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Preface

More objectives, more topics,

more data

This 1996 Environment Report is Henlkel's sixth. From year
to year, the topics covered have become more international,
and a greater scope of material has been provided.

This vear, we have included much more information about
the Henkel Group as a whole, both in the data section and
the text. The data have been gathered from 52 sites all over
the world (ast year, the number was 31 and are therefore
truly representative of the entire Henkel Group. For the first
time, we have included information on the Group's emis-
sions in wastewater and on the waste situation,

Henkel c-:_'lmpanius in 'l‘l.lrkt.:y, South Afriea, Indonesia, Aus-
tralia and Argentina are represented for the first time, with
reparts on the progress they have made in environmental
matters,

Another novum: the brochure has been given a subtitle,
"Environmental Protection, Safety and Health in the Henkel
Group.”

Aspects of occupational safety and consumer protection
were considered to be outside the scope of previous reports.
Henkel's commitment to the Responsible Care Program of
the chemical industry has broadened the spectrum of topies,
however, especially in view of the fact that the Group-wide
management system SHE (Safety, Health, Environment) is
currently being introduced. SHE covers all areas of Respon-
sible Care and includes mandatory specifications for each
Group sife.

The chart showing the environmental objectives of the
Henkel Group and the management sectors as a whole, as
well as those of the individual Group companies and pro-
duction sites, has also been cxpanded, It demonstrates very
clearly that the comprehensive and open reports on environ=
mental subjects in recent vears have motivated and stimulat-
ed the entire Group.

Because the Responsible Care management system also in-
volves a commitment to applying internationally recognized
standards, we are participating in the Eco Management and
Audit Scheme of the European Union and subjecting the en-
vironmental management systems of the individual sites to

inspection and certification
by accredited external ver-
ifiers. After extensive pre-
liminary worls, the first
three sites were certified in
1996: the Group's largest,
and especially complex,
gite in Disseldorf-FHolt-
hausen; Kepee Chemische
Fabrik in Siegburg; and
Collardin  in  Herborn-
Schénbach. We have set
ourselves the objective of
prt)gr(-.sq;ivuly ;l::]‘liu\.fing
certification of all produe-
tion sites under the EU Eco Management and Audit Scheme
and/or to 15O 14001,

On the basis of this participation in the EU Eco Management
and Audit Scheme, the certified sites issue a comprehensive
and detailed environmental statement. This makes the dis-
tinction between the Group Environment Report and the in-
formation about individual sites e.'f.pm.:iully clear. For this rea-
son, the data section of the 1996 Group Environment Report
no longer contains any data referring specifically to the Diis-
seldorf-Holthausen site, Some of the more interesting data
i,tcms {rm‘n individu;i] :.'ilﬂ::,-.' arg "mc:ludt;q] in the main lmdy |,':f
the text.

Dr. Wilirled Umbach

A

Dr. Wilfried Umbach
Fxecutive Vice President
Research/Technology
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Dialague with the public

Open house attracts
neighbors

The chemical industry in a dialogue
with the public. Open houses at nine
sites in Germany, France and the USA
attracted dense crowds of visitors, who
used the opportunity to obtain infor-
mation on production conditions and
products, For Henkel, dialogue with iis
neighbors is an u'npnnnnl aspect of H‘*
Responsible Care. . .. ... ..., 7, 12

Help for Philippine coconut farmers
Capable cooperators

Philippine eoconut farmers are becoming small-scale entrepres
neurs, They are establishing cooperatives, and the German
Agency for Technical and Economic ('.'nnpt:rmion (GTZ), the
Philippine Coconut Authority, and Henkel are helping them to
help themselves, They are supporting the building of copra dry-
Y, JOC CHMIAPIE, oo nr i wou e e e e 14

Cosmetic products made from shrimps

All in the shell

High quality from the deep: Henkel's Care Chemicals section
has developed active ingredients from the chitinous shells
of shrimps for use in cosmetics and pharmaceuticals,

>

The chitosan derived from
chitin is characterized by
ita excellent ecologieal and
toxicological properties, The
strengthening  effects  of
chitosan solutions for hair-
styling products are tesied on
hair strands. .. .......I7

Renewable raw materials

Opportunities for

dustry

Matre a1 its purest — Henkel's
researchers and product devel-
opers have relied on renewable
taw materials for years. Their
use helps to conserve non-
renewnble resources, ... 18
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Henkel in brief

Henkel is a specialist in applied chemistry. The Henkel Group comprises 246 companies in more than 60 countries.

Group sales in 1996 amounted ta DM 16.3 billion, of which 28 percent were generated in Germany and 72 percent

elsewhere. The parent company is Henkel KGaA in Dilsseldorf. Henkal is one of the most internationally structured

groups in Germany.

Specialist in Applied Chemistry

The Group emplays 47,000 people,
of whom 31,000 work for companies
outside Germany. 9,000 of the
16,000 employees in Germany work
at the Diisseldorf parent plant, which
is the Group's largest production site.
The Henkel Group is the world’s
largest supplier of oleochemical bage
materialy (chemical produets derived
from renewable raw materials, such
as coconut oil and palm kernel ail),
and produets for the surface treats
ment of metals. Henkel also supplies
the most varied range of adhesive
products in the world, In Europe, the
Grcmp is a leading manufacturer of

Sales by regions, 1996

by customer location

Total sales: 16,301 (in DM milliens)
Germany 4,507 (28%)

Rest of Europe 7,679 (47%)

Narth America
1,886 (11%)

Latin Amarica 644 [4%)
Africa 253 (2%)
Asta, Australia 1,332 (8%)

G

toiletries, detergents and household
cleansers.

Together with an American company,
Ecolab Inc., Henkel operates Henkel-
Ecolab, a joint venture, in Eurape.
This joint company is the market
leader in institutional hygiene and
cleansing products and systems,
Applied research and development is
one of the Group's core fields of
compelence. Extensive know-how,
creativity and imagination are the
starting points for successful innovi-
tion, high product quality, an optimal
price-performance ratio, and the best

possible environmental compatibility
in all of the Group's research projects,

Environmental obligations of
ecological leadership

One of Henkel's central corporate
objectives is to be a global leader in
environmental and consumer protec-
tion.

All Henlkel companies, irrespective of
their geographical locations, take ac-
count of environmental protection re-
quirements in relation to all of their
activities,

Sales by product groups, 1996

Total sales: 16,301 (in DM milllons)
Chemical Products 4,186 (26%)

aurlace Technologies 1,044 (7%)

Industrial Adhesives/

Cosmetics/Tolletrins
2,677 (16%)

Detergents/Househald Cleansors

4,208 (26%)

Technical Consumer Praducts 2,508 (19%)

Industrial and [nstitutional Hygiene 1,414 (9%)

Gther 180 (1%)

G



Henkel in brief

Product Groups

For industrial customers and for consumers

The Henkel Group manufac-
tures almost 10,000 products,
Worldwide responsiblity for
these products rests with six
distinct business sectors.

Chemical Products
Oleoschemicals

Fatty acids; glycerine and
fatty acid derivatives; faty
aleohols and their deriva-
tives; pmdu:ts for the cos-
metics, toiletries and phar-
maceutical industries, for de-
tergents and household
cleansers; aroma chemicals/
perfume cnmpt:sil.ium; faod
and feedstuff additives;
natural-source vitamin E
and beta-carotene.

Organic

Specialty Chemicals
Base materials and additves
for plastics, paints and coat-
ings: auxiliary products for
textile, leather and paper
production; specialty prod-
uets for mining, oil drilling,
and for lubricanis, for plant
protection formulations and
the construction industry.

Inorganic Products
Water glass

Surface Technologies
Chemical products and ap-
plication systems for the sur-
face treatment of metals and
metal substitutes; lubricants;
cleaning agents; corrosion
inhibitors; products for con-
VETSion Pm:ﬂssing and water
treatment; engingering ser-
vices; antifrecze agents and
corrosion inhibitors for mo-
tor vehicle conling, systems;
CHC substitutes for cleaning
applications; polyurcethane
adhesives and sealants;
epoxide structural adhesives;
PVC and S8MA plastisols;
dispersion adhesives; acry-
lates,

Industrial Adhesives/
Technical Consumer
Products

Technical Consumer
Products

Wallpaper pastes; ceiling,
wall eovering and tile adhe-
sives; home decoration prod-

uets; sealants; polyurethane
foam fillers: contact adhe-
sives; wood glues; PVC pipe
adhesives; flooring adhesives;
building chemicals: coatings;
automotive after-products;
superglues; glue sticks and
roller applimtnrx: correction
products.

Industrinl Adhesives
Dinpcrsi,nn adhesives;
starch=, dextrin- and casein-
based adhesives; hotmelis;
polyurethane adhesives and
sealants; contact adhesives;
annerobic= and serobie-cur-
ing acrylates: eyanoacrylates;
polyamides; epoxide struc-
tural adhesives; flock adhe-
gives: rubber-ta-metal bond-
iﬁg agents; cable sealing
compounds; leatherboard,

Cosmetics/Toiletries
Toilet soaps; bath and show-
er products; deadorants; skin
creams; skin care products;
dental care and oral hygiene
products; hair shampoos and
conditioners; hair colorants;

hair styling and permanent
WHVE Fruduu'fs; perfumes and
fragranees; hair salon prod-
ucts,

Detergents/
Household Cleansers
Universal detergenis; special-
ty detergents; fabric soften-
ers; dishwashing praduets;
household cleansers; seour-
ing agents; floor and carpet
care products; bath and toilet
cleansers; glass eleaners and
lens wipes; furniture and
kitchen care products; shoe
care and laundry condition-
ing_ pmd.ucts; plant care
products.

Industrial and
Institutional Hygiene
Products, appliances, equip-
ment, systems and services
for cleaning, washing, main-
tenance, sanitizing and disin-
fecting applications at major
institutional and indusirial
customers, in the food and
beverage industries and in
the agricultural sector.

The production processes at the indi-
vidual sites must be safe for employ-
ees and the local community.

The Group works to increase public
awareness of its ecological leadership
role and to use this to boost its com-
petitive edge in the marketplace.
There are adequate instruments within
the Group for actively dealing with en-
vironmental topics. Henkel has two
central departments in its corporate sec-

tor Research/Technology, which have
focused on these tasks for many years.

Technical departments cooperate
on environmental protection and

safety

Environmental Proteetion and Safety
handles all production- and site-relat-
ed topics, including ®emissions”™ and
Eimmissions, energy, wasle gases,
wastewater and noise, while Biologi-
cal Research and Product Safety deals

* Terms marked with a = are explained on pages 52 to 55.

with all aspects of product safety for
mankind and the environment, The
two departments cooperate with each
other, as well ags with the technical
departments of the business or corpo-
rale seciors.

Environmental protection and safety
concerns are by no means restricted
to the experts, however. All employ-
ees are responsible for environmental
protection, accupational safety, and
health protection at their worlplaces.

S



Management

systems are an important instrument for advancing the development
of safety, health, and environmental protection. Their systematic
procedures reveal what has been accomplished, while simultaneous-
ly identifying areas where improvements can and must be achieved.
Henkel keeps the public informed about this situation, for example,

by publishing its environmental objectives in this report.

Teamwork is needed, in all parts af the Group, to translate environmental
management inta everyday practice. This phote was taken during a mesting
at Henkel Cerparation’s plant in Charlotte, North Caralina,



Management

Responsibility for the future. Sustainability must be the goal of all our economic activities today, We must ensure that

subsequent generations will have the same opportunities for development as we ourselves had. This is the key principle of

the Business Charter for Sustainable Development, as promulgated by the International Chamber of Commerce in Paris,

Henlel was one of the first companies to endorse this declaration, in 1991

Responsible Care in the Henkel Group

On the occasion of the 1992 Earth
Summit in Rio de Janeiro, the follow-
ing abjectives, summarized in Agenda
21, were agreed upon on the basis of
this sustainability principle. For eco-
namic activity to be sustainable, equal
priority must be given to economic,
ecological and social considerations,
and the challenge of putting this into
practice in everyday life must be tak-
en up by all sectors of society.
»Responsible Care has become an
important instrument for achieving
these objectives in the chemical in-
dustry. In February 1996, the Henkel
Management Board resolved to im-
plement the Respansible Care concept
on a Group-wide basis and to devel-
op an appropriate management sys-
tem based on uniform global specifi-
cations. This system will be manda-
tory for all Henkel sites.

An international and interdisciplinary
project team has already developed
fifteen Henkel standards covering the
six arcas of Responsible Care, as well
as all other business procedures with-
in the Henkel organization. The sys-
tem applies not only to product de-
velopment, production, occupational
safety and health, and purchasing and
distribution, but also to activities such
as external and internal reporting,
contractor relationships, and the ac-
quisition of new companies.

Each standard is defined in a detailed
series of guidelines. These guidelines
contain clear specifications for all
Henkel companies, ranging from
product clearance procedures, occupa-
tional safety measures, and production

safety plans to the measurement of
Eemission levels and the training of
external contractor personnel working
on Henkel sites.

Naturally, considerable vigilance has
been exercised to ensure that the Re-
sponsible Care management system
will reflect internationally agreed stan-
dards, such as the European Union's
*Eco Management and Audit Scheme
or the 150 14000 standards,

One of the Henkel standards 18 exelu-
sively dedicated to verifying and eval-
uating the implementation of the new
system and the success of the meas-
ures taken,

Establishing Group-wide
standards and guidelines

The project team completed the stan-
dards and guidelines by the fall of
1996. A pilot project was launched to
check their applicability and practica-
bility within the various management
sectors and at different international
sites. In early 1997, the implementa-
tion phase was initiated throughout
the Henkel Group,

The standards and guidelines were
distributed, together with supporting
explanations, throughout the Group.
Each site was instructed to assess its
own management system against the
specified standards and guide-
lines, This task was facilitated
by a set of checklists devel-
oped by the project team. The
checklists incorporate a scor-
ing system, which allows an as-
sessment of the degree of imple-
mentation. The objective is for all

management  sectors to  complete
these assessments, identify potential
improvements in the management
system, and prepare appropriate ac-
tion plans by the end of 1997,

SHE Management System

In order to distinguish the uniform
Henkel system at the individual sites
from the various national Responsible
Care schemes of the chemiecal indus-
try associations, Henkel refers to its
system internally as the SHE Man-
agement System, whereby SHE
stands for safety, health and environ-
ment.
The SHE management system is not
intended to play an isolated role
within the Henkel organization, how-
ever, but will be linked with other ex-
isting systems, such as Quality Man-
agement, For this purpose, a compre-
hensive, integrated and process-
oriented management system, desig-
nated HIPROM (Henkel Integrated
Process Management System), is being
established within the Group.
The clear-cut structure of this system
makes it easy for employees to find
the sections which are related to their
own activity and to identify
the applicable specifica-
tions and standards in

The Respensible Care
program s symbolized
by the same

laga worldwida,
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Management

the guidelines and manuals. This will
considerably simplify their daily
waorlk.

In addition, the HIPROM system
provides a clearly arranged outline of
upstream and downstream processes,
encouraging employees to take a fresh
look at the overall process from a
wider perspective. This stimulates
creative thought, a valuable in-house
source of innovative ideas on which
Henkel relies to improve environ-
mental protection, health, and safety.

Continuous Improvement

What does Responsible Care accomplish?

Responsible Care is a worldwide ini-
tiative developed by and for the
chemical industry. It is an expression
of its resolve to pursue continuous
improvement in safety, health, and
environmental protection, rather than
simply to comply with minimum
statutory requirements, It 15 the duty
of each individual employee within
the participating companies to use his
or her personal skills for the benefit
of mankind and the environment.
The purpose behind this chemical in-
dustry initiative is to define achiev-
able goals that will contribute to the
creation of an ecologically, economi-
cally, and socially sustainable sce-

nario for the future. Since the Re-

sponsible Care initiative is intended to

cover all fields of activity in the

chemical industry, its focus is on the

following six areas:

® Environmental protection

® Plant safety and emergency pre-
paredness

@ Occupational safety

® Product stewardship

& Distribution safety

& Internal and external dinlogue

The chemical industry has cafnmitmd

itself to the goals of this initiative in

40 countries worldwide - from A for

Argentina, through Brazil, Malaysia,

Poland and Turkey, to Z for Zimbab-

B e e e e R ]

Principles and Objectives of Environmental Protection and Safety

How we interpret
our responsibility

As a leading company and
Speclalist in Applied Chem-
istry, Henkel accepts its re-
sponsibility to socicty. As one
of the first companies to en-
dorse the Business Charter for
Sustainable Development of
the International Chamber of
Commerce, we are committed

{Fharval

to itg principles and to the in-
ternational program Responsi-
ble Care”,

We arc committed to develap-
ing and supplying products
and systems that offer special
benefits to our customers in all
parts of the world. Along with
this performance and quality
leadership, we are committed
to ecological |ea|:lcr:hi'p {Eca
Leadership),

This includes continuously im-
proving plant safety, environ-
mental and health protection,
as well ag oceupational safety,
We set ambitious goals for
aurselves. With the aid of effi-
cient management systems, we
monitor the progress, making
our results available bath
mternally and externally,

We encourage our business
partners and suppliers to aim
for the same standards of en-

vironmental protection and
safety.

Our corporate culture pro-
motes our employees’ true
dedication to their jobs,
Through multifaceted pro-
grams, we develop and pro-
mote our employees' under-
standing of environmental
pn‘:tcctiun and snf:ly, We rec-
ognize that these demanding
standards can only be met by
mativated and creative em-

ployees.

Goals we have set for
ourselves

Sustainable Development must
give equal priority to economic,
ecalogical and social goals, Only
ceonomically successful com-
panies will be able to contribute
to effective environmental pro-
tection and social progress,

Products

Henlkel supplies only products
and systems that are recog-
nized by acknowledged scien-
tfie eriteria as environmentil-
Iy compatible, To make sure
that our products and systems
are used safely, we inform and
advise our customers on an
ongoing basis,

Production

Throughout the world, sll our
production processes are de-
signed in such a way that, if
properly operated, our em-
ployees and our neighbors are
nat exposed to any health
hazard. In order to maintain
and enhance the safety of our
existing manufacturing plants,
we carry out n:gu!nr and 8Y4-
tematic checks according to
uniform Group-wide criteria,
Through continuous improve-



we, The national chemical industry
associations provide support in
achieving these goals. The organiza-
tion, rate of implementation, and spe-
cific content of the Responsible Care
programs vary from country Lo coun-
try, depending on local circum-
stances, including the legislative
framework,

Definition and communication
of company guidelines

The programs are adapted to national
eonditions and start at different lev-
els. One common feature, however, is
that they all call for the creation of a
management system to define and
commumniciate company guidelines, to
carry out company-wide ‘stockiak-
ing," and to subsequently formulate

corporate management objectives.
These requirements must be translat-
ed into an implementation program,
which should then be continuously
monitored against defined targets.

