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FOREWORD

The European Union Network for the Implementation and Enforcement of
Environmental Law is an informal network of the environmental authorities of EU
Member States.  The European Commission is also a member of IMPEL and shares the
chairmanship of management meetings.

The network is commonly known as the IMPEL Network

The expertise and experience of the participants within IMPEL make the network
uniquely qualified to work on certain of the technical and regulatory aspects of EU
environmental legislation.  The Network’s objective is to create the necessary impetus
in the European Community to make progress on ensuring a more effective application
of environmental legislation.  It promotes the exchange of information and experience
and the development of greater consistency of approach in the implementation,
application and enforcement of environmental legislation, with special emphasis on
Community environmental legislation.  It provides a framework for policy makers,
environmental inspectors and enforcement officers to exchange ideas, and encourages
the development of enforcement structures and best practices.

Information on the IMPEL Network is also available through its web site at
http://europa.eu.int/comm/environment/impel.

This fact-sheet is the result of a project within the IMPEL Network. The content does
not necessarily represent the view of the national administrations or the Commission. 
The fact-sheet was adopted during the IMPEL Meeting of 24-26 May 2000.
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Introduction

Background

Due to their vast number, small and medium-sized enterprises (SMEs) are a significant
source of pollution. The prevention and control of this pollution therefore constitute an
important task.

At the 12th IMPEL Plenary Meeting in Vienna, December 1998, it was decided to
approve the project ‘Fact sheet for SME sector’. The project is based on a sector by
sector approach and can be seen as a pilot project within the SME field. The printing
industry has been chosen for the first audit. If successful, the project could be followed
by the audit of other industry sectors.

Objective

The objective of the project is to provide regulators, enforcement and inspection
authorities as well as the SMEs themselves with useful and relevant information and
guidance on how to prevent, limit and control pollution from the sector in question. The
overall aim is that this would lead to a reduction in pollution from the printing industry
in Europe. 

The project takes an integrated approach to environmental information and covers
pollution to air, water and land as well as waste issues.

Procedure

Using a questionnaire, sector-specific information has been collected from the
participating countries concerning pollution control opportunities on the one hand, and
the practical experience of the use of different environmental policy instruments on the
other. The responses to the questionnaire were compiled and discussed at a workshop.

The product – a good practice fact sheet

To reach the objective of the project – to promote improved environmental performance
in this particular SME sector – the aim has been to produce a manageable document
providing regulators and the printing industry with clear and simple information on
pollution prevention opportunities (Part I) and environmental policy issues (Part II). Part
II is, in other words, intended to be a stock-taking of good examples that a regulator can
use to implement the pollution control measures in Part I.

Structure

The printing industry is very diverse both with regard to the type of printing process
used and the size of the plants. The large proportion of very small firms is, for example,
characteristic for this sector. The different printing methods have different
environmental impact and in many cases different pollution prevention opportunities.
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The technical part of the fact sheet is therefore structured after the steps: Pre-press,
press and finishing. Under press, the different printing processes are divided into offset,
flexo, screen and gravure printing. It has been regarded as too early to include the new
digital printing technology. Letter printing has been left out since it is a technology on
the way out.

The information on the use of environmental policy instruments in Part II is more
general, taking into account the different legal systems and differences concerning how
pollution from small and medium sized enterprises is controlled.

It should be noted that the aim of this fact sheet is not to define BAT for the printing
sector nor to come up with general recommendations on environmental policy issues but
should rather be seen as a means to share information and exchange practical experience
in these matters.
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PART I

PRE-PRESS

Process description

The first step in the printing process, imaging, produces an image of the material to be
printed. This process is fairly similar for all printing technologies. Therefore, this
procedure is discussed for all technologies, and the platemaking and press operations
are discussed separately for each technology.

Traditionally the image has been produced photographically, but today it is mostly
produced electronically. The imaging process begins with composition and typesetting.
Composition involves the arrangement of text, pictures and diagrams into the desired
format. This used to be performed manually but today computer systems are used. If an
image is to be printed as a colour reproduction it must be separated into four colours and
this can be stored in the computer or exposed on film.

Once the desired format and images are assembled, the data are exposed on
photographic film. The photographic emulsion on the film is composed of silver halide
and gelatine. The exposed film is developed, fixed and rinsed in automatic machines. A
proof print is often made for checking the reproduction process. Many different
methods exist and wet proofing is the traditional method of producing colour prints. 
Today proofs can be made directly from the data in the computer, being shown on the
screen or being printed out with an ink jet or laser print.

New technology

More and more printing enterprises have changed to transferring data from computer
direct to plate. This means that the use of film will decrease and disappear completely
when the companies also use digital proof prints. Today film exists on the market that
does not have to be developed by chemicals.

Chemicals and raw materials

- Film developer: containing for example: hydroquinone, phenidone, metol, potassium
sulphite, potassium carbonate, potassium or sodium hydroxide, potassium bromide.
- Fixer: containing for example: ammonium thiosulphate, sodium acetate, sodium
sulphite, glacial acetic acid, boracic acid.
- Cleaning solutions: containing for example chromium salts, sulphamic acid,
thiocarbamide, sodiumhudrogen sulphate or surfactants.
- Correcting fluid: containing for example potassium ferricyanide,
potassiumpermanganate.

But also proof print developer, film ( black and white), colour foils, dry toners and
liquid toners.
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More details about the chemicals can bee found in data sheets for the products.

Emissions to air

There are normally no emissions from pre-press. Odours can occur and some small
amounts of emissions from developers and fixers such as sulphur compounds, acetic
acid and ammonia from blueprint.

Discharges to water

The film is accompanied by a certain amount of fix when it is transferred to the rinsing
bath. This means that the quantity of chemicals and silver in the rinsing water may vary
depending on the fixing bath´s silver concentration, the design of the equipment and the
flow of rinsing water. Emissions to water from the pre-press process can be silver
compounds in the rinsing water, used developer, fixer and chromium compounds from
cleaning chemicals.

Waste

Most of the wastes from the pre-press process are defined as hazardous waste. The
following wastes defined as hazardous, occurs:

- Spent developer  EWC-code 090101
- Spent fixer EWC-code 090104 and 090105
- Spent proof print developer EWC-code 090101
- Film containing silver EWC-code 090107
- Cleaning solutions containing chromium EWC-code (possibly 060405)

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Tips Pre-Press

Developer
To reduce the amount of developer, a regenerating system can be connected to the
developing machine. The developer passes through a filter and then back to the
developing bath. An additive can be added to the developing bath in order to extend the
life-time of the developing solution. This can reduce the amount of developer used by
about 40%. This is a measure that will save money for the company and result in less
transport.  

Fixer
A recirculating electrolytic recovery system removes silver from the fixer solution and
the fixer solution is then reused in the photo process. By recirculating the desilvered fix
to the process tank, less fresh fixer solution is needed to replenish the bath. The amount
of silver carried over to the rinsing water is also reduced. This can reduce the amount of
fixer used by about 70%. This is a measure that will save money for the company and
result in less transport.  

Rinsing water
The rinsing water in developing machines can be recirculated if the water passes
through a filter and in some cases an ion exchanger. To prevent the growth of micro
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organisms, the system can use UV-radiation or biocides can be added. The water can
then be used for mixing new fixing solution from powders or concentrates. This type of
system reduces the water consumption and no silver will end up in the sewage system.

Another system which reduces the silver content in the rinsing water is ion exchange.
This method is used for developing machines that cannot use the recirculating system.
Many developing machines can be connected to a single ion exchanger.

Hazardous materials storage
Hazardous materials should be stored where no direct connection to sewer can be find.
They should be stored in a separate room where the floor is water tight and resistant
against stored chemicals. In case of accident there should be a high treshold so no fluids
can flow out of the storage room.
Stored in second containment and of such a volume that in case of accident all fluids
will remain in the containment.
If hazardous chemicals are stored outside the surface should be water tight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident.

OFFSET

Lithography, a planographic process, is often referred to as “offset”. It is the most
widely-used printing process today. Offset refers to the use of a rubber blanket to
transfer the image from the plate to the substrate. There are several types of offset
printing but they all use an offset plate and they all rely on the fundamental property
that oil and water do not mix. Depending on the type of substrate or the products
printed, the offset process is further divided into sub-processes: sheet-fed, heatset web
and non-heatset web (coldset or weboffset). Presses are available as sheet-fed or web-
fed.

