expenditure was 48% that of the amount projected before our own technology was introduced.

　As shown in Fig. 9, as of the end of September 2000 we already have transferred the treatment for three of
the seven mines that will eventually be transferred. We also have begun paying into the fund for the transfer of
two more mines.

　Correcting Farmland Soil Pollution Caused by
Heavy Metals from Out-of-service Mines

　When scientific knowledge was still inadequate and the technology for processing or eliminating the mine
pollution was undeveloped, effluent water from mines polluted by heavy metals flowed into streams and rivers
and was continuously absorbed into the soil of farmland in the river basin downstream. These heavy metals
accumulated there and were absorbed by paddy rice, causing pollution.

　Mitsubishi Materials developed a soil conditioner that had the capability to absorb the heavy metals in the
wetland rice as a measure against soil pollution. The effectiveness of this conditioner was confirmed by on-site
testing, etc. conducted by public agricultural research institutes affiliated with local governments. Vigorous
efforts were then made to eliminate the pollution of farmland by using this conditioner.

　The soil conditioner has been recognized as an effective fertilizer as well as being effective in absorbing
heavy metals. The product, widely hailed by the agriculture industry, is sold under the name of Keisan Ace
(Application as a registered trademark is pending.) It is made from the leftover (waste) material resulting from
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the manufacture of concrete, so it also contributes to environmental conservation through the effective reuse of
waste material.
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Environmental Restoration Efforts

■Improving the Environment around the Old Nuclear Fuel Research Center

 　Facilities at the Central Research Institute

■The Technology for Restoring the Environment and Restoration Costs

■Cleaning Up Polluted Soil and Groundwater

　Improving the Environment around the Old
Nuclear Fuel Research Center Facilities at the
Central Research Institute

　The national government issued in April, 1999, a declaration of safety regarding the radioactivity problems,
uncovered in March, 1999, at the old nuclear fuel research center facilities at the Central Research Institute
(Omiya-shi, Saitama Prefecure). Nevertheless, Mitsubishi Materials is making efforts to improve the
environment by continuing to dismantle and remove the equipment in these facilities and recover soil near the
site polluted by uranium and other materials.

　The soil was sealed in steel containers and placed in isolated storage in safe conditions. The contaminated
soil will be stored until it becomes possible to carry them out for disposal. If placed in 200-liter steel drums, the
soil stored, at present, would fill about 7,300 drums.

　As part of these operations, we periodically monitor environmental conditions to confirm that the
surrounding area has not been harmed by radioactivity. We are also providing information on our efforts at the
company website.

　The Technology for Restoring the Environment
and Restoration Costs

　Several comprehensive measures are required for dealing with soil and groundwater pollution. These include
the following.

An understanding of geological and hydraulic structures and groundwater flow mechanism through
boring

1.  

The collection of chemical data derived from a chemical analysis of soil and groundwater2.  
Suppositions about the conditions of underground contamination based on analyses using 3D software3.  
Efforts to restore polluted areas in accordance with conditions, including preventing the spread of
pollution, cleaning up polluted areas, and elimination of pollution

4.  

Disposal of polluted soil and disposing of the sediment remaining after water treatment5.  

　The technology that this series of operations require is related in every case to that for searching for minerals,
geological surveys, waste water treatment, and sediment disposal - works that are the basis of the mining
industry. Our corporate group has its roots in the mining industry, and we have the personnel, technology, and
infrastructure, as well as the technical expertise and experience, enabling us to perform all the work from
environmental surveys of soil and groundwater contamination to the final disposal of contaminated soil. Also of
service is the knowledge and experience developed by formulating measures to combat heavy metal pollution of
agricultural land. We use the combined capabilities of all our group companies in our environmental surveys of
soil and groundwater pollution, and in our efforts to restore contaminated lands.

　Interest is growing outside the company, among people concerned, in our integrated system of operation. We
already have received several orders for work to clean up polluted soil and groundwater.

　As of the end of September 2000, the funds required for the environmental surveys and the sequence of
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counter measures at the Central Research Institute and Okegawa and Kitamoto Plants totaled \560 million.
Expenses in the future for surveys, analyses, countermeasure construction work, and the installation of pumps
and aeration devices and their running costs are not included in this figure.
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Environmental Restoration Efforts

■Improving the Environment around the Old Nuclear Fuel Research Center

　 Facilities at the Central Research Institute

■The Technology for Restoring the Environment and Restoration Costs

■Cleaning Up Polluted Soil and Groundwater

　Cleaning Up Polluted Soil and Groundwater

　Mitsubishi Materials is promoting the acquisition of ISO 14001 certification for all its plants. One aspect of
this effort is conducting the proper environmental surveys of the soil and groundwater. If we find they are being
polluted, we will assume the responsibility for cleaning up this pollution ourselves.

　This is due to the public attention in Japan being focused on such issues as soil and groundwater pollution to
improve environmental conservation and public health conditions. Spurring this interest was the January 1999
announcement by the Environment Agency of guidelines regarding surveys and measures regarding soil and
groundwater contamination, and the groundwater contamination of recent years caused by volatile organic
compounds from the electric and electronic industry. Additionally, we intend to eliminate latent risk factors, as
there is a growing emphasis on such factors as real estate value appraisal.

　We conducted one such environmental survey starting in January 2000 of the soil and groundwater at the
Central Research Institute in accordance with the Environment Agency guidelines. During the survey, we found
the presence of such elements as cadmium and selenium, exceeding environmental standards, on part of the
grounds. We notified local governments and the area residents as well as issuing press releases (Aug. 2000) and
provided additional information through our home page.

　The city of Omiya then conducted a survey of well water in the area near the Central Research Institute. This
showed that one area adjoining the site outside the Institute had a selenium concentration of 0.014 mg/l,
exceeding the environmental standard of 0.01 mg/l. After receiving word of the results, we moved quickly to
alleviate the concerns of local residents by holding a briefing for the community in September 2000. We also
assumed the responsibility for identifying the polluted areas on the grounds under the direction of the municipal
government, determined the area of pollution outside the grounds, and voluntarily implemented measures to
clean up the groundwater, including installing water barriers and pipes for pumping. In November 2000, we
conducted under the supervision of the city a boring survey at four sites in the area near the well where
selenium was detected. We were able to confirm that no other substance was present in the area in excess of
environmental standards.

A boring survey conducted at the site of the Central Research Institute
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　Mitsubishi Materials also conducted independent surveys under the direction of the prefectural government
of the soil and groundwater at Okegawa Plant and Kitamoto Plant also in Saitama Prefecture from September
1999 to June 2000. These revealed contamination of the soil and groundwater at both sites caused by
trichloroethylene and tetrachloroethylene. The environmental standard for trichloroethylene is 0.03 mg/l, but
levels of 240 mg/l were discovered. Also, the environmental standard for tetrachloroethylene is 0.01 mg/l, but
levels of 4.3 mg/l were discovered.

　A later survey by the prefectural government found pollutants in excess of environmental levels in wells at
seven locations outside the grounds. The highest level of tetrachloroethylene was 0.11 mg/l, and the highest
level of trichloroethylene was 0.056 mg/l. These volatile organic compounds were used at both Plants for
cleaning and removing oil from metals, but their use already had been discontinued. The organic solvents had
permeated the soil when they were in use, however, and are thought to have contaminated the groundwater.

　We promptly launched efforts to confirm the source of this pollution. We also began purification efforts by
installing 24 wells for purification purposes and aeration devices at Okegawa Plant to prevent the pollution
spreading to adjoining areas. Further, we installed about 50 purification wells at Kitamoto Plant and began
working to purify the site in December 2000. Regarding contamination found outside these areas, we will also
make the utmost effort to clean it up under the direction of the prefectural government.

　We have notified, in this case also, the local governments concerned as well as the local residents, issued a
press release and held a briefing for the residents in August 2000, and provided further information on our
website.

An aeration device at Okegawa Plant
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Measures to Deal with Global Warming

　Specific targets were set for the reduction of global warming at the Third Conference of Parties to the
Framework Convention on Climate Change in Kyoto in 1997 (COP3). As a result, Japan is obligated to cut
emissions to a level 6% below those of 1990 during the five-year period beginning in 2008. In October 1998,
the Japanese government established laws to promote measures to prevent global warming.

　Despite this, emissions of greenhouse effect gases have been growing in Japan. There was an increase in CO2
emissions from 1.125 billion tons to 1.188 billion tons - 5.6% increase - from 1990 to 1998. Therefore, every
sector of society must strive for reduction to achieve these goals.

