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Abstract

The term environmental label covers hundreds of exis
programs worldwide. They could be roughly divided in
first party approved labels (criteria verification by t
introducer) and third party approved labels (verification
an independent source according to an evaluation proc
Third party approved labels could be mandatory 
voluntary (figure 1).

Under the voluntary classification, the so-called “Se
of Approval“ play a key role as a sustainable market
instrument to promote products like printers, copiers, etc
the market. Some seals even restrict the use of ce
colorants in their basic criteria. For instance, certain 
colorants are banned.

The most important seals cover products which 
related to NIP (non-impact printing) technologies: Bl
Angel/Germany, White Swan/Scandinavia, Eco-Ma
Japan, Austrian Eco Label, etc. But the individual crite
may be different.

Consequently for awarding, only selected colorants 
be applied which have to be verified according to the la
requirements.

Unfortunately, these labels are in effect only for
specific country or region.

Introduction

During the last two decades environmental issues h
become more and more important. Today consumers
much more sensitive regarding the environmental impac
products in use. The consumers demand can be summa
by the following wish: "Use of environmentally safe a
friendly products only". Basically, this wish is relative a
not related to fixed values. It is dynamic because the s
of-the-art knowledge continues to expand worldwid
Furthermore, the total environmental impact of a produc
quite complex (e.g. cradle-to-grave concept, assessm
etc.) which could not be judged easily by the consum
himself.

However, the need was a simple classification (la
symbol) which distinguishes "environmentally improve
products from others.

During the last years the so-called voluntary, third pa
approved seals have become an important marke
instrument for NIP related products.
l”.
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Scope of Environmental Labels

Environmental Labeling

First Party Third PartyVerification:

Products MandatoryRelated to Corporate Voluntary

Warnings

etc.

Specific
Certification

Seal of Approval

Figure 1. Typical classification of environmental labeling.1 Eco-
labels like Blue Angel/Germany, White Swan/Sc. or E
Mark/Japan could be classified as third party, voluntary “Seals 
Approval”.

For awarding, detailed requirements regardi
ingredients in use e.g. for the printing ink (toner/ink jet in
etc.) have to be fulfilled. Because color printing is and w
be tomorrow’s standard, specific requirements regard
colorants are fixed.

The paper will be focused on the “Seals of Approva
(figure 1) and will discuss the impact on colorants by givi
the example of the Blue Angel seal procedure for printe
copiers, fax-machines and refillable cartridges.

International Environmental Labels

Figure 2. Examples of worldwide established “Seals of Approva
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Environmental Labels:
The Blue Angel and Related Labels

The Blue Angel was established in 19782,3 and was the first
label under the category "Seal of Approval" (father 
seals). Since then, several additional labels (figure 2) h
been introduced worldwide as a "soft instrument 
environmental policy". The basic criteria for awardin
include detailed requirements and test procedures regar
materials, working conditions, emissions, etc. which have
be verified by an independent institute (third party).

Table 1. Substance related standards2 for electrophoto-
graphic toners  and inks (e.g. ink jet inks, matrix printer
ribbon inks). The toner/ink  must not include:

Part 1

Heavy Metals
Substances based on:

- mercury
– lead
– cadmium
– chromium VI

Part 2

Colorants (Azo Dyes)a)

Azo colorants based on amines classified as carcinogenic or
suspected carcinogenic: MAK III A1, MAK III A2, MAK IIIB b)

Part 3

Other Hazardous Substances
Substances classified as carcinogenic or suspected carcinog
MAK III A1, MAK III A2, MAK III B 4,5) and marked with the
risk phrases:

R26: very toxic when inhaled
R40: possible irreversible damage
R42: possible sensitization by inhalation
R45: may cause cancer
R46: may cause genetic damage
R49: may cause cancer if inhaled
R62: may possibly impair reproduction
R63: may possibly be harmful to embryo
R64: may be harmful to the infant via the mother's milk

a) The term azo dyes is used in the sense of azo colora
Therefore pigments a well as dyes are included.

b) In 1999 the classification of the MAK listing system wa
reconsidered. Instead of III A1, A2 and B the categories 
named 1,2, 3 and in addition the categories 4 and 5 are ad
(for further details see (5).). In certain former issued awarding
publications still the old MAK nomenclature is mentioned.