Platemaking

Process description

In offset plates, the image areas and the non-image areas are in the same plane. A metal,
paper or plastic printing plate is precoated with a thin light-sensitive polymer layer. The
printing or image areas are ink-receptive and water-repellent. The non-image areas are
water-receptive. Water-based mixtures, referred to as fountain solutions, function as a
separation agent. 

A variation of the offset process is the “waterless” process, in which the light-sensitive
layer is coated with a non-printing layer consisting of silicone rubber. Ink is accepted in
the image areas where the silicone has been removed.
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Exposure of the printing image on to the offset plate is made in a printing down frame.
The montage foil or film is positioned on the plate. Exposure is made using a xenon,
metal halide or mercury vapour lamp. After exposure, the plate is developed, rinsed and
covered with gumming.

New technology

The process will be digitilized. The digital image will be transferred from the computer
directly to the printing plate and exposed by an IR or visible laser or by UV-light. The
use of film, film-developer and film will disappear. The technique is called CTP
(computer-to plate). At present, the exposed plate has to be developed by chemicals.

Some of the offset plates for CTP contain a coating of silver halide. The silver halide
plates have to be developed by traditional photographic chemicals. This type of CTP-
plate will probably disappear in a few years` time when the photo polymer coatings of
the plates are more high light sensitive than the traditional offset plates are. Another
type of CTP-plate is the thermo printing plate which does not use chemicals. The plate
is exposed by laser. Today different types of thermo plates have to be developed. For
the new plate, the laser burns and transforms the exposed area of the coating to dust
particles and mist. 

Chemicals and raw materials

- Plate developer negative containing for example: alkalis, alcohols and surfactants.
- Plate developer positive containing for example: alkali hydroxide, sodium silicate and
surfactants.
- Pre-treatment solution (waterless plate) containing for example: propylene glycol,
aminoalcohol and diethylene glycol.
- After-treatment solution (waterless plate) containing for example: diethylene glycol
ethers, ethyl butyric acid.
- Plate cleaner (waterless plate) containing for example: isoparaffins
- Gumming containing for example: gum arabic, dextrins, biocides.
- Cleaning solutions containing for example :  surfactants.
- Correcting fluid containing for example: acid, alcohols and fluorides.
- Offset printing plates,different types.

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

There are normally no emissions from platemaking. Some small amounts of VOC
emissions, such as alcohols, can occur from developers.

Discharges to water

During development, the uncured part of the light sensitive plate coating is dissolved in
the developer. The plate is accompanied by a certain amount of developer when it is
transferred to the rinsing bath. This means that the quantity of chemicals in the rinsing
water may vary depending on the design of the equipment and the flow of rinsing water.
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The rinsing water will contain small quantities of decoating agents causing a COD load
of about 300 mg/l.

Waste

Waste defined as hazardous from the offset platemaking process is:

- Spent platemaking developers EWC-code 090102 and 090103
- Plate cleaner EWC-code not quite clear but possibly 070704

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from the platemaking process is used offset printing plates which are a
valuable resource and should be sent for recycling.

Tips Platemaking

Silver halide plates, CTP (not recommended)
If these types of plates are used the rinsing water should be treated in a similar manner
to rinsing water from film processing.

Hazardous materials storage
Hazardous materials should be stored where no direct connection to sewer can be find.
They should be stored in a separate room where the floor is water tight and resistant
against stored chemicals. In case of accident there should be a high treshold so no fluids
can flow out of the storage room. Should be stored in second containment and of such a
volume that in case of accident all fluids will remain in the containment. If hazardous
chemicals are stored outside the surface should be water tight and resistant to chemicals.
The storage place should have a roof  and a wall,  high enough to store the volume of
the chemicals in case of an accident.

Sheet-Fed Offset

This is the most common printing process used by small and medium sized printers. The
sheet-fed offset is normally used for smaller printing volumes up to 20,000 signatures.

Web-fed offset is normally used for larger volumes.

Process description

Sheet-fed offset is mostly used for printing on paper. Any kind of paper can be used.
Printing is done on single sheets, using one or more printing units, depending on the
number of colours required.The principle of offset printing is that the printing areas are
ink-receptive and the non-printing areas are kept free from ink by being ink-repellent
(see platemaking). The non-printing areas are kept clean with fountain solution
containing isopropyl alcohol (IPA) or isopropyl alcohol substitutes/extenders. Ink is
transferred from the printing plate to the sheet via a soft rubber blanket on which the ink
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is first set off. Cleaning solvents are used to clean plates, rollers and rubber blankets.
Automatic cleaning can be built into the press.

New technology

Digital printing might be an alternative technology but so far it is only used when
printing small volumes.

Chemicals and raw materials

- Ink containing for example: organic pigments, bindings, dryers (cobalt and manganese
salts), drying inhibitors (cyclohexanone oximes, phenols, ketones), fungicides,
phthalates and waxes.
- Fountain solution: IPA or ethanol. Fountain concentrate containing for example:
phosphoric acid, gum arabic, corrosion inhibitors, wetting agent, drying stimulator,
fungicide, antifoaming agent etc..Substitute for IPA containing for example: tensides
and glycols.
- Cleaning solvents: Traditional products based on petrochemical volatile mixtures
containing aromatics. Medium volatile organic solvents; flash point between 55 and
100°C. Low volatile solvents, flash point about 100°C. Mixture of vegetable cleaning
agents (VCA) and low or medium volatile solvents. Vegetable cleaning agents.
- Different process chemicals
- Plate cleaner containing for example: phosphoric acid, solvent, emulsifiers.
- Print dusting powder containing for example: maize starch, calcium carbonate,
tripolite
- Paper, all grades.
More details about the chemicals can bee found in data sheets for the products.

Emissions to air

VOCs are emitted from the use of IPA or ethanol during printing, and from organic
solvents used when cleaning the offset press.

The main source of IPA or ethanol emissions is from the use of the fountain solution
during printing  Incineration of gases is normally not used to abate emissions from sheet
fed offset printing.

By using lower vapour pressure solvents such as vegetable based cleaning agents or
high boiling aliphatic solvents, emissions can be reduced. By installing automatic
blanket washers less solvents can be used.    

Ozone – The emission of ozone, produced by the UV lamps, can be a health problem for
workers in the company as it is an aggresive chemical and in low concentrations have
effects on the respiratory system. The environmental impact is negligible when the
ozone is exhausted to the atmosphere as it quickly degrades into oxygen. The emitted
amount is low compared to other sources.
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Discharges to water

Fountain solution

When cleaning the system, fountain solution is often discharged to the sewage system.
Some plants collect the used fountain solution and send it off-site as waste.

In a printing press with a conventional dampening system, the dampening rollers are
washed with high pressure. This water contains small amounts of ink and fountain
solution.

If substitutes for IPA are used, the tensides can be a problem if the fountain solution is
discharged to sewage system. Some of the tensides have a low biodegrability.  Make
sure the substitutes are less hazardous than IPA.

Organic solvents and ink.

When cleaning the press, water is used to getting rid of the dust from the blanket. This
water contains organic solvents and ink. The most common way to dispose of this water
is the sewage system.

Waste

Waste defined as hazardous from the sheet-fed offset printing process is:

- Organic solvent EWC-code: not quite clear but possibly 070704
- Used ink EWC-code: not quite clear but possibly 080302

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from this process:

- Shop towels/cleaning rags EWC-code: not quite clear but possibly150201 or 080399
- Paper rolls from automatic washing EWC-code probably 150201 or 080399
- Paper waste
- Fountain solution when cleaning the system
- Rubber blankets

Tips Sheet-Fed Offset

Substitutes for IPA
There is a development work ongoing to try to find substitutes for IPA. There are
printers who have been able to substitute IPA. It is important to make sure that the
alternatives do not contain other hazardous substances, which can be dangerous for
environment. The company should check with the supplier to identify hazardous
chemicals.

Reduce the concentration of IPA in the fountain solution
It is possible to lower the percentage of IPA to 5%, sometimes even lower. This can be
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done if the water quality is good. It is possible to use a deionization system for source
water/raw water.

Refrigerating IPA
Refrigerating the system (between 10 to 15 °C ) is a way of reducing the evaporative
loss of IPA.

Recycling of IPA
Using a recirculating unit, including in-line filters, prolongs the lifetime of the fountain
solution. This doesn’t decrease emissions but it minimises the total use of IPA. 

Vegetable inks
Instead of on mineral oils, vegetables inks are based on vegetable oils, which are a
renewable source and will therefore not increase emissions of greenhouse gases.