　Industry's targets for reduction and countermeasures were incorporated in a Voluntary Action Plan for the
Environment released in June 1997 by Keidanren, and for individual industries in a follow-up version. Japan
Mining Industry Association compiled a uniform set of targets for the non-ferrous metal refining industry. The
targets call for a 12% reduction in the energy consumption rate from 1990 levels by 2010.

　The fuel consumption rate and the power consumption rate in Japan's cement industry is superior to that of
any industrialized country. Nevertheless, efforts are underway to further strengthen the measures against global
warming by expanding the use of waste material as a fuel substitute and using remaining heat more efficiently.
The objective is to reduce the energy consumption rate by about 3% below 1990 levels.

　Therefore, Mitsubishi Materials is devising every practical measure conceivable to achieve these industry
targets by promoting energy conservation, introducing clean energy, and utilizing absorption resources.

　In the area of energy conservation, we are working to improve the power output efficiency of waste heat
boiler power generators, and are studying a conversion to cogeneration. We also are in the process of gathering
data on credits for reducing CO2 from incineration resulting from the use of waste materials as substitute fuel.

　For clean energy development, we are conducting surveys to expand the range of geothermal power
generation. At the Central Research Institute, we are working on the development of a solid-oxide battery with
the goal of cogeneration using a fuel cell. Though it is still at the laboratory stage, we have confirmed a total
heat efficiency of 80%. We also have begun working on generating power from wind. Out of the land we own
throughout Japan, we have initiated a study of wind conditions of the lands in Hokkaido and in Tohoku region
that are considered to have favorable wind characteristics.

　For absorption resources, we own about 15,000 hectares of forested mountain land (roughly 10,000 times the
area of the Tokyo Dome playing surface). Our calculations show that its capacity to absorb CO2 is as high as
220,000 tons. This volume is roughly 6% of the CO2 exhaust generated by our latest fuel use. We intend to
continue protecting and nurturing this forested mountain land.

　At COP6 held in 2000, Japan's proposal for measures to reduce emission levels relied heavily on the ability
of forests to absorb CO2. The lack of certainty regarding the absorption capability of forests became an issue
and the proposal was not accepted. This necessitates the formulation of new reduction guidelines. Yet, forests
remain an important factor in reducing CO2 levels, and it is an important task for us to establish quantitative
evaluation methods in the future.

　One method being considered is remote sensing using satellites. This already has been used for wide-area
surveys to detect mining resources. We are working to develop an accurate system for measuring the absorption
capabilities of forests based on our technological expertise and experience in remote sensing methods. We hope
this will be particularly useful as a measure for reducing CO2 in Japan, which has a particularly high reliance on
forests, as well as in the countries of Southeast Asia.

　The Kyoto mechanisms are one recognized means to gain credit through transactions involving CO2 emission
trade. We, however, give preference to the measures previously outlined as our basic guidelines for global
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warming measures. We do not intend to rely on the facile transactions regarding emission volume.

　Fig. 10 shows our CO2 emission volume from fuel use. This does not include the CO2 emission volume
generated by industrial processes other than those related to fuel. Based on this, our emission volume accounts
for 0.3% of all Japanese emissions.
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The Management of Chemical Substances

　The PRTR(Pollutant Release and Transfer Register) Law
came into effect in March 30, 2000. This legislation the law
regarding acquiring an understanding of the volume of
emissions into the environment of specified chemical
substances and promoting the improvement of the
management of these substances requires now for businesses
to calculate and report every year their volume of emissions
into the environment of specified chemical substances
starting in 2002. The intent of this law is to spur businesses
to voluntarily take steps to reduce these emissions by
knowing the amount of these substances they emit.

　As a company producing and emitting First and Second
Class chemical substances under the PRTR Law, Mitsubishi
Materials is complying with the intent of the law by cutting
to the greatest extent possible the amount of highly-toxic
substances it uses. When we do use these substances, we
conduct the appropriate management to reduce emissions
caused by leakage or excessive use. In order to conduct such
management, we voluntarily began in FY 1999 to conduct
surveys of the emission volume of chemical substances at
our plants.

　These surveys are conducted in compliance with the
PRTR Pilot Project Manual compiled by the Environment
Agency, published in 1997, and implemented in 1999 before
the law was enacted. Chart 8 shows the results of our
independent surveys conducted in FY 1998 and compiled in
FY 1999. It provides the transfer volume of treated waste
material and the volume of emissions into the air, water, and
soil for the 28 substances on which we reported out of the
199 total substances covered by the law.

　The selection of the substances to be surveyed was done
in accordance with the manual. Thus, we eliminated from
the survey those substances containing less than 1% by
volume of designated substances, substances regulated by
law, and toxic substances of the A and B ranks whose
volume of use was less than 0.1 ton per year. We also did
not include toxic substances of the C and D ranks whose
volume of use was less than 10 tons per year.

　Further, we try to recycle waste material to lower the
transfer volume. Chromium compounds (other than
hexavalents) are recycled as the raw material for fireproof
brick, and aluminum compounds (water-soluble) are
recycled to be reused as the raw material for cement.

　The FY 1999 survey results enabled us to determine our
tendencies for chemical compound emissions. We
voluntarily began conducting surveys in accordance with the
laws from FY 2000. Future results will enable us to obtain
accurate data about the release volume and transfer volume
into the environment. We are working to reduce the volume
of use and improve the treatment process at all plants to
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further reduce the release volume and the transfer volume.

　Volatile organic compounds are very toxic to the human
body and have become a problem in recent years as
substances causing contamination of soil and groundwater.
Trends in Mitsubishi Materials' volume of use of these
compounds are shown in Fig. 11. In FY 1999, we slashed
our use of 1,1,1-trichloroethane to 1/10th that of the volume
of use in FY 1996. We also abandoned the use of
trichloroethylene and 1,1-dichloroethylene.

　As for their substitute dichloromethane, the combined
volume of emission and transfer was 157 tons (Refer to
Chart 8). Today, we are continuing to change to substitutes
for these compounds and working to reduce the volume of
use.
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Strengthening Nuclear Power Safety Systems

　Among Mitsubishi Materials' businesses are those involving the nuclear fuel cycle and related research and
development. Our subsidiary Mitsubishi Nuclear Fuel Co., Ltd. manufactures fuel for PWR-type nuclear power
plants. We have always given the utmost consideration to the safety of nuclear power, but with the criticality incident
at Tokai-mura, Ibaraki Prefecture, in September 1999, we took the initiative and reexamined the system for ensuring
safety in our group's nuclear power business, both in terms of the infrastructure and the systems. We formulated the
following measures to ensure the complete understanding of our safety culture--the awareness of putting safety first
and foremost.

　(1) In December 1999 we established the Committee for Nuclear Safety Measures headed by the president with
Environment Administration Dept. as the office. This committee is a decision-making organization for guidelines
and policies regarding nuclear power safety for the whole company.

　(2) As a new position in Environment Administration Dept., we established the office of the nuclear power safety
inspector and his deputy. The inspector conducts periodic inspections of safety management status at related plants
and subsidiaries, including plants that handle radioactive isotopes and equipment generating x-rays. Safety
inspections had been conducted at the following six sites as of September 2000.

Energy & Ecosystem Laboratories (Naka-cho, Ibaraki Prefecture)●   

Okegawa Plant (Okegawa-shi, Saitama Prefecture)●   

Nuclear Fuel Cycle Technology Center, Rokkasho Construction Office (Rokkasho-mura, Aomori Prefecture)●   

Ote Technological Engineer Co., Ltd. , Rokkasho Office (Rokkasho-mura, Aomori Prefecture)●   

Mitsubishi Nuclear Fuel Co., Ltd. (Tokai-mura, Ibaraki Prefecture)●   

Central Research Institute (Omiya-shi, Saitama Prefecture)●   

　(3) We participated in the Nuclear Safety Network (NS Net), a network for safety information exchange covering
the entire nuclear power industry. We also called on nuclear fuel companies in Japan and abroad to form the
International Network for Safety Assurance of Fuel Cycle Industries (INSAF), a worldwide safety information
network system. The general meeting establishing this network was held on April 27, 2000. All the activities required
for this network have begun, including the launch of a website.

　(4) We have decided to periodically hold meetings of the persons in charge of nuclear power safety at our related
plants and affiliated companies to dispel inertia and keep everyone at the proper state of alertness by constantly
sharing new information and opinions regarding nuclear power safety. At these regularly-scheduled meetings,
inspectors to deliver reports and provide guidance, specialists in nuclear power safety from outside the company are
to be invited to give lectures, and tours are to be conducted of facilities.

　The first meeting was held on June 16, 2000, at Tokai Plant of Mitsubishi Nuclear Fuel Co., Ltd.

