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Dr. Wiliried Umbach

Henkel's contribution to the worldwide Responsible Care program

Principles and Objectives of Environmental

Protection and Safety

As a leading company and Specialist in
Applied Chemistry, Henkel accepts its re-
sponsibility to society. Henkel was one of the
first companies to endorse the Business
Charter for Sustainable Developmant of the
International Chamber of Commerce. We
are committed to its principles and to the
chemical industry’s international initiative
Responsible Care. .

In 1982 we published our
“Principles on Environmen-
tal and Consumer Protection”,
in a version which was valid
for the whole Henkel Group.
The intervening years have
seen considerable and dy-
namic progress in the scope,
depth and success of our
Eco Management System. A
large number of practical
examples are described in
this Environment Report and
its three predecessors.

We are committed to the Principles of Sustainable
Development contained in the Charter of the Inter-
national Chamber of Commerce. We participate
in the Responsible Care program, a worldwide
initiative by the chemical industry. The internation-
ally consistent principles expressed there have been

included in our corporate goals. We have there-
fore published an updated version of the Henkel
Group's “Principles and Objectives of Environ-
mental Protection and Safety”, from which the
following extracts are taken.

Our basic goal is to play a leading role in mat-
ters of environmental and consumer protection

and safety; in short, we are aiming for “Eco
Leadership.”

The starting point is a sound understanding of our
responsibility: “*We are committed to developing
and supplying produets 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 lead-
ership (Eco Leadership).”

Continuous improvement of environmental and
health protection is a key part of the total concept.
This means that Henkel supplies products and
systems that are recognized by acknowledged sci-
entific criteria as environmentally compatible, and
provides its customers with comprehensive advice
on safe handling,

At the same time, the proper operation of our pro-
duction processes should not represent any haz-
ard to health or the environment. For this reason
we apply uniform safety standards throughout the
Group, which in some cases are stricter than cur-
rent legislation.



Concrete environmental
aims make progress
transparent

Protecting employees from health hazards is en-
sured by a total occupational safety concept. The
‘package of measures includes work organization,
_safety management and occupational health pre-
cautions,

We have therefore defined demanding and bind-
ing guidelines for products, production and oceu-
pational safety in our updated “Principles and
Objectives of Environmental Protection and
Safety”. And, for the
first time, we have de=
fined concrete envi-
ronmental objectives
which we plan to re-
alize in the short term, In this way we aim to
increase the transparency of the process of con-
tinuous progress in environmental protection and
safety, both internally and externally.

The corporate culture statements are also of great
significance. Corporate culture is closely related
to how employees identify with their jobs. Only
motivated and creative employees will work effi-
ciently. This is why we intend to systematically
encourage and develop an understanding of en-
vironmental protection and safety. And it is there-
fore enly logical for employees to be appraised
for their contributions towards environmental
protection and safety.

In the same way that we promote the systematic
transfer of progressive technologies and methods
throughout the Group, we alsoencourage our
business partners and suppliers to aim for the
same standards of environmental protection and
safety,

Naturally we also engage in an intensive dialogue
with the public. We inform the public regularly,
candidly and fully - even when we have made
mistakes. Questions and concerns on the part
of the public are treated seriously and are
responded to,

The new “Principles and Objectives of Environ-
mental Protection and Safety” are a condensed
yet nevertheless comprehensive formulation of
our policy of responsible care. “Sustainable
Development must give equal priority to economic,
ecological and social goals. Only economically
successful companies will be able to contribute
to effective environmental protection and social
progress.”

A

Dr, Wilfried Umbach
Executive Vice President
Research/Technology



Eco Management

~ Zeroing in on the target

The goal is clear: the continu-
ous improvement of Henkel's
products and production pro-
cassas. The more so when
weaknesses are exposed.
Henkel then needs to imple-
ment fast and appropriate
measures. What happens then
is illustrated with the help of
five selected case histories
from the Diisseldorf parent
plant.

Minimization of the amounts
of substances that can escape
during an operational accident
- irrespective of their hazard
potential

During the incident in October 1994
{see page 29), an unexpected rise in
pressure resulted in the escape of a
mixture of substances through a safe-
ty relief valve. Until then, Henlkel's
engineers only inspected the safety
relief valves and rupture disks of
production lines where dangerous
substances were used. These inspec-
tions have now been extended to
all production lines. The substances
and amounts that can eseape into the
atmosphere during an operational
accident are registered (survey), and
the possible effects are analyzed
(assessment).

Depending on the result of the as-
sessment, the next step is to install
the necessary catching systems,
separating devices, etc., or to im-
plement other technical measures
(realization),

Survey and assessment by the end
of 1995.

Realization by the end of 1996,

Compilation of an AOX registar
for works wastewater

In 1993 the —+AOX load” in the to=
tal wastewater increased (see diagram
on page 43),To allow the individual
sources of AOX —emissions to be
determined in future, all wastewater
sub-streams will now be regularly
analyzed to determine their AQX

content, The recorded data will serve -

as a basis for initiating specific meas-
ures o achieve a reduction in AQX.
Compilation of the register by the
and of 1985,

Environmental protection courses
for 1,600 employees each year

In & works agreement, Henkel has
stipulated that not only production
employees but also commercial and
technical staff will undergo system-
atic and target-group oriented train-
ing on the subject of environmental
protection by participating in bas-
ic and follow-up seminars, The
number of participants has see-
sawed somewhat in recent years (see
page 46), Bottlenecks have now

* Ferms prefaced by = are expliined on pages 51 to 54.

been eliminated, so that a higher
percentage of employees can success-
fully tuke part in these seminars each
year,

Planned for 1995,

‘Construction of a new emergency

management center

An emergency exercise in June, 1994,
and the operational accident four
months later showed that the work
in the emergency staff and the coop-
eration with the emergency services
on site could be considerably im-
proved if sufficient accommodation
and modern means of communica=
tion were available. It was therefore
decided to construct a new emergency
management eenter at the Henkel
parent plant in Dilsseldorf, The cen-
ter will also accommodate the joint
emergency headquarters of the Plant
Fire Department and the Plant Secu-
rity unit. The new building will en-
able the emergency staff to function
more effectively,

Completion mid-1996,

Voluntary fire-protection inspec-
tions of 20 percent of all build-
ings each year

Past experience shows that fire-pro-
tection inspections considerably re-
duce the rigk of fire. Henkel will car-
ry out voluntary fire-protection in-
spections of 20 percent of all the build-
ings at the Diisseldorf site each year.
Inception planned for 1995.



Environment Manual

In black and white

"Work is now proceeding at speed
at the Henkel site in Dilsseldorf to
translate the principles into practice,
The Environment Manual for the
parent plant should be ready at the
end of 1994." When the last Envi-
ronment Report was published in
May, 1994, there was not much time
left for the project team to meet the
promised deadline. Nevertheless, the
team of employees from Henkel sub-
sidiary COGNIS GmbH and the En-
vironmental Protection and Safety
unit met their target: the Environ-

ment Manual was ready on time at
the end of 1994,

New manual describes Eco
Management System

The manual for the Dilsseldorf
site is not based on abstract con-
siderations but is the result of close
coopéeration between the relevant
specialist departments and the
users. It describes the site's Eco
Management System: the organiza-
tional structures, procedures and
resources with which the require-
ments of environmental protection
and safety are translated into opera-
tional practice.