Automatic cleaning
Automatic washing systems reduce the amount of cleaning solvents needed. Print
quality is also improved. Automatic washers can be used for blanket wash and for
washing the impression cylinder. Cleaning solvents with a high flash point and also
modern vegetable-cleaning agents can be used in automatic washing systems.

Substitutes for organic solvents/cleaning solvents
New types of cleaning agents, based on vegetable oils esterified with alcohol, reduce the
emission of VOC. These cleaning agents have a flash point between 100-150°C. Use of
these materials also lead to improvements in health and fire safety. The vegetable
cleaning agents are made from a renewable source and will therefore not increase
emissions of greenhouse gases. The high boiling solvents have the same advantages as
the vegetable ones but they are not renewable and are more toxic.

Distillation of solvents
Recycling of both IPA and cleaning solvents is possible, for example by distillation.
This does not reduce emissions but results in a reduction in the amount of solvents used.
The amount of waste decreases and raw materials are saved. The need for transportation
decreases. If the dampening solution had been discharged to sewer previously,
discharge to water is minimised.

Waterless offset
It is possible to print waterless offset. In waterless printing, there is no fountain solution
and therefore no emissions of alcohol and no discharge of water containing fountain
solution. There is a considerable cost involved in converting the press to this technique
and for new plates and equipment for platemaking. 

Good housekeeping
Reduction of VOC emissions by good housekeeping. Containers with solvent,
distillation sludge or rags contaminated with solvents should be firmly closed.

Hazardous materials storage
Hazardous materials should be stored where no direct connection to sewer can be find.
They should be stored in a separate room where the floor is water tight and resistant
against stored chemicals. In case of accident there should be a high threshold so no
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fluids can flow out of the storage room. Should be stored in second containment and of
such a volume that in case of accident all fluids will remain in the containment. If
hazardous chemicals are stored outside the surface should be water tight and resistant to
chemicals. The storage place should have a roof  and a wall,  high enough to store the
volume of the chemicals in case of an accident.

Web Offset Printing, Coldset

Process description

Coldset is the printing method used for newspaper printing and for printing business
forms. Paper is printed from a roll and the ink dries when absorbed in paper. The run
length is from a thousand to several thousand copies. Cleaning of plates and blankets
often needs to be done during printing.  As in sheet-fed offset, dampening solution is
used. To achieve the right surface tension, non-ionic surface agents such as citrate
buffer is used. Spray dampening systems are more and more common in coldset offset.
In this system, lower concentrations of the fountain solution are needed and this reduces
the total amount. In business forms printing, IPA is used.

New technology

Today it is possible to use waterless plates in coldset printing. The press has to be
converted to this and refrigeration of  the ink rolls may be required. Costs can be
reduced as less ink is used and damping solution is not required.

Chemicals and raw materials

- Ink containing for example: organic pigments, bindings, dryers (cobalt and manganese
salts), drying inhibitors (cyclohexanone oximes, phenols, ketones), fungicides,
phthalates and waxes.
- Fountain solution: Fountain concentrate containing for example: phosphoric acid, gum
arabic, corrosion inhibitors, wetting agent, drying stimulator, fungicide, antifoaming
agent etc.
IPA is used for printing business forms.
- Cleaning solvents: Traditional products based on petrochemical volatile mixtures
containing aromatics. Medium volatile organic solvents; flash point between 55 and
100°C. Low volatile solvents, flash point about 100°C. Mixture of vegetable cleaning
agents (VCA) andlow or medium volatile solvents ). Vegetable cleaning agents.
- Different process chemicals: Plate cleaner containing for example: phosphoric acid,
solvent, emulsifiers.
- Paper, all grades.
More details about the chemicals can bee found in data sheets for the products.
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Emissions to air

When cleaning the offset press, different organic solvents are used. The emissions of
VOC depend on which cleaning solvent is used, cleaning method, and how the waste is
stored.

Discharges to water

When cleaning the rubber blankets water is used to remove the dust from the blanket.
This water contains organic solvents and ink. The most common way to dispose of this
water is the sewage system.

Dampening water contains components that are toxic to water living organisms.

Waste

Waste, defined as hazardous from coldset offset printing process, is:

- Organic solvent EWC-code: not quite clear but possibly 070704
- Used ink EWC-code: not quite clear but possibly 080302

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from this process:

- Shop towels/cleaning rags EWC-code: not quite clear but possibly 150201 or 080399
- Paper rolls from automatic washing: possibly 150201 or 080399
- Paper waste
- Fountain solution when cleaning the system
- Rubber blankets

Tips Coldset

Vegetable inks
Instead of on mineral oils, vegetables inks are based on vegetable oils, which are a
renewable source and will therefore not increase emissions of greenhouse gases.

Substitutes for organic solvents/cleaning solvents
New types of cleaning agents, based on vegetable oils esterified with alcohol, reduce the
emission of VOC. These cleaning agents have a flash point between 100-150°C.  Use of
these materials also lead to improvements in health and fire-safety. The vegetable
cleaning agents are made from a renewable source and will therefore not increase the
emission of greenhouse gases. The high boiling solvents have the same advantages as
the vegetable ones but they are not renewable and more toxic.

Vegetable cleaning agents (VCA) are more expensive than conventional cleaning
agents, but the volume of VCA needed for cleaning blankets is just 1/5 of the volume of
conventional cleaning agents. Automatic cleaning has a high flash point and long
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evaporation time which means that special fire safety systems and air-condition systems
are not required

Automatic cleaning
Automatic washing systems reduce the amount of cleaning solvents needed.  Printer
quality is also improved. Automatic washers can be used for blanket wash and for
washing impression cylinder. Cleaning solvents with a high flash point and even
modern vegetable-cleaning agents can be used in automatic washing systems.

Distillation of solvents
Recycling of both IPA and cleaning solvents is possible, for example by distillation.
This does not reduce emissions but results in a reduction in the amount of solvents
used.. The amount of waste decreases and raw materials are saved. The need for
transportation decreases. If the dampening solution had previously been discharged to
sewer, discharge to water is  minimised.

For business forms:

Substitutes for IPA
There is development work on- going to try to find substitutes for IPA. There are
printers who have been able to substitute IPA. Make sure that the alternatives do not
contain other hazardous substances witch can be dangerous for environment. Material
safety data sheets should be assessed to identify hazardous chemicals.

Reduce the concentration of IPA in the fountain solution
It is possible to lower the percentage of IPA to 5%, sometimes even lower. That can be
done if the water quality is good. It is possible to use a deionization system for source
water/raw water.

Refrigerating IPA
Refrigerating the system between 10 to 15 °C) is a way of reducing the evaporative loss
of IPA.

Recycling of fountain solution
Using a recirculating unit, including in-line filters, prolongs the lifetime of the fountain
solution. This doesn’t decrease emissions but it minimises the total use of IPA.

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 
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Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

Web Offset Printing, Heatset

In heatset printing, the ink dries in an oven with additional energy.  Exhaust gases from
heatset contain volatile organic compounds from inks, cleaning agents and from IPA.
Heatset offset is normally used when printing a large number of copies. The run length
varies from about 30.000 copies to several (hundreds of) thousand. Printing in heatset
gives richer colours and you can use a better paper quality than in coldset printing.
Heatset is typically used when printing magazines and advertising catalogues. 

New technology

Waterless plates are also a new technology in heatset printing. Similar to sheet-fed
offset, there is development work on going to try to find substitutes for IPA.

Chemicals and raw materials

- Ink containing for example: mineral oils (high boiling point 200-350° C), organic
pigments, bindings,  dryers (cobalt and manganese salts), drying inhibitors
(cyclohexanone oximes, phenols, ketones), fungicides, phthalates and waxes.
- Fountain solution: IPA or ethanol. Fountain concentrate containing for example:
phosphoric acid, gum arabic, corrosion inhibitors, wetting agent, drying stimulator,
fungicide, antifoaming agent etc.
- Substitute for IPA containing for example: tensides and glycols.
- Cleaning solvents: Traditional products based on petrochemical volatile mixtures
containing aromatics. Medium volatile organic solvents; flash point between 55 and
100°C. Low volatile solvents, flash point about 100°C. Mixture of vegetable cleaning
agents (VCA) and low or medium volatile solvents. Vegetable cleaning agents.
- Different process chemicals: Plate cleaner containing for example: phosphoric acid,
solvent, emulsifiers. Print dusting powder containing for example: maize starch,
calcium carbonate, tripolite.
- Paper, all grades

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

The main environmental problem in heatset is the emission of combustion gases from
the drying oven. In a heatset afterburner, the VOC`s oxidise to CO2 and H20. The main
types of afterburners in heatset are the thermal or catalytic systems. An environmental
criterium for heatset is that VOC emissions are less than 20 mg carbon/Nm3 (VOC-
directive proposal).
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Some of the IPA used as dampening solution is burned in the afterburner but most
emissions to air occur during printing.