　We established a department to devise safety measures for nuclear power in particular because we are aware that
the damage from any accident involving nuclear power, in case it should happen, could harm shareholders,
employees, the community, and the nuclear power industry, and could well threaten the existence of the company.
Therefore, we have come to a decision that it is of crucial importance that we strive constantly to provide safety
management under the direct supervision of the company president and in the event of any emergency, to mobilize
our crisis management system.

　Considering Japan's energy situation as measures are implemented for global warming, nuclear power generation
is indispensable. Thus, it is even more important to guarantee the reliability of nuclear power use. We will continue
to strengthen our safety system as a member of the nuclear power industry.
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General meeting establishing INSAF Meeting of those in chenge of nuclear
power safety
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Employee Education

　The essential factor for the effective expression of our environmental conservation activities throughout the company
is that our employees always consider the environment in their individual work assignments and work on their own
initiative for environmental conservation.

　This requires that we conduct comprehensive environmental education of our employees to ensure that they are well
versed in our environmental management activities conforming to laws, regulations, and work procedures.

　In addition, we have established and promote a system for encouraging the acquisition of related qualifications as part
of the process of self-education. Our employees' results in acquiring qualifications in the primary environmental sectors
are shown in the chart on the right.

　In 1999, we started sending students abroad to study environmental issues. One student is currently majoring in
environmental studies at Adelaide University Graduate Centre in the department of Geographical and Environmental
Studies of the Faculty of Humanities and Social Sciences.

　Our employee currently studying at Adelaide University in Australia (left rear)

　［Message from Our Student Abroad］

　Our graduate school studies start from the theories of
environmental ethics, environmental policy, and environmental
science with a focus on sustainable development. We study such
practical issues as the formulation of strategies to benefit the
economy of a community while conserving the environment at the
same time. We examine how to efficiently promote an
environmental assessment in relation to the community, and how to
restore the ecological system that has already been damaged.

　Students from all over the world attend our lectures, including
those from Asia, Africa, and the U.S. Our students are also varied in a wide range of ages, and include those just
graduated from university, people working in corporations, NGOs, and government agencies, and housewives. We
enthusiastically discuss many issues to resolve real problems.

　The people in Australia hold Japan's superior level of technological and economic capabilities in high regard. It also
seems, however, that Japan's passive attitude toward environmental conservation is irritating for people interested in
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environmental affairs. Through my experience here, I will always be able to look at conditions objectively in our
environmental management activities. I will be very happy to be involved in our development as a corporation focused
on actively and independently contributing to environmental issues.
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Volunteer Activities for Recycling and Environmental Beautification

　The employees of Shizuoka plant and Fujioyama
Plant at Oyama-cho, Shizuoka Prefecture, participate
with the residents in cleaning up Mt. Fuji as a way to
retrieve aluminum cans and to beautify the
community. In addition, they participate every year in
the "TaKaRa Clean CAN Walking" event which takes
place at Shonan on the Pacific coast, and is sponsored
by Takara Shuzo Co., Ltd.

　In June 2000, the Governor of Ibaraki Prefecture
gave an award to Energy & Ecosystem Laboratories in
Naka-cho, Ibaraki Prefecture for its important
contribution to the "Globally-Friendly Company"
program in FY 2000 for preserving and creating good
environment by promoting tree-planting and
protecting the nesting area of wild birds.

　In addition, Kyushu Plant in Kanda-cho, Fukuoka
Prefecture, cleans up the area around the plant twice a
month and actively participates in collecting discarded
items in the community and other cleanup activities.
The company will continue to strengthen its ties to the
community in the future through its involvement in
activities contributing to society.

TaKaRa Clean CAN Walking

The trees planted at Energy & Ecosystem Laboratories Cleaning up the area around Kyushu Plant
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Contributions to Promoting Resource Recycling in Local Communities

■Overview

■Using Sewage Sludge As A Material for Cement in Kitakyushu-shi, Fukuoka Prefecture

■Converting Household Waste into Fuel (RDF Technology) and

　 Incineration Process at A Cement Plant in Kanda-cho, Fukuoka Prefecture

■The Recycling of Used Home Appliances As The Core Enterprise of

　 Eco-town in Uguisuzawa-cho, Miyagi Prefecture

■Anti-dioxin Measures in The Working Environment during Remodeling Works

　 at Household Waste Incineration Plants

■Cooperation with Industrial Waste Processing at Teshima

　Overview

　It is indispensable to create and maintain a relationship of trust with the local community where our plants
and other places of operations are located to ensure the stable continuance of our business and sustainable
development. In the past, we developed good relations with the community by responding to their expectations
that we would invigorate their economy by increasing employment opportunities and paying taxes.

　In recent years, however, there has been a change in the environmental awareness of the local citizens. It is
no longer sufficient merely to return economic benefits to the community. Now, to create a relationship of trust
with the local community, we must behave as a member of the community - in other words, be a good
corporate citizen - and not create additional environmental burdens in the area. In addition, we must participate
in volunteer activities and conduct business to reduce the environmental burden on the community.

　Therefore, we will publicize our forward-looking approach to our environment by providing support and
cooperation to local environmental conservation activities, disclosing information in an interactive way through
our homepage and dialogues with local citizens, implementing environmental measures with transparency, and
promoting local businesses through environmental activities.

　Using Sewage Sludge As A Material for Cement
in Kitakyushu-shi, Fukuoka Prefecture

　One of Mitsubishi Materials' unique technologies for treatment of waste material using cement incinerators
involves the use of sludge created by processing the waste from public sewages (referred to as sewage sludge). This
creates the raw materials for cement. As the first case of a full-scale application of this technology, we will report
on the treatment operations in Kitakyushu-shi.

　Ordinary sewage sludge is composed of roughly 80% water and the rest solids. About 60% of the solids are
comprised of organic flammable material with the capacity to generate about 3,500Kcal/Kg of heat. Our cement
plant in the Kurosaki district of Kitakyushu-shi has processed 100 tons of sludge daily since May 1997 from the
neighboring municipal sewage treatment plant.

　The sludge is hauled to the plant by truck and conveyed to the cement incinerator with our handling system
which was developed in-house. The water and flammable content of the sludge instantaneously evaporates and
burns in the high temperature of the incinerator. The ash, which is the fuel residue of the combustible portion, has a
similar composition to the clay that is one of the raw materials of cement. Therefore, it can be used as a substitute
ingredient, and so absolutely no secondary waste is generated from the treatment of the sludge.

　The chlorine and phosphorus in the sludge are detrimental to the manufacturing process and to quality, however,
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so the problems that arose in the development of the technology were eliminating these negatives from the process
and dealing with the unpleasant odors during shipping and handling. Both of these problems were solved, and
treatment has continued without interruption since the plant began accepting the sludge.

　The sewage sludge treatment methods include incineration, landfill, and disposal at sea (sea reclamation). We are
proud, however, that our method is superior in terms of economy and alleviating the environmental burden.

　Kitakyushu-shi proclaims itself the Environmental Technology City. It is a municipality that is actively working
to conserve the environment by creating a so-called "Environmental Complex". Mitsubishi Materials also is
contributing by lessening the environmental burden in the city by converting sewage sludge into a raw material for
cement.

(Inquiries: Raw Materials & Fuel Dept. of Cement Company)

Facilities at Kyushu Plant for receiving
sewage sludge
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Contributions to Promoting Resource Recycling in Local Communities

■Overview

■Using Sewage Sludge As A Material for Cement in Kitakyushu-shi, Fukuoka Prefecture

■Converting Household Waste into Fuel (RDF Technology) and

　 Incineration Process at A Cement Plant in Kanda-cho, Fukuoka Prefecture

■The Recycling of Used Home Appliances As The Core Enterprise of

　 Eco-town in Uguisuzawa-cho, Miyagi Prefecture

■Anti-dioxin Measures in The Working Environment during Remodeling Works

　 at Household Waste Incineration Plants

■Cooperation with Industrial Waste Processing at Teshima

　Converting Household Waste into Fuel (RDF Technology) and
Incineration Process at A Cement Plant in Kanda-cho, Fukuoka
Prefecture

　RDF, a method of converting municipal refuse into solid fuel, was developed and put to practical use as a
waste processing method suitable for a resource-recycling society. It is capable of both treating waste material
safely and converting it into resources at the same time. As of September 2000, a total of 40 RDF
manufacturing plants are operating nationwide, and an additional eight are under construction.