The Environmental Protection Of-
ficers appointed by the Company for
e.g -rimmission protection, water
protection and waste play a key role.
They are the central contact points

for environmental protection mat-
ters, and their activities are one of the
cornerstones of Eco Management at
the Diisseldorf site,

As mentioned in the 1994 Environ-
ment Report, the structure of the
manual is based on the +DIN [50
9001 quality standard.

This standard is subdivided into 20
clements which describe a quality
management system, At the heart of
the system is just one requirement:
to satisfy the "customer”. To achieve
this, the “quality of products and
services”, which 15 often defined
by means of “specifications”, must
be controlled and monitored by a
Management System,

The parent plant’s new Environment
Manual makes use of this structure,
although some terms are suitably
madified. For instance, “Quality of
products and services” has been
amended to "Quality of operational
environmental protection”. This is
largely dependent on how adverse
environmental effects = from, for
example, harmful substances, or the
abnormal operating conditions of
operational accidents - can be pre-
vented or avoided, and how existing
environmental impact can be grad-
ually reduced.

The “specifications” for environmen-
tal protection are largely the envi-
ronmental protection laws, the or-
dinances, the voluntary agreements
with industry and the plant-internal
regulations. They also include the
expectations of employees and the

neighbors of the plant, “Customers”,
in this context, are not only the buy-
ers of a product but also the Com-
pany's neighbors and employees, as
well as government agencies and
political parties.

Environmental policy and
environmental protection
organization

A natural consequence of this ex-
tension of the meaning of the terms
is that the elements of the standard
must also be modified. In "Element 1,
the responsibility of executive man-
agement for defining a quality
policy and setting up an organization
to translate this policy into practice
becames the “Responsibility for en=
vironmental policy and environ-
mental protection organization”. The
Company's definition of its environ-
mental policy, and its environmen-
tal protection organization in the
Diisseldorf plant are therefore also
described in Element 1 of the Envi-
ronment Manual,

In the same way, other central
envirenmental protection  tasks,
such ag “proper and environmen=
tally compatible operation of pro-
duction lines” or measures to pre-
vent ~*emissions during operational
accidents, can be integrated into
the structure of DIN [SO 9001
and deseribed in the Environment
Manual,

Written “Environmental Procedure
Instructions” form the basis for this,



Eco Management

supplemented by work and pro-
cedure instructions from Quality
Management.

The aim of the new manual is to
document the Eco Management
System and make it transparent, and
to organize the plant-internal coor-
dination of environmental protection
activities more efficiently,

It also makes a contribution toward
emphasizing employees’ responsibil-
ities with regard to environmental
protection and encouraging them to
consider the environmental aspects
of their actions.

However, the manual is more than
simply an opportunity to document
systematic and modern environ-
mental protection. It is also the
basis for environmental auditing
and for certification under the
—+EU Eco Management and Audit
Scheme regulation. In addition, it
plays a rele in gaining public ac-
ceptance of the site and therefore in
securing the Company’s long-term
future,

Of course, the authors of the manual
are well aware that its publication
alone cannot guarantee the contin-
ual improvement of environmental
protection in practice.

The Eco Management System must
be explained at all levels of the Com-
pany, and each employee must be
aware of his or her role and respon-
sibility in translating it into practice.
Only then will it be "lived” and
become an accepted part of daily

practice. oo

Enterprising employees
Rewarding ideas

At first sight it is just a simple drain
stopper, but it fulfills a very impor-
tant function, When liquids escape
as a result of operational aceidents
and threaten to flow into the sewers,
it can be mounted more easily and
quickly than conventional stoppers.
This simple change is one of many
suggestions that Henkel employees
have proposed with respect to envi-
ranmental protection. Such sugges-
tions, mostly based on practical ex-
perience, are of interest above all
to Henkel's Suggestions unit. Over
a period of many years the unit has
repeatedly launched campaigns in-

tended to stimulate and exploit the
creative potential of the Company's
work force, In 1980 ideas were in-
vited on the subject of “Energy Sav-
ing”, and in 1992 on “Everything
Concerned with Packaging”. In 1994
the campaign, during which the idea
for the fast stopper was submitted,
wag entitled "Profitable Environmen-
tal Ideas".

The highest award ever paid by the
Company for a suggestion concern-
ed an improvement in the field of
environmental protection: in 1985
Henkel paid 175,000 DM for a new
template design for the manufacture
of detergent boxes, because it result=
¢d in considerable savings in board
consumption,



The Suggestions unit and the Envi-
ronmental Protection and Safety unit
invited Henkel Group employees in
Germany to submit entries to the
“Profitable Environmental Ideas”
campaign in the fall of last year. In
particular, ideas for improvements in
fields such as waste prevention and
reductions in energy and water con-
sumption were required, as were
proposals that would benefit the
environment by means of organiza-
tional improvements. A total of
1,344 employees, whose ideas were
usually the result of a team effort, took
the chance to help the environment
and simultaneously win an attractive

prize. D

Company canteen

Serving up environ-
mentally compatible
solutions

According to a German proverb,
food and drink keep body and soul
together. They also give rise to good
ideas, according to the Henkel em-
ployee facilities in Dilsseldorf, which
often receive interesting suggestions
from their employees on the subject
of improving environmental aspects
within their department,

In a chemical company such as Hen-
kel, int the context of environmental
protection, attention is mainly fo-
cused on production and products,
Nevertheless, employees in other de-

partments are also able to point out
exceptional opportunities for modi-
fying set patterns of behavior to the
benefit of the environment,

For example in the works canteen:
In response to a suggestion by the cus-
tomers, beverages are no longer serv-
ed in plastic beakers but in glasses,
Canteen employees receive regular
schooling on the subject of environ-
mental protection. They exhibit a
high level of interest in making
practucal contributions, and they sub-
mit a large number of suggestions.
Thanks to their many ideas, the vol-
ume of domestic and packaging waste
has been considerably reduced dur-
ing the last three years. The volume
of domestic waste alone has declined
from 2,470 to 910 cubic meters.
Coffee = exclusively from fair-trade
projects - is supplied only in 10-
liter returnable drums, cooking oil
in 500=liter bulk containers, and
meat and fish in returnable con-

tainers, As a result, the volume of
packaging waste has been reduced
by forty percent, from 1,640 to 950
cubic meters, F

Employees use water and energy re-
sponsibly while preparing 7,000
meals daily. They use no more than
is necded, although dishwashing
alone requires 5,000 liters of drink-
ing water each day. Wasle is sorted
for recycling, the use of disposable
cutlery has been cut back, and envi-
ronmental awareness weighs more
heavily as a selection criterium in the
choice of suppliers. Nowadays it is
not necessarily the cheapest sup-
plier who is chosen, but rather the
one who can supply bulk containers
and reusable packagings, If the sup-
plier’s place of business is nearby,
this is also an advantage, because
short journeys mean less gasoline
consumption, and that reduces not
only the pressure on resources but
also —emissions. el
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Innovative ideas lead to environmentally
compatible products