When cleaning the heatset press, different organic solvents are used. The emissions of
VOC depend on which cleaning solvents are used, the cleaning method, and how the
waste is stored.

Discharges to water

Fountain solution

When cleaning the system, fountain solution is often discharged to the sewage system.
Some plants collect the used fountain solution and send it off-site as waste.

If substitutes for IPA are used, the tensides can be a problem if the fountain solution is
discharged to sewage system. Some of the tensides have a low biodegrability.  Make
sure the substitutes are less hazardous than IPA.

Organic solvents and ink.

When cleaning the press, water is used to getting rid of the dust from the blanket. This
water contains organic solvents and ink. The most common way to dispose of this water
is the sewage system.

Waste

Waste, defined as hazardous waste from the heatset offset printing process, is:

- Organic solvent EWC-code not quite clear but possibly 070704
- Used ink EWC-code not quite clear but possibly 080302

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from this process:

- Shop towels/cleaning rags EWC-code possibly 150201 or 080399
- Paper rolls from automatic washing EWC-code possibly 150201 or 080399
- Paper waste
- Fountain solution when cleaning the system
- Rubber blankets

Tips Heatset

Substitutes for IPA
There is development work on-going to try to find substitutes for IPA. There are
printers who have been able to substitute IPA. Make sure that the alternatives do not
contain other hazardous substances witch can be dangerous for environment. Talk with
your supplier to identify hazardous chemicals.
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Reduce the concentration of IPA in the fountain solution
It is possible to lower the percentage of IPA to 5%, sometimes even lower. That can be
done if the water quality is good. It is possible to use a deionization system for source
water/raw water.

Refrigerating IPA
Refrigerating the system  between 10 to 15 °C is a way of reducing the evaporative loss
of IPA.

Recycling of IPA
Using a recirculating unit, including in-line filters, prolongs the lifetime of the fountain
solution. This doesn’t decrease emissions but it minimises the total use of IPA.   

 Automatic cleaning
Automatic washing systems reduce the amount of cleaning solvents needed. Print
quality is also improved.. Automatic washers can be used for blanket wash and for
washing the impression cylinder. Cleaning solvents with a high flash point and also
modern vegetable-cleaning agents can be used in automatic washing systems.

Substitutes for organic solvents/cleaning solvents
New types of cleaning agents, based on vegetable oils esterified with alcohol, reduce the
emission of VOC. These cleaning agents have a flash point between 100-150°C. Use of
these materials will also lead to improvements in health and fire safety. The vegetable
cleaning agents are made from a renewable source and will therefore not increase the
emission of greenhouse gases. The high boiling solvents have the same advantages as
the vegetable ones but they are not renewable and more toxic.

Distillation of solvents
Recycling of both IPA and cleaning solvents is possible, for example by distillation.
This does not reduce  emissions but results in a reduction in the amount of solvents
used. The amount of waste decreases and raw materials are saved. The need for
transportation decreases. If the dampening solution had previously been discharged to
sewer, discharge to water is minimised.Spray dampening systems – the same system
used in coldset offset can be used here.

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.
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FLEXOGRAPHY

Flexography involves printing from a raised image on a printing plate made from either
rubber or photopolymers with highly fluid, quickdrying inks. The process’ main
applications are flexible packaging, cartons for liquids, paper/plastic bags,
cartons/packaging and sanitary products.

Platemaking

Process description

There are three main types of flexo plate: rubber, photopolymer and laser-graved roller.
The traditional method of making a flexo plate begins with the exposure of metal plate
through a negative and processing of the exposed plate using an acid bath. The resulting
metal engraving is used to mould a master using a bakelite board. The board, under
pressure and heat, fills the engraving and, when cooled, becomes a master for moulding
a rubber plate with a raised area that will transfer the graphics.

Today the most common method of making a flexo plate employs photopolymers in
either solid sheets or viscous liquids of various thicknesses. The photopolymer plate is
both back and face (through a negative) exposed to ultraviolet light. After exposure, the
unexposed, non-polymerised, areas are washed out by means of a solvent or water wash.
The result is the relief plate.

New technology

Traditional plate processing requires the use of film using developer and fixer chemicals
and generates silver bearing waste. The new technology is digital plate imaging
technology. The plate has a very thin layer of material, termed integral mask that is not
transparent to UV-light. A high-power laser removes the integral mask and the plate
receives a main ultraviolet exposure. The plate is washed, dried and finished with the
same process as a conventional solvent washable photopolymer plate. Water washable
plates are being developed.

A high-power laser can also be used to engrave rubber flexo plates. The laser is
controlled through a scanning unit or an electronic workstation. After engraving, no
further processing is needed.

Chemicals and raw materials

- Acids: for etching metal plates and reducing stickiness of the photo polymer plate.
- Perchloroethylene: to wash photo polymer plates.
- Solvent washout solution: containing for example: alcohols, aliphatic and
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cycloaliphatic hydrocarbons.
- Cleaning agents
- Rubber plate
- Photo polymer plate

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

Emissions occur when washout solution containing solvents, even if theprocess often is
carried out in sealed equipment. Solvent can be recycled by using vacuum distillation.

Discharges to water

Spent water washout solutions are often discharged into the sewer system. The
discharges will often contain cleaning agents and non-hardened prepolymer. Often the
wash-out water is filtered or undergoes other pretreatments, such as floccculation or
sedimation before discharging.

Waste

Waste defined as hazardous from the flexographic platemaking is:

- Spent perchloroethylene EWC-code not quite clear but possibly 070703
- Spent solvent wash-out solution EWC-code not quite clear but possibly 070704
- Acids such as etching solutions, plate activator EWC-code possibly 110106
- Metal hydroxide sludge EWC-code not quite clear but possibly 190201
- Distillation sludge EWC-code 140505
- UV lamps EWC-code 200121

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from the platemaking process:

Rubber plate, plate mould, filtered polymer, unexposed photopolymer plate and
processed photopolymer plate.

Tips Platemaking

Photopolymer plates
Changing to water or non-halogenated solvents instead of halogenated solvents. It often
requires another type of plate and in some cases new machines if changing to water.
Filtration and/or sedimentation to separate the photoemulsion from the washout water.

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and



22(42)

P:\olle\reports\reports\factsheet-final.doc

resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

Printing

Process description

The ink is applied to the raised area of the plate, and the image is transferred by the
plate to a substrate (film, paper or board). The inks used for flexography are liquid and
contain solvents or water. The ink supplied may need diluting with solvent or water to
adjust the viscosity for the run.

The flexographic printing press can be either web- or sheet-fed. Sheet-fed printing
machines are used for the direct printing of corrugated board. The corrugated board
passes through the printing units in one plane. Other packaging materials are mostly
printed on web machines. The printed web proceeds through an overhead dryer section
to dry the ink before the next colour is printed. After completion of printing the last
colour, the web moves through an overhead tunnel dryer to remove all residual solvents.
After finishing a printing job, it is necessary to clean the printing plates, the inking
system, the anilox roller etc. The cleaning is done with solvents similar to those in the
ink if solvent-based ink has been used. As long as the ink is still wet, water can be used
in the cleaning process if the printing has been done with water-based ink.

New technology

UV flexographic inks are being used increasingly, depending on the market and the
quality required. They are currently not suitable for every purpose but are under
development. At present UV-curing inks are used on narrow presses. Using UV inks
reduces the volatility of the ink.

Modern presses are equipped with enclosed doctor blade systems, which reduce the
amount of ink needed to fill up the system to 10-20%, compared with conventional
inking systems.

Chemicals and raw materials

- Solvent-based inks containing for example: pigments, maleic resin varnish,
nitrocellulosa varnish, wax, plasticiser, ethanol, propanol, ethylacate, propylacetate and
methoxypropanol.
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- Water-based inks containing for example : pigment acrylic emulsion, monoethylamine,
dipropyleneglycole, ammonium hydroxide and wax.
- UV-inks: consist of binders, additives, photo-initiators and pigments.
- Solvents: such as alcohols, esters, ketones, glycol ethers, aromatic hydrocarbons and
aliphatic hydrocarbons.
- Cleaning solutions containing for example : alkalis, detergents, solvent or sodium bi-
carbonate.
- Paper/film, carton, board etc.