　Mitsubishi Materials established Kanda Eco-Plant, an RDF manufacturing company, in Kanda-cho,
Fukuoka Prefecture, in January 1997. The company was established as a public-private joint venture enterprise
with both Mitsubishi Materials and the local municipal government providing the capital. We have built a
comprehensive system to use waste material efficiently. The system includes our Kyushu Plant, which
manufactures cement and uses RDF as a supplementary fuel for coal.

　Kanda Eco-Plant began accepting in October 1998 all the general waste material generated in the
municipality, including kitchen garbage, and began converting it to RDF. We were responsible for designing
and building the plant.

　This plant has been widely hailed as a complete system for converting municipal refuse into recycled
resources. NEDO provided the plant with a subsidy as an energy community enterprise. The salient feature of
this plant is the almost total absence of the distinctive odor of refuse.

　Operations have been proceeding smoothly, and from its opening until September 2000 it has processed
about 23,000 tons of refuse and produced about 13,000 tons of RDF.

　This manufacture of RDF has drastically improved the environment of the municipality. First, incinerators
are no longer necessary. The small incinerators used by areas with small populations create problems from
generating dioxins, but this problem has been eliminated. Also, because no incinerated ash is created, the
municipality no longer has to worry about landfill for the ash. The municipality only has a small capacity left
for landfill, but its life span has been extended. Another benefit is that carbon dioxide gas is no longer emitted
due to the elimination of the subsidiary fuel used for burning the refuse.

　Our Kyushu Plant uses RDF, which has cut the volume of coal consumption. This contributes to the
reduction of greenhouse gases and saves coal, which is a depletable resource.

　Mitsubishi Materials has been utilizing the experience and performance in engineering and operations
acquired at Kanda Eco-Plant to accept orders for building RDF plants in other areas and districts. We have
recently accepted orders for designing and building RDF plants for health facility unions in three municipalities
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besides the one in Inatsuki-machi in Fukuoka Prefecture.

(Inquiries: Global Ecoindustry Center of Energy & Ecosystem Business Company)

●Profile of Kanda Eco Plant Co., Ltd.

Location: 1-3, Torigoe-machi, Kanda-cho, Miyako-gun, Fukuoka Prefecture
Capitalization: \98 million
Stockholders: Kanda-cho, Electric Power Development Co., Ltd., The Bank of

Fukuoka, Ltd., Mitsubishi Materials Corp.
President: Mayor of Kanda-cho
Telephone: 093-434-4051
Fax: 093-434-4052
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Contributions to Promoting Resource Recycling in Local Communities

■Overview

■Using Sewage Sludge As A Material for Cement in Kitakyushu-shi, Fukuoka Prefecture

■Converting Household Waste into Fuel (RDF Technology) and

　 Incineration Process at A Cement Plant in Kanda-cho, Fukuoka Prefecture

■The Recycling of Used Home Appliances As The Core Enterprise of

　 Eco-town in Uguisuzawa-cho, Miyagi Prefecture

■Anti-dioxin Measures in The Working Environment during Remodeling Works

　 at Household Waste Incineration Plants

■Cooperation with Industrial Waste Processing at Teshima

　The Recycling of Used Home Appliances As The Core Enterprise
of Eco-town in Uguisuzawa-cho, Miyagi Prefecture

　The Miyagi Prefecture - Uguisuzawa-cho
Eco-Town Plan combined several needs. First, it was
a measure by the municipality to stem its depopulation
and after the Hosokura Mine we operated closed in
1987 take steps against its aging population, as well as
a way to generate employment that would lead to
permanent residence. For Mitsubishi Materials, it was
an effort to create a resource recycling business in
symbiosis with a community by utilizing its mining
and refining technology and facilities. The plan was
formulated after receiving the support of Miyagi
Prefecture. The approval of the national government
was received in November, 1999, giving this plan for a
recycling enterprise both comprehensive and
multifaceted support.

　Their core facility is the home appliances recycling
plant open to the public. Mitsubishi Materials
established East Japan Recycling Systems Corp. in
July 1999. In conjunction with the enforcement of the
law in April, 2001 for the reuse of specified consumer
devices, also known as the Home Appliances
Recycling Law, we began building a plant in July,
1999 for launching the business of recycling four types
of consumer electronics - TVs, refrigerators, air
conditioners, and washing machines.

　We had applied to the municipality for permission
to build a recycling plant for used home appliances in
February, 1997. Some residents voiced concerns that
the construction of a plant for recycling waste material
might harm the environment. Therefore, we held
briefings and seminars for the residents with the
cooperation of Japan Environment Corporation to
eradicate their concerns. We also sent specialist

　Eco-Town Seminar
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technicians as lecturers to study meetings held by the
residents. We proposed a partnership-type
demonstration program founded on the disclosure of
information based on a partnership between the
residents, the municipality, and the company. Finally,
we obtained the agreement of the municipality and the
residents for the plant construction in February 1998.

　We made efforts continuously to formulate the
residents' agreement. In October, 1999, we conducted
a demonstration by actually recycling used television
sets. We proved that it had no negative impact on the
environment.

　We formulated a business plan for Miyagi
Prefecture - Uguisuzawa-cho Eco-Town Plan in three
stages with the objective of zero emissions in order to
realize its basic concept of building a community that
is in harmony with the environment, starting from a
small town, then spreading. The recycling plant for
home appliances etc. of the first stage, whose main
theme was "forming a model of a community with
environmental harmonization having as its core a
home appliances recycling plant", was opened to the
public for free participation to fulfill the function of
environmental education. There are high hopes for this
plant, which has such functions as well as close ties to
the community.

(Inquiries: Global Ecoindustry Center of Energy &
Ecosystem Business Company)

　TV Recycling Demonstration Plant

●Profile of East Japan Recycling Systems Corp.

Capitalization: \280 million
Stockholders: Sanyo Electric Co., Ltd.,

Sharp Corp.,
Sony Corp.,
Hitachi, Ltd.,
Fujitsu General Ltd.,
Mitsubishi Electric Corp.,
Mitsubishi Materials Corp.

Head Office: 1-3-25, Koishikawa, Bunkyo-ku,
Tokyo

Plant location: 82-2, Aza Nango Minamisawa,
Uguisuzawa-cho, Miyagi Prefecture

Telephone: 0228-57-1015
Fax: 0228-57-1016
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■Using Sewage Sludge As A Material for Cement in Kitakyushu-shi, Fukuoka Prefecture

■Converting Household Waste into Fuel (RDF Technology) and

　 Incineration Process at A Cement Plant in Kanda-cho, Fukuoka Prefecture

■The Recycling of Used Home Appliances As The Core Enterprise of

　 Eco-town in Uguisuzawa-cho, Miyagi Prefecture

■Anti-dioxin Measures in The Working Environment during Remodeling Works

　 at Household Waste Incineration Plants

■Cooperation with Industrial Waste Processing at Teshima

　Anti-dioxin Measures in The Working Environment during
Remodeling Works at Household Waste Incineration Plants

　The dioxins emitted from incinerators have become a major public issue. Work is being assiduously
conducted to renovate incinerators to cope with the problem with dioxin emissions so as to comply with the
more stringent standards on dioxins concentration that will go into effect in December, 2002.

　Against such background, workers employed to dismantle a household waste, incinerator in Nose-cho,
Osaka Metropolitan District, were found in the summer of 2000 to have a high concentration of dioxins in their
blood, and the Ministry of Labor issued a notification seeking measures for dioxins in the work environment
when dismantling and remodeling incinerators.

　Mitsubishi Materials accepted an order to renovate and incorporate anti-dioxin measures in the Clean Center
Tonami, a household waste incinerator plant in Tonami-shi, Toyama Prefecture. Work on the project will begin
in 2001. When we conduct this work, we will adopt the method to clean the work environment as was suggested
in the Ministry of Labor notification. These include, dioxin removal using filters and activated charcoal. In
addition, the DeDIOX process for chemically breaking down dioxin will be adopted.

　This process, by using both a catalyst and hydrogen peroxide at the low temperature of 80℃, breaks down
more than 99% of the dioxins in the exhaust gas. Previous dioxin measures used bug filters and activated
charcoal to absorb and remove the dioxin. Thus, the dioxin itself was not broken down, and disposing of the
used absorbents was a problem.

　In contrast, the DeDIOX process breaks down the dioxins. Therefore, it does not require the disposal of used
absorbents and reduces the burden on the environment. Also, previous methods breaking down the dioxin using
catalysts required temperatures as high as 200℃ to 300℃. The DeDIOX process, however, is able to break
down the dioxin in low temperatures of 80℃, enabling low cost operations.

　By adopting this process, we can remodel incinerator plants and minimize the impact on the surrounding
environment.