Ambitious requirements and
continuous improvement

Since corporate management defines
new, ambitious goals as soon as the
previous targets hove been met, a
‘control loop' 15 created which gener-
ates the desired continuous improve-
ment, The fact that Henkel intends to
implement an identical standard in its
mor¢ than 200 subsidiary companies
in over 50 countries has made it nec-
essary to create an additional man-
agement system, binding for all
Henkel companies, to complement

Management 9

the specifications of the national
chemical industry associations.

This means even more safety for the
communities neighboring on Henkel's
production sites, reduced ®emissions
into the environment, far-reaching
conservation of resources, and en-
hanced occupational safety and
health protection for employees. The
customer c¢an select from an even
broader range of high-performance
products, which can be handled with-
out risl to mankind and the environ-
ment, For Henkel's suppliers and
contractors, in turn, this mandatory
management system calls for a eritical
evaluation of their own environmen-
tal protection, occupational safety,
and health performance.

ments, we reduce the potential
for accidents and any adverse
impact our plants may have on
the environment.

In the development of new
production processes and in
the construction of new plants,
important components of con-
ception and planning are envi-
ronmental protection and safe-
ty, low consumption of re-
sources, as well as minimizing
emissions and wasie,

Occupational lnfety
Protecting employees at work
from health hazards is a wp
priority for Fenkel,

Our nl:nupnﬁnnul safety con-
cept is based on an integrated
approach that includes the or-
ganization of the worl, safety
management, safety technolo-
gy, production processes, the

substances used, and occupa-
tional health prl:l:.'lutinn::.

How we intend to
achieve our goals

Management systems

We utlize management sys-
tems 1o maintain our environ-
mental standards and monitor
the degree to which our envi-
ronmental and safety goals
have been achieved, Regular
audits are part of these sys-
tems. Henkel's own internal
rules are binding for all con-
cerned.

Employee motivation
With our engoing environ-
mental protection and safery
training, we sensitize our em-
pinyccs and ask them to con-
tribute to environmental pro-
tection and safety at each

workplace and in each work-
ing, envirenment,

All our employees are com-
mitted to the goals of plant
and occupational safety and
environmental and health pro-
tection, To achieve this, em-
ployees with leadership re-
spnnsibiliw are Eiwzn the necs=
essary decision-making au-
thority, adequately qualificd
personnel and the necessary
TES0UTCes,

Employee pcrfm'mum:c in
matters of environmental pro-
tection and safety is taken into
nccount both in performance
reviews and career planning.

Technology transfer

We systematically carry out
the Group-wide transfer of
technologies and management
methods in the fields of envi-
ranmental and health protecs

tion and safety. In that way,
we also contribute 1o global
socinl progress,

Dialogue

We encourage our employees
to work at all levels on issues
n:laling 1o environméental pro=
tection and safety.

In dealing with the publie, we
seize the initiative, We inform
the publil; rcgu]nrly, cnndidl:{
and fully - even when we
have made mistakes,
Cuestions and concerns on

the part of the public are treat-
ed seriously and are responded
ta.
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Third-party verification

Environmental management system certification

In recent years we have seen the emer-
gence of international standards for the
assessment of corporate environmental
management systems, Within the Fu-
ropean Union (EU), one such standard
is the »Eco Management and Audit
Scheme, whereas =ISO 14001 has
been adopted at the wider international
level. These two standards are compa-
rable, but not identical. The publication
of an environmental statement, for ex-
ample, is required only under the EU's
Eco Management and Audit Scheme,
However, both standards call for ac-
creditation by an external certification
body, which carries out an ®audit for
this purpose. The comprehensive
preparatory work for such an audit
must be performed by the company
seeking acereditation,

Henkel expects its participation in this
public auditing system to vield both in-
ternal and external benefits. In-house
effects are achieved through the docu-
mentation of the management system,
Le., its organizational and operational
structure, as well as through audits of
individual plants, Both are helpful in
identifying a plant's strengths, as well
as its potential for improvement, At the
same time, the environmental state-
ment serves as a new public communi-
cation platform.

The first three Henkel sites were certi-
fied under the EU Eco Management
and Audit Scheme in 1996, beginning
with Kepec Chemische Fabrik in Sieg-
burg, near Bonn. This was followed by
the successful audit of the Henkel par-
ent plant in Diisseldorf, despite the
particularly complex nature of this site.
The third suceessful candidate was
Gerhard Collardin in Herborn-Sehiin-
bach (Hesse), a Henkel Surface Tech-
nologies subsidiary, which, in view of
its highly international clientele, was
certified not only under the EU Feo
Management and Audit Scheme, but
also to ISO 14001,

As a conclusion to the audit, the ac-
credited auditors from Lloyd's Register
Quality Assurance emphasized the uni-
versally high degree of employee moti-
vation and praised a number of other
aspeets, such as the comprehensive
structure of the Collardin and Kepec
environmental management systems
and the systematic employee training
program at Henkel's Diisseldorf site,

Eco portfolio analysis

How viable is a
product?

The problem has been around for a
long time: How can a company best
initiate and carry through the devel-
opment of products that satisfy the
criteria of economic and ecological
sustainability? How can a manufac-

Example of a portfolio analysis
Varying customer benefits of
products

I e
5 ®

Eco performangs

A portfolio matrix consists of several flelds,
representing different combinations of at-
tributes, The eeologleal evaluation of a
product is shown in terms of the relation-
ship between customer benefit and eco per-
formance, with the size of the circles repre-
senting the product quantity that can be
sold on the market. This males the strate-
gic opportunities immediately identifinble.

turer arrive at an unambiguous as-
sessment of the ecological and eco-
nomic viability of his products? For
Henkel, there is another question, too:
Which products will contribute to the
corporate goal of Eco Leadership?
The answer to these questions is given
by an ecological portfolio analysis.
This is a method of showing the eco
performance spectrum of a product in
relation to its customer benefits. The
eco performance of a product is a
measure of its ecological strengths and
weaknesses, evaluated according to
the criteria of sustainable develop-
ment, These include the use of re-
sources (type and quantity of raw ma-
terials required), and the product's be-
havior and fate in the environment
{(®ecotoxicity, degradation patterns,
influence on the greenhouse effect,
ozone depletion). In this way, ecolog-
ically and economically sustainable
products can be easily identified,

Life cycle assessment of adhesives

Exemplary
properties

Liofol is the name of a group of ad-
vanced adhesives, marketed by
Henkel for use in the manufacture of
composite plastic films and aluminum
foils. These films and foils are em-
ployed for wrapping foodstuffs, such
as instant meals or coffee. A Henlel
subsidiary, COGNIS Industrial Con-
sulting, has now compared and eval-
uated the ecological properties of
Esolvent-free, ®=water-based, and
solvent-based Liofol ®polyurethane
laminating adhesives as part of a
klife cycle assessment,

The solvent-free Liofol adhesive came
out on top. As could be expected, it
showed obvious ecologieal advan-
tages over the conventional solveni-
hased adhesive. In addition, its envi-
ronmental compatibility was signifi-



cantly greater than that of the water-
based reference product. The ®pri-
mary energy input required for the
solvent-free Liofol variety was about
60% below that of the comparable
solvent-based formula. Compared
with the water-based product, about
2084 less energy was required.

Life cycle assessment

Polyurethane laminating films

Crutha ail ®
Glabal warming
Acid rn I
Smog 4
Eutrophication
Wasle
E) 0% RO% 100%

@ solvent-free @ watgr-based
@ solvent-based 10096

Waste mana gement

Residual Materials
Management
Project

In an effort to increase waste recys-
cling rates and develop safe concepts
for the removal of waste from all
German production sites, while also
reducing costs, Henkel has launched
its "Residual Materials Management
for Germany" project. In the first
stage of this project, the various waste
types and quantities, together with
the associated recycling or disposal
routes and costs, were recorded and
then documented in the form of a
register.

The close cooperation and exchange
of experience among all German pro-

Management

Principles translated into Turkish

Environmental objectives made more accessible

Henleel's principles and objectives in the
field of environmental protection and
sufety (see pages 8 and 9) were revised
and cireulated throughout the organiza-
tion in 1995, The text was distributed
in the Group's two working languages,
German and English, The management
af the Tiirk Henlkel site in Iamir,
Turkey, was determined to muke these

duction sites is expected to yield far-
reaching synergetic effects. In many
cases, it may be possible to consoli-
date waste from several sites, to re-
duce the costs of proper disposal,

Enviranmental monitoring

Surfactants in
rivers

In the late 19505, Henkel launched
one of the first German river ®moni-
toring programs, on the Rhine. Ever
gince that time, the ®surfactant load
in the Rhine has been systematically
analyzed, In the first phase, re-
searchers' inlerest was focused on
measuring surfactant concentrations.
The Bhine was then considered to be
one of Europe's dirtiest rivers. A trend
reversal oceurred in the mid 19605,
when pollution levels began to decline
markedly as sewage treatment plants
were extensively upgraded and new
biodegradable surfactants came into
Lise,

A key role in this context was played
by the readily biodegradable ®alkyl-
benzene sulfonate (LAS)  ‘Today,
Henkel increasingly uses surfactants
derived from renewable raw materials,
such as ®alkyl polygyleoside (APG)
and »fatty alechol sulfate (FAS)
These products offer the advantage of
being quickly, casily, and completely

principles intelligible to all of its em-
ployees, not just those conversant with
CGeermun or English.

The principles and objectives were
translated into Turkish, modified to
reflect local conditions, and distributed
among all employees in the form of a
bilingual (Turkish/English) brochure,

biodegradable, indeed far more 5o than
is legally required. In the second phase
of .chimnmcnlul monitoring, re-
searchers are examining what happens
to those small amounts of surfactants
which enter streams and rivers via the
discharge fram sewage  treatment
plants, In one of these experiments,
Henkel's ecologists prepared so-called
concentration profiles for LAS and
FAS along the Anger and Rur rivers,
in an effort to determine the down-
stream biodegradation rates. The ex-
perimentally determined half-life of
both surfactants was found to be just a
few hours - significantly below the
360-hour safe limit set by the Euro-
pean Union for detergent surfactants,

Enviran mantal manitoring an the Rhine: a sclentist

takes water samples at Disseldorf-Wimmelgelst,
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Henkel neighbors show keen interest during a visit to the Dilsseldarf parent plant.

Dialogue with the public

Open house attracts neighbors

Communication 1% gr:lnd for everyone.
At an open house, neighbors get a
chance to look behind the seenes,
while the companies themselves have
a valuable opportunity to engage in a
dialogue with the public, A total of
nine Henkel sites in Gc:‘:r\uny. France
and the USA held such events in 1996,
Their importance is documented by
Henkel's neighbors themselves, The
Diisseldorf parent plant had 20,000
visitors, including 3,000 young peo-
ple, wha took a special interest in the
apprentices’ workshops and vocation-
al training programs.

MNeighbors also flocked to the smaller
subsidiaries, Gerhard Collardin, in
Herborn-Schiinbach, attracted over
700 visitors, as did Kepee Chemische
Fabrik, in Siegburg. Similar success
was registered by Henkel France, in
Reims, as well as the three US sites, in
Cedartown, Georgia, Hoboken, New
Jersey, and Los Angeles, California.
Visitors showed an interest in a wide
range of subjects. Apart from secking
information on the products made,
many had come to get an idea of cur-
rent working practice and production
conditions. Questions also revolved
around environmental protection and

safety activities, the business situa-
tion, and job security.

Open house events are just one means
of conducting a dialogue with the
I‘u‘.'i,\:{l\.hl':r.-:. Fﬂ,ﬂ.]uunl diz-
cussion groups and in-
formative presentations
at all Henkel sites en-
sufeé a continuous ox-
change of views,

Safety brochure

What to do in an
emergency

“What Henkel Does for Your Safety”
is the title of a brochure first pub-
lished in 1992, in accordance with
Section 11a of the German Industrial
Accidents Ordinance, to provide in-
formation for those who live and
work around our Diisseldorf parent
plant, An updated version, with an
improved layout, became available in
September 1996, The new edition
will also be more easily understoad
by foreign readers, as the emergency
instructions are printed in six lan-
guages.

Discussion panels

Strengthening
communication

A new form of regular community
dialogue has been developed by the
US subsidiary, Henkel Corporation,
at its plants in Cincinnati, Ohig, and
Kankakee, Nlinois, The Henkel-Eco-
lab site in Nieuwegein, in the Nether-
lands, and Flenkel Ireland, near Cork,
have opted for the same approach,
Discussion groups, known as Com-
munity Advisory Panels (CAP), have
been established, bringing together
members of the local community and
company employees, The discussions,
in which an external maderator often
participates, provide an opportunity
to talk about local site activities, as
well as any problems which may
arise,

Ideally, each CAP should represent
the broadest possible cross-section of
the  community, including
lawyers and students, con-
servationists, and busi-
ness people. Although
the main purpose is to
provide information and
gather feedback on commu-
nity affairs and concerns, experience
shows that the CAPs also promote
greater appreciation of the Henkel
site among its neighbors, and that
CAP members frequently take up
Henkel's cause in their community.
Henkel Corporation’s plant in Hobo-
ken, New Jersey, is planning a CAP
in cooperation with other industrial
faciliies in its neighborhood. The
Cedartown, Georgia, plant has also
started a dialogue with the local com-
munity, while Henlkel Polska has em-
barked on talks with the citizens of
Raeiborz in the context of a muniei-
pal environmental conservation pro-
gram.



Hazard control programs
Regular drills

Emergency drills are becoming a per-
manent feature of preventive hazard
control at an increasing number of
Henkel Group sites. They comprise
not only the emergency practice runs
carried out by plant fire departments,
for instance, but also full-scale drills
for practicing cooperation between
individual sites and external emer-
gency services when danger threat-
ens, Emérgency management proce-
dures are tested in a variety of pre-

defined hypothetical scenarios (e.g., &
fire or the accidental release of a haz-
ardous substance).

At Dilsseldorf-Haolthausen, a total of
five such drills was held in 1996, As
in Kankakee, Mlinois, in the USA,
and Cork, Ireland, all of the exercises
were organized and evaluated by in-
dependent consultants,

The US plants in Cineinnati and Los
Angeles have also instituted an emer-
gency practice program. For the Los
Angeles exercise, for example, the ag-
sumed hazard scenario was an earth-
quake, measuring 8 on the Richter
scale,

Management

In some cases, the drills are conduct=
ed in cooperation with local emer-
gency services or neighboring compa-
nies.

Another important element of these
emergency drills is the subsequent af-
ter-action meeting, where experience
15 exchanged and problem areas are
identified.

All of the emergency drills have
brought forth a wealth of information
on potential improvements, The plants
involved will therefore be repeating
these exercises on a regular basis.
Drills have been seheduled at a num-
ber of additional sites in 1997,

Yellow card

Valuable help in a company emergency

Emergency drills yield a
wealth of insights that may
lead to the development of
new solutions, One such re-
sult is the introduction of
":.u:]luw cards.” Unlike its
equivalent on the soccer
field, the "yellow card” is not

a disciplinary instrument, but
a very valuable wol, [t con-
taina instructions on Initial
emergency action for a spe-
cific pmdul:'rii:m plunt and
situation. In elearly arranged
form, it provides answers to
questions such as what needs

to be done first, what ean
wait, who should be in-
formed, et It thus enables
cmplc:-_!,'ct:s to take the re-
quired action quickly and in
the appropriate sequence,
without omitting important
steps under the stress of an

CIMETEEncy Silualion.

The pocket-gized “yellow
card” can be kept easily at
hand. Work on the prepari-
tion of yellow cards has al-
ready started at many pro-
duction plants.

Priority Em:rgln:y action Accident requiring  Fire/Explosion Gas/Vapor Liguid Aclion
rescue services Release Release  completed (Hime)
1 Contact emergency call number Yos Yes Yes Yos
(who? whare? what? when?) 3 g
Admlnlptm First nid 1F this is pn::ihl: without rl:k Yoz Yas Yau Yas
Activate fire alarm Yas
Hq ht inulal ﬂro with fira extinguishar, Yes
if this {5 possible without risk
Eln.'.u”fire dum: Yas Yes
Close dnm and wlnunws. turn off \untlllﬂun systam Yes NN
2 Perform Emergency Stop prn:udum' Yo Yos
:hut duwn process nrld pl.nnt
Lﬂ'h‘ﬂ hIHfﬂ area Vh IH‘!FG ml.lﬂiu Yes Yes
assist Indlviduau not fnmlhnr wlth the plant
© Wait for plant fire dupartmunt to nrr{'.'e. Yes Yo Yos Yos
then brief them on t}uu s:tuation H
Tsolate the hazard area B i ot bl
; InFnrm neighhuﬂng dcpnrtm:nb : i U YH M 'fli % ‘fll'!
I! le! I‘HEQEUIH 1] 9|‘EVM[ unauthorizm MN‘“ hi - i Yll » o
Inform s.upnrlur: Yes Yas Yis Yai
i Amit !‘.quad ld.-ader 5 instru:tidn! Yas Yas Yas 'Yll
Proceed to mesting pnint. chw:hlng thnt nwryhndy i: prmnt L Yes ) K e
Have substance data (dltn :hul:t: '|r|w.-n'tmy lists, ete. ) Yes Yo Yos Yas

at hand far use by squad leader
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Help for Philippine coconut farmers

Capable coopera-
tors

Coconut farmers on Mindanao, the
Philippines’ second largest island, are
becoming small-scale entrepreneurs.
The German Agency for Technical
and Economic Cooperation (GTZ)
and the Philippine Coconut Authori-
ty, a Manila-based state coordination
organization, arc helping them to
help themselves. The third party in-
volved, since 1996, is Henkel, which
provides financial assistance for the
development project.

To enable the Philippine coconut
farmers to develop their own re-
sources, GTZ advises and assists them
in setting up cooperatives, Once the
farmers have taken the first step and
organized a cooperative, GTZ and
Henkel facilitate the building of

Environmental Competition Award

“Eco Iris” for
Henkel Belgium

Institut Bruxellois pour la Gestion de
I'Environnement (IBGE), a Brussels-
based environmental management in-
stitute, halds an annual cumputh{m\
in the greater Brussels area. Its "Eco
Iris Bureau” is a prize for outstanding
environmental achievement in the uf;
fice and administration sector by
companies, municipalities, and asso-
ciations, In 1996, five industrial com-
p.'lﬂiu:.' were among the award win-
ners selected from a total of 148 en-
tries. The first prize went to Henkel
Belgium,

The 10-member jury, made up of
representatives of various industry as-
sociations, municipal organizations,
media, universities, and the Belgian
Ministry of the Environment, ch-

Capra dryers help Philippine coconut farmers to increase prafits,

Eq_uipmur!l such as copra dryar.l;, Until
now, the farmers have dried their co-
pra (coconut meat) on outdoor racks,
exposing it 1o rain and dew, which
promote mold and mildew growth,
The copra quality therefore suffered,
and sales revenue remained at a fairly
low level,

plained their choice by pointing out
that the waste-reduction projeet was
devised by the staff at Henkel Bel-
gium's head office, and that it could
not have succeeded without the active
commitment of all employees, num-
bering some 200,

Waste reduction was actually only
one key aim of the project, Another
was the purchase of more environ-
mentally compatible office supplies.
An additional aspect, which the jury
found remarkable, was the manner in
which the project had been communi-
cated to the staff, e.g., via frequent
messages on their computer screens.