MNatural asters

Striking oil

" Without lubricants, everything would
stop: no engine, hydraulic system or
chain saw could run. Each year about
a million metrie tons of these indis-
pensable aids ensure that everything
runs smoothly, However, when they
have done their job, only about two-
thirds of them are properly disposed
of as waste oil, or recycled. One third
= more than 330,000 metric tons -
escapes into the environment, Lubri-
cants seep into the soil as a result of
leaks, or of spillages during filling
and transfer. Or they evaporate when
they become very hat - as during
turning, milling and cutting opera-
tions,

Conventional lubricants, which are
formulated on the basis of mineral
oil, degrade only slowly in the envi-
ronment. This is why leading manu-

facturers now supply environmen-
tally eompatible products, which are

biadegradable hydraul
atits Mi'ﬁli‘lbﬂ; ﬁrn‘ﬁluﬂun*‘ﬂﬂ:

used especially in sensitive sectors
such as agriculture, forestry and the
canstruction industry, when work
has to be carried out near bodies of
water and in water protection zones.
Henlkel, as the world's leading pro-
cessor of natural oils and fats, sup-
plies numerous biodegradable and
toxicologically harmless basic chemi-
cals or —+additives for such lubri-
cants, for example —fatty acid esters,
~fatty acds, —»emulsifiers and ~fatty
alcohols,

Renewable raw materials
as a basis for hydraulic oils

In this way, new and more environ-
mentally compatible products are
developed from renewable raw ma-
terials. Examples of such products
are synthetic —+esters as basic liquids
or additives for highly efficient hy-
draulic oils,

These products, which are already
established in areas such as agricul-

for farkiift trucks

ture, the construction industry and
the municipal sector, are subjected to
practical studies by Henlkel for indus-
trial applications. In the context of a
project with the German Federal
Ministry of Agriculture, Henkel has
been testing a readily biodegradable
hydraulic oil - first of all in six fork-
lift trucks at the Diisseldorf produc-
tion facility where —*natural esters
are manufactured ag basic oils. Dur-
ing the next three vears the oil will
be subjected to further practical tests
in 17 municipalities in North Rhine-
Westphalia and Lower Saxeny,

In a second practical test, Henkel
i cooperating with the German Fed-
eral Ministry of Research and Edu-
cation and Deutsche Bahn AG. An
environmentally compatible heavy-
duty lubricant for rail switches is
tested, which has already been used
successfully in Switzerland, The prod-
uct is not affected by cold, heat or
the passage of ime, It can be metered
easily and is very economical. The
intervals between successive lubrica-
tions are two to three times as long as
for conventional products. Henkel's
Rail unit is testing the properties
of the heavy-duty lubricant on its
41-kilometer-long rail network.

The new lubricants have already re-
placed some 30 percent of the con-
ventional products used in the Fed-
eral Republic of Germany. The search
for further possible applications for
environmentally compatible lubri-
cants and working fluids is being

energetically pursued. @



Environmantally compatible heavy-duty
lubricants for switches are being tested on
Henkel's rail network.

The new lubricant is very economical. The interval
before it has to be replenished is two or three times
as long as for conventional products.

Practical tests in the Dilsseldorf parent plant:
Henkel rail employees using the new switch lubricant.

Soil decontamination

As snug as a bug

*Microorganisms appreciate a warm
climate, a balanced diet and well ven-
tilated soil. When they find these
conditions, they multiply much
faster than usual, They also consume
much more than usual, including
the mineral oil with which the soil is
contaminated at some locations. Al-
though they break down the min-
eral ail into harmless components,
this is a slow process and as many as
70 years can pass before the soil is
clean again,

However, with the help of specially
formulated nuirient solutions, which
make the pollutants especially easy
to digest for these tiny life forms,

soil contaminated by hydrocarbons
can be decontaminated very quit.:kly
and cost-effectively (see Environment
Report 1994, page 10).

Soll under gasoline stations is
often contaminated by oil

This process is of particular interest
for operators of German gasoline sta-
tions. Legislation has been enacted
under which they are obliged to con-
vert their gasoline tanks into envi-
ronmentally compatible —»gas recir-
culation filling stations by the year
2000. This will involve expensive
earth-moving operations. In most
cases the soil iz heavily contami-
nated by gagoline and oil residues,
and experts estimate that the affect-

ed 18,800 gasoline stations will yield
some 1.9 million metric tons of soil
which will have to be cleaned up.
From 10 to 200 metric tons of soil
have to be decontaminated per gaso-
line station,

Previously the usual practice was to
restore the soil on-site in land farms,
or off-site in treatment centers. For
gasoline station owners, neither type
of disposal option is satisfactory. The
land farming methods are only eco-
nomically feasible for large volumes.
Treatment in stationary systems
often involves long and costly trans-
port routes. Thanks to a new system
developed by Henkel subsidiary
COGNIS, the restoration of these
small volumes is no longer a prob-
lem. “Seil box" is the magic word.
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This is the name given to a mobile
container system, in which the miero-
organisms can restore the contami-
nated soil under optimal conditions.
Each unit consists of up to twelve
maodified standard containers, joined
by flexible tubing to a utility con-
tainer, which forms the heart of the
system, The utility container houses
all the key systems needed by the
process (electricity, ventilation, heat-
ing, measuring instruments, and an
exhaust gas purification gystem for
safety). In this way the cleaning up
process 15 largely automated, and
there is no need to carry out inten-
sive supervision,

For the microorganisms to feel
at home and function efficiently
in the soil box, their surroundings

must be justright, i.e, moist, warm
and well ventilated. Above all, the
microorganisms need nutrients and
a balanced, moist environment. The
bacteria are provided with either a
COGNIS liquid nutrient product,
which takes effect immediately (see
Inventor prize for nutrient cocktail,
page 11), or a granulated nutrient,
which releases its active agents
gradually.

In addition, external air is drawn into
the soil box, so that the soil is well
ventilated. During the cooler months
of the year the air is heated.

If their surroundings are optimally
adjusted, the microorganisms do their
work rapidly. As an example, 140
metric tons of oil-contaminated soil
from a gasoline station were treated

ey

The sheets cover a container system in which
‘microorganisms clean up oil-contaminated soil.

in this way. In under six weeks the
microarganisms reduced the propor-
tion of hydrocarbons from the initial
level of 3,000 - 6,000 milligrams per
lilogram soil to just 500, In this cage
they excelled themselves; usually
about three months are needed to
clean up this volume of soil.

Mo transportation, faster degrada-
tion of pollutants, lower costs, sim-
ple handling - the advantages of the
new systemn are obvious, Restorers of
contaminated soil in Germany usu-
ally have to obtain approval for their
treatment systems. However, under
German pollution control legislation,
maobile systems such as the soil box
are exempted from this requirement,
provided the restoration does not take
more than 12 months. @



Royal reward

Inventor prize for
nutrient cocktail

At Christmas 1993 the Rhine over-
flowed its banks in Cologne and
flooded parts of the aty and the sur-
rounding region. The water caused
considerable damage. Domestic fuel
tanks in flooded cellars developed
leaks. Some of the oil seeped into gar-
dens, The subsequent rapid cleanup
. of the soil was partly due to an eco-
logically harmless active agent con-
centrate for —+microorganisms, which
was developed by Henkel subsidiary
COGNIS GmbH. The product accel-
erated the biodegradation of pollu-
tants - above all mineral oil in the
soil (see pages 9 and 10).