(Inquiries: Global Ecoindustry Center of Energy & Ecosystem Business Company)

　Cooperation with Industrial Waste Processing at Teshima
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　A confrontation arose over the treatment of environmental pollution caused by the illegal disposal of
industrial wastes (dumping of wastes that are not permitted) that occurred on Teshima in Kagawa Prefecture.
The standoff regarding environmental restoration remained tense between Kagawa Prefecture, which authorized
the waste disposal site, and the island's residents. In August 1999, however, the prefecture proposed the
building of treatment facilities on the site of our Naoshima Smelter & Refinery (Naoshima-cho, Kagawa
Prefecture) and transporting the wastes from Teshima for treatment. They offered the so-called Naoshima
process plan to the municipality.

　The municipality expected that this proposal by the prefecture would not be a mere waste treatment site, but
an opportunity to make Naoshima the center of the environmental industry, thereby encouraging local
development and invigorating the economy. In March, 2000, they accepted the prefecture's proposal.

　Naoshima was a major business center where we had been producing copper since 1918. Our long years of
stable business operations and performance had created good relations between ourselves and the residents and
local government. The infrastructure, manpower, and technical expertise required for waste treatment already
were in place.

　Mitsubishi Materials contributes to building a resource-recycling society. We have a corporate policy of
making contributions to the local community in environmental affairs. Based on the fact that it was for such
reasons that Naoshima was singled out as the choice, we believed that it was our mission to cooperate as much
as possible with the prefectural and municipal governments in accordance with the municipality's acceptance
guidelines.

　We will study and respond to the ideas and requests of the prefecture and municipality in the future for the
processing of the wastes that will be coming from Teshima and our involvement in the fostering of an
environmental industry.

　Meanwhile, a treasury subsidy has been approved (October, 2000) for a survey to create an eco-town plan
for Naoshima. We will identify, in this survey, the role of our refinery and technical expertise, and contribute to
the development of the environmental industry in Naoshima-cho

(Inquiries: Metallurgy Dept. of Metals Company)

Naoshima Smelter & Refinery (Naoshima-cho, Kagawa Prefecture)
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The Results of Our International Cooperation for Environmental Conservation

　The building of a resource-recycling society in Japan, as well as Europe's "Factor4" and "Factor10", all are
based on improving the productivity of resources, that is, saving energy and saving resources. It is considered
that, without this basis, it would not be possible to conserve the global environment.

　There are now calls on an international level to have the industrialized countries that have fallen into a pattern
of excess consumption, convert to a resource-recycling pattern in their lifestyles and industrial systems, and for
the developing countries, where in the future, an increase in population and a correspondingly larger increase in
resource and energy consumption are expected, to not fall into the course of development by excessive resource
consumption that has been followed by the present industrialized countries. Instead, the developing countries
should form a social system in which it is possible to achieve the same economic growth with only a slight
increase in resource use.

　Therefore, the industrialized countries must provide their cooperation for the improvement of green
productivity in the developing countries.

　Under the auspices of such organizations as Japan International Cooperation Agency (JICA), Mitsubishi
Materials, its subsidiaries, and its affiliated companies have been sending to developing resource countries
engineers and specialists in air and water purity with expertise in the technology for treating effluent water from
mines and the gas emissions from refineries in an effort to improve local environmental conditions. In the past
five years, we have sent a total of 18 people to five countries. Chart 9 shows a summary of this work through
JICA in FY 1999.
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　We also have responded affirmatively to requests from overseas
for accepting trainees in the environmental field through MITI and
other agencies. An overview of this work is shown in Chart 10.
We have shown these trainees our environmental management
system and given them the opportunity to see and study the waste
water and gas treatment facilities at our facilities for treating
effluent water from mines and our refineries.

　As shown in Chart 6 (page 12), we exported in FY 2000 our
unique energy- and resource-saving technology for treating
effluent water from mines to a copper and zinc refinery in China.
We also have sent trial equipment of that technology to a mine
pollution research center in Argentina.

　The needs are great for the technology for air and water quality
management and purification, indispensable for the environmental
measures of the resource industries that are the primary industries
in many developing countries. Mitsubishi Materials has its roots in
the mining industry, and beneficiary countries throughout the
world have hailed our international contributions to the
environment in this sector.

　Environmental survey, Sohar, Oman

file:///C¦/WINDOWS/ﾃﾞｽｸﾄｯﾌﾟ/ENVIRONMENTAL PDF/完成/kankyo2000_13.html (2/2) [2001/07/24 14:30:40]



Environmental Business Activities Based on Providing Resource Recycling Capabilities
to Society

■Overview

■Recycling Aluminum Cans

■Recycling Car Dust (Shredder Dust)

■Recycling Lead Batteries

■Recycling Tin Scrap

　Overview

　One aspect of our business at Mitsubishi Materials is resource and energy consumption, but this also
indicates the potential for recycling waste materials as a substitute for natural resources. Fig. 15 shows the
self-contained recycling system that we used in all business sectors in the past, and an outline of the new
recycling and resource-reusing model based on the old system.

　We are working to convert waste material into resources and contribute to society's conservation of the
environment. In 1998, our recycling rate for aluminum can materials was 83%, in contrast to a national average
of 74%. We also recorded a conversion rate of 100% for turning into cans the aluminum we recovered. A
subsidiary's copper refinery in Iwaki-shi, Fukushima Prefecture, uses large quantities of car dust * as a fuel
substitute. Their lead refining and tin refining raw materials are derived 100% from scrap metal. One of our
cement plants uses as much as 3.7 million tons per year of waste material and other industrial byproducts.

　Mitsubishi Materials' corporate policy is to contribute to the creation of a resource-recycling society with the
objective of conserving energy and resources by converting waste materials into resources. We are using this
potential ability to reuse resources built in to our business infrastructure to further promote the effective use of
waste materials.

　Our objective is to make a significant contribution to reducing the environmental burden and conserving the
environment. As Fig. 16 and Fig. 17 (page 26) in particular show, we use our unique characteristics as the only
business that is both a non-ferrous metal refiner and a cement manufacturer. In this business, there is a great
potential for recycling waste material as resources and the amount of waste material treated is rising every year.
We have created our own zero emission system by organically merging the resource-recycling capabilities of
both sectors. We are making great efforts in expanding our environmental business for processing industrial
waste of various types and quantities.

　In this report, we will discuss the recovery and recycling of aluminum cans, the recycling of car dust (copper
refining), the recycling of lead batteries (lead refining), and the recycling of tin scrap.

　（※）This is a mixture of metallic and plastic waste material generated in the process of breaking up
automobiles, etc. for disposal. In the past, it could only be disposed of by landfill because it was not possible to
recycle it as a resource. Therefore, it is polluting the environment. It is usually called shredder dust.
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Environmental Business Activities Based on Providing Resource Recycling Capabilities
to Society

■Overview

■Recycling Aluminum Cans

■Recycling Car Dust (Shredder Dust)

■Recycling Lead Batteries

■Recycling Tin Scrap

　Recycling Aluminum Cans

　Mitsubishi Materials is the only company to have built a complete aluminum can recovery and recycling
system. We assign roles among our group companies to perform the roles of manufacturing of the aluminum
cans, recovering of the aluminum cans, remelting of the cans and metal rolling of he can material. (Refer to Fig.
18)

　Today, we are making the recycling process more efficient with the intention of reducing the burden on the
environment by about 50%. We are building Japan's first integrated processing plant in Oyama-cho, Shizuoka
Prefecture, which will handle everything from melting used aluminum cans to casting slab. The plant is
scheduled to begin operation in January, 2001. This plant will conclude our preparations for a complete system
of recycling.

　We began manufacturing aluminum cans in 1972, and we already began recovering and recycling aluminum
cans in 1975. Since then, we have recovered, recycled and reused about 400,000 tons of aluminum cans.

　Our recovery network is built upon cooperation from many groups. These include citizens' volunteer
activities, primary and junior high schools, local government, and scrap companies. The funds we pay for
recovery to the volunteer groups, primary and junior high schools, and local governments are used for
purchasing wheelchairs, educational funds, and other welfare objectives.

　Aluminum is sometimes said to be canned electricity. Its manufacture consumes large amounts of power
when aluminum is being refined, with bauxite as a raw material. Therefore, recycling used aluminum cans
results in significant energy savings. A total of 201,700 tons of aluminum cans were recovered in Japan in 1998.
Compared to refining the same amount of aluminum from bauxite, this would mean 4.01 billion kWh of power
saved. (If power consumption cost by industry is calculated at \12 per kWh, then this represents savings of
about \48 billion.) Recycling 30 aluminum cans is equivalent to saving the power required by a typical
household in one day.