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

There are significant VOC-emissions especially from flexographic printing with
solvent-based ink. Because of the variety of solvents used in the inks, the vapours are
not recovered. Incineration of the exhaust gases is an alternative, where the use of inks
with a lower solvent content, UV-drying inks or water based inks is not an option. A lot
of the exhaust gases are emitted to air without any treatment.

The emission of ozone, produced by the UV lamps or from corona treatment (treatment
of the surface of plastic film to facilitate printing), can be a health problem for workers
in the company as it is an aggressive chemical and in low concentrations affects the
respiratory system. The environmental impact is negligible when the ozone is exhausted
to the atmosphere as it quickly degrades into oxygen. The emitted amount is low
compared to other sources.

Discharges to water

When water-based inks are used, wastewater accumulated from cleaning of the inking
system etc contains inks and sometimes even alkalis, detergents and solvents. Printing
inks contain biocides, organic pigments and metals in special inks. The wastewater can
have high nitrification effects and be toxic to water living organisms.

Smaller quantities of wastewater can occur from the cleaning process when solvent inks
have been used.

Waste

- Ink residues containing solvent EWC-code 080302
- Solvents EWC-code not quite clear but possibly 070704
- Ink residues, water-based EWC-code 080303
- Distillation residues EWC-code 140505
- UV ink residues EWC-code not quite clear but possibly 080302
- UV lamps EWC-code 200121
- Cleaning agents containing alkalis EWC-code not quite clear but possibly 070701
- Rugs containing inks/solvents EWC-code not quite clear but possibly 150201

- Paper/film, carton, board etc
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Tips Printing

Solvent-based ink
Water-based ink should be used if possible. Recycling waste solvents and waste ink on-
site and use for equipment cleaning. If possible press return inks can be mixed with
black inks and used for jobs where high quality is not required. Some ink manufacturers
offer the service of taking back ink waste for use in the production of new black ink.
Enclosed doctor blade ink system reduces evaporation losses.

Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvents should be firmly closed.

Water-based inks
Baking powder can be used in the cases when parts have to be taken off the press and
soaked and cleaned in a separate bath instead of alkaline.

Water from different cleaning operations should be treated, by ultrafiltration or vacuum
distillation, and if it is possible reused for cleaning.

Hazardous materials storage

Hazardous materials should be stored where no direct sewer connection can be found.
They should be stored in a separate room where the floor is watertight and resistant to
stored chemicals. In case of accident, there should be a high threshold so no fluids can
flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

SCREEN PRINTING

Stencil Making

Process description

A frame with a fine mesh fabric, tightly stretched, is coated with a light sensitive
emulsion.
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A positive film is fixed on the fabric and exposed to UV light, which cures the exposed
photo emulsion. After this a negative picture is developed. This is done by washing out
non-cured photo emulsion with water. The washing out is done manually in a sink or in
automatic washers. Re-circulation of the rinsing water is currently not common. After
edge masking and retouching with filler, the frame is ready for printing. After printing
the frames must be carefully cleaned before using them again.

New technology

Computer to “plate” technology is used at some screen-printing plants. The technique
needs to be developed before it can be considered viable for common screen printers. It
is regarded as a cleaner process because the “film step” and the stencil developing
chemicals are excluded. There are a few vegetable ink removers on the market but they
can’t be regarded as an established substitute yet.

Chemicals and raw materials

- Emulsion: Diazo systems containing for example: acrylates, diazocompounds-
sensibilators and acrylate-diazocoumpounds.
Comments: Use of diazo-based emulsion may create a need for hypochlorite-based anti-
goast agents, which should be avoided.
- Photopolymer film.
- Filler
- Non-water-soluble containing: organic solvents
- Water-soluble containing for example: polyvinylacetate and polyvinyl alcohol.
- Cleaning: Ink removal containing: a mixture of organic solvents (not necessarily
volatile) or solvents mixed with emulsifiers. Stencil removal containing for example:
periodic acid or natriumperiodate. Anti ghost treatment containing for example: sodium
hypoclorit or sodium hydroxid.
- Degreasing containing for example: alkaline or surfactant-based degreaser

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

Screen cleaning is a source of emissions to air. Traditionally a lot of volatile organic
solvents have been used to clean the screens. Nowadays non-volatile solvents are
available. Especially when manual methods are used they are considered as a better
alternative. There are no emissions to air from the stencil making.

Discharges to water

Rinsing water from developing stencils contains reactive acrylates. This water is toxic
to water living organisms and shows high nitrification effects. Ink residues from water-
based ink contains biocides and photoinitiators.

Rinsing water from screen cleaning contains solvents, ink residues, periodate and other
substances.
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Waste

- Ink residues EWC code 080203
- Solvents EWC code not quite clear but possibly 070704
- Rugs containing inks/solvents EWC-code not quite clear but possibly 150201
- Non-cured acrylates
- Residues from stencilmaking

Tips Stencil making

Use non-volatile ink removers.

Avoid the use of ink removers that shows high nitrification effects.

Use automatic cleaner systems that recycle the ink remover and the rinsing water.  This
technique is feasable  for a printproduction of considerable size.

Remove as much ink residues as possible before using ink remover.

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

Printing

Process description

The prepared frame is placed in a screen press. Ink is pressed through the open parts of
the stencil and transferred to the paper underneath. Screen-printing can be done on all
sorts of materials (paper, board, plastic, textile mm.) The ink content varies depending
on the printing substrate. The machines can be of the flatbed printing type or the
cylinder printing type.
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New technology

No new technology is known. Work is on going to develop better UV-ink and water-
based ink so they can be printed on different substrates.

Chemicals and raw materials

- Solvent-based inks containing for example: organic pigment (inorganic pigment can
occur in some inks e.g. lead chromate in yellow ink), binders, plasticiser and aromatic
and aliphatic hydrocarbons, alcohols, cyclohexanone, isophorone, glycol ethers, glycols
and glycolesters.
- Water-based inks containing for example: organic pigment (inorganic pigment can
occur in some inks e.g. lead chromate in yellow ink), fungicides, binders, ammonia,
amines, glycolethers, alcohols, aliphatic hydrocarbons and N-methylpyrrolidone.
-UV-inks: consist of binders, additives, photo-initiators and pigments. (UV inks- they do
not contain VOC but they contain allergenic substances like acrylates and amines).
- Solvents used as diluters: such as alcohols, glycol esters, ketones, glycol ethers,
aromatic hydrocarbons and aliphatic hydrocarbons and N-methylpyrrolidone.
- Paper/film, plastic, carton, board, textile, metal etc.

More details about the chemicals can bee found in data sheets for the products.

Emissions to air

The solvents used in screen printing inks are a major source of emissions from screen-
printing. The emission occurs when mixing inks, diluting, during drying, when
cleaning, during printing, and when cleaning machines.

Ozone – The emission of ozone, produced by the UV lamps, can be a health problem for
workers in the company as it is an aggresive chemical and in low concentrations have
effects on the respiratory system. The environmental impact is negligible when the
ozone is exhausted to the atmosphere as it quickly degrades into oxygen. The emitted
amount is low compared to other sources

Discharges to water

From printing there is no discharges to water.

Waste

- Ink residues containing solvent EWC-code 080302
- Solvents EWC-code not quite clear but possibly 070704
- Ink residues, water-based EWC-code 080303
- Distillation residues EWC-code 140505
- UV ink residues EWC-code not quite clear but possibly 080302
- UV lamps EWC-code 200121
- Rugs containing inks/solvents EWC-code not quite clear but possibly 150201
- Paper/film, plastic, carton, board, textile, metal etc.
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Tips Printing

Solvent based ink
Use low solvent inks (water-based inks) – with 5-20% solvents like glycol ethers,
alcohol, aliphatic hydrocarbons and  N-pyrrolidon – when it is possible for example
when printing on board and thick paper (weight above 130g/m2). On thin paper it is still
difficult to use low solvent inks as they make the paper wavy.

UV screen inks are being used increasingly, and can replace solvent ink when printing
on some substrates.

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.They should be stored in second containment
and in such a volume that in case of accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

GRAVURE

Gravure is a process where the images lie recessed in the surface of the printing
cylinder. The cylinder is flooded with ink and the surface scraped clean to leave ink
only in the recessed, image areas. Gravure is most commonly used for catalogues and
magazines, Sunday supplements and advertising inserts. Also, gravure printing is used
for a variety of packaging materials, greeting cards, gift wrapping paper, wallpaper and
imitation tiles for floors and walls.