Prince Albert of Monaco
presented inventor prize

The fact that COGNIS was awarded
this special prize in December 1994
was due in no small measure o the
unconventional application of the
product, Prince Albert of Monaco
honored the inventor of the active
agent concentrate with the Euro-
pean inventor prize for the success-
ful assimilation of the product in the
market.

A scientific committee, the Geneva
“Salon International des Inventions”,
selected a total of three prize winners
from 153 submitted patents from 15
countries, all of them relating to en-
vironmental protection. D

New tanning process

KO for
chromium

Leather is used everywhere: for shoes,
clathing, furniture, shopping bags,
ete, But despite its popularity with
consumers, it does pose problems for
the environment. This is because of
the tanning process, or more specifi-
cally the chromium salts used in the
production of leather. Residues of this
*heavy metal remain in the leather
and in the wastewater. To ensure
that I'll,':iﬂ'u;r :&kin nor water comes
into contact with chromium in fu-
ture, Henkel has developed its new
wet-white tanning process, Today,
pale shades of leather can also be
produced in an environmentally
compatible manner by tanning with
szeolites, Versions of these sodium
aluminum silicates with specially tail-
ored properties are available for use
in the production of leather.
During conventional tanning pro-
cesses, chromium-containing sub-
stances aceumulate in the skins and
cross-link the skin fibers, This bonds
the material of the skin, and improves
its utility and wear properties. A dur-
able leather is produced. The tanning
process can now also be carried out
with zeolites, and the results are good.
The leather retains its shape, is color-
neuiral, and can be readily machine-
processed, Its ageing resistance has
already been confirmed in long-term
studies. Furthermore, products made
from wet-white leathers contain much

Passing tho tast: 1
* rosults in tho toar

lower levels of residual tinning agent
than conventional products.

This finds favor with customers, who
are increasingly turning to leathers
made by more environmentally com-
patible methods and marked with an
“eco-leather” label. Visible proof of
the increasing importance of not
only the quality of a product but
also the environmentally responsible
method by which it was manufac-
tured,

One secondary ecological effect:
waste leather which has been tanned
by the new process, and therefore
does not contain any heavy metals,
iz suitable for use as, for example, a
slow-acting nitrogen fertilizer. D

i1
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Recovering copper

A mine of
information

What do Henlkel product developers
and application technicians in the
Mining department of the Organic
Specialty Chemicals Division mean
when they talk about “stripping”?
Certainly not a barely ¢lad dancer.
They are referring to the primary ex-
traction of copper from crude ores:

rstripping is one of the three stages
of wet chemical processing, It follows
selective —*extraction (stage 1), in
which an impure copper-containing
solution undergoes concentration,
and converts the ore into an acidic
solution. In stage 3, —relectrolysis,
metallic copper is extracted in a very
pure quality from the concentrated
pure copper solution. For many years
Henlkel has supplied tailor-made re-

agents for the extraction of this val-
uable metal. They are used in all three
process stages as liquid —ion ex-
changers, and guarantee a high yield.
This type of copper extraction, which
is referred to by specialists as hydro-
metallurgy, is carried out in closed
cycles, in which the reagent is regen-
erated and reused. In this way cop-
per can be extracted in an environ-
mentally compatible and economical
manner from crude ares that contain
less than one percent of the metal. In
the Western world there are some 30
facilities which use Henkel reagents
in their extraction processes, produc-
ing about 800,000 metric tons of
pure copper cach year. This figure
will increase considerably during the
next four years,

However, these reagents are not
only outstandingly successful in the
extraction of copper from crude ores,

They are also gaining in importance
in connection with the recyeling of
useful materials. For instance, in the
processing of the copper-containing
serap produced in the electrical, elec-
tronic and metal processing indus-
tries. Or in the recovery of copper
from the ammoniacal etching solu-
tions left over from the manufacture
of printed circuit boards for the com-
puter industry, Such solutions have
a very high copper content of 150
grams per liter,

The recovery technigues which have
been used until now consume large
amounts of energy and deliver a poor
quality end product. This contrasts
with Henkel's liquid ion-exchanger,
which easily removes almost all the
copper from the used solutions and
yields a very pure secondary raw
material, without expending much

ENETEY.




The decoppered etching solution can
be fed back into the process cycle,
or used to digest other copper-
containing sources of secondary
raw materials,

All these successes have failed to sat-

isfy the product developers. Even the

best product and the best process can
always be improved. Henkel special-
ists are now working on a project
to improve the whole process even
more, 5o that the already low level
of energy consumption can be re-
duced still further. Thiz will also
open the way to using the extraction
technique to recycle mare valuable
metals, thereby helping to conserve
valuable raw material resources.
Valuable metals with a varicty of
different origing, which can now
only be processed with difficulty or
not at all, will also become accessible

tor this methad, @

NMewcomers

Environmentally
compatible esterquats

Mot the easiest of terms for a non-
chemist! It can, however, be split up
into its components to allow it to be
read more easily: Dilstearoyl-ox-
ethyl)-hydroxyethyl-methyl-ammo-
nium-methosulfate, Henkel, as a
manufacturer of hair conditioning
rinses, hair conditioners and fabric
gofteners for laundry, rates this
class of substances very highly. The
quaternary ammonium compounds

~ The anaerobic degradability of esterquats was 'idli’hﬂl‘lﬁﬁfy dlmontﬁ‘ﬂtd

in the [aboratorias of the ecology department.

with an ~rester bond, which spe-
cialists refer 1o as esterquats for
short, replace —*cationic, long-chain,
quaternary ammonium compounds
(QACs), which rinse just as soft but
are harder on the environment,
Esterquats have two major ecologi-
cal advantages over conventional
QACs, Firstly, they are readily and
completely biodegradable, even under
ranaerobic conditions. And second-
ly, they are less toxic to water organ-
isms, This clearly gives them a much
superior ecological profile,
And that is not all. Hair condition-
ers that contain esterquats exhibit bet-
ter skin compatibility than condition-
ing preparations that contain conven-
tional ammonium compounds.
The new products are manufactured
by the Spanish subsidiary Pulera in

Barcelona, and are distributed world-
wide by the Group's Cospha organi-
Zalion.

Prize for the best scientific
documentation

The technical product brochure on
esterquats won the Italian asso-
ciation of cosmetic chemists’ “Pre-
mio Valentino Facchino” prize for
the best scientific documentation
on new cosmetic basic substances,
This was the second time in succes-
gion that Henkel took this award,
and it was a fitting recognition of
the comprehensive studies on toxi-
cology, dermatology, ecology and ap-
plicational safety, and their presen-
tation in a readily understandable

form, oo
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Disposing of disposal problems
Less packaging -
more environmental
protection

Visitors to the Henkel stand at the
specialist paint fair Spectrum ‘94 in
Erfurt (Thuringia) looked on with
amazement as they were shown how
5,000 grams of ready-to-use *dis-
persion adhesive for wall coverings
can be conjured out of 1,000 grams
of powder. This had nothing to do
with magie, of course, but was the
result of intensive research into how
to achieve even greater reductions in
the amount of packaging materials
used. The result was a powdered con-
centrate which is supplied in folding

Solvant-free
contact adhesives

It was worth
the effort

What attributes are needed by a
developer of adhesive products?
Specialist skills of course - but also
a lot of patience, Sometimes a de-
veloper may even have to wait for
years before all customer demands
have been met and he can present
his new product. Henkel's new con-
taet ad'hegive, which is completely
free of +solvents, is a good exam-
ple of this. It took some ten years to
develop.

boxes and is mixed with water to give
the required volume just before it is
needed.

