Special Report: Business Activities and Their Environmental Impact
TOK has grown over the years by extending comprehensive support covering both electronic materials
and manufacturing equipment, with a particular focus on microprocess technology. Products are
developed in line with a unique “M & E (Materials & Equipment)” strategy. As a result, we have solid
positions in the semiconductor, flat panel display, printed circuit board, printing and other related markets.
This section presents several reports directly from individuals engaged in a number of activities. One
purpose at this section is to explain our businesses and the environmental impact of those activities. In
addition, these employees talk about cooperation among different divisions to conduct environmental
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programs, voluntary management programs and measures to develop environment-friendly products and
technologies. Through these initiatives, all TOK employees are becoming more aware of the need to
address environmental issues.
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■ Developing environment-friendly products and technologies (P9-10)
■ Screening for Hazardous Chemicals in Newly Developed Products (P23)
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■ Environmentally Responsible Logistics (P24)
■ Provision of Environmental and Safety
Information for Product Transport (P24)
■ Proposals for Recycling (P11)
■ Providing Environmental and Safety Information on Products (P24)
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TOK technology shines in these products.
(P21–22)

■ Recycling of used products
■ Recycling of effluents from
production processes
■ Recycling of waste generated
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End Users

Manufacturer of semiconductors,
flat panel displays, printed circuit
boards and other products

Manufacturing
■ Reduction in the Input of Energy Resources (P18)
■ Measures to Reduce the Manufacturing
Environmental Impact (P19-20)
■ Environmental Emergency Response Drills (P17)
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Safety Control Section, Manufacturing Technology Division, Manufacturing Department
The Safety Control Section handles a number of environmental
tasks for the entire company. We conduct procedures mandated
by laws governing chemicals, test newly developed products for
toxicity and prepare Material Safety Data Sheets (MSDS). We are
also responsible for outsourcing waste disposal and provide advice
concerning equipment used to prevent pollution.
In recent years, employees have become even more aware of
environmental issues through obtaining ISO14001 certification,
reinforcing voluntary management programs and preparing of
environmental reports. Since starting a recycling campaign, the
volume of waste materials generated has been steadily declining
relative to the volume of products that we manufacture. But the
absolute volume of waste materials has remained generally flat. So
our goal is to bring this figure down. We are currently rethinking our
approach in reducing the volume of waste materials.

Hideo Ohashi

Yoshihiko Ina

Since environmental protection is extremely complicated and
time-consuming, we really have to be dedicated to this job. We are
determined to use our voluntary management programs to stay
ahead of new environmental regulations.
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Developing environment-friendly products and technologies
■ Spinless™

■ The ECOFIT System

Normally, an LCD glass substrate is coated using the spin

ECOFIT is a new flexographic printing system used mainly for

process, a method in which centrifugal force is used to apply

printing corrugated board. The name is a combination of the

photoresist evenly to a substrate. In this process a substrate

words “ecology” and “fitness.” In Japan, conventional printing

must be spun at high speed after a drop of photoresist is placed

plates are 5mm to 7mm thick, making them heavy and
The TR90000S Spinless™ coating machine for sixth-generation glass substrates

Plate cylinder

plates. ECOFIT eliminates these shortcomings by combining

a lot of electric power. Another problem is the growing size of

applies a uniform coating of photoresist by scanning the

an ELASON® photopolymer plate that is only 2.84mm thick

these substrates, which makes them more difficult to spin. To

substrate surface with a slit nozzle. Only the necessary amount of

with a magnetic cushioning material. This advance cuts the

solve these problems, we developed the Spinless™ coating

photoresist is applied, so both usage of photoresist and electric

volume of waste materials by about half while enabling the

technology. Instead of spinning substrates, this technique

power consumption is significantly reduced.

printing of finer details.