Cylindermaking

Process description

The gravure image carrier is a cylinder. It consists of a steel base, which is plated with
copper and covered with a thin layer of hard chromium. Today most cylinders are
prepared by electro-mechanical or laser-engraving methods. A minority of cylinders is
still made by traditional photographic and etching methods. In this process, the most
common way is to cover the cylinder with light-sensitive materials, copy the image onto
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this, develop it and then etch it into the copper surface using ferric chloride or copper
chloride in a strong hydrochloric acid solution.

The steps in gravure cylinder preparation depend on whether the cylinder is a new one
or has already been used. The engraved copper layer on the cylinder is removed after
printing. The cylinder is then degreased, deoxidized and a separation layer is applied
before a new layer of copper (Ballard skin) can be deposited by electrolysis in a copper
sulfate bath, containing sulfuric acid and small amounts of hardener and thiocarbamide.
The copper surface is polished with an abrasive stone or with diamond cutters so that it
is absolutely even before engraving.

As copper is rather soft, the cylinder is covered with a thin layer of chromium. Before
chrome plating, the cylinder is degreased, deoxidized and sometimes polished.
Chromium is deposited by electrolysis in a bath containing chromic oxide and sulfuric
acid. After chromeplating, the cylinder has to be polished again.

New technology

Traditional cylinder making requires the use of film (opalines), developer and fixer
chemicals and generates waste containing silver. More of the gravure cylinders are
being engraved directly from digital files, which means that no chemicals are used in
this part of the process.

New methods that have been tested are plastic tubes that are put over the cylinder and
stripped off after printing. Laser is used to engrave the cylinder.

Chemicals and raw materials

- Toluene, ethanol for manual degreasing.
- Sodium hydroxide for electrolytic degreasing and chemical decoppering, pH adjusting
and neutralising the effluent from the wastewater treatment system.
- Sulfuric acid, hydrochloric acid used in coppering electrolyte, dechroming electrolyte,
nickel electrolyte, chroming bath, as chroming etching agent and degreasing agent.
- Copper sulfate in coppering electrolyte.
- Nickel sulfate and nickel chloride in nickel electrolyte and activation solution for
cylinder correction.
- Separation solution containing for example: sodium sulfate, silver nitrate or protein
solution.
- Polishing stone, abrasive paper for grinding/polishing.
- Ferric chloride used in etch solution and copper etching agent for cylinder correction,
in wastewater treatment system.
- Alkali dichromate used as sensitising solution.
- Asphalt as covering agent.
- Sensitising pigment paper in etching process.
- Chromic oxide in chroming bath.
- Copper anodes.
- Sodium sulphite used in wastewater treatment system.
- Floccating agents used in wastewater treatment system.
- Precipitant used in wastewater treatment system.
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More details about the chemicals can be found in data sheets for the products.

Emissions to air

All galvanic baths are fitted with air extraction. Mist from the electrolytic processes can
emit to the air. Baffle separator with aerosol screen reduces the emissions of Cr6 from
the chromium-plating bath. Hydrochloric acid emissions can occur from the de-
chroming bath. The amounts emitted are small. If etching is used, emissions of alcohol
can occur from developing and drying of the cylinder.

Discharges to water

After degreasing, deoxidation and during the polishing, rinsing water is used. The
rinsing water is led away from the baths in order to prevent overflowing. This water can
be treated but in some places is discharged without treatment. The wastewater contains
copper, chromium (both Cr3 and Cr6) and sometimes nickel and has a low pH.

Waste

Waste, defined as hazardous, from gravure cylindermaking is:
- Metal hydroxide sludge EWC-code 190201
- Copper bath  EWC-code not quite clear but possibly 060101 or 060405
- Nickel bath EWC-code not quite clear but possibly 060101 or 060405
- Chromium bath EWC-code not quite clear but possibly 060101 or 060405
- Alkaline degreasing agent    EWC-code not quite clear but possibly 070701 or 120301
- Filters from the copper bath EWC-code not quite clear but possibly 060405

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.

Other waste from the gravuremaking process:
- Copper dust
- Copper (Ballard skin) with chromium
- Rugs containing inks/solvents EWC-code not quite clear but possibly 150201.

Tips Cylindermaking

Silver or mercury separation solutions can be substituted with protein-based separation
solutions.

After the galvanic step, the cylinder is rinsed with water. The rinsing water can be used
to compensate evaporation losses.

To reduce the amount of copper, nickel and chromium in the wastewater, it can be
treated by for example precipitation, flocculation and sedimentation before discharging.

A baffle separator reduces the emissions of chromium (Cr6) from the chromium bath.
The collected fluid is led back to the bath.
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Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be found.
They should be stored in a separate room where the floor is watertight and resistant to
stored chemicals. In case of accident, there should be a high threshold so no fluids can
flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 
Separate tanks can be connected to the galvanic baths in case of an accident. The
contents of the bath flow into the tank.

Printing

Process description

Gravure uses low-viscosity inks, mostly solvent based, in order to fill the tiny
depressions in the cylinder. The inks vary depending on whether they are being used for
printing publications or packaging. In publication printing, the gravure ink contains
toluene while packaging printing inks use a variety of volatile organic compounds. In
most cases, the same type of ink is used for flexography and gravure when printing
flexible packaging.

In gravure, printing ink is applied to the engraved cylinder and removed from the
surface by a sharp doctor blade. The ink is only left in the engraved image area. To dry
the ink and drive off the solvents, the paper line enters a dryer in which large quantities
of air are blown onto the web of paper. The paper web must be dry before the next
colour can be printed.

In publication printing, the toluene-laden air can be passed through activated carbon
beds to recover the toluene. The recovered toluene is reused in new ink and some of it is
sold back to the supplier.

The inks in the printing packaging gravure contain a mixture of organic solvents and the
vapours are not reused but incinerated or emitted to air. Gravure printing is done mostly
on web fed rotogravure presses. After finishing a printing job, the cylinder is cleaned
with toluene or other solvents.

New technology

For the moment there are no improvements in new technology. Maybe new inks; water-
based or UV-curing inks for gravure publication will come in the future. Water-based
inks for packaging have been developed but are not used very much. Even UV-curing
for packaging inks will probable appear in the future.
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Chemicals and raw materials

- Solvent-based inks for packaging containing for example: pigments, resin, plasticiser,
wax, additives and solvents such as ethyl, isopropyl and n-propyl alcohols and their
acetates, methoxy and ethoxypropanols, aliphatic hydrocarbon.
- Solvent-based inks for publications containing for example: pigments, resins,
plasticiser, wax, additives and toluene.
- Solvents such as alcohols, esters, ketones, glycol ethers, aromatic hydrocarbons and
aliphatic hydrocarbons.
- Paper, wallpaper, labels, film, aluminium foils, carton etc.

More details about the chemicals can be found in data sheets for the products.

Emissions to air

Publication gravure plants have solvent recovery installations. Toluene is often the
solvent in the ink and is easy to recover. The toluene-laden air is led to an absorption
chamber with activated carbon and is retrieved by heating the carbon with steam. The
steam and solvent vapours are cooled and water is separated from the toluene. By this
method, a very large percentage of the toluene is recovered but still there are some
losses of toluene compare to the solvent input. Diffuse emissions of toluene and the
printed product still contain some toluene. Modern presses will emit 4 to 10% of their
solvent input and less modern presses between 10 and 15%.

Discharges to water

The condensed steam from the solvent recovery contains about 0.38 and 0.54 g toluene
per liter. The condensed stream can be led back to the steamer or used for cooling
purposes in a cooling tower or led through a stream of air bubbles. After treatment, the
toluene concentration in the discharge water is about 1 to 10 mg per liter.

If water-based packaging gravure inks are used, wastewater accumulating from the
cleaning of the inking system etc contains inks and sometimes even alkalis, detergents
and solvents. Printing inks contain biocides, organic pigments and metals in special
inks. The wastewater can show high nitrification effects and be toxic to water living
organisms.

Smaller quantities of wastewater can occur from the cleaning process when solvent inks
have been used.

Waste

Waste, defined as hazardous from the gravure printing process, is:
- Ink residues containing solvents EWC-code 080302
- Solvents EWC-code not quite clear but possibly 070704
- Distillation residues EWC-code 140505
- Cleaning agents containing alkalis EWC-code not quite clear but possibly 070701

The management of hazardous waste is subject to strict regulatory requirements in EC
legislation.
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Other waste from the gravure printing process:
- Rags containing inks/solvents EWC-code not quite clear but possibly 150201
- Ink residues, water-based EWC-code 080303
- Activated carbon
- Doctor blades
- Paper, wallpaper, labels, film, aluminium foils, carton etc.