The amount of adhesive that can
be mixed from one box of concen-
trate is equivalent to several times its
weight and volume of ready-to-use
dispersion adhesive. Far fewer trips
are needed to transport the concen-
trate compared with the ready-to-
use adhesive, so less fuel is used. And
there is less waste, The empty card-
board boxes can be disposed of as
domestic waste. .
Anyone who, for reasons of time or
convenience, stll wants to resort to
the familiar ready-to-use dispersion
adhesives in cans or buckets can now
do this with a clear conscience. Not

High demands are made on contact
adhesives. They have to bond the
most widely varied materials as quick-
ly and firmly as possible, Whether
plastic and leather, or wood and iron,
The solvent-free contact adhesive
also exhibits the expected high ini-
tial and final strength. Of course,
it cannot act as quickly as a solvent-
based product, Whereas a solvent
evaporates within ten minutes, the
new water-based contact adhesive
needs twice as long before it can be
pressed together, On the other hand
it can even bond Styropor, is odor-
less, and even gives good wet-adhe-

sion results, @

only the large buckets but also most
smaller types of container are now
made from recycled plastic, which
means that the material has already
gone through a previous life as, for
example, a beer crate or some other
form of plastic container.

Recycling of cans
and buckets

The recyclate packagings can be fed
back into the recycling circuit after
use, and again processed into pack-
aging materials,
The jacket of an adhesive pen no
longer needs to go through this cy-
cle. The new generation of this
+solvent-free adhesive for paper and



board will be supplied in a jacket that
can be reloaded in a matter of sec-
ands, That means a 70-percent sav-
ing in plastic. Plastic buckets and bot-
tles for wood glue have also left the
recyeling carousel, because since
recently they, too, can be refilled,
Wood glue is now supplied in tubu-
lar bags for the purposes of refilling
and direct processing, The tubular
bags are much more environmens-
tally compatible than the plastic con-
tainers, generating some 90 percent
less packaging waste,

S'['Il!r.‘i.’ﬂ tubular bug$ have also hd,'.lp{.'.l:l
Industrial Adhesives. Customers who
used Henkel hotmelt adhesives had
a major problem with the packaging,
Hotmelt adhesives, which are used
for applications such as attaching
labels to a wide variety of materials,
or bonding different layers in mod-
ern diapers, cannot be transported
as granulates in paper sacks, because
sooner or later they will fuse to-
gether, For this reason they were
delivered in boxes, which were lined
with silicone paper. The problem
was: the silicone paper was difficult
to recycle,

A new make-up and packaging
method, developed by Henkel, solved
this problem in a simple manner. A
thin ~rpolyolefin sheet is welded
together at the filling machine to
form a tube, and this is filled with
the hot, liquid adhesive. Ultimately
nothing remains of the packaging
because the customer can feed the
tubular bag together with its contents

into the melting tank, where the
bag dissolves without leaving any
residue,

Finely graduated cooling
of the melt

Of course, the new method 15 not
as simple as the above description
malkes it appear. In particular, the dif-
ferent melting temperatures taxed the
ingenuity of the specialists from Pro-
cess Technology, Product Develop-
ment, Production and Plant Engineer-
ing, Because the melting temperature
of the sheet 15 significantly lower than
the temperature of the melted adhe-
sive, a process had to be developed
that would guarantee not only fine-
ly graduated cooling of the melt but
also rapid heat dissipation to protect
the sheet. In addition, the thermally

and mechanically tubed bag needed
a cooling system that would bring it
to the correct temperature as gently
as possible.

After twelve months of development
work, in the spring of 1994 the ex-
perts were able to come up with a re-
sult that satisfied everyone. In April
the first tubular bags with hotmelt
adhesives were launched onto the
market.

Mo painstaking development work
but simply a lot of hard thought was
needed to effect a considerable cut-
back in the amount of material in the
packaging of dishwashing agents and
hair-care preparations, A dishwash-
ing agent was marketed in tablet form
and as a compact powder in a refill
pack made from paper (which, of
course, was made from pulp bleached
without chlorinel. This reduced the
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amount of packaging by about 80
pereent, The nssociated rinse aid is
available in a plastic bottle, which is
made from 30 percent less plastic,

Familiar manual dishwashing agents
have also been available for quite a
while in innovative refill boxes with
enhanced environmental compatibil-
ity: the plastic bottles used in the home
can be refilled and used again.
Plastic 15 not used at all in the trans-
port packaging of small sales units of
products such as hair dyes and hair
waving agents, The trade takes both
products, which are always packag-
ed in folding boxes, in small units
rather than cases. They were pre-
viously enclosed by plastic shecting
to facilitate their transport,

Today package bands, provided with
sealing wax, hold the products to-
gether, In terms of weight there is lit-
tle difference, but the disposal of 35
metric tons of paper and three met-
ric tons of sealing wax is much sim-
pler than the disposal of 39 metric

tons of plastic. o

Compact detergents
An even better
second generation

Compact detergents are convenient
in a number of respects. Much more
can be achieved with very small
amounts of detergent than with con-
ventional products. This is more than
a matter of simple detergent power.
For the environment in particular,
less means more, Each gram less de-
tergent means less washing active
agents in wastewater.

Packaging costs are also much low-
er, Consumers could see this clearly
with their own eyes when the first
compacts were launched onto the
market in the early nineties: the
normal detergents looked like Go-
liaths alongside the small compact
David.

Despite this success, Henkel felt
that it could still do more. Instead
of resting on their laurels, the deter-
gent specialists looked for ways to
compact the compacts — the Supras -

even further, and to achieve super-
ior washing results with sull less
detergent,

Since July 1994, the result of
Henkel's continued development
worl has been available in Germany:
Persil Megaperls = a compact deter-
gent with even better properties (sce
Environment Report 1994, page 19),
The margin of superiority to its pre-
decessors is so great that experts
speak of a new generation of cam-
pact detergents.

The major difference to the Supras
is in the recommended dosage. This
has been reduced by 20 percent by
weight and 40 percent by volume,
Packet for packet, the performance
of the new product 15 equivalent to
that of the Supras, but it needs 27
percent less packaging material.

Less energy for compact
packagings

Henkel has compiled eco balances
for various packagings, A compari-
son of the amounts of energy need-
ed to manufacture the packagings
shows that there is one elear winner.
The energy needed to produce a
three-kilogram packet of a conven-
tional detergent is 0.302 —*mega-
joules (M} per washing cycle; the
equivalent figures for a twa=kilogram
packet of Supra and a 1.6-kilogram
packet of Megaperls are, respective-
ly, 0.216 M] and 0.178 M]. This lat-
ter figure is just over half of that for
normal packets.



Smaller packets take up less shipping
space. That is to say, they take up
less space on transport pallets, In
figures: whereas 192 packets of
Supra could previously be shipped
on one pallet, today 288 packets of
Persil Megaperls can be accommo-
dated. This means that each pallet of
Persil Megaperls packets transports
enough detergent for about 2,000

more washing cycles.