Process Development Division, Process Equipment Manufacturing Department

Shinji Takase
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requiring the use of a large amount of polymer to make the

in the center. But much of the photoresist simply flies off the
substrate and is lost. Additionally, spinning substrates consumes

Carrier sheet
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Every company in our industry has been seeking
ways to reduce the loss of photoresist. Our
Spinless™ technology cuts the amount of photoresist
used on a 1,100 ×1,250mm glass substrate by
more than 60%. And cleaning and rinsing solution
use is down by 90%. Furthermore, since there is no
need to wash off excess photoresist and perform
other tasks, Spinless™ reduces the substrate coating
stage from nine to four steps. That simplifies
maintenance procedures, reduces space
requirements and provides other advantages.
We had to overcome a lot of challenges to
develop a precision nozzle that can apply a uniform
coating of photoresist without spinning the

substrate. To minimize vibrations, which can cause
unevenness in the coating, we used a linear motor.
Now we’re working on reducing the amount of
cleaning solution and electric power needed while
preserving the system’s performance. Our ultimate
goal is recycling the cleaning solution. In addition to
making Spinless™ equipment, we develop,
manufacture and sell photoresist formulated
specifically for this technology. By taking advantage
of these strengths, I hope to make a contribution to
the entire electronics industry.

Cushion

Advanced Material Development Division 3, Research & Development Department
To improve flexographic printing plates, I started out
by determining if the entire plate had to be made of
polymer. This led to the idea of combining a thin
layer of polymer with a cushioning material. The
most important point was finding the right
combination of rigidity for the cushioning material
and polymer. I spent a lot of time looking for the best
material for the cushion. In all, it took about two
years to develop this product.
To make ECOFIT compatible with conventional
printing presses that use a 7mm-thick polymer plate,
it has a magnetic cushion that can be easily
attached and removed. That’s good news for

customers because they don’t need to invest in new
equipment. Currently, printing plates need to be
replaced sooner since designs change faster.
ECOFIT is a revolutionary system that can meet this
need while reducing the amount of waste generated.
Furthermore, since the plate is only 2.84mm thick, it
has better printing properties, including the ability to
produce finer lines, than ordinary all-polymer plates.
This allows customers to print higher quality
designs.
The next step in my development work is
reducing the use of dangerous chemicals while
preserving the highest possible quality.

Toshiya Takagi

Advanced Material Development Division 2, Research & Development Department
Inspection Section, Koriyama Plant, Manufacturing Department

Koji Harada
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As the person in charge of developing chemicals for
LCD panels, my job is to formulate photoresists for
the Spinless™ process.
Color filters are essential to the operation of color
LCDs. The filter has four colors: red, green, blue and
a black matrix. Chrome is normally used to form the
black matrix. But we have eliminated chrome, which
is a source of pollution, by replacing it with a black
resist. Since our black resist incorporates a carbon
pigment, we can make it even blacker than before.
That makes the developing process easier.
When photoresist is applied without spinning, only
formulations within a narrow range of viscosities can
be used. I had to pay extra attention to solvents and

surfactants when making these photoresists.
Currently, we use heat to dry photoresist coatings
to create the final product. My desire is to develop a
photoresist that can become a final product without
any need for heating.

Structure of a color filter
(Black matrix is between the red,
green and blue.)

Koriyama Plant is a relatively new factory that started
operating in 1994. This gives us an environment that
makes it easy to use new technology. For example, from
October 2003, we started using a compactor that reduces
to about one-sixth the volume of plastic garbage bags
discarded by the factory. Compacting cuts the volume of
materials that are incinerated as well as waste
transportation expenses. Moreover, the smaller volume
makes it easier for recycling companies to take away these
materials. So we’re making progress toward our goal of
eliminating the incineration of waste at this factory.
Another environmental highlight of the Koriyama Plant is
its 24-hour combustion-type odor removal system. This
achieves a high rate of heat recovery by using a heat
storage material for the heat exchange process.

For example, a large volume of waste effluents is produced
during the manufacture of dry film resist. We burn these
liquids to generate heat for the drying line. In addition, we
have three electric power generation systems that make
effective use of heat in boiler exhaust gas. These
generators meet about 40% of the plant’s electric power
needs. This system not only cuts our electric power bill, but
also helps keep our air emissions below legal requirements.
More environmental initiatives are planned to increase
employee involvement in environmental programs. For
example, we plan to transform waste plastics into chips
that can be reused, commence environment patrols in
cooperation with the environmental committee members in
each section, and increase the sorting of paper and other
types of trash.