　Trends in our aluminum can recycling rate are shown in Fig. 19. We recovered 45,500 tons of aluminum cans
in 1998. This is equivalent to 83% of the total weight of the aluminum cans we sold in FY 1998.

　Fig. 19 shows that our recycling rate dropped 22 percentage points to 61% compared to the previous year in
FY 1999. This was a temporary phenomenon resulting from providing infrastructure for the
previously-mentioned recycling business.
(Inquiries: Raw Materials & Recycling Dept. of Aluminum Company)
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　Recycling Car Dust (Shredder Dust)

　Every year, about five million automobiles are
scrapped. The company scrapping the automobiles
will dismantle them and recover separately the glass,
steel, aluminum, copper, and lead batteries, etc. All
that's left is car dust, or shredder dust. Today, most
of this is taken to a landfill as the final disposal site.

　The shredder dust from the scrapped cars include
heavy metals, and companies are obligated to use the
managed-type landfill for final disposal. With space
running out at final disposal sites, the treatment of shredder dust has become a serious environmental problem.

　Onahama Smelter of Onahama Smelting & Refining Co., Ltd., one of our affiliated companies, launched
efforts to promote recycling after the second oil crisis in 1979 by converting from heavy oil to a substitute fuel
made from scrap tires and other material for use as fuel for the reverberatory furnace to melt copper ore. In
1995 they began processing shredder dust in the reverberatory furnace. In addition to helping resolve the
environmental problem noted in the foregoing, it also is a contribution to resource reuse.

　The plastic-type combustibles of shredder dust became a substitute fuel for reverberatory furnaces. The
copper, gold, silver, and other precious metals in shredder dust is recovered as ground metal. Other heavy
metals are turned into slag and formed into a stable solid. This copper slag becomes a raw material for cement.
Another benefit gained by this process is that it does not increase the burden caused by the exhaust gas and
water created by processing shredder dust.
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　The processing of shredder dust in reverberatory furnaces truly makes a significant contribution to the
effective use of resources and prevention of global warming - the objectives of a resource-recycling society.

　The Onahama Smelting & Refining Co. Ltd.'s Onahama Smelter is gradually increasing the amount of
shredder dust it processes, based on the economic advantages of processing shredder dust in a reverberatory
furnace and its mission to society. In FY 1999, this refinery processed an average of roughly 3,000 tons of
shredder dust per month. The company plans to expand the facilities in November 2000 with the intention of
processing more than 10,000 tons per month.
(Inquiries: Metallurgy Dept. of Metals Company)
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Environmental Business Activities Based on Providing Resource Recycling Capabilities
to Society

■Overview

■Recycling Aluminum Cans

■Recycling Car Dust (Shredder Dust)

■Recycling Lead Batteries

■Recycling Tin Scrap

　Recycling Lead Batteries

　In Japan, the recycling of lead is second only to the recycling of aluminum. Lead scrap today is taking the
place of ore as the primary raw material in lead. In the past, the so-called secondary refiners and manufacturers,
whose primary raw material was scrap, recovered used lead batteries. They recycled them to be used again as
raw material for batteries, reusing nearly 100% of the lead.

　The market price for lead tumbled in the 1990s, so the recovery rate plummeted. The stacks of old batteries
discarded and left outdoors began to create an environmental problem. Also, as demand for maintenance-free
batteries increased, demand also rose for lead of greater purity than that of the recycled lead that used lead
alloy. This required the involvement of the primary refiners and manufacturers, who had the capabilities for
refining. The Lead Recycling Program was created as a measure primarily through the work of Battery
Association of Japan.

　This mechanism worked as follows.
Battery distributors accept used batteries from consumers gratis.1.  
These are recovered by going backwards through the retail distribution route.2.  
The so-called primary refiners and manufacturers, whose primary raw material is ore, take part in the
recycling of lead.

3.  

The battery manufacturers purchase recycled lead at a fair price and in a volume corresponding to the
amount discharged.

4.  

　The flow chart for the recovery and recycling of batteries is shown in Fig. 21. Hosokura Smelting & Refining
Co., Ltd. in Uguisuzawa-cho, Miyagi Prefecture, is a subsidiary company involved in lead refining. They
recycle and process about 2,500 tons of used batteries (about 250,000 individual batteries) a month in the
process shown in Fig. 22. This recovers about 1,100 tons of lead. In addition, about 130 tons of plastic from the
battery containers is recovered every month and used as the raw material for pallets.
(Inquiries: Metallurgy Dept. of Metals Company)
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　Recycling Tin Scrap

　The tin refining department of our Ikuno Plant in Ikuno-cho, Hyogo Prefecture, began
business in 1913 refining the tin ore produced by Akenobe Mine. The mine was closed in
1986 due to the collapse of tin market price and other factors, but it has stayed in business by
refining tin scrap.

　It is the only tin refinery in Japan today. It processes about 1,000 tons of its primary
material, tin scrap, in a year. Roughly 70% of the scrap is generated during the tinplate plating
process of steel companies, and the rest comes from tin alloy metal scraps, and they come in a
wide variety of shapes and constituent elements.

　The amount of tin scrap collected is governed by the market price of tin ground metal.
Recently, the price has been stagnant - \1600/kg as of October 2000 - so the volume of tin
scrap collected is trending downward. Therefore, in order to obtain the raw material and to
improve the added value, the important issue in the future will be processing the scrap now
left discarded because, at present, it is difficult to process it. Technological development in
this field is progressing.

　The current production volume of electro-tin with a minimum purity of 99.995% is 45 tons
per month. In addition, 100 kilograms per month of 5 N products with superior purity (a minimum of 99.999%) is
produced.

　The primary uses of tin are as tin plate, solder, and tin alloy. New demand is expected to emerge in the future for
lead-free solder and materials relating to semiconductors, so our goal is to increase the amount of production of product
with superior purity which has higher added value.
(Inquiries: Metallurgy Dept. of Metals Company)
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Electrolysis of tin
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Profile of Mitsubishi Materials Group Products and Enterprises that Incorporate
Environmental Awareness

　(1)Keisan Ace (Product handled by Taihei Bussan
Co., Ltd.)
　This silicic fertilizer is primarily comprised of
fragments (residue from manufacture) of light-weight
foamed concrete (calcium silicate is the main
component) used as building material for exterior
walls. Silicic acid provides superior fertilization for
paddy rice. This will improve the taste and quality of
rice. A public research institute confirms that
spreading this fertilizer on paddy fields polluted with
cadmium and other heavy metals limits the absorption
of the heavy metal by the rice plant. This is a fertilizer
for the times because it is a product capable of
improving the environment that uses waste material as
its raw material. Manufactured by Mitsubishi
Materials.

　(5)NOXER (Product handled by Mitsubishi
Materials Kenzai Corp.)
　 Air pollution caused by nitrogen oxide (NOx) from
automobile exhaust gas is becoming a serious problem
particularly worsening in metropolitan areas. NOXER
is a product developed as a measure for NOx. When
sunlight strikes the surface of NOXER, due to the
catalytic action of the titanium oxide on the surface,
active oxygen is generated turning NOx in the air into
nitric acid ions. Furthermore, the alkalis in the
concrete convert them into nitrate and then is absorbed
into NOXER. This product is effective both for
reducing NOx and as a measure against acid rain.

　(2)Sorbalit (Product handled by Ryoko Lime
Industry Co., Ltd.)
　This product has the capability to absorb and
remove the toxic substances in the exhaust gas from

　(6)Range Wrap (Product handled by Mitsubishi
Aluminum Co., Ltd.)
　The materials in this product are non-chlorine nylon
and polypropylene. It will not emit dioxins or other
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incinerators, including dioxins, furan, volatile heavy
metals, and halogenated hydrocarbons. It has a
removal rate of more than 99%. It's granular, so there's
no particular need to modify the incinerator exhaust
gas treatment systems. It can be inserted from existing
slaked lime blowing vents. It's also economical
because it can be used repeatedly.

toxic gases when burned. The product's three-ply
structure with the nylon sandwiched in between the
polypropylene makes it sturdy. It has eliminated
problems such as tear during preservation or while
heating.

　(3)Solid-Oxide Fuel Cells (Under development by
the Central Research Institute, supported by MITI)
　The cogeneration system that incorporates fuel
batteries we developed has achieved an excellent total
heat efficiency of about 80% in the laboratory level.
This heat efficiency is higher than the most modern
thermal power generators. It has the potential to
become a clean power generating system with
negligible nitrogen oxide emissions and low carbon
dioxide emissions. It operates at a low temperature
(650℃) for a solid-oxide fuel cells, enabling a wide
variety of materials to be used as peripheral material.