Ecological benefits in the
field of transport

The comparison with conventional
detergents is even more impressive.
Persil Megaperls use 55 percent less
packaging material while achieving
a 74 percent higher pallet occupa-
tion. Of course, Henkel no longer de-
livers most of these pallets by road
but rather, in accordance with the eco
logistics concept, by rail (see Envi-
ronment Report 1994, page 4). The
eco balance data on energy consump-
tion for transport from the produc-
tion line to the trade also clearly
underline the ecological benefits of
Persil Megaperls. The energy re-
quired to ship conventional pow-
dered detergents by rail is 0.024 M]
per washing cycle {the equivalent fig-
ure for transport by road was 0.039),
whereas for Supras it 15 0.016 (by
road 0.027) and for the new genera-
tion of compact detergents 0.012
(by road 0,020), This means that the
energy consumed within a transport
systemn has been halved.

The amount of detergent savings 15
also impressive. In Germany, for in-
stance, Henkel recommends a dos-
age of 80 grams Persil Megaperls per
waghing eycle (water hardness range
IID. To achieve the same result, 105
grams of Persil Supra and 151 g.rams
of conventional Persil would be need-
ed (see page 50), i

Lower loads
in wastewater

Thanks to the smaller dosages,
smaller amounts of detergent com-
ponents find their way into waste-
water (24 percent and 47 percent less
in comparison with, respectively,
Persil Supra and conventional
Persill, —+Organic components (for
example —rsurfactants) are broken
down or eliminated in sewage treat-
ment plants, and are therefore never
discharged into rivers, etc.
Although some —+anionic —+*LAS sur-
factants, which are manufactured from
rpetrochemicals are still used for some
applications, this does not detract from
this positive total balance. LAS, to-
gether with surfactants such as —+FAS,
which are based on renewable raw
materials, 15 one of the components
of Persil Megaperls. It is included in
the formulation for technical reasons.
Internationally recognized studies
have shown that LAS is biodegrad-
able, although more slowly than FAS
surfactants. Product developers al-
ready have their sights on the next
target: a substitate for LAS. (@D
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One thing is sure: safety will continue
to take precedence
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Saving energy

Teamwork is more
effective

For more than a decade, with lots of
energy - and a lot of detective work
- Henkel has been tracing the "holes”
through which, day by day, energy
disappears,

After the second energy crisis of
1979/1980, the first energy teams
took up the hunt for ways of cutting
down on electricity, steam and wa-
ter consumption at the Henkel site
in Dilsseldorf. Seven years later, in
August 1987, the Henkel in-house
magazine reported that “Plant energy
teams were able to save seven-digit
sums.” Sometimes in small steps, but
always successfully,

One of these small steps in the right
direction led the team to the steam

pipclines, At locations where re-
pairs had often been carried out, the
original insulation layer was usually
missing. This was because it was
difficult to remove, and when re-
moved it was also difficult to put baclk
into place. A more easily mountable
heat insulation system solved this
problem,

Changes to small devices
with large effects

Really large savings were brought
about by small changes to no less
small devices, namely the —*steam
traps, which collect hot water from
the steam pipes and allow it to drain
off in a controlled manner.

In 1983 there were almost 10,000
steam traps in the Diisseldorf site
alone. The constant stress to which

they were subjected meant that a
quarter of them suffered defects dur-
ing the course of the year, As a re-
sult some 50 metric tons of steam
were lost per hour. A sophisticated
maintenance and service system re-
duced the drop-out rate to less than
four percent. The inspections revealed
not only defective but also inefficient
drains, These were gradually replaced
by more suitable models.,

This steam trap service has prav-
ed its worth elsewhere. Today such
traps are inspected regularly in Gen-
thin, Raciborz (Poland) and Gebze
(Turkey).

The Diisseldorf energy team is proud
of the waste=heat steam generator.
They use the waste heat from pro-
duction processes, which was previ-
ously dissipated into the environ-
ment, to generate steam and electrie-



ity. One example is the water glass
factory, where eleven metric tons of
steam and 250 kilowatts of electric-
ity are generated per hour, This is
enough to provide 50 three-person
households with power from the
mains.

Steam consumption
stationary, electricity
consumption rising

Although production and adminis-
tration have e¢xpanded, steam con-
sumption has remaned stationary in
recent years, owing to the numerous
efficiency measures which have been
taken, Electricity consumption, on
the other hand, has steadily increased.
One of the reasons is that ever more
machines have been purchased for
administration, laboratories, and re-
search and product development,
‘These machines - computers, air con-
ditioning systems, measuring instru-
ments = usea lot of electricity.
Power consumption has increased in
production processes as a result of
increasing automation. And environ-
mental protection also needs electric-
ity, without which filters, fans and
cooling towers would be unable ta
function,

The Henkel Group now has 14 en-
ergy teams, whose members include
plant engineers, plant superintendents
and occasionally managers. If even
the smallest leak is to be traced, itis
essential that a continuous dialog 15
maintained between all plants.

Genthin: The team was able to
achieve a great deal by implement-
ing a number of simple measures, Al-
though many production lines had
been taken out of operation as a con-
sequence of restructuring (see pages
33 and 34), the supply pipelines were
still under steam, But only until the
energy team came and closed them
down.

No more
useless hot air

Insulation of the remaining pipe-
lines now prevents any further heat
losses. Steam 15 also saved by more
efficient recycling of condensate (in-
erease from 25 to 43 percent). The
hot exhaust gases (200 degrees Cel-
giug) from the boiler unit are also
recycled. Instead of dissipating use-
lessly into the atmosphere, they are
used in the detergent production line.

A now boller unit provides energy
for the production of detorgents
and cleaning agents in Genthin,

Raciborz: About three years ago,
Henkel acquired an 80-percent stake
in the previously state-owned enter-
prise Pollena Raciborz in the south
of Poland. Since then, Henkel Raci-
borz has been producing detergents
and cleaning agents = using as little
energy ag possible. The Diisseldorf
energy team helped the Poles to get
started, Again, it was relatively sim-
ple measures which helped to re-
duce steam consumption by 23 per=
cent, despite a 40-percent increase
in production in 1993, Thermal
insulation and the closing down of
unused sections of steam pipelines
reduced steam consumption peaks by
60 percent,

Gebze: Tirk Henkel in Gebze has
had its own energy team since late
1989, Its successes include the
savings achieved in fuel oil consump-
tion. Although production increased
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from 32,244 to 42,989 metric tons
between 1989 and 1992, fuel oil con-
sumption fell from 1,493 to 1,180
metric tons during the same period.
The reasons: improved heat insula-
tion, a reduction in the temperature
level, and a cutoff temperature of ten
degrees Celsius for the heating,

Optimized cleaning saves
water in production

Izmir: The reduction in water con-
sumption was a high spot in the sto-
ry of the energy team established in
1993 at Turyag, Henkel's second
Turkish subsidiary, located in Lemir,
Piped water i5 often so scarce in Izmir
that the waterworks cut off the con-
nections in the hot summer months,

For this reason the achievement of
economies in water consumption in
the production seetor was a Lop pri-
ority in Izmir. Cleaning was opti-
mized, and the detergent packing
shop and the refinery use only cool-
ing tower water instead of fresh wa-
ter for their vacuum pumps and cen-
trifuges.