Shuichi Sakamoto
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Inspection Section, Aso Plant, Manufacturing Department

Kenji Yamauchi

Since the Aso Plant is inside a national park, we pay
even more attention to environmental matters than
factories in more conventional locations do.
At this plant, our central goals are to recycle
waste materials and sell waste effluents. Since we
make photoresist, there is a large volume of these
effluents. These liquids are recovered by a distilling
company and recycled as fuel or raw materials at a
cement factory or sold as a raw material to a paint
manufacturer. These activities set us apart from
other TOK plants. We’ve reduced the cost of
treating effluents by selling liquids recovered through
the distillation process. Awareness of environmental
issues at the plant changed after we acquired

ISO14001 certification. But we achieved an even
greater increase in this awareness by disclosing the
monetary benefits of environmental programs. As a
result, we have been reducing the volume of waste
generated year after year.
The entire plant will continue to focus on cutting
the volume of waste materials. All of us are
dedicated to making every effort possible to protect
the beauty of the national park where we work.
Furthermore, we will work with customers to reuse
as much of our waste chemicals as possible.
Overall, my goal is to conduct an environmental
program that is always looking far ahead.

Environmental
Preservation Activities
The TOK Environmental Policy
As a member of the chemical industry, TOK affects the environment primarily through releases
of organic solvents and other substances during production processes and releases following
the use of the Company’s products by customers. Since its inception, TOK has placed priority
on handling and disposing of these materials properly. In November 1998, an environmental
policy was established to clarify the Company’s commitment regarding the reduction of waste
materials and conservation of resources and energy.
The fiscal year ended March 2004 was the first year of the second “TOK Challenge 21”
medium-term plan. When this plan was formulated, we comprehensively reviewed our social
responsibilities and the status of past environmental activities. The results of this review
became a major part of our new plan. The core environmental elements of “TOK Challenge

Marketing Section, LCD Material Marketing Division, Marketing Department
We are a comprehensive manufacturer of photoresist
and related products, such as stripping solution and
thinner. By leveraging this strength, we can combine
ordinary sales activities with proposals that assist LCD
panel manufacturers to recycle solutions after their
use, thereby providing an important environmental
service for these customers.
In recent years, we’ve received a growing number
of requests from customers for products that reuse

photoresist effluents. Most of these effluents from
LCD panel production are merely treated as waste.
So, one of our most important jobs is meeting this
demand by finding ways to reuse these fluids. By
working closely with our Manufacturing Technology
Division, we’re studying methods of reusing process
fluids that have been recovered. I want to help our
customers reduce their environmental impact in any
way possible.

21” represent the current environmental policy of the Company.

Environmental Policies
In order to help create a recycling-based society, we will work harder than ever to
promote work processes and recycling efforts aimed at reducing industrial waste and
Shunichi Suzuki

taking other necessary measures. We will also work hard to have Tokyo Ohka Kogyo
recognized as "an active advocate of environmental preservation."
1. Envision future business opportunities by promoting recycling
2. Use products and materials for as long as possible (prolong their life)

Manufacturing Technology Section 1, Manufacturing Technology Division, Manufacturing Department

3. Minimize the volume of waste generated (reduce emissions)
4. Manage chemicals in an environmentally responsible manner

In the past, little thought was given to recovering and
reusing the large amount of used photoresist from
LCD panel production processes. We focused on this
issue, meeting our customers needs by devising
photoresist reuse proposals that only a photoresist
manufacturer could create. New plants built by our
customers are designed to facilitate the recovery and
reuse of photoresist effluents. This is a new
environmental initiative in the industry, and one that I
have high hopes for.
The cost of reusing waste materials depends on
the nature of each substance. Since many production
steps are required to make photoresist, the reuse of

photoresist can yield enormous savings in terms of
cost and energy.
However, it’s very difficult to use these new
recovery techniques at existing factories. But if we
work hard at submitting recovery proposals for our
customers’ new plants, we can increase the utilization
of recovery systems and reduce the volume of
photoresist effluents. Although recovering and reusing
photoresist may bring down our photoresist
production volumes, we should continue to promote
reuse from the standpoint of environmental
protection.

We will implement these environmental policies by conforming to customer requirements
as well as complying with statutory and regulatory requirements, establishing and
reviewing goals, continually improving systems and preventing pollution.

Tetsuya Nishijima
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