Exemplary strategies
Eco leadership

Every two years the Bundesverband

Deutscher Unternehmensberater
(BN [Federation of German Man-

The simple kilns represent an effec-
tive solution. With help from Henlel
and GTZ, five cooperatives have been
able to build 13 copra dryers to date.
Making full use of the materials at
hand, the dryers are fired with char-
conl prepared from coconut shells.

agement Consultants] presents an
exemplary  corporate
strategies and methods, The winner
in 1996 was Dr. Hans=-Dietrich
Winlkhaus, President and Chief Exec-
utive Officer of the Henkel Group.

award for

Strengthened innovative force

The Federation of German Manage-
ment Consultants explained its cholee
by emphasizing three factors: his en-
couragement of innovation within the
Company, his successful personnel
policies, and his consistent pursuit of
the key corporate objective of Eco
Leadership. Henkel's comprehensive
eeological orientation was particular-
ly noted in the award presentation
speech,

Dr. Winkhaus thanked the jurors,
stating that he accepted the award on
behalf of all of the Company's em-
plovees, as this success could not have
been achieved without their input,



Prestigious prize
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European Environment Award for Henkel Ireland

The European Union holds a compe-
tition every seeond year, for its "Eu-
ropean Better Environment Award
for Industry” (EBEAFD. The two-
stage procedure starts with the selece
tion of national award winners in
each country. At this level, Henkel
Ireland received no fewer than two
awards, in the “Waste Recyeling” and

Competition helps to preserve forests

“Management towards Sustainability”
categories,

In the Management category, Henlel
Ireland also scored at the European
level, The Henkel subsidiary was the
only Irish company to receive an
EBEATI award, from among a total
of 81 European entrants,

This makes Henkel Ireland the first

Giving nature a chance

An idea developed by the Hans
Schwarzkopf subsidiary to enhance
its customers’ ecological awareness,
while providing funding for a specific
nature conservation project, was a
major success for the second time in
1996, Schwarzkopf developed the
campaign in collaboration with the
Naturschutzbund Deutschland eV,
(NABU) [German Nature Conserva-
tion Association], Its purpose was to
support a NABU project aimed at the
near-natural management of forest

A Sehwarzkopf promotion campaign supported

a nature conservation project.

areas in Germany.

The project comprised the develop-
ment of a concept demonstrating the
compatibility of nature conservation
and forest management, Through a
retail-level promotion program on the
theme “Give Nature a Chance,”
Schwarzkopf successfully encouraged
consumer involvement in the pmju::l.
A competition was held, giving con-
testanis the opportunity to win two
‘nature vacation trips’ in Europe, as
well as 500 other prizes,

Henkel company to be honored with
this European environmental prize,
{In the previous competition, held in
1994, Henkel Diisseldorf received
two national awards) The awards
were presented during a formal cere-
mony at Dublin Castle by Mary
Robinson, President of the Republic
of Ireland and current President of
the Council of the European Union,

Schwarzkopf committed itself to do-
nate one German mark to the NABU
project for every reply card received.
Consumers participated far more ac-
tively than expected, Some 50,000
entrants returned their cards, demon-
strating their commitment to nature
conservation and environmental pro-
tection. On October 18, 1996, a
representative of Schwarzkopf's pro-
motion  department  presented
NABU's president, Jochen Flasbarth,
with a check for DM 50,000,

Enviranmental theater
Sticking With The Rainforest

"Sticking With The Rainforest” is the
theme of an environmental project by
the Kazzum Arts Project, n children’s
theater company which has collaborat-
ed with British schools for the past six
years 10 develop children's understand-
ing of ecological issues, In this case,
their work is focused on the destrue-
tion of the rainforest. Kazrum uses a
broad range of techniques, including
the "Play in a Day,"” workshops, teach-
ers’ p.pcks, and one=week residencies in
which children aged 6 to 11 prepare a
large-seale production themselves, In

each project, the children use glue to
paste together paper and cardboard
materials, For the British subsidiary,
Henkel Limited, this was reason
enough to donate free Pritt adhesives to
the Kizzum Arta Project for i1 handi-
craft activities, in addition to providing
direct financial help. All Pritt products
are Esolvent=free. Thanks to Henkel's
support, Kazzum ean give schools a
discount on project costs, thereby al-
lewing poorer schools to participate as
well. Thanks to Pritt, Kazzum will be
able to reach more than 100 British
schools in 1997,



PIOduCtS Henkel develops and supplies

products and systems that offer special benefits to its customers.
It strives to achieve not only optimal product performance, but also
the highest levels of environmental compatibility. This commitment
is embodied in the entire product range. As part of its comprehensive
product stewardship, the Company monitors the effects of its
products on mankind and the environment, fully aware that its

responsibility does not stop at the factory gate.

ﬂ

Throughout Europe, Henkel's manual dishwashing products are formulated
with alkyl polyglycosides (APGs), a class of compounds based an renewible
raw materials. This makes them environmentally compatible, yet powarful
and still gentle ta the skin. The picture shows a dishwashing test in our
Diisseldorf product development labaratory.
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Ecological challenge. Henkel decided to place its faith in renewable raw materials many years ago, and not without

good reason. They help to conserve non-renewable resources, thereby reducing the burden on the environment. For

example, no additional carbon monaxide, which could contribute to the greenhouse effect, is released during their

biodegradation, The products not only meet stricter environmental standards, but are also tailored to the demands of

manufacturers, consumers, and the environment.

Renewable raw materials are in demand

Cosmetic products made from shrimps
All in the shell

It was in the early 1980s that the Care
Chemicals section of the Chemical
Praducts business sector first discov-
ered the merits of shrimps. The ex-
perts’ attention was focused not so
much on their delicious interior,
however, but on their hard exterior,
The chitinous shell 15 a source of
active ingredients for cosmetics and
pharmaceuticals.

This unusual substance constitutes a
valuable addition to the Company's
range of renewable raw materials,
which until then had mainly included
sources of vegetable oils, such as
coconuts, palm kernels, rapeseed and
sunflowers, as well as protein prod-
ucts derived from wheat and rice.
The chitosan obtained fram chitin is
known for its cutstanding * ecological
and ktoxicological properties. Chi-
tosan solutions have pronounced care

AR

ok

A halr strand treated with chitasan is tested far 1ts bending strength by suspending a beaker from it
Thi mare water that can be added to the cup, the greater the strangth imparted by the chitosan solution,

properties and are used as active
ingredients in ®emulsions, deodor-
ants, and hairstyling products.

Tests have shown that emulsions con-
taining chitosan are absorbed quickly

Norwegian shrimps

High quality from the deep

Chitozan is obtained from chitin, a
substance occurring in the shells
and exoskeletons of shrimps, erabs
and insects, [nsect exoskeletons, for
example, contain up to 60 percent
chitin, The dried shells of cold-water
shrimps constitute a raw material

of unvarying quality, with a chitin

content of up ta 3 percent. The
shrimps are trawled mainly in the
coastal waters of Norway and
Greenland. In collaboration with a
fishery institute based in Tromse,
Norway, Henkel has developed a
process far producing high-grade
chitosan.

and do not irritate the skin. Water is
retained longer, improving the skin's

moisture  content, The result s
smoother, softer skin.
In deodorant formulas, chilosan

inhibits bacterial growth on the skin
surface, thereby preventing perspira-
tion odor. In hairstyling products,
chitosan adds the desired form
strength, while preventing the hair
from drying out or splitting,
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Adhesives from nature

From sunflower to dispersion adhesive

Water Solar GO,

BnarEy

Sunflower all

Sunflower

Oil mill
Seeds are crushed to
axtract oil

Raw materials for pelymer dispersions
Vegetable-based adhesives

As the world's largest manufacturer of
products based on vegetable and ani-
mal oils and fats, and the most impor-
tant international producer of adhe-
sives, Henkel has embarked on a new
research project with which it hopes to
set new standards, Instead of using
only ®dispersions derived from petro-
chemicals, as was previously the case,
the Company intends to make increas-
ing use of renewable raw materials as
the basis of its product formulas,

In the field of adhesives and sealanis,
numerous products are already formu-
lated on the basis of renewable raw
materials. Starch, ®cellulose, protein,
and vegetable oils and fats are the main
kderivatization feedstocks,

More extensive exploitation of renew-
able raw materials 1s hindered by their
limited performance spectrum. In the
NARODIS projeet, Henlkel is attempt-
ing to develop aqueous raw materials

Convarsion to Polymarization

sunflower oil
darivative

with superior performance and envi-
ronmental compatibility characteristics,
The German acronym NARODIS
stands for “renewable raw materials
for dispersions.”
products include wood glues and nu-
merous adhesives for floor and wall
coverings and for packaging products,
The renewable raw materials studied in
the NARODIS project are to be manu-
factured from the fats and oils of
indigenous plants, such as sunflower
and rapeseed.

For Henkel, this development consti-
tutes another important milestone,
since the production of dispersions
with the highest possible concentra-
tions of renewable raw
will help to conserve petrochemical
TESOUrces,

The pmjm:l 15 suppmﬂ:d b}' the Ger=
man Ministry of Agriculture. Crucial
factors in obtaining this support were
Henkel's extensive expertise in oleo-
chemimy and adhesives 'Icchnn]ﬁgy,
and the benefits that would acerue to

'J‘yp'n;h] di.'ipl..'r:uinn

malterials

Polymer dispersion

Cispersion, &.g.,
by stirring

the German agricultural sector as a
supplier of basic raw materials for the
chemical industry.

The skin sensation
Naturally smooth

Consumers appreciate  body care
products which spread easily on
the skin, To ensure that their creams
satisfy this requirement, cosmetics
producers add carefully matched oils,
The Cospha sector of Henkel Chemi-
cal Products now supplies a new oil
made from renewable raw materials,
whose sensory properties can be
ideally incorporated in  so-called
high- and low-spreading oils. When
the formulation 15 applied to the skin,
it creates an intense, cascading sensa-
tion of smoothness. The customer
benefit lies in the increased accep-
tance of these creams by the cosmet-
ics consumer. In addition, marketing
concepts can exploit the product's
natural origin,




Alkyl polyglycosides
Skin-friendly throughout
Europe

The new ®surfactant generation of
Eallyl polyglycosides (APGs) continues
its triumphant advance. APGs bring
about significant improvements in per-
formance when combined with other
surfactants. They also exhibit excellent
skin compatibility, and as a result they
are now used throughout Europe in
s0aps, shower ‘n_:‘ui.':. and I:;ml;ur_"lt.'.:ln.-cing
syndets, as well as manual dishwashing
detergents,

With two production plants in Cincin-
fat, Ohio, and in Diisseldarf, Henkel
is the world's largest manufacturer of
AP,

mrahg gy

I“_i
.p_
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The AFG surfactants contained in thase dish-
washing liquids are powerful, yet gentle to the
skin.

APGs are made of ®glucose and
= fatty alcohols obtained from corn or
potato starch and coconut or palm ker-
nel oil. They are considered to be viru-
ally ideal surfactants, APG-=based prod-
uets mnclude thtrdu[y and umiversal
detergents, all-purpose cleansers, manu-
al dishwashing liquids, hair shampoos,
shower gels, toothpastes, and industrial
cleansing agents, They are powerful
stain and grease removers, vet very
mild in contact with the skin and hair,

Polysaccharides for the textile in-
dustry

Sweet helpers

With its new ®sizing and ®=dispersing
agents based on Fpolysaccharides,
Henkel supplies the textile industry
with a product linc based on renew-
able raw materials, The environmen-
tal compatibility of these products is
truly amazing: they are readily
biodegradable, ean be used instead of
non=rencwable fassil raw materials,
and therefore help to conserve natural
resources,

Sizing agents are indispensable to the
textile industry, since they reduce
friction duri:‘l&; the wuuving process
by coating the fibers with a thin film.
Dispersing agents are no less essen-
tinl. They allow dyes to be dissolved
uniformly or distributed finely in a
Edyeing liquor and show their full
potential when used with water-
insoluble dyes,

In the past, the textile industry
used sizing and dispersing agents
which were poorly biodegradable in
wastewater, With its new products
based on sugar l'milciing blacks,
Henkel achieved a pioneering break-
through. Polysaccharides are readily
biodegradable, even under difficult
effluent treatment conditions, This
means that the new products are
eliminated completely in biological
wastewater purification plants,

The raw materials for these newly
developed sizing and  dispersing
agents for the textile industry are ob-
tained from the seeds of Asian

legumes, such as the guar and cassia
plants, as well as from the resins of
tropical [ruit trees.

Products

Wheat proteins
Skin and hair care

The High Care unit within the Chem-
ical Products business sector has
started 1o market o number of new
raw materials based on wheat and
rice proteins and intended for use in
skin and hair care products. These
new Fadditives are well tolerated by
the skin and mucous membranes, and
provide effective hair protection,

Skin research in vitro: visual assessment

under the microscope.

Adhesives for floor coverings
The new generation

In only three years, Henkel Bautech-
nik has managed to develop an inno-
vative adhesive base for a new gener-
ation of adhesive products. One key
feature distinguishing the new carpet
glue from conventional formulas lies
in its unu.'.'uully low :cpq:uifiu griwit}'.
Its advantages are that it cuts con-
sumption by up to 30 percent, weighs
less Hower transportation costs), and
handles better, This innavative carpet
glue is odorless after setting and al-
ready complies with future require-
ments for very low-*emission ®=dis-
persion adhesives,
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Product stewardship means adopting a responsible attitude toward all health, safety and environmental aspects of

a product throughout its life cycle, i.e., “from the cradle to the grave.” Product stewardship is the application

of ®=Responsible Care to products.

Today’s principles for tomorrow’s world

FAS surfactant eco profile

Graanhouse stact

Lass energy
100 %
83%
34%
80 86 96
Packaging material quantity

in kllagrams per metric tan of produrt

96.1

84 90 a5 96

Renewable raw materials
Mumerous studies have demonstrated
the superiority of producs based on
renewable raw materials, such as =farty
aleohal sulfme (FAS), aver petrocheni-
cally derived products. They make no
contribution to the greenhouse effect
whin the raw materials biodegrade. and
they reduce petraloum consumption, air
pollution and waste, However, they do
cause higher levels of wastewater pollu-
tion due to the use of small, decentralized
treatment plants in the production chain.

Technology leap

Sometimes a technological quantum
leap is necessary to reduce environ-
mental pollution. The extrusion methad
far the manufacture of Megaperls®
products has led to a steep rise in the
engrgy efficiency of the entire produc-
tom process, Expressed in terms of one
wishing cyele, 66 percent less primary
energy is required.

Less packaging

Thanks to recyelable refill packs and
paper eartons, together with the elimi-
nation of secondary pockaging, 47 per-
cent less packaging materials ore now
used than in the early 19805 Far many
detergents and houschold eleansers
Henlkel uses its lghtweight eco bonle,
which saves 80 percent on plastics.

Production

an materials

Packaging




MNever start something without think-
ing it through to the end, At Henkel,
we have given this approach the
status of a management principle. It is
referred to as Product Stewardship,
meaning a company's responsibility
to mankind and the environment at
all stages of a product’s life cycle. This

iy

Disposal

begins with the selection of raw
materials, continues through produe-
tion, packaging, transportation and
use, and ends with disposal. The
management system ensures that all
relevant environmental, health and
safely aspects are measured, assessed,
and, if necessary, improved, at each
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stage of a praduct’s life cycle, As
is shown below, using detergents
and household cleansers as an exam-
ple, significant environmental benefits
can be realized during every phase of
this cyele.

Guaranteed safety

All of the detergents used in washing
procedures pass into the environment
with the wastewater. Monitoring

the Esurfuctiunt loads in major German
fivers pmvidu renssiranee that
products do not cause lasting environ-
mental dimage after leaving the
manufacturer's premises,

All-around success

Maodern deiergents are used in very
small amaunts. The improved washing,
performance of the Megaperls products
has allowed another marked reduction
in recommended dosage levels. As a
result, today's washing cyeles require
65 percent less detergent than they

dic in the enrly 19503,

Rail transportation
preferred

Under Henleel's eco loglstics concept,
palletized detergents are shipped by rail
rather than long-distance trucks, and
urban logistics are rationalized. The
mnlng,lcﬂ benefits include not only
an annual 7,600-ton reduction in
pollutant loads, but also significant
fual savings, despite growth in the
guantities shimmd.

Environmental manitoring
Surfactant lead In the Rhing, in grams
par mecnngd

690

310
7

83 ¢

58 61 B8 94 95

Less detergent

Grams por wishing oyele

Z16
98
0 76
83 90 93 96
Reduced emisslons

Carban dioxida

Particulates

Nitrogen axides
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Smart solutions for advanced and environmentally compatible automotive development. Research and develop-

ment lead to a multitude of detailed, yet crucial, advances in automotive design. Though barely visible to the driver,

these improvements are nevertheless an indispensable precondition for state-of-the art manufacturing, for the

enhanced quality and longevity of modern automobiles, for lower fuel consumption and for high recycling rates.

Minor changes, major effects

Adheslves for divect glazing of windshislds: testing an applicator robot at Henkel Teroson, Heldelberg.

Henkel Teroson in Heidelberg and
Henkel Surface Technologies in Diis-
seldorf are dedicated to the systematic
development of ecologically optimized
products which improve the overall
environmental compatibility of the
final product, i.e., the automobile. This
process requires intense and expensive
research and development work on the
part of Henkel and its customers,
Close cooperation with customers 15
essential if these improvements are to
have the desired effect. Some users
have to redesign their manufacturing
processes, often at considerable invest-
ment cost, On the other hand, a mere
change in process chemicals may
reduce a m;mufuc;lun,-r's wiastewater
volume and energy input level. More-
over, Henkel's products improve the
overall environmental performance of
the final product, 1.e., the automaobile,
This is illustrated by the following
examples.

One suceessful outeome of such inter-
action is 8 new polyurethane adhesive
from Henkel Teroson. Used for the
direct glazing of windshields in pas-
senger cars, trucks, agricultural trac-
tors, buses, and railroad wagons, this
product demonstrates how a small
change may have far-reaching envi-
ronmental effects,. With a bonded
windshield, there is a smooth, even
transition between the glass and the
autobody, and this improves the vehi-
cle’s drag coefficient. In addition, the
bonded glass increases the torsional
stiffness of the vehicle structure, i.e.,
the strength of the bond imparts added
stability. Manufacturers can, therefore,
dispense with sheet metal reinforcing
members elsewhere in the bodywork.
Summing up, the use of this adhesive
results in a lighter, more aerodynamic
vehicle, This, in turn, results in
reduced fuel consumption, thereby
conserving non-renewable resources.