Turyag saved most water, however,
by reducing its steam consumption.
The measures taken to achieve this
included heat recovery in the boiler
unit, recyeling of condensate through-
out the whole facility, and the pro-
vision of heat insulation on the pipe-
lines. Because well over half the fresh
waler consumed at the site is used 1o
generate steam, the drop of 20 per-
cent in steam consumption was large-

ly responsible for the 30-percent
reduction in water consumption.

Fine Mornasco: Together with spe-
cialists from Diisseldorf, the energy
team of Henkel SpA developed a spe-
cial energy-saving plan for the Ital-
ian chemical products facility in Fi-
no Mornasco,

A number of energy-saving meas-
ures have already been put into prac-
tice within the context of this pro-
gram, Examples include improved
heat recovery in the —ethylene ox-
ide line, and the reduction in hot
water consumption at the site,
Among the other economy measures
are improved heat insulation of the
pipelines, and the use of efficient
steam traps.

The successes, whether great or small,
which have been seored in recent
years act as a daily incentive for team
members in Germany and other
countries to achieve stll more. They
know that what counts above all in
their work is continuity, persistent
and methodical effort, and know-
how. They intend to spread the mes-
sage throughout the world. They
know that large savings can be
achieved in energy consumption in,
for example, Mexico, China and
Thailand. In this way the Group can
not only reduce its production costs
but also make an active contribution
to manufacturing its products in an
environmentally compatible and sus-
tainable manner,

Water savings
Every drop counts

It requires a lot of imagination to be
able to visualize the volume of pot-
able water that is used at Henkel's
Dtiszeldorf site each year: 800,000
cubic meters, This is equivalent to
30 million ten-liter buckets of wa-
ter. An even greater volume of pro-
cess water is used - almost six mil-
lion cubic meters - for purposes such
as cooling, cleaning, steam genera-
tion, and prbducﬁun. If all this wa-
ter were put into ten-liter buckets
and stood next to each other, there
would be enough buckets to go four
times round the earth,

Mo wonder Henkel wants to econo-
mize on more than one or two
buckets of water. Consumption of
potable water has currently seitled
at the BDO,000 cubic meters given
above, which is almost 48 percent
less than 25 years ago. Nevertheless,
further savings will be made.

In the early Seventies, water was used
almost without thought, After all, it
did not cost much to buy, Nor was
it very expensive to dispose of. To-
day the Company has to dig deep into
its pocket for both, Sewage costs
alone have increased almost four-
fold during the last two decades. This
is why Henkel's experts - especially
‘the energy teams - are looking for
opportunities of cutting back on wa-
ter consumption.

Appeals to employees to be economi-

@ el in their use of the valuable re-
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Henkel saves considerable amounts of process
water each year by recirculating water in
the cooling tower and by recycling condensates,

source water play an important part
here, just as the development of new
methods, For example with regard
to the operation of air conditioning
systems.

These are currently cooled with pot-
able water, Process water cannot yet
be used for this purpose because

it does not have the high level of
purity of potable water. When a
long-term study is concluded at the
end of 1995, it should be possible
to solve this problem by installing
upstream water filters, thus saving
20 percent potable water. The only
other areas supplied with potable

water are the hygiene and staff fa-
cilities, the canteens and the admin-
istration building.

Reductions in process water con-
sumption are and were on a much
larger scale. Despite increased pro-
duction, during the last twenty-five
years Henkel has been able to reduce
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its consumption to the level of 1960
= from almost 12 to less than 6 mil-
lion cubic meters per year. A large
part of this success is attributable to
a process which is now a standard
feature of new production lines, but
had to be gradually introduced into
older ones during past years; closed-
cireuit cycling of the water in cool-

ing towers.

Process water flows in
a closead circuit

Process water was previously used
only once and then discharged into
the drains. Today it is passed through
a cooling tower and then recirculat-
ed to the production line, This has
resulted in a dramatic cut in con-
sumption, because only the water
which iz lost through evaporation
has to be replaced. This is no more
than two percent of the crculation
volume.

Considerable successes have also been
achicved in recent years with the re-
circulation of steam ~rcondensate.
Mast of the hot condensate formed
from the steam used to flow into the
drains after its passage through
the production line, irrespective of
whether it was clean or contami-
nated with oils, fats or soil.

Teday, an analyzer decides the fate
of the condensates. Those which
are pure enough are recirculated,
while those which are polluted, in-
cluding some which have been used
for cleaning, are discharged into the

drains. In 1994, 42 percent of con-
densates were recirculated in this
way. In 1995 this will increase to
46 percent. The target is a recircu-
lation rate of 50 percent, equivalent
to 900,000 cubic meters of process
water.

Here too, the specialists in the
power plants have continued to look
for new ideas. Circulation water
which is first used, for example, to
cool production plant, may be reused
for cleaning production plant the
second time around. Or it may be
collected for purification before be-
ing used again in production or for
steam generation. In this way, circu-
lation water can be used at least twice
and in many cases three times, En-
ergy specialists saw a considerable
potential for achieving cuts in circu-
lation water consumption. In 1994,
1.2 million cubic meters of water
wils recirculated; in 1995 this will
be 1.5 million.

Power plant uses
most water

Economy measures are of special sig-
nificance for the experts who are re-
sponsible for the Diisseldorf site’s
own power plant. This is because
more water is used during its op-

eration than anywhere else in the

whole facility: 2.8 million cubic
meters per annum are treated there
for the purpose of steam generation.
The treatment consists of filtration,
softening and deionization. Only

300,000 cubic meters of the deion-
ized water are used for production;
the larger proportion is converted
to steam,

Subsidiaries also economize
on potable water

The drive to economize on water
consumption is not restricted to
the Diisseldorf site. For example,
the Henkel subsidiary Gerhard
Collardin in Herborn-Schiinbach/
Hesse, Germany, has cut back on
consumption of potable water by
means of a simple but effective
measure.

The small company in Westerwald
produces surface-treatment chemi-
cals, Heat is generated during the
manufacturing processes, The mix-
ing and reaction tanks were previ-
ously cooled with potable water,
which was used only once before
flowing into the municipal sewerage.
Today the cooling water streams,
which differ in volume and tempera-
ture, are collected in a buffer tank,
purified to high quality, deionized
water, and used again in production.
The heat is also exploited. With
the help of a heat exchanger, the
initial feed temperature for the gen-
eration of hot water can be raised
from 10 to 15 degrees, Thanks to the
new process, the Henkel subsidi-
ary has cut its annual consumption
of potable water and fuel oil by, re-
spectively, 7,500 cubic meters and
6,000 liters. Lol



Water pallution control

Little things mean
a lot

Henkel hag steadily improved its
facilities for the tremtment of plant
wastewater and aims to optimize
them still further. For example, at the

ssulfur worles at the main Dilssel-
dorf site, In the fall of 1994 a waste-
water equalizing tank was installed
there, which protects not only the
central wastewater safety plant at
the main Dilsseldorf site but alse the
municipal sewage treatment plant,
where Henkel's wastewater is puri-
fied, from fonm surges,

New equalizing tank collects
wastewater

In the past, especially after strongly
foaming —+surfactants had been pro-
cessed, it was possible for foam to
form suddenly in the works waste-
water, even though the applicable
concentration limits were not ex-
ceeded.