Tips Printing

Solvent-based ink
Recycling waste solvents and waste ink on-site and use for equipment cleaning.
If it is possible, press return inks can be mixed to black inks and used for lowquality
printing. Some ink makers offer the service of receiving ink waste to use in the
production of new black ink.
Cleaning of the cylinders in the presses instead of outside the presses.
Reducing ink vaporisation by using diaphragm pumps instead of mechanical vane
pumps as the ink will not be heated so much.
Reducing diffuse emissions by negative pressure in the press enclosure, preventing
solvent-laden air from escaping to the outside.
Possibility to shut down the air-stream if printing units are not in use.

Packaging gravure water-based inks
Baking powder can be used in the cases when parts have to be taken off the press and
soaked and cleaned in separate baths instead of alkaline.
Water from different cleaning operations should be treated, by for example ultra-
filtration or vacuum distillation, and if it is possible reused for cleaning. 

Good housekeping

Reduction of VOC emissions by good housekeeping. Containers with solvent,
distillation sludge or rags contaminated with solvents should be firmly closed

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
find.They should be stored in a separate room where the floor is watertight and resistant
to stored chemicals. In case of accident, there should be a high threshold so no fluids
can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident.
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FINISHING

After printing, there is usually a need for further processing to turn the prints into
finished products. Some processes are done on the press itself. Others are done by
external specialist finishers and binders. Finishing processes include cutting, folding,
collating, perforating, binding, coating, laminating and many others. From an
environmental viewpoint, coating, laminating and binding are the most significant
finishing operations.

Laquering, Varnishing

Process description

A surface on a printing product that needs protection or a special brightness can be
laquered. It can be done in screen and offset presses or special laquering machines
(roller coaters). After laquering, the printing product passes through a dryer. There are
different types of laquers such as: 
- overprint varnishing, almost the same as offset print but without pigments
- water-based dispersion laquers
- UV-curing laquers
- solvent-based laquers.

New technology

No new technology is known.

Chemicals and raw materials

- Solvent-based laquers containing for example: resin, plasticiser, wax, additives and
solvents such as ethanol, butanol, propanol and ethylacetate.
- Water-based laquers containing for example solvents (such as glycol ethers), bindings
(such as acrylate polymer), fungicides, surfactants, dryers and waxes.
- UV-curing laquers containing for example binders (such as polyurethane, polyacrylate
and prepolymers such as epoxyacrylate and urethane acrylate), additives, photo-
initiators.
- Solvents such as alcohols, esters, glycol ethers, aromatic hydrocarbons and aliphatic
hydrocarbons.

More details about the chemicals can be found in data sheets for the products.
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Emissions to air

There are significant VOC-emissions especially from laquering with solvent-based
laquers. Because of the variety of solvents used in the laquers, the vapours are not
recovered. If solvent laquers cannot be substituted with laquers with a lower solvent
content, UV-drying laquers or water-based laquers, incineration of the exhaust gases is
an alternative. A lot of the exhaust gases are emitted to air without any treatment.

Discharges to water

Smaller quantities of wastewater can be produced from the cleaning process when
water-based laquers have been used. The wastewater can have high nitrification effects
and be toxic to water living organisms.

Waste

Waste, defined as hazardous, from laquering is:
- Laquering residue containing solvents EWC-code 080302
- Solvents EWC-code not quite clear but possibly 070704
- Distillation residues EWC-code not quite clear but possibly 140505
- Cleaning agents containing alkalis EWC-code not quite clear but possibly 070701
- Rags containing laquers/solvents    EWC-code not quite clear but possibly 150201

Tips Laquering, Varnishing

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.They should be stored in second containment
and in such a volume that in case of accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Solvent-based laquers

Water-based laquers or UV-curing laquers should be used if possible.
Recycling waste solvents on-site and use for equipment cleaning.

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

Laminating
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Process description

Most laminating is done by special plants. In printing packaging plants, laminating
usually is done in-house but in a special printing press. At the laminating the paper,
board, plastic film or aluminium foil will get a thin plastic layer. With solvent-based
systems, the adhesive-coated film passes through an oven to drive off the solvent before
being pressed on to the printed surface. A water-based system consists of emulsions of
co-polymers, which are applied to the film by a nip coater. As it is only partially dried
before it is laminated onto the printed surface, additional heat is often required in form
of IR. After drying, the emulsions are no longer water-soluble, so solvents are required
to clean the machines after use.

A special laminating foil, thermofoil, is pressed onto the printed surface at a
temperature of between 100 and 120°C.

New technology

An alternative to solvent-based systems has appeared, the urethane system, where two
constituents react together to form a very tough film.

Chemicals and raw materials

- Solvent-based adhesives containing for example: pigments, resin, plasticiser, wax,
additives and solvents such as ethyl, isopropyl and n-propyl alcohols and their acetates,
methoxy and ethoxypropanols, aliphatic hydrocarbon.
- Water-based adhesives containing for example: pigments, resins, plasticiser, wax,
additives and toluene.
- 2-components adhesives containing for example: polyurethane prepolymer,
polyether/ester (2-components adhesives do not contain VOC but they can contain
allergens like isocyanates).
- Laminating foils

More details about the chemicals can be found in data sheets for the products.

Emissions to air

There are significant VOC-emissions especially from laminating with solvent-based
adhesives. Because of the variety of solvents used in the adhesives, the vapours are not
recovered. If solvent adhesives cannot be substituted with adhesives with a lower
solvent content, UV-drying system, water based adhesives or thermofoiling,
incineration of the exhaust gases is an alternative.

Discharges to water

Smaller quantities of wastewater can be produced from the cleaning process when
water-based adhesives have been used. The wastewater can have high nitrification
effects and be toxic to water living organisms.
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Waste

- Adhesive residues containing solvents EWC-code 080402
- Solvents EWC-code not quite clear but possibly 070704
- Cleaning agents containing alkalis EWC-code not quite clear but possibly 070701
- Rugs containing adhesives/solvents EWC-code not quite clear but possibly 150201
- Laminating foils

Tips Laminating

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.They should be stored in second containment
and in such a volume that in case of accident, all fluids will remain in the containment.

If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Solvent based adhesives
Water based adhesives, UV-curing adhesives, 2-components adhesives or thermofoils
should be used if possible.

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.

Binding

Process description

In printing packaging plants, binding can be done in-house or at special bookbinders.
Books, catalogues or manuals are the most common types of printing products that are
binded. Hot-melt or water-based dispersion adhesive are the main types of adhesives
used for binding but even a polyurethane adhesive may be used.

New technology

The developments of the adhesives are to find an adhesive which will not give problems
in the de-inking process.
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Chemicals and raw materials

- Water-based dispersion adhesives containing for example: copolymers of acrytlate-
vinylacetate, polyvinylalcohol.
- Hot-melt adhesives containing for example: waxes, polyethene/vinylacetate, stabilizer,
resins, fillers.

More details about the chemicals can be found in data sheets for the products.

Emissions to air

There are no significant VOC-emissions from the binding process.

Discharges to water

Smaller quantities of wastewater can be produced from the cleaning process when
water-based dispersion adhesives have been used. The wastewater can have high
nitrification effects and be toxic to water living organisms.

Waste

- Adhesive residues EWC-code 080403 and 080404
- Cleaning agents containing alkalis EWC-code not quite clear but possibly 070701
- Rugs containing adhesives EWC-code not quite clear but possibly 150201

Tips Binding

Hazardous materials storage
Hazardous materials should be stored where no direct sewer connection can be
found.They should be stored in a separate room where the floor is watertight and
resistant to stored chemicals. In case of accident, there should be a high threshold so no
fluids can flow out of the storage room.
They should be stored in second containment and in such a volume that in case of
accident, all fluids will remain in the containment.
If hazardous chemicals are stored outside, the surface should be watertight and resistant
to chemicals. The storage place should have a roof and a wall, high enough to store the
volume of the chemicals in case of an accident. 

Good housekeeping
Reduction of VOC emissions by good house keeping. Containers with solvent,
distillation sludge or rags contaminated with solvent should be firmly closed.
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PART II

INSTRUMENTS OF ENVIRONMENTAL
POLICY

As shown in Part I above, the printing industry is very diverse regarding processes and
pollution prevention opportunities. There is a large proportion of small enterprises (less
than 50 employees) or even “micro” (less than 10 employees). But also IPPC
installations exist e.g. gravure printing plants (with a solvent consumption capacity of
more than 150 kg per hour or more than 200 tonnes per year, Annex I, category 6.7).