Steel, aluminum and plastics can now
be directly bonded to each other with
»epoxide and polyurethane adhesives,
enabling lightweight structures to be
built,

Underbody sealing compounds are of
the ®=plastisol type. The use of thin-
layer materials and products of lower
specific gravity has reduced the thick-
ness of underbody coating to a mere
0.1 to 0.2 millimeters, which translates
into a 50 percent weight reduction,
Autchodies used to incorporite
between 30 and 40 sound-absorbing
bitumen pads. Because the modern
plastics now employed as underbody
coatings also absorb noise and vi-
brations, some of these pads can be
dispensed with, resulting in additional
weight savings,

Lighter gauge sheet metal

At the high temperatures at which
spot welding is carried out, a phase
transformation oceurs in the metal,
The metal panels used for autobodies
must therefore be of a certain mini-
mum gauge. High-strength epoxide
adhesives, on the other hand, cure at
low temperatures and do not weaken
the metal, This allows the use of
thinner body sheets,

Interior trims used to be secured
to the vehicle body by means of
»solvent-based adhesives. Today,
hotmelt adhesives are increasingly
employed. These hotmelts set imme-
diately upon cooling, thus reducing
application cycle times, Moreover, the
environmental impact caused by the
use of solvents is eliminated,
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Environmentally compatible developments in adhesives and anti-corrosion products

Henkel automotive technologies

Windshieids and windows
Bonding and sealing

Engine campartmant
Seam sealing, companent sealing,

cooling lubricants, hem-flange adhesives
and sealants, anti-flutter adhesives,
cavity canservation wax

Bady :
Zinc phosphating

Trunk area

Repair of plastic body components,
sealing,

cavity canservation wax

Underbady
Uriderbody coating,
acoustic caatings

Earlier adhesives had to be cured
in drying ovens to ensure that they
were not washed out from between
'tn.}d_y components duriug L‘||.'ur‘1il'|g
and rinsing. The new generation of
rubber-based adhesives is resistant to
this washout effect, This eliminates
the curing process, saving time and
energy,

The development of environmentally
compatible anticorrosion products has
for many vears been one of Henkel
Surface Technologies’ main priorities
in the field of autobody surface treat-
ment. Providing autobodies  with
long-term pmmctiun ;lgnin:ﬂ COrro=
sion necessitates several pretreatment
steps. The most important of these is
zine phosphating,

A thin crystalline phosphate layer is
applied to the metal surface. The
erystals grow on the metal, imparting
a silky-gray shine to its surface. To
ensure a more regular crystal growth,
phosphating is preceded by an "acti-
vation” process, in which many small
“seed” crystals are applied to the sur-
face. The additional use of E=nitrite-
containing accelerators speeds up the
growth of the phosphate layer. Flow-

ever, Bnitrous gases can form during
this process under sufficiently adverse
conditions. This risk has now been
climinated by the introduction of a
new accelerator product, I*I'r_ydn:ll:h;yl-
ammonium sulfate (HAS),
allows automotive manufacturers to
perform this conversion treatment
without any need for expensive
vacuum extractor systems,

which

Modern accelerators cut
hazardous waste valumes

When iron is subjected to phosphat-
ing, this 18 usually accompanied
by the formation of iron phosphate
gludge, which also contains zing
phosphate,  Modern  accelerating
agents do not cause gxcessive forma-
tion of poorly seluble phosphates,
thereby helping to reduce hazardous
waste, Today's phosphating  baths
pruduuc results, even
though bath temperatures have been
reduced by around 10°C. The energy
consumption in the automotive man-
ufacturing process is thus decreased
further.

Some gaps remain between the zing
phosphate crystals on the autobady

t,)ptimul

Doors
Hem-flange adhesives and sealants,
anti-flutter adhesives,

surface, and these are u.'iunll_y filled
with poorly soluble ®chromium salt
precipitates in a ® passivation process,
Chromium has by now been replaced
by much less hazardous components,
such as =zirconium fluoride. Over
the last 10 years, the wastewater
discharged from the cleaning sections
has drnpped from three to ju.'."l. one
cubic meter per autobody.

Autobody pretreatment: the phosphating step
is important for the adhedion of the subse-
guently applied paint, and as an anticorrosian

measura.
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Health. Henkel has always taken health protection very seriously, considering it a part of its responsibility

as a manufacturer. Under the »Responsible Care program, health protection forms an integral element of the

Group-wide SHE Management System (Safety, Health, Environment), which is scheduled to be implemented by the

end of 1997 (see page 7).

Consumer Service - A Good Reputation

Mothing can strengthen a company's
reputation  more  effectively  than
openness. This was recently con-
firmed by the Cospha unit of
Henkel's Chemical Products manage-
ment sector, when it set up a new
consumer service for customers from
the cosmetics industry. The service
includes  eomprehensive  product
documentation. Detailed data on
*toxicological and ®dermatological
properties, quality control, and unde-
sirable by-products and impuritics
can be called up on-line.

Cosmetics industry customers receive
this information upon request. The
product data are particularly impor-

tant for customers within the
European Union (EU), Under the
provisions of the 6th Amendment
to the EC Cosmetics Directive, they
are required, effective 1997, to com-
pile a detailed file for each product.

Safety assessments for more
than 100 ingredients

Cosmetics formulated from various
raw matenals are subjected to an
initial assessment based on the data
of the individual components. As part
of this service project, for which
preparatory work has been carried
out by the Biological Research and
Product Safety Department since

Tests being carried out on cell cultures to ensure that cosmetics ingredients from Henkel have no
toxic or mutagenic affects,

1994, Henkel toxicologists have com-
piled safety evaluations for over 100
cosmetics ingredients. Gaps in the
data have been systematically closed.

Generally recognized
scientifie standards

The new service facilitates the compi-
lation of product safety assessments
by cosmetics manufacturers, The
assessments conform  fully to the
generally  acknowledged  safety
standards for and can
therefore be used anywhere in the
world,

cosmetics

Cosmetics ingredients
Maore information

Under European Union directives,
ench quality or safety assessment
of cosmetic consumer produgcts must
include information such as the
following:
“ complete analysis of the
component substances;
& »toxicological and
= microbiologieal evaluation;
@ evidence of effectiveness:
# *Good Manufacturing Practice; and
# documentation.
Henkel has taken the system one
step further by offering its cosmetics
industry customers ®dermatological
assessments of product constituents
as well.



Where animal fats are handled in oleschemical

production processes, as in this Dlsseldorf
facility, high tempeératures and pressures
affectively rule aut any BSE hazard,

Extreme production conditions
No chance for BSE
pathogens in fats

Henkel is the world's largest proces-
sor of natural oils and fats, Produc-
tion processes rely mainly on veg-
etable raw materials from sources
such as coconut trees, sunflowers,
rapeseed, corn and potatoes. For
some specialty products, animal fats
are used, These raw materials, active
ingredients, and finished products
present no ®BSE hazard. The Chemi-
cal Products business sector has
installed a system  that
ensures that only raw materials from
so-called "low risk” countries are
used. All suppliers must be able
to certify the origin of the fats they
deliver. In compliance with European
regulations, this procedure ensures
that animal fats from Great Britain
and Switzerland are not introduced
into the production chain.

Moreover, Henkel uses extreme pro-
duction conditions (temperatures up
to 300°C, pressures up to 250 bar),
which, to the best of current sclentific
knowledge, allow full control of any
potential BSE causative agent, even if

control

material from “high risk” sources
should enter the process,

The risk assessment model for
medical products, established by the
Bundesinstitut flir Arzneimittel und
Medizinprodukte [German Federal
Institute for Pharmaceutical and
Medical Products], was meticulously
applied to all Henkel products whose
raw materials include animal fats,
The results showed that the condi-
tions prevailing during animal fat
processing at Henkel are far more
i‘:xiltting than all current rq:r,luirt;mt:.'nl:.'
on medical products.

Through the use of these extreme
processing conditions and its highly
selective raw material procurement
system, Henlkel i3 able to ensure that,
according to the latest scientific
knowledge, its products based on
animal fats do not pose a risk to the
COTISUMEL.

New mucous membrane antiseptic
All good things come in
threes

Three highly effective compounds,
= ¢thanel, ®hydrogen peroxide, and
kchlarhexidine Elut;l'mi.llt.', are the
main constituents of a new mucous
membrane ®antiseptic developed by
Henkel-Ecolab, The new antiseptic
15 tolerated much better than con-
ventional disinfectant preparations.
Disinfectants  (antiseptics) combat
infections and/or prevent them from
{ipruﬂding,

Mucous membrane antiseptics consti-
tute a particularly sensitive area.
According to one US study, urinary
tract infections account for 40 percent
of all infectious disorders cantracted
in the hospital, closely followed
by wound infections (25 percent) and
infections of the respiratory tract
(16 percent).

The new mucous membrane anti-
septic presented by Henkel-Ecolab's
hygiene experts is a combination of
proven substances, whose individual
effectiveness has been demonstrated
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in many years of clinical practice.
Taken together, their potency is
unsurpassed, Their activity profiles
supplement each other to give a
broad spectrum of effectiveness, e.g.,
against bacteria, fungi, yeasts, AIDS
palhv.-gens. and hq.-'rpl:s sirnph;}r. VIruses,
The risk of developing a resistance to
antiseptics is virtually reduced to zero
by this triple combination,

As a quick-acting, gentle, and safe
medicine lapproved as a drug in
January 1996), the new mucous
membrane antiseptic covers all fields
of application.

Unlike comparable iodine prepara-
tions, which were previously used
alongside aleohol for antiseptic treat-
ment, the new product 15 very well
tolerated. It also takes effect very
quickly: all test strains were destroyed
within 30 seconds. Even repeated
Fcontamination with spores does not
reduce its inherent sterility - an im=-
portant attribute in the day-to-day
rush of doctors’ offices and hospitals.

Poison control helpline
New 24-hour service

A spm:iu] CONSUMer lr.'lr:phrme
helpline (4+49-(00211-7970) hag
been sel up 1o provide 24-hour
specific assistance in toxicological
umergﬂncic}.‘ invnlving Henkel
products, The service covery all
Henkel products, from detergents
and adhesives to metal chemistiry
pmducts and cosmetics,

The availability of this type of
service 8 by no meand the norm
outside the detergents, houschold
cleansers, and cosmetics industry.
The helpline staff comprises
Henkel ®oxicologists and compa-
ny physicians, They have access o
i wide range of J;nfcly-rclalcd
prn:lucl data, from formula compo-
nents 1o toxicological information.
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many problems of a similar nature are being tackled within
he Henkel Group. Technology transfer and a lively exchange of
experience between sites ensure far-reaching synergetic effects in
he improvement of environmental protection and safety at the

broduction level.

Henkel's production processes must be safe for its employees and its neigh-
bors, and far the environment as wall. Sophisticatad safety systams and

well-trained, environmentally aware employees ensure that this abjective is
achieved. The picture shows a facility in Dilsseldorf’'s “oil quarter.”
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Henkel around the globe. At all Henkel Group sites, managers and employees work diligently to enhance the

Company’s environmental, health and safety protection performance. Numerous examples on the following pages

illustrate what is currently being achieved at the production level and show how creativity and innovativeness

produce smart solutions. The improvements described are arranged by regions and countries.

Many steps toward the same goal

Henkel Austria. Vienna
“ is the headquarters and
one of the production sites of the
Henkel Austria Grt,mp. g T'lr'ur.lu:.'m
include detergents and household
¢leansers. In addition, Henkel Austria
is responsible for all of Henkel's
activities 1 central and southeastern
Europe, including production plants
in Hungary, Poland, Slovenia and
Slovakia.

Recycling plant
Plastics reborn

Vienna. In 1992, Henkel Austra
commissioned a plastics reeyeling
plant. [ts intended purpose was to
handle the reeyeling of the ®poly-
cthylene bottles used for Henkel's
cleansing and body care products. It
wis soon found that it is worthwhile
to process more than the company's

Recycled plastic

packaging
Henlkel Austria, Vieana
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own plastic waste. Today, large quan-
titics of used and empty plastic bottles
and contmners are collected by the
municipality and brought to Henlkel
Austria for recycling,

This form of cooperation has proven
to be very successful, The plant can
handle 1,000 metric tons per year
and is operating to near capacity. In
1996, Henkel Austria produced 871
metric tons of plastics recyclate from
the discarded containers.

The target set by the Austrian
Packaging Materials Ordinance for
the year 2000, ie, an BO-percent
recycling rate, 15 already being met
today. Some of the reeyclate is used
in-house by Henkel. Most of it,
however, 15 sold to customers who
use the material to manufacture new
components such as plastic pipes.

Henkel KGaA. In 1899,

Fritz Henkel moved the
company he had established in 1876
at Aachen, from Dilsseldorf-Flingern
to what was then the suburb of Holt-
hausen, Tr.:d.ﬂ_y, this 1% the home of
Henkel's Group headquarters and
constitutes its largest production site,
where almost 9,000 employees are
engaged in research, development,
engineering, marketing, sales, adminis-
tration, logistics and production. Busi-
ness sectors with production facilities
in the parent p];mt include Chemieal
Products, Industrial Adhesives/Techni-
cal Consumer Products, Detergents/
Houschold Cleansers, and Industrial
and Institutional Hygiene,

Exhaust air filters
Dust swallowers

Diisseldorf-Holthausen. The pow-
dered detergents plant received a new
exhaust air filter system in the spring
of 1994, These so-called “jet filters”
are characterized by the considerable
efficiency with which they remove
dust from exhaust air,

A crane positions the new filter system in the
detergents plant,

The level of residual dust in the
exhaust air is well within the legal
limits. A continuously operating dust
measurement system monitors the
operation of the filters to ensure
constantly high effectiveness. The
recovered  detergent dust is not
disearded, but is fed back into the
production process.
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Less nickel in wastewater
Rapid success in the
oil plants

Diisseldorf-Holthausen, Many
technical applications require natural
oils, ®fatty acids, and their derivatives
to be hardened, a process chemists
refer to as ®hydrogenation, This is
achieved with the help of nickel
®catalysts, Hydrogenation is per-
formed in batches, using specially
designed With  every
changeover to another product, a
rinse cycle is necessary, during which
small amounts of residual catalyst are
flushed out. The wastewater therefore
contains nickel. Although various
measures  taken in recent vears
have allowed the nickel load to be
stabilized at a very low level, a slight
upward trend has now been detected,
To enable selective measures to be
taken to reduce the nickel content of
the wastewater, a nickel register was
compiled. This contains information
on the contamination of the waste-
water from the individual plants and
also on how the nickel load varies
aver Hme.

reactors.

Nickel loads in wastewater
Henkel parent plant, Diisseldort

Average daily load in 1996
in kilograms

319

2.5

1,01
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It was found that relatively high
nickel loads oecurred only at \'ei'y
specific locations, and, due to the
batch production procedure, only at
very specific times, Thanks to a newly
developed, fast, on-site method of
analyzing nickel, all polluted waste=
water from the oil plants can now be
identified and separately collected for
further treatment in a nickel precipi-
tation facility.

This reorganization step has led
to another substantial reduction in
nickel loads in the site’s wastewater.
The outcome demonstrates that it
does not always take a new plant or
a major upgrade to achieve environ-
mental progress; sometimes a change
in procedure will work just as well.

Continuous hydrogenation
Precious-metal catalysts

Diisseldorf-Holthausen. Henkel
has adopted a new solution for the
large-scale production of hydro-
genated fatty acids, Its investment
in an advanced, environmentally
compatible, large-seale, continuous
plant proved to be truly worthwhile.
The new, continuous hydrogenation
process no longer uses a nickel cata-
lyst, but = and this is a first with faty

A warld first in the Disseldorf “ofl quarter”: the continuous fatty acid hydrogenation facility.

acids - a noble metal instead. This
has the advantage that, although it
also needs to be replaced after many
months of operation, it can subse-
quently be directly reused, after being
subjected to a special treatment, Prod-
uct changeovers are now only rarely
accompanied by rinsing, and, in any
case, the design and physical nature
of the catalyst are such that it is no
longer flushed out.

The new plant is a good example
of integrated environmental protec-
tion. The continuous system, with
its hydrogenation, distillation, and
*deodorization sections, replaces the
previous successive batch processes.
The automatic operation of the plant,
backed by a systematic maintenance
schedule, results in a very high level
of plant reliability.

In recognition of the ccological and
economic benefits of the process, the
development team received the Fritz
Henkel Award for Innovation.

Special fuel
Waste to energy

Diisseldorf-Holthausen, Reaction
processes in the oleochemical plants
vield ®amine-containing ® methanol
as a waste product. As this residual



material contains up to 15 percent by
weight of amine, it was not suitable
for reuse in the plant. External
disposal was the only solution,
Following a detailed analysis, how-
ever, Flenkel process engineers have
now changed the reaction process so
as 1o obtain methanosl with an amine
content of less than 2 percent by
weight as residual material.

Not only does the improved reaction
control technique offer the advantage
of a significantly reduced amine
input, but the residual material, i.e.,
methanol, can be directly used as fuel
for Henkel's power plant, thereby
completing the waste-to-energy cycle.

Fatty alcohol plants
Layered steel chips

Diisseldorf-Holthausen. A process
developed in Henkel's = fatty alcohol
production plants to remove zinc
and copper [from wastewater was
described in the 1994 Environment
Report, A copperfzine separating

system was exhaustively tested in a
comprehensive series of laboratory
trials. The plant uses an “electrachem-
ical” process, whereby copper and
zinc are deposited on iron chips.
When the production-scale plant was
erected, however, it turned out that
the good results obtained in the labo-
ratory could not be reliably repeated,
Process engineers are familiar with
this "upscaling” effect. In this case,
different flow conditions in the small
laboratory system and the full-size
production plant were responsible for
the difficulties.

Process experts pondered over the
problem long and hard before they
were able to come up with a specific
multilayer arrangement of steel chips
in various sizes and shapes. Together
with the use of variable displacement
pumps, this approach improved the
flow conditions in the full-gcale
system 50 much that the copper and
zing levels in the purified wastewater
are now far below the specified
thresholds.

Water glass production plant

Diisseldorf-Holthausen. As de-
seribed in the 1996 Environment
Report, the water glass factory was
fitted with an exhaust air clcnning
system in late 1995, to substantially
reduce ®=nitrogen oxide ®=emissions,
The system was started up without
technical prnhlnms and npgrmcd
smoothly all through 1996, The new
equipment reduces nitrogen oxide
emissions by over 60 percent

=Water glass is one of Henkel's
oldest products and is used mainly
as & raw material for e precipitated
silica and detergents, and In the
synthesis of ®zeolite A, a ® phosphate
substitute.