Companies decide according to their individu
marketing objectives whether awarding of an eco label 
distinct products provides market advantages. It is
voluntary decision by the manufacturers whether th
expose their products to the basic criteria.
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The aim of environmental labels is to mark (eas
recognizable by consumers) and promote products wh
from the overall environmental standpoint, distingu
themselves by a special environmental compatibility 
compared with other products serving the same purpose

In general, two levels of a product are considered:

1. the various phases of life of a product (production, u
disposal: cradle-to-grave concept)

2. the product impact on the environment (hazard
substances, emissions, waste aspects)

Consequently, the labels include distinct requireme
regarding product raw materials, application behav
(emissions, etc.) as well as consumed materials during
(inks, etc.).

Today, several eco labels describe NIP-rela
products. In general, they are following the requirement
the Blue Angel, but differences exist concerning the deta
requirements according to opinions in the various countr

The Impact on Colorants: Blue Angel2

Commercially available goods/products are separated 
product groups with respect to a target application fam
(e.g. printers). For each  product group a defined U
number (UZ = Umweltzeichen/-Environmental Label) is
allocated.

The following product groups are related to N
printing technologies and consider requirements regar
colorants for printing inks (toners, ink jet inks).

UZ 55a: Reusable Ribbon and Toner Cartridges
UZ 62: Copiers
UZ 85: Printers
UZ 95: Fax machines (recently established in 1999)

During the last two years the requirements for the i
(toners, ink jet inks, etc) have been harmonized and to
they are identical. The requirements do not distingu
between different printing technologies. The color
criteria are valid for electrophotography as well as for 
jet; they are substance related.

In general part 1-3 of the substance related stand
are relevant for all ingredients including colorants. 
addition, the restrictions (part 2 azo colorants) cover 
amine raw materials on which azo colorants are based.

Those colorants are banned which are based on am
listed in the so-called MAK list under the sectio
carcinogenic or suspected carcinogenic. This list is upd
continuously, typically once a year. If additional amines 
listed, the seal applicant has to check whether his colo
decision is influenced. A simple way for determining this
imploying a kind of "retrosynthetic procedure" based on 
colorant structure (figure 3). However, a stateme
confirmation from the colorant manufacturer which 
accepted by the third party (see award criteria guideli
verifications) should be requested.
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Figure 3. Retrosynthetic procedure: Idealized retrosynthetic bo
cleavage in order to identify the basic amine components for
check.

But it is quite clear that non azo-colorants as well as
azo pigments have to fulfill part 1 and part 3 of t
substance related standards.

As a consequence of the award criteria the numbe
allowed colorants out of hundreds available is reduc
according to their eco/tox behavior. An individu
examination  of each colorant in use is necessary accor
to the criteria.

Furthermore, this has to be done according to 
changes of the basic criteria as well as taking into acco
any additional listing systems (e.g. MAK) on which some
the criteria might be based.

Typically such eco-labels like Blue Angel will b
reconsidered after about 4-5 years. But the additional lis
systems are often changing continuously or frequently 
once a year.

Because no worldwide standardized eco-label
procedure as well as basic criteria exist, this work has to
done for each awarded label frequently.

Conclusions

The term eco-labels covers a wide range of worldw
programs in order to describe the environmental impact
products/processes. Of special interest are the “Sea
Approval“ labels (Blue Angel, Eco Mark, White Swan
which are relying on third party verification according 
fixed criteria. These type of  labels are so-called posit
labels and they are voluntary. Labels are existing 
product groups like photocopiers, printers, fax-machin
and refillable cartridges (e.g. Blue Angel) requiring speci
properties for the toner/ink ingredients, especially t
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colorants. Different national labels could demand differe
award criteria for the same product group.

The impact on toner (ink) colorants will be summarize
on the basis of the Blue Angel requirements as follows:
- exclusion of azo colorants based on amines which 

listed in defined reports (e.g. MAK, etc.)
- exclusion of colorants based on certain heavy me

(e.g. Cd, etc.)
- exclusion of colorants which are in gener

eco/toxicologically problematic (see individual awar
criteria, e.g. may cause cancer)

Consequences
-  limitation of useful colorants by the criteria
- development of new colorants
- frequent reconsideration whether the used color

fulfills the partly changing requirements in the ind
vidual countries/regions.

Finally, as an result of the last 20 years, environmen
thinking and behavior is becoming more and mo
important as well as influencing the consumer’s decision.

Therefore such labels have become a strong marke
and advertising instrument in several regions. Internatio
standards like ISO 14000 are supporting this kind 
thinking.

But unfortunately no globally standardized eco-lab
instrument exists. This would make the colorant decis
much more simple and convenient for those who have
apply them.
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