This part of the fact sheet is intended to give a very brief picture and a few examples of
how some European states have used and handled different environmental policy
instruments to improve the environmental performance in the printing sector.

Command and control instruments

The traditional way of pollution control is to use legislation and enforcement, typically
through permit and authorisation procedures. Looking at how pollution from the
printing industry is controlled and regulated in national law, two main, different
approaches can be identified depending on the regulatory tradition and administrative
structure. Some countries use uniform emission standards often based on a single-media
approach whereas other countries have a system were requirements for abatement
measures are determined on an integrated case-by-case assessment.

Regarding the printing industry, the thresholds that trigger regulatory requirements are
often related to the use of organic solvents. For example, printing works in which more
than 5 or 10 tonnes of organic solvents are consumed per annum can require a permit.
The thresholds can alter depending on the printing process in question.  An alternative is
to always require a permit for certain processes that typically have a significant
environmental impact, e.g. heat-set printing.

In any event, it could be assumed that a fairly low percentage of the printing companies
are regulated by permits. However, this does not necessarily mean that they are not
regulated by any environmental legislation at all. It seems that the way of controlling
pollution from these smaller installations varies a lot from country to country. In many
cases it is a matter for the local authorities who have the legal power to take action if a
printer causes a nuisance in the neighbourhood. Some countries use planning
permissions and zoning requirements (distance to nearest housing area) for location of
new installations.

Integrated or single-media regulation

Concerning the two regulatory approaches to industrial pollution control that have been
identified above, the following could be said.
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The use of uniform emission standards could mean that generic emission limit values
have been specified for a certain industrial process in a certain regulation. For example,
a Government ordinance on the limitation of water emissions from printing plants.
Different pollution in different media often has it’s own regulation and permit
procedures. Different authorities will in many cases handle inspection and enforcement
tasks.

The purpose of integrated or multi-media pollution control used in some states is to seek
the best overall solution from an environmental point of view. Taking the circumstances
in each individual case into consideration, this means, inter alia, that the potential
shifting of pollution from one medium to another can be prevented or at least controlled.
In this fact-sheet for example, it is recommended to use water-based ink instead of
solvent-based ink if possible. This implies a transfer of pollution from air to water
which, depending on the local environmental conditions, might not always be the
optimum solution.

The integrated approach could also be seen as more participative as it opens up
negotiations concerning cleaner technologies rather than end-of-pipe treatment. On the
other hand, it could be argued that there are certain risks connected with a dynamic and
flexible regulation without detailed prescribed requirements. Lack of transparency of
decision-making and lack of predictability of regulatory requirements are two factors
that have to be dealt with. General binding emission ceilings also seem to be a more
cost-efficient way of regulating an industry sector than if the authorities have to
determine site-specific emission limit values on a case-by-case basis. On the other hand
again, the bureaucratic burdens for investors are reduced with an integrated approach
since there is normally only need for one environmental permit.

However, the difference between these two ways of regulating pollution might be
smaller than it appears to be at first sight. There are often guidance notes,
recommendations and other non-binding guidelines that make it possible also to predict
the emission limit values that will be laid down in an integrated permit. The
technologies identified in these guidelines might very well be the same as the
technologies that uniform emission standards are based upon.

Developments

Efforts have been made to develop traditional command and control instrument. In
Ireland, for example, environmental management systems has been incorporated into
the integrated pollution control licensing system. Apart from specified emission limit
values, each licence also requires the establishment of an environmental management
system. This includes setting of objectives and targets, a pollution emission register and
extensive environmental performance reporting for air, water and waste emissions,
resource and energy usage.

Other countries use more general requirements regarding the operators’ internal control
and reporting.

In the Austrian Waste Management Act, it is stipulated that companies with more than
100 employees are required to implement a waste-management system. In addition,
there has to be one person with overall responsibility for waste management at the plant.
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Some countries have a general requirement in their chemical control legislation which
states that chemical products, which can be replaced by less hazardous ones, are to be
avoided. This is the so called substitution principle. One experience is that such a rule
could be rather too vague when it comes to strict enforcement but that it serves its
purpose as a basis for negotiations between the environmental authorities and the
industry.

The VOC-directive

On March 11, 1999 the Council adopted the VOC-directive (1999/13/EC) intended to
reduce the emissions of organic solvents from inter alia the printing industry. The
provisions of the directive should be transposed into the member states national law not
later than April 2001.

The directive applies to the categories of printing activities in Annex I when operated
above the thresholds for the use of organic solvents listed in Annex IIA of the directive.
The directive set emission limits but also includes other measures, such as the use of
low-solvent or solvent-free products or techniques. As an alternative to uniform
emission limit values Member States may set targets to be met by national plans.

Other instruments

Due to the vast number of small and medium-sized printing firms, legislation and
enforcement might not always work or might need to be complemented by other means.
The problem faced by the regulator when dealing with smaller companies in
environmental matters can in many cases be attributed to the companies’ lack of
resources and organisation to handle environmental issues. Small firms have in some
cases limited knowledge of legislation and technical solutions.

To improve the environmental performance of SMEs, the regulator might need to
develop and promote the use of other instruments rather than the traditional command
and control approach described above. Examples of such instruments are supply of
information, voluntary agreements, education, awareness rising, environmental
management systems, eco-labelling etc. This fact sheet, intended to provide regulators
and the printing industry with clear and simple information, could actually be seen as an
example of such an instrument.

A lot of initiatives have been taken and a multitude of activities is going on in this field.
Just to mention a few examples, see “the Guidance on BAT in Printing Industries
INTERGRAF/EGF”, January 1999, the EEA handbook “Environmental management
tools for SMEs”, March 1998 or “Best available techniques (BAT) for the printing
industry”, Nordic Council of Ministers, TemaNord 1998:539.

Below are a few initiatives concerning the printing industry taken by different states.

The Environmental Best Practice Programme

The Environmental Best Practice Programme (ETBPP) is a UK-wide Government
programme jointly funded by the Department of Trade and Industry and the Department
of Environment, Transport and the Regions. The ETBPP aims to promote cost savings
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and environmental improvement within UK industry and commerce. This is achieved
through the promotion of cost-effective cleaner technology and waste minimisation.
Through the Environment and Energy Helpline, the ETBPP also helps to increase
awareness of environmental legislation and general environmental issues.

The ETBPP has been active in the UK printing industry since 1996. To date, the ETBPP
has produced a number of good practice guidance documents. This includes Organic
Solvent Management; Good Housekeeping; Organic solvent management in screen
printing; Reducing raw material use in screen reclamation; Reduction of Isopropyl
Alcohol in Off-set Litho Printing; Replacement of Organic Solvent based Inks with UV
inks; Chemicals and Cleaning materials Management; Reducing Ink Wastage; Reducing
Substrate Wastage.

Further Information on the above can be viewed on: http://www.etbpp.gov.uk

NetRegs: an Internet tool to help communication with SMEs

The Environment Agency (UK) will shortly be launching an Internet site aimed at
giving small and medium sized enterprises (SMEs) information on how they can
comply with environmental legislation. There is compelling evidence that many smaller
businesses are both unaware of their environmental responsibilities and apprehensive
about contacting regulators for advice.

To complicate matters, most do not have the time and resources to wade through long
and complicated lists of legislation. In addition to information about key pieces of
legislation, NetRegs has been designed to give practical sector-specific tips on water,
waste and air issues and demystify the environmental responsibilities of smaller
businesses.  For more information and to receive information about the launch, e-mail:
tim.fanshawe@environment-agency.gov.uk

Eco-labelling

The Joint Nordic Eco-labelling – The Swan – is a voluntary, positive environmental
labelling scheme in the Nordic countries. The scheme is administrated by national
boards, which co-operate through the Nordic co-ordinating body. Among other things,
the body chooses product groups and lays down the final criteria.

The objective of environmental labelling is to provide information to consumers to
enable them to select products that are the least harmful to the environment.
Environmental labelling is intended to stimulate environmental concern in product
development.

One of the product groups for which criteria have been laid down is printed matter.
Experience shows that The Swan has had a considerable impact on the printing industry
in Sweden.  For more information and to download criteria documents etc., see
http://www.svanen.nu

A similar scheme exists in Austria. (Umweltzeichen Richtlinie, UZ 24, Schadstoffarme
Druckerzeugnisse)