Substantial reduction in nitrogen oxide emissions

Nitragen oxides (NO,)
Henkel parent plani, Dilsseldorf
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Recycling surfactant wastes
Clean solution

Diisseldorf-Holthausen, In  the
®sulfation facilities at Henkel's parent
plant, the production of ®surfactants
for detergents vields viscous wastes
that contain large amounts of ®organic
oleochemicals. The ®chemical oxygen
demand (COD) of these surfactant
wastes was too high to allow them
to be channeled inte the wastewater
sewer system, and they had to be
disposed of by more expensive means.
Henkel's waste experts were no longer
satisfied with this state of affairs, They
embarked on a search for a more
environmentally compatible and cost-
efficient solution,

As a first step, surfactant wastes with a
high calorifie value are incinerated in
the Company's own power plant, i.e.,
they are thermally reutilized. It was
thought that the remaining wastes, of
low ealorific value, could then be
*agrobically or ®anaerobically biode-
graded, In cooperation with the City of
Diisseldorf's Kanal- und Woasser-
bauamt [Hydraulic Engineering and
Sewers Authorityl and the Henkel
subsidiary, COGNIS Industrial Con-
sulting, the Company’s chemists and
engineers set out 1o determineg which
of the two was the more appropriate
route, In early 1996, laboratory trials
and pilot tests were carried out at the
Diisseldorf South sewage treatment
plant, where about 11,000 cubic
meters of wastewater from Henkel's
parent plant are treated every day, to
find out whether the surfactant wastes
could be aerobically degraded by
channeling them selectively into the
biolagical treatment stage, The results
failed 1o convince the experts, »Car-
bon dioxide and large amounts of
kbiomass were generated in the aero-
bic section of the sewage treatment
plant, ie, the activated sludge tank
twhich required considerable amounts
of energy for aeration), and had to be
disposed of in the digester. The engi-
neers therefore focused on anacrobic
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biodegradation, They started out with
a thenry derived from a lhife L'.yl;;h!
assessment of detergent components
by COGNIS Industrial Consulting.
This had shown that the direct anaero-
bic biodegradation of surfactants in the
digesters of sewage treatment plants
can generate energy. The laboratory
results were very convincing, too,
shnwing that surfactant wastes in the
sewage sludge promote the production
of gas in the sludge fermentation
process, Over 90 percent of the energy
contained in the surfactant wastes can
be utilized.

The practical implementation of this
effect 15 currently being studied in
a lt‘.lng-turm trial, which started in
March 1996, involving the three
digesters of the Disseldorf South
sewage treatment plant, The anaerobic
biodegradation process mainly pro-
duces biogas (methane), with only
small amounts of biomass. The biogas
i5 used as a source of energy for
generating steam. The steam is, in

Anaerobic waste-to-energy process
Wastes from surfactant and detergent production

Waste

sowage sludge

l‘l‘,‘il”l.'

Pawer ;'-!|1|'||,-"I

Energy use

turn, needed by the sewage treatment
plant for drying the sewage sludge to
praduce high-grade fuel,

Reviewing the interim results of their
cooperation, the Hydraulie Engineer-
ing and Sewers Authority and Henkel
feel encouraged by the project, The
new disposal method brings nothing
but benefits to the two partners and to
the environment. The environmental

Kepec Chemische Fabrik
Membrane process

Condenser

Water vapor

Distillate
receiver

Water

Reactor

Vapor mixture consisting
of organic and water
molecules

Membrane unit

Collecting vessel

Reaction mixture

Sewage sludge

Heat and power
cogeneration

Henkel in Disseldorf-Holthausen and
Kepec in Siegburg

impact formerly associated with the
Lranﬁpmtminn of surfactant waste can
be reduced by as much as 80 percent,
In addition, the method eliminates the
need to evaporate the high water con-
tent (approx. 90 percent! of the surfac-
tant wastes through added energy in-
put in the incinerator - another effect
which will benefit the environment
and conserve natural resources,

Kepee Chemische Fabrik

Kepee, located in Siegburg
near Bonn, employs about 80 people,
It produces ®organic specialty chemi-
cals from renewable raw materials.
These products are used in coatings,
auxiliary agents for the leather and
textile industries, cosmetics, body care
products, detergents and cleansing
agents, household cleansers, ete.
Some of these products are subjected
to further processing within the
Henkel Group.

Avoiding waste

Smart membrane

Siegburg. Many of the chemical
syntheses carried out at Kepec result
in the formation of water during the
reaction process. This water must be
removed from the reagent mixture in
order to achieve high vields and make
optimal use of the raw material feed-
stock, Since a straightforward separa-



tion by distillation was not feasible in
the case deseribed here, the water was
removed with desiceants, The used
desiceant formed a waste material,
which alse contained fairly high
concentrations of =organic matter.
The problem was that this material
had to be specially treated and
disposed of, A solution was found in
the form of a newly developed
®=membrane technology,

The vapor phase over the hot reaction
mixture, in which the water vapor ac-
cumulates, is now channeled through
a membrane unit. The membrane
permits water molecules to pass
through, but remains impermeable
to organic molecules, The water is
thus “filtered out” and is the only
substance that has to be disposed af.
The arganic components of the vapor
phase are condensed downstream of
the membrane unit and fed back
into the reactor. In this way, no raw
material is lost,

This new method reduces the amount
of waste produced. For the company's
employees, there is an additional
benefit in that all desiccant handling
processes are eliminated, and the
process takes place in a fully closed
cycle,

Kepec, Siegburg, built a new raw material
bateh storage facility in 1994,
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Life cycle assessment

Anaerobic treatment generates energy in the digester

Siegburg. Henkel's subsidiary, Kepec,
has benefited from Diisseldorf's expe-
rience in the disposal of wastewater
with high = COD levels, Kepee's
wastewater has COD levels of up to
150 grams per liter. A life c}ﬂ:lc H55EES-
ment performed by COGNIS Indus-
trinl Consulting shows that, per tank
truck (25 metric tons! of Kepee waste-
waler, ®anacrobic prnccﬁ:ing in the di-

This technique was perfected by the
process engineering development unit
of Henkel's Chemical Products busi-
ness sector in Diisseldorf, The con-
version of the production plant at
Siegburg was preceded by extensive
trials on a laboratory and pilot plant
scale.

Kepec also puts safety first in regard
to hazard prevention. This is evident
in the design of the new raw materi-
als batch storage facility, a warchouse
used to store water-polluting sub-
stances. In Germany, these substances
are divided into four categories (cate-
gory codes O through 3). The Sicg-
burg site handles substances in cate-
gories O, 1 and 2. Products in the
highest water-pollutant category (3)
are stored only in minimal amounts.
Nevertheless, the entire new storage
area was designed to the category 3
specification.

Several different concrete  layers,
special sheeting, and a unique tank
floor design ensure that, in the ¢vent
of a spill or leak, chemiecals will
be prevented from penetrating into
the soil, where they might also
contaminate groundwater, Kepec has
opted for maximum safety in its new
installation,

gesters of a sewage treatment plant
will produce between 25 and 30 ®gi-
gajoules of energy, whereas ®aerobic
biadegradation, rather than generaling
energy, will ;u:tunlly consume some 8
16 10 gigajoules (eg., to drive the nera-
tion system!. In view of this clearly su-
perior energy balance, the specialty
chemicals manufacturer hos decided in

favar of the anaerobic treatment route.

° Thompson-Siegel. The
'nh.'ntlp.‘.'nn--Riqgul produc-

tion site is located right in the middle
of Diisseldorf and employs about 400
people. It manufactures liquid cleans-
ing products for commercial and
houschold use, in addition to prod-
ucts such as toilet deadorants, home
plant fertilizers, and filler compounds
for the construction industry.

Motivated staff

Reduced water consumption
and fewer accidents

Diisseldorf-Flingern. In  recent
vears, Thompson-Siegel has made
a consistent cffort to improve envi-
protection and safety.
Comprehensive measures have been
implemented to reduce the company's
wastewater output by well over
60 percent in the last six years.

This was achieved by ingenious pro-
duction planning, involving fewer
rinse cycles and reduced ringe water
volumes, as well as the installation
of a system to demineralize cooling
water for reutilization in the factory.
Thompson-Siegel considers that these
achievements would not have been
possible without the high motivation
of its employees, who have been
sensitized to environmental matters
by extensive information and train-
ing. Establishing a commitment to

ronmental
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accident prevention was a particularly
important element. The defined target
of “zero accidents” has indeed led
o a ch.'mgu in Emp]nyuu attitudes,
What else could explain the marked
decrease in accident rates?

This change in awareness was deci-
sively management-led. Thompson-
Siegel supported its policy with a
mandatory reporting system for the
analysis of near-accidents, requiring
immediate notification af top man=
agement.

Thompson-Siegel's main focus for
1997 is the subject of wastewater. Its
gﬂﬂ] is to reduce wastewater lnuda:,
especially their ®organic components,

Henkel

Surface Technologies site is
located in Heidelberg, Henkel Teroson
handles a 1:1r‘g|.' pirt of Henkel's
worldwide automotive industry busi-
ness, manufacturing adhesives and
sealants, as well as anticorrosion
and noise-insulation products for the
automotive  industry, auto
shops, and other industrial seclors.
The Heidelberg company employs
800 punplq'..

Teroson.  This

Ic rlil iT

Reduced solvent consumption
Step by step

Heidelberg. The conservation of re-
sources and improved environmental
pratection have been an ongoing con-
cern at Henkel Teroson for many
years. A creative and highly motivated
workforce has implemented many
effective measures, adding up to an
impressive improvement record. All
departments at Henkel Teroson have
contributed to this suceess,

The Product Development and Appli-
cation Technology unit of the Heidel-

Wastewater and

production volumes
Thompaon-Siegel, Dilsseldorf-Flingern
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berg-based company has gradually
shifted the company's broad product
range from traditional =chlorinated
hydrocarbons  (last used in 1992)
to ®low=solvent and =water=based
formulas. This has not only reduced
the amount of solvents used, but has
also led to a decrease in the ®organic
gaseous ®emissions associated with
the production process. Additonal
measures, such as the installation of

Reportable accidents
Thompson-Siegel, Dilsseldori-Fi fgern
‘Workforce: approx. 400
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Use of solvents
Henkel Terosan, Heidelberg

Amaounis in metric tons

M halogenated hydrocarbons
{CHC, CI'C)
M aromatics
M other solvents
{aleahols, esters, ketones)
B aliphatic hydrocarbons

exhaust air purification systems and
the increased use of closed production
cveles, have enabled the company to
reduce its organic gaseous emissions
from 170 metric tons in 1990 ta
11 metric tons in 1996,

Al the same time, Henkel Teroson has
been able to decrease its power and
water consumption through improved
manufacturing processes and numer-
OUs unginuming :ldju.'srmcnrs.



The new wastewater treatment plant in
Bareelena has reduced COD laads.

Henkel Ibérica. Located

in the Zona Franea indus-

trial area south of Barcelona, Pulera,
a subsidiary of Henkel Ibérica, pro-
duces =surfactants, Ff:lt[y acid esters,
and other bazic aleaochemicals, The
plant workforce numbers 140. In
Montornés, also near Barcelona, the
company mikes pt,iwdcrcd and l}quiu_'l
detergents, adhesives, and oleochemi-
cal products, as well as edible fats,
A total of 450 employees work at
this site.

COD loads reduced

Optimized operation,
reduced water demand

Zona Franca. Although the physico-
chemical wastewater purification plant
which wenl into operation in 1995
lsee 1996 Environment Report) has
significantly reduced »COD loads,
Pulera is not yet satisfied, To optimize
control of the wastewater treatment,
the company’s experts are planning to
install new analytical equipment to
monitor COD loads at the inlet and
outlet of the treatment plant at short
intervals, This will allow them to
optimize the operation of the waste-
water treatment plant, with the aim of

achieving another 30 percent redue-
tion in COD by late 1998,

The praject team has also investigated
in-house water consumption. More
cfficient organization of processes and
cleaning stages has reduced the use of
rin::ing wiater,

These improvements have not only
cut down water demand, but also
decreased  wastewater  volumes,
Moreover, partial recycling of rinsing
water into the production process
reduces the overall volume of waste-
witter, In 1997, Pulera is determined
to reduce its water consumption by
an additional 10 percent,

Another important objective at Zona
Franca is to arouse and encourage
employee awareness of waste preven-
tion. Qver a period of three months,
all members of the
received cxtensive training in waste
mianagement, The program included
information on the classification of
various waste types, marking and
packaging, as well as proper storage
and transportation. This intensive
training has already resulted in a
marked reduction in waste volumes,
achieved through many small steps,

workforce

[ e —|
Water demand

Henkel Ibérlea, Pulesa
Zona Franea plant, Barcelona
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Detergent production

Rinsing water channeled
into buffer tanks

Montornés. Rinse water from the
production of detergents is character-
ized by high »COD loads and consti-
tutes o major factor in wastewater
pollution, Company experts therefore
sought to identify potential improve-
ments, Today, this rinse water is no
longer discharged into the waste-
water, but is collected in two buffer
tanks. From there, it is selectively fed
back into the production eycle. This
approach has enabled Montornés to
achieve an annual reduction in COD
loads of 100 metric tons.

Despite this success, the Montornés
team is determined to continue its
intense efforts to improve wastewater
quality. In particular, it intends to
analyze and characterize the very
different wastewnter types from vari-
ous production sectors, as part of &
special program that will enable the
company to initiate suitable measures
to reduce wastewater loads,

Water consumption rates have also
been improved. The installation of

COD load at plant outflow
Henkel Ibdrica, Pulera
Zona Franea plant, Barcelona
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a new cooling tower with a cooling
water return  circuit has  enabled
the oleochemical plant to reduce its
water requirement by approximately
25 percent.

Henkel France, The town

of Nemours 15 situated about
100 kilometers south of Paris. At this
site, Henkel France produces liguid
detergents and bleaching agents, as well
as dishwasher cleansers. The Nemours
plant has about 150 employees. In Pon-
thierry, halfway to Nemours, some 120
employees produce liquid detergents,
dishwashing detergents, fabric softeners,
and bleaching agents. At the Liépvre
site in Alsace, Henkel France manufac-
tures cosmetics and toiletries. About
100 people are employed here.

Recycling system
Closing the loop

Nemours/Ponthierry. These two
sites pursue a common objective.
They are determined to prevent or
recycle waste, instead of merely
disposing of it. The plant managers at
Nemours and Ponthierry are well
aware that this cannot be accom-
plished without a creative and highly
motivated workforce. Programs at
both sites have therefore focused on
training and seminars addressing
waste separation and recycling tech-
nigues,

The goals defined by the two compa-
nies are ambitious, but differ accord-
ing to the site specifics. By the end
of 1998, Nemours intends to recycle
10 percent of its waste, and Pon-
thierry 60 percent.

The program for paper and cardboard
was launched in late 1996, Employ-
ees plan to return some 150 metric
tons of cardboard products to the
material cyele each year via an
external recyeler, In the summer of
1997, the recycling program will be
extended to plastics.

Wastewater purification
Modular system

Liépvre. Wastewater streams at
Ligpvre contain varying pollutant
loads, Up to now, those containing
the highest pollutant levels have been
collected and shipped to an external
disposal facility, The remaining
wastewater was discharged without
receiving any prior biological treat-
ment - certainly not a long-term
solution. The management at Liépvre
therefore decided to install a waste-
walter treatment plant,

The special feature of this plant is that
it consists of several containerized
modules, operating in parallel, This
design allows for easy future expan-
sion in response io production
growth,

The biological stage of the plant 15
capable of handling wastewater with
very high =COD levels, as demon-
strated in a four-month pilot test,
After the plant had been taken into
operation, it was optimized further,
achieving near-complete biodegrada-
tion of ®surfactants and bringing
COD levels to below the legal thresh-
old. An additional ozone treatment
stage ensures that the company's
wastewater is fully decolored.

Sidobre-Sinnova. The

French subsidiary of Chem-
ical Products, Sidobre=Sinnova, man-
ufactures oleochemieal and technical
products at its Meaux site, 40 kilo-
meters east of Paris. It has a work-
force of about 140 employees,

Ethylene oxide tank farm
Doubly secure

Meaux. Ethylene oxide (EQ) is an
important raw material for the pro-
duction of =nonionic ®surfactants.
An inflammable, toxic gas at atmos-
pheric pressure, EQ is transported
and stored in liquified form under

pressure and must be handled with
great caution. The EO tank farm at
Meaux, like its equivalent at Fino
Mornasco, in Italy (see page 36), was
therefore included in the Group-wide
study of hazard potentials, Although
the analysis identified no unreason-
ably high risks for the Meaux site, the
installation of modern safety equip-
ment at certain points was recom-
mended. Sidobre-Sinnova was not
content with this retrofit solution,
however, and opted for the erection
of an entirely new tank farm at
Meaux.

A project of this type requires the
approval of a number of different
authorities, prior to which the plans
must be made available for public
inspection. The neighbors’ questions
were answered in detail, and all con-
cerns dispelled, An exhaustive safety
study prepared by an independent
engineering firm provided additional
reassuranee, All potential scenarios,
mcluding highly improbable ones,
such as an earthquake or explosion in
the vicinity, were included in this
analysis,

The safety concept for the tank farm
proved reliable even under such
exiremes, not least because a compre-
hensive set of safety measures had
been adopted, The tanks are half-
buried in the ground. Each tank has a
double cooling shell, in addition to
a fire insulation layer. The tanks
stand in thick concrete troughs that
prevent ®emissions into the soil, Gas
detectors at many points in the instal-
lation register the slightest leak and
set off an alarm, causing all valves to
close automatically, If an accadental
release of ethylene oxide should
nevertheless oceur, a sprinkler system
can generate a fog of fine water
droplets to smother the gas cloud.
The safety of the plant is further
enhanced by the low storage temper-
atures, All key safety systems, such
as shutoff valves, are installed in
duplicate, to provide the appropriate



The new ethylene oxide tank farm at Sidobre-Sinnova in Meaux {8 equipped with sophisticated

anfoty systems,

b:-n:kup t.':'lp'.!hility in the event of
a component failure.

Operating procedures at the new tank
farm are also more environmentally
compatible. Ethylene gas  forced
out while the tank is being filled, for
¢xample, is not emitied into the
atmosphere, but passed through a set
of gas scrubbers, These scrubbers
also absorb the EQ-rich exhaust air
from the production plants, thus
preventing emissions from these areas
as well. The gas scrubbers convert the
ethylene oxide into glycol, a dihydrnc
alcohal, which is then reutilized,
Glycol is a traditional antifreeze
additive for automotive cooling fluid
systems.