　(7)Qing Cutter that sucks in chips
　This device continuously and automatically recovers
all the chips, debris, and dust while cutting. It
improves the work environment, and creates a safe,
pleasant workplace. It makes it easy to recover and
recycle the cutting debris. (Inquiries: Carbide & Tools
Div. of Powder Metallurgy Products & Tools
Company)

　(4)Large super alloy single crystal turbine blade that
can endure temperatures up to 1500℃(Development
completed by the Central Research Institute, supported
by MITI)
　Combined cycle power generation has superior

　(8)Recycled bar system
　 In this system, the boring bar of the recovered
hard-metal alloy shank is recycled and kept as stock.
By doing so, a repaired product can be sent to the
customer within 10 days. The costly hard-metal alloy
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characteristics, including excellent total heat efficiency
and low carbon dioxide and nitrogen oxide generation.
However, the inlet temperature has to be raised as
much as possible to reach the next higher level of heat
efficiency. We have succeeded in developing a large
250 mm-long super alloy single crystal gas turbine
blade wing that can withstand a turbine inlet
temperature of 1500℃.

shank is recovered and reused as is, contributing to the
reduced costs for the customer. This
environment-friendly tool also reduces industrial
waste. (Inquiries: Carbide & Tools Div. of Powder
Metallurgy & Tools Company)

　(9)Lead-free copper alloy Ecobrass (Product
handled by Sambo Copper Alloy Co., Ltd.)
　We specially developed this brass alloy to respond
to the lead-free trend (copper alloy with no lead
contained) in brass rods and copper alloy casting. It is
starting to be used in water meters and other devices
for the water supply system to conform to the Ministry
of Health and Welfare regulations setting standard for
lead content in tap water.
　In addition to being an environmental-friendly
product, this alloy has superior characteristics for
processing, corrosion-resistance, and strength. We
look forward to its application in many different fields.

　(13)Process for rendering dioxins harmless through
a catalytic method (DeDIOX process)
　In this process, dioxins in the exhaust gas and the air
are decomposed at a low temperature of 80℃ by the
use of both the catalyst and hydrogen peroxide. This
inexpensive and compact process resolves more than
99% of the dioxins. Unlike the absorption method,
there is no need to treat the absorbents since dioxin
will be resolved. (Inquiries: Global Ecoindustry Center
of Energy & Ecosystem Business Company)

　(10)Lead-free chip thermistor
　There are increasing demands for lead-free
electronics parts to prevent any problems when

　(14)Device for removing NOx by wet process and
recovering nitric acid
　This device removes with great efficiency at normal
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information equipment is recycled. We developed this
lead-free chip thermistor for use in the temperature
compensation circuits of cellular telephones and other
applications. Sales of the product already have begun
in full-scale. This product is formed in a unique
manufacturing process with lead-free terminal
electrodes, so lead-free solder can be used when
installing the part, resulting in superior performance.
(Inquiries: Electronics Dept. of Advanced Products
Company)

temperatures the nitrogen oxide in the exhaust gas
created by such industrial processes as dissolving
metals with nitric acid and semiconductor etching. The
NOx removal and nitric acid recovery by this machine
is accomplished by water circulation alone. Thus, it
does not generate waste material and the recovered
nitric acid can be reused. (Inquiries: Global
Ecoindustry Center of Energy & Ecosystem Business
Company)

　(11)Recycled aggregate for architectural structures
(Product name: "Diagate")
　"Diagate" is recycled aggregate recovered from
concrete waste, using our unique method of heating,
rubbing and kneading. It is recovered with a quality
that is equal to that of ordinary aggregate. It is the first
recycled aggregate for architectural structures in Japan
to receive certification from the Japan Architectural
Foundation. In the future, large quantities of concrete
waste will likely be generated, since it is designated as
subject to the law on construction material recycling.
Therefore, we are working to commercialize "Diagate"
soon. (Inquiries: Global Ecoindustry Center of Energy
& Ecosystem Business Company)

　(15)Geothermal and hydroelectric power generation
(Moriyoshi-cho, Kazuno-shi, Akita Prefecture)
　Mitsubishi Materials has the capacity to generate a
total of 77,000 kW of power from the geothermal
power supply from Ohnuma and Sumikawa
(Kazuno-shi, Akita Prefecture), and the hydroelectric
power supply from Komata-gawa (Moriyoshi-cho,
Akita Prefecture) and the Kazuno area dams
(Kazuno-shi, Akita Prefecture). These clean energy
sources create very little carbon dioxide. In the future,
we will actively be focusing our efforts on developing
natural energy from exclusively Japanese sources and
utilizing it effectively, thus contributing to energy
conservation. (Inquiries: Geothermal & Electric Power
Center of Energy & Ecosystem Business Company)
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　(12)Waste gasification and melting process (Product
name: MK Thermoselect)
　The characteristic of the MK Thermoselect method
is that it generates almost no dioxins and has no
negative impact on the environment. All the waste is
converted to resources, and moreover, it is possible to
treat any kind of waste. In addition, it enables saving
of space and a sharp reduction in treatment costs.
(Inquiries: Global Ecoindustry Center of Energy &
Ecosystem Business Company)

　(16)Heat supply in the Tenmabashi 1-chome district
(Osaka-shi, Osaka Metropolitan District)
　We are participating in a project to utilize the
potential energy of Ohkawa, in Osaka-shi, Osaka
Metropolitan District and provide it to Osaka Amenity
Park (OAP) in a regional air-conditioning system.
This slashes the output of nitrogen oxide and other air
pollutants and reduces energy consumption by 12%
through a tie-up with cogeneration facilities.
(Inquiries: O･A･P DHC. Co., Ltd.)
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The History of Our Main Environmental Conservation Activities

Year Primary company activity Trends in the environmental awareness of
society

1970 We established an Environment Administration Office in
our Administrative Department to provide a focused effort
on the burgeoning environmental issues, mainly mine
pollution and other environmental problems.

The so-called "Pollution Diet" was
convened, and 14 bills dealing with
pollution were passed.

●   

1971 The Environment Agency was
established

●   

1974 We took the lead in developing clean energy
sources and new energy sources, and completed
work on a geothermal power plant at Ohnuma,
Kazuno-shi, Akita Prefecture, capable of
generating 6,500 kW. We began conveying the
power to our Akita Refinery.

●   

We began producing electrolytic copper using
Mitsubishi's continuous-smelting process for
copper (the Mitsubishi Process) at the
non-polluting, energy-conserving Naoshima
Smelter & Refinery in Naoshima-cho, Kagawa
Prefecture.

●   

1975 We began collecting and recycling aluminum cans.●   

1983 We became involved in the efficient use of energy
and began generating power (24,000 kW) using
exhaust heat from the kiln at our Kyushu Plant at
Kanda-cho, Fukuoka Prefecture.

●   

The Environment Administration Office became an
independent entity as the Environment Safety
Management Dept.

●   

1985 The Central Research Institute began research into
the sludge return neutralization method for
rationalizing the treatment of effluent water from
out-of-service mines.

●   

1986 We began treating effluent water using the deposit
return neutralization method, our own technology
for treating water, at Teine Mine in Hokkaido and
Obira Mine in Oita Prefecture. This reduced
treatment costs.

●   

When Akenobe Mine closed, we converted entirely
to the use of tin scrap as the raw material for our tin
refinery in Ikuno-cho, Hyogo Prefecture.

●   

1987 We registered a fertilizer with soil improvement
material made from the fragments and residue of
autoclaved lightweight concrete products.

●   
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1988 We began the work of processing scrap tires and
other industrial wastes at our cement plants.

●   The Law Concerning the Protection
of the Ozone Layer through the
Regulation of Specified Substances
and Other Measures was
promulgated.

●   

1990 Mitsubishi Metals and Mitsubishi Mining &
Cement merged to form Mitsubishi Materials Corp.

●   The government formulated an action
plan for preventing global warming.

●   

1991 Mitsubishi Materials and Tohoku Kaihatsu merged.
The name of the new company remained Mitsubishi
Materials.

●   The Law for the Promotion of
Utilization of Recycled Resources
was promulgated.

●   

1992 A global summit was held in Rio de
Janeiro (U.N. Conference on the
Environment and Development)

●   

1993 We formulated a voluntary action plan for the
environment.

●   The Basic Law for the Environment
was promulgated and enacted.

●   

1994 We established Energy & Ecosystem Business Div.
and began resource recycling operations throughout
the company.

●   The government formulated the Basic
Plan for the Environment, a
comprehensive program to promote
environmental conservation measures
based on the Basic Law for the
Environment was concluded.