Henkel 5.p.A. In Lomaz-
o zo, a small town south of
Como, Henkel's Italian subsidiary
operates a production site for liquid
detergents. Iis workforce cumprisqm
about 200 employees. Not too far
away, again south of Como, is the
Fino Mornasco site, with 100 em-
ployees, who produce oleochemical
base materials for the detergent and
cosmetics sectors, as well as auxiliary
agents for the leather and textile
industries. The plant at Ferentino,
situated halfway between Rome
and Naples, manufactures powdered
detergents. Its has a workforce of
around 260 people.

Closed loop

Reduced water consumption
in production

Lomazzo. The overall growth in
production in recent years, and the
increased output of hquid concen-
trates in particular, have brought
about changes in the characteristics of
the wastewater at the Lomazzo site,
especially in regard to ®=organics, This
trend is reflected in the rise in the
=COD values of the site's total
wastewater.
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The wastewater from individual
production sections was analyzed in
the context of a study carried out in
1990. However, subsequent changes
in the manufacturing processes
have invalidated the resulis. In 1998,
the company conducted a new,
systematic analysis of the individual
substances responsible for the site's
COD levels. Concluded in December
1996, the study now forms the basis
for the development of a COD load
reduction program.

The study showed that aver 70 per-
cent of the total organic wastewater
load are attributable to cleansing
processes. [mprovements in  these
processes arc currently being investi-
gated,

The experts at Lomazzo are also
determined to make substantial head-
wiy in reducing the amount of water
required in production, Through the
installation of cooling systems with
closed water cycles, the total water
consumption is to be reduced by
150,000 cubic meters by 1998, ie.,
half of the current level,

Workplace noise levels

The exception rather than
the rule

Ferentino. A European Union direc-
tive imposing new limits on work-
place noise levels prompted the
Ferentino site to conduct a systematic
analysis of the noise levels in individ-
ual workplaces in its detergents plant.
The study identified five workplaces
where employees were exposed to
noise exceeding the limits specified in
the directive, At the very least, these
findings necessitated the implementa-
tion of noise abatement measures,
together with occupational health
monitoring of the affected employees.
However, this did not go far enough
for the Ferentino plant managers,
who drew up and implemented a
comprehensive noise abatement pro-
gram covering all work areas, Thanks
to a raft of engineering and organiza-
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tional measures, workers in produc-
tion are now exposed to significantly
less noise. The boiler house, for
instance, was fitted with new low-
noise fans, and severnl workplaces
were relocated to  noisesinsulated
areas. Air compressors with noise
damping helped to bring down noise
levels still further,

Work processes have also been reor-
ganized, so that personnel are now
only exposed to high-noise environ-
ments during special tasks and for
limited periods of time, Maintenance
sessions are now carried out only
when machinery has been shut down,
Some production improvements were
based on the past experience gained
by Diisseldorf experts,

Ferentino's efforts to conserve re-
sources are focused on the packaging
of its detergents. The amount of
packaging material, already reduced
by the switch from drums to cartons,
was cut still further by the introduc-
tion of refill bags. This step has
resulted in substantial savings in
packaging materials.

New wastewater treatment pla nt
Performing to expectations

Fino Mornaseo. A new biological
wastewalter treatment plant has been in
operation at the Fino Mornaseo sie
since January 1996 (see 1996 Environ-
ment Report). The plant performed as
efficiently ag expected, without any ini-
tial difficulties, ™ Surfactants undergo at
least BO to 90 percent biodegradation,
The averall ®arganic wastewater load is
reduced by a minimum of 70 percent,
The plant’s wastewater is not discharged
directly into surface waters, but is
channeled into the municipul sewage
network, before undergoing  further
purification in the municipal sewage
treatment plnnt,

Following the 1995 modernization of
the ®ethylene oxide tank farm, which
was equipped with the latest safety wech-
nology (see 1996 Environment Report,
the site management has made further
efforts to enhance the safety of its
ethoxylaton operations, A newly in-
stalled process control system provides
still more accurate mnnilm'i.ng of the

reaction process and can respond even
more quickly to chnngjng pmduckinn
conditions. All important data are trans-
mitted directly 1o the control room.

COD loads in the plant outflow
Henkel 5.p.A,, Fino Marnasco plant
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“ Henkel Polska. Henkel
Polska belongs to  the
Henkel Austria Group. At Raciborz, a
major town on the Oder River in
southern Poland, the company pro-
duces powdered detergents, soaps, and
= sulfonic acids. This Henkel plant has
a warkforee of about 270 employees.

Detergent filling operations
Filtering the dust

Raciborz. Ever since this site became
part of the Henkel Group in 199],
its technelogy has been consistently
improved and updated to the latest
standards, This also applics to its
environmental engineering systems,

A rigorous reduction in the site's dust
®emissions had already been imple-
mented in the early 1990s, Dust
loads at workplaces in the detergent

filling line were significantly de-
creased by a newly installed extrac-
tion system, The dust is trapped by
fabric filters, collected, and fed back
into the production process.

Current plans call for conversion of
the site’s power plant to natural gas,
to achieve a further reduction in
atmospheric emissions.

Tiirk Henkel. Izmir is

Turkey's third largest city
and an important commercial port on
the Aegean Sea. At this site, Tirk
Henkel produces liquid and powdered
detergents, as well as edible fats. The
plant has around 280 emplovees, At
Cayirova near Gebze, in the European
part of the country, Tiirk Henkel man-



ufactures ®organic specialty chemicals,
auxiliary agents for the leather and
textile mdustries, metal treatment prod-
ucts, industrial adhesives, and auxiliary
products for the commercial and pri-
vate construction sectors. About 300
people are employed in Cayirova.

Residual materials recycling
Employees sort waste

Izmir In 1996, the [zmir pl.‘lnt init
ated a project involving the sorting
of residual materials by its employees,
It was preceded by an extensive
information and training campaign
for the workforce. After just a few
months, it became clear that the
program 15 sustainable and promises
long-term success, The residual mate-
rials which are collected, including
paper and cans, are handed over to
external contractors for disposal and
rur,.'yt:]ing.

Another objective is 1o reduce pollu-
tion levels in the site’s wastewater
Initial steps scheduled for this year
in¢lude the preparation of a register,
in which the measured values charac-
terizing the wastewater pollution of
each individual plant will be record-
ed. This will serve as the basis for an
action p]'.m.

The main aims are to significantly
reduce the ®=organic load of the site's
wastewater and to cut the total vol-
ume of wastewnter, The environmens
tal benefit will be immediate, since
the site’s wastewater is discharged
into the sea following purification,

Wastewater action plan

Sewage sludge to be
reduced by 70 percent

Cuyirl.wﬂ. In 19946, the Cuyimvu
site completed several preparatory
measures to pave the way for
improvements in environmental pro-
tection and .‘.'af::'ly. i:‘.c]lldin‘g an
analysis of the water consumption of
the individual facilitics. The results
will allow management to develop

and implement action plans during
1997

The site has set itself ambitious goals.
It intends to achieve a 40-percent
reduction in wastewater by 1998,
Sewage sludge output from the bio-
logical treatment stage of its waste-
water purification plant is to be cut
by approximately 70 percent.

@ Henkel
ﬂruup,
industrial area near Alberton, some
25 kilometers south of the capital,

Johannesburg, Henlel mainly pro-
duces water-based adhesives at this

South Africa
Alrode 15 an

site, together with smaller amounts of
ksolvent-based adhesive sysiems and
so-called hotmelts thot-setting adhe-
sives, used m;u'nl_y in the furniture,
cigarette making and packaging
industries). In additon, the site man-
ufactures ®organic products from
renewable such as
guar, a ®natve =polysaccharide, used
a8 a floceulant in the extraction of
precious metals. Flenkel South Africa

has nppruxim;m'.l_\.' G0 L‘m})ii_}yi_‘(“i.

raw  materials,

Production Africa

Employee motivation
Joint environmental effort

Alrode, One focus at Henkel South
Africa in 1996 was employee train-
ing. Numerous seminars and group
discussions addressed environmental
conservation, safety, fire prevention,
and health protection ssues,

The resulting commitment of the
workforce to  environmental and
safety matters was cspecially evident
on June 5, 1996, c:lc.-,'ih;nilmd as World
Environment Day. Employees got
together in teams to clean up the area
surrounding the site, even turning
their attention to some forgotten
corners inside the plant gates,

In addition, the Alrode site has
implemented a number of health pro-
tecton imprnv:rmuni.‘,‘ in its adhesives
production Newly
extractor systems eliminate employee
exposure to fumes from hot product
vapors when opening reactors and
mixers,

In early 1997, a project was started to
reduce atmospheric dust loads in the
guar prmlucticm phlm.

line. installed

Active involvement on the occasion of the 1998 World Environment Day: Henkel South Africa
emplevees clean the ared araund the Alrede factary site,
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Henkel Indonesia. Henkel

Indonesia's production fa-
cility 15 located in the town of
Cimanggis, near the capital city of
Jakarta. The site employs a workforce
of more than 500 people, who pro-
duce »additives and raw materials for
detergents and houschold cleansers,
cosmetics, plastics and ®coatings, and
auxiliary agents for the papermaking
and textile industries, as well as adhe-
sives and metal treatment prudut_:t:-;.

Wastewater purification inspected
Tested and approved

Jakarta. In September 1996, world-
wide reports distributed by an inter-
national press agency alleged that
wastewater {rom Henkel Indonesia
had been polluting the loeal Situtipar
Lake over a period of 10 years. The
lake is the main source of drinking
water for the surrounding towns
and villages. According to the reports,
the lake's ecosystem had already
been severely affected. The reports
went on to suggest that Henkel, while
anxious 1o maintain its status as an
ecologically conscious company in
Germany, was obviously tolerating
inadequntc Envil‘qmmunm’ smndards
in Indonesia. This agency report was
published by the press in several
countries, including Germany.

Henkel Indonesia had no explanation

for these reports. Since starting pro=
duction in 1983, the company has
been using a multistage wastewater
treatment plant, incorporating a
biological purification stage, The
efficiency of this system fe.g, it
reduces =COD levels by well over
90 percent) conforms fully to the
standards enforced in highly industri-
alized countries. More importantly,
Henkel Indonesia’s wastewater is not
discharged into Lake Situtipar, but
into the Kali Baru River, which flows
into the Java Sea,

Despite these inconsistencies, Henkel
Indonesia responded immediately to
the accusations and commissioned
TUV Rheinland Indonesia, indepen-
dent technical consultants, to investi-
gate the site's wastewater situation,
Following extensive sampling and an
examination of the entire sewage
system, TUV confirmed that there
wias no possible link between the
sewage system and Lake Situtipar,
The experts also found that it was
impossible for untreated production
effluents to the Kali Baru
through previously unidentified leaks,
In their assessment of the plant's
current operation, the consultants
coneluded that all appheable require-
ments regarding the quantity and
quality of the company's wastewater
discharge were being fully met, It was
no longer possible to identify the
origin of the false press reports,

reach

ify

Henkel Indonesia’s wastewater treatment systems are in perfect working ordaer,

m Henkel Australia. Kilsyth
is situated in the Mel-

bourne industrial area in southeastern
Australia. At this site, some 60 em-
ployees of the Surface Technologies
management sector produce specialty
chemicals for the treatment of metal
surfaces,

Waste reduction
Separate collection

Kilsyth. Preventing or reducing
waste, or at least recycling unavoid-
able waste, is a stated objective at
the Kilsyth site. In line with this goal,
a study was conducted to analyze
the waste management situation in
all areas, ineluding administration.
A waste reduction program has now
been launched, involving separate
collection of all waste from produc-
tion and administration arcas by type
of material, e.g., paper, glass, steel,
shrink film, pallets, ete.

Now, 85 percent of the steel drums
used in the company's production
operations are cleaned and recyeled,
The progressive trend toward con-
tainerized raw material supplies also
helps to reduce waste volumes. In
the future, further opportunities of
cutting back on waste will be identi=
fied and exploited.

The workforce is kept continuously
up to date on the progress of this
waste reduction drive. In addition,
the site's management attaches great
importance to personnel training,
Each employee spends an average of
three hours per week, i.e., 8 percent
of his or her total working time, in
training and education programs,
Lowering the site's water consump-
tion, particularly by using less cooling
water, is another objective. Filot trials
on one cooling tower are currently
in progress. They have shown that
over 800 cubic meters of water per
year can be saved, even if the cool-
ing tower does not operate at full
capacity.



Froduction at near-zero emission rates: the alkyl polyglycoside plant in Cincinnati.

m Henkel  Corporation.
Henkel's US and Canadian

activitics are carricd out through
Henlkel Carporation, which employs
more than 3,500 people, One of its
production plants is in Charlotte,
Morth Carolina. Here, a workforee of
about 100 manufactures eorganic
specialty chemicals and wsurfactants
for the cosmetics, textile, paints and
coatings, and papermaking industries.
The largest North American produc-
tion plant is in Cineinnati, Ohio, It
hag a worklorce of about 600 pt:uph;,
and produces cleochemical base sub-
stances and specialty chemicals,

The plant in Kankakee, Illinois, turns
out a range of hishly .'apt:r:i.*lli:r.cd
chemical products, which are used in
the manufacture of plastics, pharma-
ceuticals, cosmetics, paints, adhesives,
detergents, and houschold cleansers
ete. It also produces vitamin E based
on natural raw materials. More than
400 people work at the plant.

The plﬂrll!-‘. at Lack Haven, Pl.fnn.-.yl-
vania, and Mauldin, South Carolina,
produce specialty chemicals, mainly
for the textile, papermaking, and
plastics industries, as well as dyestuff
intermediates. Lock Haven employs
about 25 people, and Mauldin
around 50,

Toluene emissions
Low levels

Charlotte, North Carolina. This
plant has made remarkable progress
in reducing its ®organic ®solvent
Femissions. Between 1980 and 1995,
Ficluene emissions were reduced
from 139 to 38 metric tons, corre-
sponding to a 72-percent decrease,
In 1996, thig trend was .';ucuu:c.sﬁd]y
continued, and toluene emissions
were cut by another 47 percent, to
18 metri¢ tons, Despite this very low
level, production managers aim at a
further reduction to 10 metric tons by
1999, although production volumes
are scheduled to increase markedly,
as in previous years,

A major improvement at the Char-
lotte plant in 1996 was the installa-
ton of a covering on the wastewater
treatment plant. This step has clearly
reduced unpleasant odors, which
had been a source of community
complaints,

Final settling tank
Sophisticated operation

Cineinnati, Ohio, Increased utiliza-
tion of production capacity has led
to increased levels of Forganic
substances in the plant's wastewater.
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The *biological oxygen demand
(BOD) of the wastewater and its
suspended solids content were two
problems which needed attention,
Following a detailed analysis of the
wastewater situation, carried out in
cooperation with an independent
institute, a series of BOD reduction
measures was initiated. For example,
the practice of using water to wash
out organic components from the
exhaust air of varipus production
plants, which gave rise to polluted
wastewater, has been stopped. The
exhaust air 15 now incinerated in
a central facility,. The selective
treatment of individual wastewater
streams in the production plants has
further reduced the organic load.
In one production plant, an annual
36 metric tons of Emethanal are
isolated from the process wastewater
and fed back into the process,

The program has brought about a
23-percent reduction in the BOD
load of the whole plant. At the same
time, a highly sophisticated method
of operating the secondary settling
tank has yielded a 33-percent drop in
the concentration of suspended solids
in the plant’s wastewater outflow.
The site has even more ambitious
plans, however. One of its targets is to
achieve another 10-percent decrease
in BOD loads by the end of 1997

Active an a broad front

Joint creativity

Kankakee, Illinois. A broad range
of environmental and safety measures
was implemented at the Kankakee
plant in 1996, One central concern
was the improvement of the plant's
wastewater situation. The problem
was an excessively high concentration
of suspended solids and ®organic
substances. Remedial action included
the construction and start-up of a
3,000 cubic meter equalization tank,
which allows operators to even out
the intense fluctuations in wastewater
volumes and to run the sewage treat-
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Water demand in 1996
Henkel Corporation, USA
Kanlkalee, Ninois, plant
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ment plant at a constant *{low rate,
This will ensure consistently high
treatment Efﬁcienu}n .
In the past, discharge surges could
increase the rate of flow by as much
as 40 percent, The wastewater treat-
ment plant could not handle these
peaks, and it therefore functioned less
efficiently.

The reduction in the overall velume
of wastewater has also  reduced
the rate of flow into the treatment
plant. The effects of the new method
of operation are evident. Whereas
the total suspended solids were previ-
ously in the region of 1,3 kilograms
per cubic meter, they are now
down to about 0.3. This represents a
decrease of more than 70 pereent.
Before the organic loads can be
reduced, a project team has to analyze
the pollution of each process waste-
water stream, This is planned for
1997, The goal s a 65-percent reduc-
tion in total suspended solids and a
25-percent cut in organic loads in the
plant’s wastewater by late 1997, If the
project team reaches its goal, this

will not only benefit the environment,
but will also result in substantial cost
savings for the plant,

An initial reduction in erganic loads
has already been realized through the
installation of oil skimmers in the
plant's sewer system, in conjunction
with a number of residue recavery
measures in the various facilities. The
list of Kankakee's achievements does
not end there, however, The site's
witer consumption has been slashed
by 33 percent, equal to 1,100 cubic
meters per day. A new exhaust air
combustion plant is currently under-
going trials, and the use of new filter
technology will cut annual waste
volumes by 230 metric tons.

The Kankakee site management takes
a close interest in the health of ity
employees, even bevond the work-
place. The program ranges from
videos and bulletin board notices
to health clubs, Weight Watchers'
classes, acrobics, posture training,
and =hepatitis vaccinations, These
services benefit both the employees
and the company. After all, an
employee who is in good physical
shape works better, is less likely 1o
caus¢ accidents, and incurs lower
sickness costs.

The special efforts made in this field
have also caught the public's atten-
tion, The HealthCor Oceupational
Health Services of Kankakee's
st. Mary's Hospital has presented an
award to the company for its excep-
tional commitment to the improve-
ment and protection of the health of
its worlforce.

Synthetic fiber dyes
The right sequence

Mauldin, South Carolina / Lock
Haven, Pennsylvania. An impres-
sive demonstration of how cconomics
and ecology can be beneficially com-
bined was provided by a joint project
team of the Mauldin and Lock Haven
plants. Both plants are involved in the
production of chemical intermediates

for important synthetic fiber dyes.
The raw materials for these interme-
diates are processed in three succes-
sive chemical reaction steps. Some
of the special reactors used for this
purpose are located at Mauldin, and
some at Lock Haven,

Reaction steps reversed

With the old production method, the
intermediates produced in the first
reaction step at Mauldin had to be
shipped to Lock Haven, where they
underwent a not only costly, but also
energy- and labor-intensive, purifica-
tion process. The project team discov-
ered that no undesirable by-products
are ecreated if the sequence of the
three reaction steps i5 reversed, and
the purification stage is therefore no
longer necessary. This results in con=
siderable labor and cost savings.
Energy consumption at the Lock
Haven plant has been reduced by
30 percent, Water consumption there
and at Mauldin has been cut by
8 percent, while the amount of waste
produced is as much as 80 percent
lower, Since the new process also
means a 10-pereent inerease in yield,
additional raw material savings are
achieved az well. In addition, the
reversal of the reaction sequence
has eliminated much of the trans-
portation between Mauldin and Lock
Flaven. The associated reduction in
shipping volumes amounts to approx-
imately 60 percent, with an equiva-
lent decrease in transport-related
emissions.

Customers confirm that the product
of the new reaction sequence is of the
same quality as its predecessor. At the
same time, the reduetion in manufac-
turing costs has vielded benefits in
international competition.



Production in a green envirenment: The Henkel

plant at Jacared, Brazil.

Henkel Indastrias Qui-
micas. The town of Jacarei
is situated near the highway connect-
ing 5o Paolo and Rio de Janeiro, in a
rural area near the Paraiba River. The
local Henkel plant's workforce of
about 400 El'l'lph'nyuus rn:linl_y pro=
duces ®organic specialty chemicals
and adhesives,

Greener environment

A company plants trees

Jacarei. A focus of the Jacarei site's
environmental and safety effort in
1996 was its employee mativation
program. One result is a waste sepa-
ration plan, whereby materials such
as paper, plastics, fluorescent lamps,
ete., are separately collected and
routed through the appropriate recy-
cling channels. Last year, the com-
pany collected 126 metric tons of
paper alone.

The plant management is also deter-
mined to improve the wastewater
situation. It therefore initiated a com-
prehensive study to characterize the
wastewater streams in the various
parts of the plant, The main aim is
to reduce the organic load and the
concentration of suspended solids in
the wastewater. An action plan will

be drawn up in 1997, Attention is
also being paid to groundwater
protection. The tank farms of the
oleochemical production units were
equipped with catch pots and collec-
tion systems to protect the soil in the
case of an accidental spill and to
avoid groundwater contamination.
Even on the outside, the company has
acquired a new "green" appearance,
As part of a nature conservation
project  conducted  jointly  with
Companhia Energética de Siio Paclo
(CESDP), an entire nursery of tree
seedlings has been planted on the site.
In 1996, an area of the lot adjoining
the river bank (approx, 1,000 sq.m.)
was covered over with topsoil, and
trees and shrubs were planted.

» Henkel Argentina. The

Henlel factory is located in
the Avellaneda industrial area of the
capital, Buenos Aires, Some 200 em-
ployees manufacture specialty products
for the cosmetics, textile, plastics and
paint industries, in addition to prod-
ucts for the treatment of metal sur-
faces.
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Biological wastewater treatment
Fewer emissions

Avellaneda. Stricter legal require-
ments prompted the management of
Henkel Argentina to build the compa-
ny's own sewage treatment plant in
1996, Since the substances present in
the wastewater are easily biodegrad-
able ®surfactants and various oleo-
chemical compounds, the site manage-
ment decided, in cooperation with the
local public authorities, to install a bio-
logical wastewater treatment system.
The system consists of a large buffer
tank in which the wastewater is
collected, an aeration tank in which
the pollutants are biodegraded by
* microorganisms, and a final settling
tank, in which these microorganisms
are geparated from the now clean and
clear water. The resulting purified
wiater, amounting to some 150 cubic
meters per day, is discharged together
with cooling water and storm water.
The remaining sewage sludge is dewa-
tered and shipped off-site for disposal.
The environmental benefit: 90 percent
fewer ®emissions of biodegradable
®organic substances are channeled
mta the receiving waler,

The new sewage treatment plant at Avellaneda can handle about 150 cubic meters of wastowater

each day,
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Environmental objectives

Environment program

1897 ... 1068 1999
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Henkel Group
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Group-wide translation of the international Responsible Care initia-
tivie into an integrated management system that covers safety, health, -
and the environment (see page 7)
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Chemieal Produets Development of additional raw materials derived
completely from vegetnble sources

--------- R R L L Tyt Ll L L Lt

Minimizing the consumption of energy and raw materials during,

atart with products for the cosmitis
manufacture

Surface Technologles Group-wide auditing of enviranmental man-
agement by external aceredited verifiers, on the basis of the Eco Man- Auditing of the first Eurapean sites

agement and Audit Scheme of the European Union and/or 150 14001

Industrial Mhu:ivnﬁerhniﬂal Cansumer Products L'Inmp-'.,\;irl-.- R e
auditing of environmental management by external aceredited verifiers, M
on the basis of the Eco Management and Audit Scheme of the Euro

i R R
Detergents/Household Cleansers Use of ecological performance

indicators for total evaluation of the environmental il“P“m of deter- Lrefinition of indieaiors Usie of these indicaton in developing now produgts

gents throughout their life cyele (see page 200

------------------------------------------------------------------------------- LR L N L R R Ty T R F g o e )

Detergents: Reduction of encrgy consumption
by 3 percent per wash cyele?

B R T T T T T T P SN AN B I EEREARBARAR R HARhE

by R O o o T 1
by 10 percent per wash cycle®

L T T T P N L r L fr T L E r ey

Detergents: Reduction of packaging trelative to one wash cyclel w
by 10 percent”
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Research Expansion of the range of raw materials by tapping new w
native sources

L T T T T YT T T T TTImTmII I T T T

Creating new fields of application by exploiting new combinations
of different renewable raw materials

Thempson-Siegel, Disseldorf-Flingern Certification of
environmental management under the Eeo Management and
Audit Scheme of the Eurapean Union

Henkel KGaa, Diizseldorf-Holthausen Increase in the
recirculation rate of steam condensate from the current
45 percent 1o 50 percent

LRy N T N L T T T Ly s b L o h g a g

T TR ITEN T IR NN RN RN NINNRRN IR

The arrows mark the planned timeicale for achieving the sinted objectives. Thee sums of projects that were started before 1997 s marked

*Objective conforms to the Code of Good Environmental Practice of the Lusopean detergents msocintion ALSE.



Reduction of the AQX load in [1iu||l wiglewaler
to less than 3.5 kilograms per day

Reduction of the AQX load in plant wastewater
1o less than 3.5 ki]ogmnn per gl.ly

Construction of a new emergency management center,
planned in 1995 for completion by the end of 1996

L T T T L T P PP e

Voluntary [ir:'-iimmu::iqm ingpections
in 20 percent of all buildings per year

------------------------- E YR TR I EEE IR EIEN NN VRN AR ER AR A AR ERE s

Minimizing the amount of substances that can
escape during an operational aceident

Hankal 'i‘amsnn, Heldelberg Certification under the Eco M.mngﬁ*
ment and Audit Scheme of the l.lumpunn Union and/or DIN 150
14001

Gna'rhard Cnllardln Herbarn-Schinbach ll«.dumrm W WALEE COn-
sumption and wastewater volume through fewer cleansing procedures
llm-ln"allum of [u|ﬂ.s that can be serviced lJy pigs™
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Kepee Chemische Fabrik, Siegburg Reduction of
about 5 percent in the amount of production waste generated

Dy S T TSt L Ll L L L

Increase in the waste recycling rate
fram the current 40 percent to 50 percent
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Reduction of about 5 percent in water consumption

BlGdBEEEEEREIE

Henkel Ibérica, Pulcra, Zona Franca plant, Barcelona
Reduction of about 10 percent in water consumption

L g T S

Reduction of about 30 percent in the organic load in wastewster
(measured as COD)
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Henkel France, Nemours plant Recyeling of about
10 percent of waste

e P T T R I L L

Ponthisrry plant
Recyeling of about 60 percent of waste

Henkel Ireland, Cork Reduction of about 40 percent in the amount
of aluminum waste (relative 1o 19986)
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Environmental objectives

Environment program

L L L L T T T T Py O ]

Reduction of about 40 percent in sulfur dioxide emissions
Reduetion of about 25 percent in nitrogen oxide emissions

Reduction of about 25 percent in carbon dioxide emissions
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Henkel 5.p.A., Ferentine plant Reduction of about 10 percent in

the consumption of packaging materinls

T I o T R R

Lomazzo plant
Reduction of about 50 percent in weater consumplion
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Henkel-Ecolab, Nieuwegein plant Cenification of the
environmental management system to 150 14001
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Henkel Polska, Raciborz plant Reduction of about
10 pereent in dust emissions
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Reduction of about 10 pereent in sulfur dioxide emissions
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Reduction of about 35 percent in soot emissions
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“ Tiirk Henkel, Cayirova plant Reduction of about

40 percent in the volume of wastewater
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Reduction of nbout 70 percent In the amount of sewage sludge

Asia/Pacifie

i

R R N T e e L

L T Ry R R A e P e TN A I P T IR T S T I T

S

1999

TR IITIEINIEIENNEIRRRN RN NNA bR asssiaEaRa

ot

|

IR IR AR I NN NR I NBR R sasas

|

T T T EE RN RNARINNRREARAIEEEEES

|

TR T EEETIYERARNRNNGAAERAIGEAGEE

I

L L TR L o e

|

TR ETNE NN N NI NN RN SR A AR AR NG EEEEIGEEARAEEsIERaRsimam ey FrTEEIRRENEIRENGLE

l

L T T R R T LS AR L LRI TS | R rra Ty e us s

l

L R L e

I

L L T R e e

l

L L T L L LR LI R eI

|

B R TN EEI TR R R RN T I NI IR NN NI AR I AN SRR AR AEAssEeaR bRy

|

sussiasa REav AL E e e

R L Ty L T L T g e S L e e L e e e o A I o e oo e = == T T et 5§

Hankel Australia, Kilayth plant Reduction of

about 20 percent in water consumption

...................................... il e i s

South America
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Henkel Argentina, Avellaneda plant, Buenos Alres
Reduetion of about 90 pereent in the organic load in
wastewater (measured as BOD)
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Henkel lnddntﬂm Quimicas, Jacarei plant
“ Reduction of about 30 percent in the organic load in wastewnter _
tmeasured as BOD)
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North America
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Henkel Corporation plants: Charlotte, North Carolina
Reduction of about 45 percent in toluene emissions —

Cineinnati, Ohie Reduction of about 10 percent in the
organic load in wastewater (measured as BOD)

Reduction of about 50 percent in airborne emissions of
organic substances (voluntary paricipation in Ohio's
emisglon r’ﬂ'hl.lmn pmp,r.nnl
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Habeken, New Jersey Reduction of about 80 percent
in the amount of anionic surfactants in wastewater

T S o P

Kankakea, [llinois Reduction of about 65 percent
in the amount of suspended solids in wastewater

L T T B T L s S

Sitee 1996

Plarmed by and of 2000

Reduction of about 25 percent in the organic load
in wastewater (measured as BOD)

l

Reduction of more than 80 percent in airborne emissions of
organic substances, which the US Environmental Protection Agency
has categorized as requiring monitoring

i
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Lack Haven, Pennsylvania Reduction of about 30 percent in
energy consumption
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Reduction of about & percent in water consumption _
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Mauldin, South Carolina
Reduction of about 8 pereent in water consumption

Prevention of 10 percent of tNi.m]] wiste in 1996 f.e, by mndlfqu

production processes), despite a planned increase of 30 pereent in ’ B percent less waste despite 19-percent inerease in production
praduction
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Feduction of about 10 pereent in the amount of waste

I
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4:6 Environmental data

Explanatory notes on the Henkel Group
environmental data

Data collection expanded

In its 1996 Environment Report,
Henkel published data about the
whale Group for the first time. Dur-
ing the past year, Henkel's internal
data collection system has been ex-
panded as planned, so that data on
wastewater and waste can also be
provided in this vear's report,
Whereas 31 especially important sites
were covered in last year's report, the
environmental data in the following
pages have been accumulated from
52 sites, The newcomers have been
incorporated retrospectively back to
1992, The figures for energy con-
sumption and airborne *cmissions
for the vears 1992 to 1995 are there-
fore no longer identical with those
given in the 1996 report.

Although 65 percent more sites have
now been included, the data have
changed only slightly, This confirms
that the data published in 1996 were
representative of the entire Henkel
Group.

The record-keeping system for ex-
penditure on environmental and con-
sumer protection and the consump-

Representative survey

Data from 52 sites in

23 countries

Argentina Mexico
Australia Metherlands
Austrin Poland
Belgium Porugal
Brazil Sweden
France Slovenia
Germany South Africa
Great Britain Spain
Indonesia Thailand
Ireland Turkey

Taly USA

Japan

tion of =chlorinated hydrocarbons is
not site-related and covers all compa-
nies in the Henkel Group.

Consumption of resources

[n order to make energy consumption
more transparent, the relevant data
have been differentiated according to
energy sources. The significance of
water as a resource differs from coun-
try to country. However, because
Henkel wishes to use this resource
as sparingly as possible, even in
countries with an abundant supply of
witer, and since water-saving proj-
ects are already in progress at many
sites, the Group's water consumption
i5 also published in this report.

Wastewater situation

Regarding wastewater emissions, the
significant factor is the magnitude of
the loads actually discharged into
surface waters. OF the 52 companies
covered, 15 are direct dischargers.
This means that the site wastewater
15 treated in-house and is then
discharged into surface waters {for
example, a river or the sea). The
wastewater loads of these sites can be
added directly to the amount for the
Henkel Group as a whole, The other
37 sites, however, are indirect dis-
chargers, and only a proportion of
their wastewater loads therefore
enters the environment. In order to
reflect the actual burden on the envi-
ronment in the total amount for the
Henkel Group, it was assumed that,
on average, 70 percent of the waste-
water load from these indirect dis-
chargers is degraded or eliminated in
municipal or jointly operated sewage
treatment plants,

= Heavy metals are eliminated in
sewage treatment plants by ®adsorp-
tion on sewage sludge. Depending

on the composition of the sludge, it is
either used as an agricultural fertilizer
or dried and incinerated, The ashes
resulting from the incineration are
disposed of in landfills. Traditionally,
zine 15 also recorded as a heavy metal.
However, its environmental impact
i5 of a different dimension from that
of lead, nickel and chromium. For
example, sewage sludge that contains
zine can be used as an agricultural
fertilizer in areas where there is
a shortage of this metal, For this
reason, zing 15 shown separately in
the graphs of heavy metal loads,

Occupational safety

The figures on occupational accidents
only cover the Henkel Group's Ger-
man companies. Reportable oceupa-
tonal accidents are defined different-
ly in the various countries, depending
on the prevailing national legislation,
In view of the absence of a common
basis for recording these data, it does
not seem worthwhile to try to arrive
at a cumulative figure, Comparisons
between sites and regions are not
possible. A new, Group-wide, unified
system of record-keeping is currently
being set up in accordance with inter-
nal Henkel criteria.

Data on individual sites

Selected up-to-date environmental
data from individual Henkel Group
sites are published in the chapter on
production. The environmental data
relating to Disseldori-Holthausen,
which were previously contained in
the Environment Report, as well as
the data from sites that have partici-
pated in the *EU Eco Management
and Audit Scheme are included in the
relevant Environmental Statements.
These Statements are available on
request (see last page).



Environmental data

Expenditure on environmental

4
40 and consumer protection

Hankel Group

in DM millians

300

B [nvestments

W R&D

B Operating costs
200
The operating costs are mainly attributable to the operation of plant intead-
ed to reduce ®emissions (end-of-pipe” technology). The investments relate
ta the construction of such plant In futire, a5 the emphasis shifts towards
integtated environmental protection, such investments will become less sig-
nificant, ax will the expenditure recorded here for research and development,
which anly relites to projects specifically concerned with environmental and
consumer protection, Integrated environmental protection takes account of
environmental protection and safety aspects ag early as the product ond
process development stuges, ag well as at the plant construction stage. It is,
therefore, not possible to isolate the additional costs involved,
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Energy consumption
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= @l‘l i o The electrieity is bought-in,
Sulfur dioxide emissions
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§ Henkel Group
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4000
3000 The reduction in ®suliur dioxide ® emissions in 1993 was largely attribut-
2000 able o th!?‘ coming on hne of the new energy production plant at the eastern
: German site Genthin, and the abandonment of coal as o source of energy at
the Turkish site Cayirova.
1000
0 *Provisional values; at the time of going to press not all data had been

finally cvaluated,
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g Nitrogen oxide emissions
=-F
A0 Henkel Group
g 8 8 in metric tons
= g (calculated as nitrogen dioxide)
3000
2000

The reduction in = nitrogen axide =emissions in
1000 1993 18 |.||I'|.L|“.|y atributable o the -('urninx on ling of
the new energy production plant at the enstern
German site Genthin.

*Provisional values; at the time of going lo press not
D Il data had been f :
B e all data had been Bnally evaluated,
a«ﬂnp B 095 06

Dust emissions
-
[=1]
HOD) = Henkel Graup
in metric tons
100
g g
600 1
500 £ g
400
300 The values include =acrosols, as aerosels are difficult
to distinguah (rom dust with the available measuring
200 technalogy.
The decrease in dust =emissions is largely nnriburs
160 able to dedusting measures at eastern European sites.
0 “Provisional values; al the time of gaing (o press not

- all data hae been finally evaliaated,
Q'_pu!?j 9z 93 94 95 §&" i

Carbon dioxide emissions

1954

2000

a E a E Henkal Group

e Ny in thousand metric tans
1500
1000

The diuts shown in the chart slio inehide =carbon
500 dioxide formed during the generation of bought-in,
i.c, externally generated, electricity. Sinee this carbon
dioxide was not emitted at the Henkel sites, the
amount was estimated with the help of a recognized
0 factor which hssimes n,‘.'lIlLiuﬂ:I}l hagh earban diozide

_Q'-— T T Eernissions per unit of gencemted power,
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Environmental data

Water consumption and volume of
wastewater

Henkel Group
in thousand cubic meters

B Water consumption
B Volume of wastewater

The water consumption includes nll water, whether
bought-in or extracted from Henkel's own sourcen,
Mot of this water is process water. Only o small pro-
]"I.'I“JI,H'I of dtinkinu witter i ured

The volume of wastewater is less than the volume of
witer consumed, The differenee i3 aeconnted for by
cvaparation losses from cooling towers and the water
that is present in products. Precipittion water

tea,, rainfall) is not included in the wastewnter figgures.

COD emissions into surface waters

Henkel Graup
in metric tons

For sites that are =indirect dischargers it was assumed
that nn average of 70 pereent of the = organic load of
the sile wastewiter - measured as = chémical nXygen
demand (CODY - |5 dq.;:'mh-:l n jeintly upl_'r;jtcd. ar
municipal sewage treatment plants.

A numbor of sites have set themselves the olyjective of
reducing the organic load in their wastewner (xee
pages 43 1o 45,

Emissions of heavy metals into
surface waters

Henkel Group
in kilograms

W Heavy metals*
W Zinc

For sites that are ®indirect dischargess it was assumed
that an average of 70 percent of the & heavy-metal load
of the fite wastewdater is eliminated in jointly operated ge
municipal sewage treatment plants,

Zinc ®emissions are regarded as less eritical than those
of the other heavy metals and are therefore ghown

s parately.