●   

1995 Our subsidiary Hosokura Smelting & Refining Co.,
Ltd. in Uguisuzawa-cho, Miyagi Prefecture, in lead
refining business, converted completely to using
used automobile batteries as raw material.

●   

We began operation of the Sumikawa Geothermal
Power Plant in Kazuno-shi, Akita Prefecture, with
a capacity of 50,000 kW, and to which we supply
steam.

●   

The First Conference of Parties to the
Framework Convention on Climate
Change was held in Berlin.

●   

1996 We successfully developed concrete block (Product
name: NOXER) that removes NOx by employing
the photocatalytic effect.

●   

Mitsubishi Materials was the leader in establishing
PT. Smelting in Indonesia for copper refining using
the Mitsubishi Process.

●   

When Akita Refinery suspended production of zinc
ground metal, it began selling some of the
geothermal power it generated to Tohoku Electric
Power Co., Inc.

●   

ISO 14001 standards went into effect.●   

1997 We announced our 10-Chapter Guidelines for
Action. In these, we declared that it would be our
corporate policy to build a resource-recycling
society, strive for environmental conservation, work
for the effective use of resources, and recycle waste
material into resources.

●   

In conjunction with Kanda-cho, Fukuoka
Prefecture, Electric Power Development Co., Ltd.
and others, we created a public-private partnership
for establishing Kanda Eco Plant Co., Ltd., a joint
venture in Kanda-cho, Fukuoka Prefecture.

●   

We completed the, sewage sludge treatment plant in●   

The Third Conference of Parties to
the Framework Convention on
Climate Change (COP 3) was held in
Kyoto.

●   
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Kurosaki Plant in Kitakyushu-shi, Fukuoka
Prefecture. We began treating 100 tons of sewage
sludge from Kitakyushu-shi daily.
Okegawa Plant in Okegawa-shi, Saitama
Prefecture, and Kitamoto Plant in Kitamoto-shi,
Saitama Prefecture, received ISO 14001
certification. These were the first plants in the
company to receive this certification.

●   

Our American subsidiary Mitsubishi Silicon
America Corp. (Oregon, U.S.A.) eliminated the use
of chlorofluorocarbons.

●   

We received an award from the Council for
Promoting Recycling and the Office of the Prime
Minister for work in recovering and recycling
aluminum cans.

●   

1998 We successfully lobbied for a home appliances
recycling verification plant operated by the
Association for Electric Home Appliances to be
established on the premises of our Naka Energy
Research Laboratories in Naka-machi, Ibaraki
Prefecture. We work together with various home
appliance manufacturers to develop recycling
technology for used home appliances employing the
core technology we developed at the Central
Research Institute as the basis for the work.

●   

Our American subsidiary Mitsubishi Silicon
acquired ISO 14001 certification.

●   

We established the GPM Committee and began
work to conduct highly productive business
operations in harmony with the environment.

●   

Kanda Eco-Plant Co., Ltd. began the manufacture
of solid fuel (RDF) from household waste of
Kanda-cho. We also began using this as a substitute
fuel at our Kyushu Plant.

●   

The Kurosaki Plant won an award for excellence in
processing industrial waste from the city of
Kitakyushu.

●   

Chairman Akimoto, during his term as president,
gave an address at a Council for Promoting
Recycling awards ceremony titled, "Toward
Creating a Resource-Recycling Society".

●   

The Law concerning the Promotion
of Measures to Prevent Global
Warming was promulgated.

●   

Home Appliances Recycling Law
was promulgated and enacted.

●   

1999 The Science and Technology Agency declared there
were no longer any safety concerns regarding
radiation at the old nuclear fuel research center
facilities at the Central Research Institute in
Omiya-shi, Saitama Prefecture.

●   

We began production of electrolytic copper at the
copper refinery of PT. Smelting in Gresik, East Java
Province, Indonesia.

●   

With a NEDO subsidy, we completed a mobile
recovery plant for high quality aggregate in the
compounds of Kurosaki Plant in Kitakyushu-shi,
Fukuoka Prefecture. We began trials of recovering
and recycling high-quality aggregate from concrete

●   

Several laws related to environmental
protection were passed and
promulgated, including the Law
Concerning Special Measures against
Dioxins, and the Law Concerning
Reporting, etc. of Releases to The
Environment of Specific Chemical
Substances and Promoting
Improvements in Their Management.

●   
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waste.
We were the first company in Japan to receive
certification from the Building Center of Japan for
our high-quality "Diagate", a recycled aggregate
for architectural structures.

●   

We established East Japan Recycling Systems Corp.
to specialize in the recycling of used household
appliance products. The site for the plant is in
Uguisuzawa-cho, Miyagi Prefecture. It began
recycling used home appliances in the Tohoku
region.

●   

We received authorization from the national
government for our Uguisuzawa-cho, Miyagi
Prefecture Eco Town Plan.

●   

We successfully developed a large, super-alloy,
single crystal gas turbine blade for temperatures up
to 1500 ℃ to be used for cogeneration. (Received
MITI subsidy)

●   

We established Hokkaido Eco Recycle Systems Co.
to specialize in the recycling of used home
appliances. The site for the plant is in
Tomakomai-shi, Hokkaido. It began recycling used
home appliances in the Hokkaido region

●   

We established Kansai Recycling Systems Co. to
specialize in the recycling of used home appliances.
The site for the plant is in Hirakata-shi, Osaka
Metropolitan District. It began recycling used home
appliances in the Kansai region.

●   

Naoshima Smelter & Refinery won the Shikoku
Trade and Industry Department Director's Award
for its excellence in energy management.

●   

We enhanced our system for maintaining nuclear
safety by establishing the Committee for Nuclear
Safety Measures and appointed a Chief Advisor for
Nuclear Safety.

●   

We began treatment of sewage sludge at Yokoze
Plant in Yokoze-cho, Saitama Prefecture.

●   

Kurosaki Plant and the Cement Development
Center won awards from the Council for Promoting
Recycling for their contribution to promoting
recycling.

●   

With a NEDO subsidy, we completed a
commercial-scale plant for breaking down dioxins
using a catalytic method (DeDIOX process). Its
superior performance in breaking down dioxins was
confirmed in trials lasting one year.

●   
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2000 We formed ties with Pollution Prevention
Apparatus Laboratory Co., Ltd. regarding the
wet-type process of recovering nitric acid in view
of mass production.

●   

Our subsidiary Mitsubishi Nuclear Fuel in
Tokai-mura, Ibaraki Prefecture, began participating
as an observer in the peer review of Nuclear Safety
Network.

●   

We played a leading role in the conference for
establishing the International Network for Safety
Assurance of Fuel Cycle Industries. They
established a website where information is being
exchanged.

●   

We announced that heavy metal pollution was
discovered in the soil and groundwater of the
Central Research Institute in Omiya-shi, Saitama
Prefecture. We conducted a briefing for local
residents.

●   

Work began on measures to deal with groundwater
pollution on the grounds outside the grounds of the
Central Research Institute.

●   

We announced that pollution caused by organic
solvents was discovered in the soil and groundwater
on the premises of Okegawa Plant in Okegawa-shi,
Saitama Prefecture, and the premises of Kitamoto
Plant in Kitamoto-shi, Saitama Prefecture.

●   

President Nishikawa held a conference with Gov.
Tsuchiya of Saitama Prefecture and reported that
the company would spare no effort on measures to
deal with the soil and groundwater pollution
discovered in the prefecture.

●   

We established the position of Chief Green Officer
(CGO), the person with the ultimate responsibility
throughout the company and the group for resolving
environmental problems. Executive Vice President
Suzuki assumed the office of CGO.

●   

It was decided that DeDIOX process, our own
catalytic process for breaking down dioxins, will be
used to clean the working environment in
connection with the work to renovate and
incorporate anti-dioxin measures at a household
waste incinerator plant in Tonami-shi, Toyama
Prefecture.

●   

Kyushu Plant received an award from the
Construction Minister for its services in promoting
recycling.

●   

We exhibited our company's environmental works
in Eco Products 2000.

●   

The Environment Agency announced
the 2000 Guidelines for Introducing
Environmental Accounting Systems.

●   

Six laws related to the environment
were amended or enacted. These
included the Basic Law for
Promotion of the Creation of a
Recycle-Oriented Society, and Green
Purchasing Law. There was a major
amendment of Waste Management
Law, and a change from the Law for
Promotion of Effective Utilization of
Recycled Resources to the Law for
Promotion of Effective Utilization of
Resources.

●   
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