*Sum of the loads of lead, chromium, copper and nickel;
other heavy metals, especially the ecalagienlly hazardous
mercury and cadmium, aze not used or processed in the
production facilities of the Henlel T._';;\-,ulp.
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Waste for recycling and disposal

Henkel Group
in thousand metric tons

B Waste lof recycling
B Waste for disposal®
B Hazardous waste far disposal

"Hazardous waste fof |lmiu,"n|:l 1" includes not only those
kinds of waste that are clossified as hazardous under the
linws of the relevant countries, but also all hazardous
wastes listed in the = Basle Convention of 1989,
Because individual countrics continue to extend their
lists of hazardous wagtes, it iy pessible for the volume of
hozardous waste 10 incrense without any change having
oceurred in the waste situation in the Henleel Group.

*excluding hazardous waste

Consumption of
chlorinated hydrocarbons

Henkel Group
in metric tans

W Germany
B Quiside Germany

The inereise outgule l\':g'.rllhln_v i 1990 was attributable
1o the acquision of new companies, such as the largest
firitish manufacturer of plekling agents that still contain
e chlorinated hydrocarbons. On Earopein markets
outside Germany, acceptunce of alternative products
without chlorinated hydroearbons has not matched
expectitions,

Reportable occupational accidents
per thousand amployees

W Workers' Compensation Insurance of the Chemical
Industry (BG Chemie) in Germany

B Henkel Group in Germany

In {I;I"Ilﬂflﬂy. an |.'||.'!§.1|]I|J.itit'ml|| acenlent has to be ripiort=
ed if it causes an emplovee 1o be off wark [or more than
3 working days lexcluding the day of the aceident.

“At the time of going to press, no Agures for 1996 were
available from BG Chemie,

Sources: Henkel ond BG Chemie
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Environmental data

Environmental protection courses

Emplayees trained

B Honkel parent plant, Disseldarf
B Henkel Group companies in Germany
M Cantractars working at the Henkel parent plant

Sinee mid 1990, employees have undergone target-group-specific training
in o systemaic program of geminars and have been made more aware of
the importance of environmental and safety {ssues.

In 1995, these training courses were extended to emplayees of contrac-
tors carrying out work at the Henkel parent plant, and to other Henkel
Group companics. [n addition, discussions on environmental profection
and snfety are alsa held at least twice yearly in the varlous depurtments,
Moreover, environmental protection seminars, which are open ta all, are
held in the context of advanced waining, Special advanced training
caurses are organized for management personnel as well,

Environmental monitoring
Surfactants in the Rhine

Measuring site: Dlsseldorf-Himmelgaist
in grams per second (= yearly median valuss)

B Anjenic surfactants (=MBAS)
B Nonionic surfactapts (= BiAS)

Since 1958, Henkel has carried out systematic analyses of the concentra-
tion of =anionic = rurfactants in the Rhine and selected tributaries, After

F nonionic surfactunts started o be used on a large scale in detergents and
cleansing agents, in 1972 the analyses were also extended 1o inelude this
product group. The inerensed value in 1995 was caused by tempotary peak
concentrations of BIAS of unknown origin, possibly attributable to the
presence of unspecific nonsurfactant bigmisth setive substances.

The measurements in the Rhine are carried out every two weeks, The
results are expressed as the statistically more significant median values, The
loads therefare diffor slightly from the average values published in earlier
CIvironment reports,

Enviranmental monitoring
Boron and phosphate in the Rhine

Measuring site: Diisseldorf-Himmelgeist
in grams per second (Fyearly median values)

B (Orthophasphate caleulated as phosphorus
M Aaron

Althaugh Henkel had switched to phasphate-free formuladons for all its
detergent in Germany by 1989, it still monitors the phosphate content of
surface waters.

Boran is present in many detergents in the form of the bleaching agent
sodium perboarate,

The measurements in the Rhine are carried out every two weeks, The
sl are exprested ag the statistically more significant medion values, The
londs therefore differ slightly from the average values published in earlicr
EnVIFonment reports,
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A  Additives Substances that are

added for the purpose of impart-
ing speeific properties 1o a prod-
ugt,

Adsorption  Anachment  of
gaseaus or dissolved substances
to a carrier material with a large
surfuce area. Adsorption can be
used to remove substimees from
gases or liquida,

Aerobic Environment character-
ized by the presence of free oxy=
gen.

Aerosols Finely distributed solid
ot liguid particles suspended in
air or other gases, .4, smoke or
fog.

Alcohols =Organic compounds
whose molecules contain one or
more OH-groups, This makes
them maore soluble in water than
the hydrocarbons from which
they are derived.

Alkalinity Term for the strength
of alkali lyes. =pH (which is
greater than 7 in the cose of lyes)
is o measure of alkalinity,

Alkylbenzene sullonate
k= Surincinni derlved from
epetrochemical raw materials.

Alkyl polyglyeosides (APG)
ESurfactants made only from
Enative raw materials such as
stareh and sugar on the one hand
and ®{any alcohols on the other.

Amines Class of ®organic com-
pounds that contain nitrogen.

Amine-containing  Mixture
that containg an =amine.

Anacrobic Environment char-
acterized by the absence of free
OXYEEn.
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Anionic surfactants =Surfac-
wunts that break dewn into elec-
trically charged ®lons in ague-
ous solutions, and whose special
surfactant properties are attribut-
able w0 the negatively charged
Eanions,

Anions  Negatively i:hnrgr:d
= ions.

Antiseptic Substance that de-

slroys germs,

Aromaties Class of warganic
compounds derived from ®=ben-
ZENE.

Basle Convention Internation-
al treaty, concluded in 1980,
which regulites the cross-border
teansport of hazardous waste,

Benzene The ring, consisting of
six carbon atoms, (s characterls=
tic. Benzene is the simplest repre-
sentative of the class of sub-
stanees known as = aromatics,

BiAS {(Bismuth Active Sub-
stanced An analytieal parameter
for expressing the total content
of Enonionic ®surfactants.

Biological oxygen demand
(ROIN Parameter expressing the
pollution of wastewater with
biodegradable  ®organic  sub-
stances. The BOD value is the
amount of oxygen needed by
Emicroorganisms to degrade the
Eorganic substances.

Binmass Masy of ®microor-
ganisms  formed  during  the
degradation of ®organic materi-
als in biolagical sewage treatment
plants.

BSE (bovine spongiform en-
cephalopathy) A form of brain
disease in canle that was firs
identified In Movember 1986,
There are indications that the
causative agent may be transmii-
ted ta humans in some izolated
cares,

Business Charter for Sus-
tainable Development Charer
agreed at WICEM 11 (Second
World Industry Conference of
Environmental Management) in
Rotterdam in Apnl 1991, It for-
mulates prineiples of environ-
mental management. WICEM [1
wias organized by the Interna-
tional Chamber of Commerce
{ICC) in cooperation with the
United Nations  Environment
Program (UNEPY and the UN
Conference on the Enviranment
ond Dewlnpmml (UNCED),

Corbon dioxnide Caseous com-
bustion product of all substances
that contain carbon. Carbon
dioxide contributes considerably
w the greenhouse effect, One
source of carbon dioxide is the
exploltation of fossl] raw maieri-
als such as coal and petroleum
imainly for encrgy production or
vehicle traffic,

Catulyst Special substance thut
accelerntes n chemienl reaction
while itsell remaining unchanged,

Cellulose Natwural = polysac-
charide. One of the main compo=
nents of plant fibers,

Chemieal oxygen demand
(COD) Mensure of the ol pol-
lution of wastewater by ®organie
substances. The COD value is
the amount of oxygen needed to
effect the chemical degradation of
these substances,



Chlorhexidine gluconate De-
rivative of chlorhexidine, an
Eorganic compound that con-
taing nitrogen and chlorine and is
used a5 an ®antiseptic.

Chlorinated h"dﬂ,u;“ rhons

E= Organic ®solvents with incor-
porated chlorine, as a result of
which they are not flammable.
Thit means that they are safe 1o
handle, but this advantage is off-
set by disadvantages in the field
of environmental protection,

Chromium salts Compounds
of the ®heavy metal chromium,
Some of these salts are acutely
toxie and are elassified as car-
cinogenie.

Contamination Slight pollu-
tion.

Deodorization  Process  for
eliminating odorous substances,

Derivatization basis Baw ma-
terials used as the bagis for the
chemical synthesis of secondary
products,

Dermatology Science of the ef.
fects of substances on skin

Dispersion Finely distributed
undissolved particles in water,

Dyeing liquor Term used in
textile processing for the aqueous
dye solution or edispersion in
which textiles are dyed,

Ecology Science of the influence
of substances on the eaviron-
ment, especially on water and
ioil, Henkel carries out numer-
ous ecological studies in order to
ensure that ite preducts exert no
harmful effects on the environ-
ment.

Glossary of chemical and technical terms

Ecotoxicity Toxicity of a sub-
stance to varlois organisms in
the biosphere.

Emissions Gaseons, liqutd or
solid substances that enter the at-
mosphere from industrial pro-
duction plants, moter vehicles
with internal combustioen en-
gines, domestic heatlng aystems
or during the course of other in-
dustrial processes.

Emulsion Digpersion of fine
drops of o liquid in another lig-
uid, for example, water in oil or
ail in water,

Epoxide adhesives = Organic
long-chain compounds that are
used to bond certain substances,
for example metals,

Ethanol Monohydric =aleohol,
miscible with water. Formed by
alesholic fermentation. Present
In, for example, wine and beer,

Ethylene oxide Reaction prod-
uct obtained from ethyléne and
uged in the manufsetire of
Eponionic ®surfactants.

EU Eco Management and
Audit  Scheme  Regulation
ndapted by the European Union
(EUY, providing for mlnmury oG
auditing and certification of com-
panies.

Fatty acids Class of substances
that are found - bonded to glye-
erol - in all vegetable and animal
fats and oils. Important starting
materials for numerous oleo-
chemical derivatives.

Fatty acid esters =Reaction
products of = fatty acids and
ealeohols, The best known fatty
acid esters are 1\he natural oils
and fats. Other fany ncid entery
are intermediate and end prod-
ucts in the widely branching field
of eloochemistry.

Fatty aleohols Long-chain
Faleohols, which Henkel obtains
from fatty aeld methyl esters by
reacting them  with hydrogen
(= hydrogenation). Fauy acids are
important raw materials for the
manufacture of =surfactants.

Fatty aleohol sulfates (FAS)
Imporiant group of =surfactants
based on = fatty alechols,

Flow eate In the context of §
senling tank, the volume of
wastewnter that flows through it
in a given time.

Flue gas desulfurization
Process for removing  ®sulfar
dioxide from the flue gases emit-
ted by power plants and other
firing plunts,

Gigajoule Unit of energy, 1 gi-
gajoule is equivalent 1o 1 billion
joules (= 238,800 kilocalories),

Glucose Also known as dex-
trose, Present in almost all sweet
frubts.

Good Mlnufutnﬂq“ Prac-
tice World Health Organization
(WHO  reeommendation  Grat
formulated in 1968, External nu-
ditors cheek compliance.

Heavy metals Metals with a
density greater than 4.5 metric
tons per cubic meter, Because
many heavy metals and their
¢ompounds are toxic and envi-
ronmentally hazardous, they are
the subject of eritical attention.
There ure, for example, strict
limits on the amounts of heavy
metals in drinking water and
food. arable soil, and wastewater
discharged into sewage treatment
plants or surface waters,

Hepatitis Inflammation of the
liver, caused by viruses,
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Hydrogenation Chemical reac-
tion with hydrogen.

Hydrogen peroxide Liguid
that is wied as an oxidizing agent,
i bluchlng agent and o disinfee-
tunt. On being used, it decom-
poses into water and oxyvgen.

Hydroxylammonium sulfate
{HAS)  Nitrogen-containing,
sali-lke mmpmlnd,

Immissions Effects of nimaos-
pheric pollution, noise, vibration
or radiation on humans, animals,
plants or objects. In the context
of German clean air legislation it
relers 1o the = emissions absorbed
by the stmosphere and distrib-
uted up 1o a certain concentra-
tion,

Indirect dischargers Compa-
nigs that do not discharge their
wastewnter direetly into surface
wiaters but into o munic;pul ar
jointly opernted sewnge treatment
plant.

Inorganic compounds Sub-
stances that, in contrast o =or-
ginic compounds, are not based
on the key elements carbon and
hydrogen. Inorganie compoundy
include, for example, minerals,
acids and salts.

Ions Electrically charged parti-
eles,

IS0 14000 Internnticonal group
of standards relating 10 environ-
mental protection. [50 14001 is
a stundard for corporate environ-
mintal management systems,
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Life eyele assessment A bal-
ance sheet of the environmenial
impact of a product during its to-
tal lifecyele - from manufacture
or extraction o distribution and
use and then disposal, wking ac-
count of the raw materials and
energy consumed during its man-
ifacture,

MBAS (Methylene Blue Ac-
tive Substance) An analytical
parameter for expressing the total
content of ®=anionic surfactants,

Membrang Thin sheet or film,
usually made of plastics or natu-
ral products, whoge pore structing
and marerinl propeities ae aueh
thit it permits certain substances
to pass through and remains im-
permeable to others.

Methunol Simplest compound
in the group of substances known
o5 ®alecohols, Toxic, flammable,
readily  blodegradable  liquid,

which is miscible with water,

Microbiology Science of mi-
croscopic living creatures, Henkel
carries out microbiological tests
dn.u'im;I the d:vcinpmcm and sife-
ty=validation of consumer pmd-
ucts, processes and services.

Microorganisms Microscopi-
cally small living creatures, for
example, bacteria,

Mnnltnllnu programs Pro-
grams for carrying out regular
measurements of the coneentra=
tinn of chemicals in the environ=
ment, for example, in rivers,

Mative MNatural, e, native sub-
stnnees = subsiances which oecur
in nature.

Nitrite-containing/Nitrite
salts of nitric acid; sodiom ni-
trite, for example, is used as an
accelerator  in phosphating
processcs,

Nitrogen oxldes Compounds of
nitrogen and oxygen, formed, for
exumple, fram atmospheric nitro-
gen  during  all  combustion
processes. In order o lu::p the
atmosphere clean, the permissible
concentration of nitrogen oxides
in exhaust gae is limited,

Nitrous gases (NOx) Gageous
mixture of ®nitrogen oxides of
various degrees of oxidstion,
They are formed by the break-
down of certain chemicals in
small amounts, but also during
vombustion processes in maotor
vehiclos and power stations,

MNonionie surfactants erp
af =surfactants that do not form
®ions in agqueous solutions and
are surfuce-petive in both acid
and alkaline environments,

Organic substanees Substances
whose characteristie main ele-
ment is carbon. Organic sub-
stances ocour naturally, but can
alse be manufactured synthetical-
ly, for example, from petroleum.

Pasgivation Physicochemical
ehnnﬂ,e hmugm about on metal
surfaces to lmprnvc their fesis-
tance to Corrosion.

Petrochemical Obtained from
petraleum or natural gas,

pH A mensuie of the basie (alka-
line), actdie or neatral charncter
of aqueous solutions. pH 7 i
neutral; alkaline solutions have a
pH greater than 7; acidic solus
tions have a pH lower than 7



Phosphates Salts of phosphorie
acid, They are essential plant nu-
trients, bt their prosence in too
high concentiations in bodies of
water can cause overlertlization,
The phosphates that were preu!-
ously present in detergents have
been replaced by = zeolites,

Plastisol Adhesive and scalant
for meial compounds in aute-
body construction, Used for un-
derbody sealing and seam seal-
ing,

Polycthylene Flostic manufac-
tured solely from ethylene, Used
for consumer articles and pack-
aging materinls.

Polymers Substances that are
composed of a large number of
repeited basic units, for example,
plaatics,

Folysaccharides  Polymeric
{® polymersh, high-molecular
sugirs such as cellulose or starch,
made up of a large number of
sugar molecules, for example,
glucase or fructose,

Precipitated siliea Especially
finely grained silica, which is
formed by precipitation,

Primary energy Energy needed
to manufacture a product.

Responsible Care A worldwide
initlatlve developed by the chem-
ical indusiry. It stands for com-
mitment ta continuous improve-
mant in safety and the protection
af health and the environment,
independently of le- s
gal requirements. The s‘
program s identified

worldwide by the same Inlm, Ri-

spansible Care 15 a registered
trademark,
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S Sizing ageat Auxiliry sub-

stance used in the wxile hmumy
to enable yarn to be machined
and processed more efficiently.

Solvent-free Often used fo de-
seribe products that contain no
Earganic ®=solvents, M[!mugh
water is also a solvent, It s ig-
nored in this context.

Selvents Substunces in which
high concentrations of other sub-
stances can be dissolved, Ofien
understood 1o refer anly 10 For-
ganic =solvents, although waer
is frequently used as a solvent.

Sulfur dioxide Gaseous com-
bustion product of sulfur and its
compouids. Because sulfur is
present in conl and fuel oil, sul-
fur dioxide is present in the flue
gases of these products. In order
to keep the atmosphere clean,
thiz sulfur dioxide must be re-
maved in ®ilue gas desulfurizas
tion plants,

Sulfation plants Production fa-
cilities where Eanlonle ®surfne-
tants that contain sulfate groups
{for example =fatty alcohol sul-
fates) are manufactured.

Sulfonic acids Sulfur-contain-
ing ®organic intermediate prod-
ucts used 10 manufacture certain
Esurfactants.

Surfactants Surface-nctive sub-
stancees that reduce the surfnee
tenmon of water,

Teeajoule Unit of energy, 1 fer-
ajoule is equivalent w 1 wrillion
joules (= 2388 million kilocala-
rigsl,

Toluene * Aromatic *organic
compound derived from =ben-
zene.

Toxieology Science of |mlmm,
Henkel carries out toxicologieal
studdies to ensure that its products
have no harmful effects on hu-
mans of animals,

Water=based Products in which
mainly water is used 10 obtain a
solution or a =dispersion of the
active components. Water-based
adhesives alse contain a small
percentage of Forganic =sol-
venis.

Water glass Alkaline silican
compound that is soluble in wa-
ter, Impartant intermediate prod-
ugt in ®inorganic chemistry, but
alge o corrosion-inhibiting com-
ponent of dﬂa;-fgmh,

Yearly median value Yearly
value, caleulated from a number
of individual measurements by a
statigtical methaod.

Zeolite Sodium aluminum sili-
cates (Henkel brand name Sasil"),
whose threg-dimensional strue-
ture containg cavites, enabling
them 1o combine with ®lons of
hardness elements in water.

Zirconium fuoride Metal salt
of hydrofluorie agid,
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