The cause: Although the concentra-
tion of —*anionic surfactants in the
production wastewater was contin-
uously measured, there was a delay
before the analysis results were ready.
Before the foam-generating surfac-
tant components were detected, part
of the wastewater had flowed from
the production line into the works
sewage netwark, All the wastewater
is now collected in the new equaliz-
ing tank, so that this can no longer

happen. If the analyzer sends an
alarm signal, the outflow can be
closed in good time and the more
strongly polluted wastewater can be
collected within the plant. The waste-
water is then disposed of in an en-
vironmentally acceptable manner at
a later stage,

Since 1990 the Henkel subsidiary
Kepee, in the Rhenish town of Sieg-
burg, has been able to accommodate

polluted wastewater in collecting
tanks when operational accidents
occur. With the help of a new auto-
matic ~+TOC measuring instrument,

it is now possible to determine
whether the total +organic carbon
content of the wastewater is un-
acceptably high,

The instrument, which operates con-
tinuously day and night, analyzes the
content of organic compounds in
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the interceptor collector before the
wastewater leaves the works, If the
limiting value is exceeded, the main
sewer is closed off automatically and
the wastewater i5 channeled into the
collector tank. Thanks ta the TOC
instrument, uncontrolled leaks can
now be detected much faster. In the
event of a fire, the contaminated fire-
fighting water would be held in the
collector tank until it eould be clean-
ly disposed of,

Expansion of sewage
treatment plant in France

Water pollution control is of great
importance not only in Germany but
also at the foreign subsidiaries.

Sidobre-Sinnova in Meaux, France:
Production has increased during the
last ten years - as, therefore, have
wastewater loads, The eapacity of the
biological sewage treatment plant

built in 1981 was no longer adequate.
In 1994, it was considerably expand-
ed. Far-reaching changes were under-
taken in line with a total concept de-
veloped jointly by Henkel subsidiary
COGNIS and Sidobre-Sinnova, The
preliminary treatment stage was ex-
tended by a collector tanle with a sieve
system to remove solids, and by two

+homogenizing tanks and a buffer
tank. In emergencies, one of these
tanks can be used to hold strongly
polluted wastewater,

Poorly degradable
substances reduced to a
greater extent

The biclogical pretreatment stages
were doubled and fitted with highly
efficient submersed acrators, A new,
larger, final sedimentation tank sepa-
rates the water from the —active
sludge. Mot only has this expanded
plant reduced energy costs but, above

all, it also reduces poorly degradable
wastewater components more effi-
ciently,

95 percent less organic
substances

During the secondary treatment stage,
a —+decanter lowers the water con-
tent of the excess biological sludge
which is present. A new buffer tank
was also constructed, which can ac-
commaodate some 1,200 cubic meters
of firefighting water if necessary, as
well as contaminated cooling water
resulting from operational accidents.
The operators of the biological sew-
age treatment plant expect that the
expansion will result in a 95-percent
reduction in the amount of organic
substances in the wastewater. On the
basis of the favorable results of a
comprehensive expert opinion, the
sewage sludge can now even be used
as agricultural fertilizer. o

Considerably expanded in 1994: the
, '-:Il'lﬁl.'ﬁu'-"li'llh'npﬂ‘l', plant in Meaux, France.




More safety

Tank farms and
filling sites

Mot only Henkel's production lines
are subjeet to strict safety inspections
but also the associated tank farms and
filling sites, At the main Dilsseldorf
site, filling operations involving po-
tential water polluting liquids are
only carried out aver areas that are
impermeable and resistant to these
substances, Henkel's specialists coop-
erated with the experts from a com-
pany with wide experience in this
field to develop a modular system of
catch pots, large-area plates, chan-
nels and pits, which can be adapted
to take account of the position of the
filling site and the operational con-
ditions.

Safe pumping in
production

This safety system is part of a com-
prehensive modernization concept
for tank farms and filling sites, which
hag been implemented since 1992,
At filling sites, liquid raw materials
are removed from tank trucks or rail
tank cars and pumped into the prﬁv
duction locations. Many of Henkel's
finished products follow the reverse
route,

The properties of some substances
are such that they require special at-
tention. For example, volatile —*or-
ganic —*solvents. All sites at which
these substances are transferred must

are safe. They algo collect rain,

be fitted with a —+gas recirculation
system, This prevents vapors from
escaping during the filling and dis-
charge operations. When substances
with an intense odor are pumped, the
displacement air is fed into the cen-
tral exhaust gas incineration system.
The responsible controlling body in-
spects all filling sites at the Henkel
site, It 15 only satisfied if it can be
proved that the drip trays are im-
permeable and resistant to all sub-
stances that can escape through leak-
age, and that they have a sufficient-
ly large retention volume.

Interception wmmi ensura that all filling
operations in the Diisseldorf parent plant

The modernization concept of the
old tank farms sets priorities. Of a
total of 29 tank farms, 16 have been
assigned priority . Most of these
now conform to the latest safety
requirements and have been ap-
proved by the controlling body in
Diisseldorf. Official approval of
the planned restructuring measures
has yet to be obtained for some tank
farms. Two priority II tank farms
have already been brought into
line with the latest requirements,
The others will follow in the com-

ing years. ool
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Praduction

Mew drum store

Investment in safety

When employees of the Rhenish sub-
sidiary Kepec in Siegburg-Stallberg
talk about the “Brandenburg Gate”,
they certainly do not mean the fa-
mous Berlin landmark. Their “Bran-
denburg Gate" is a new fireproof gate
which, together with fireproof walls,
provides a lot more safety on the
plant site,

The gate and walls belong to a new
drum store in which, since late Oc-
tober last year, flammable liquids
and intermediate products have been
stored in drums or fireproof con-
lainers in an area covering some
500 square meters,

The new outdoor store can hold
up to 200 eubic meters of liquid in

1,000 drums, It ean be sealed off
within a few seconds. As soon as one
of eight infrared sensors detects a fire,
the shding gate closes automatically,
The Sieghurg munit;ipu| fire dcpﬂ.n-
ment, with which the facility is linked
round the clock by a fire monitoring
and signalling system, is simulta-
neously alarmed.

New store provides
double safety

Two gas alarm devices register even
the smallest change in the composi-
tion of the air in the drum store, and
sound the alarm immediately if flam-
mable vapors escape.

The new store 15 not only safe in
cages of fire. Le;nking drums cannot
cause any harm, because they stand

on a more than 25 em thick floor
of special concrete, which lets not
the smallest drop through. If large
amounts of liquid were to escape by
accident, they could not seep into the
environment, They would be collect-
ed in a pit with a capacity of 20,000
liters. Its sealed surface is resistant to
acids and lyes,

The eonstruction of the new store

was simply one of the many envi-
ronmental protection measures im-
plemented by Kepec. The Henkel
subsidiary has invested large sums
during the last five years to pmu‘cn[
any pollution of air, water or soil.

One example from earlier years
i5 the bioserubber, in which up to
30,000 cubic meters of exhaust gas
are purified (Environment Report

1993, page 19), ool

re in Siegburg

bc's new outsida st
accommodate about 1,000 drums.
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Environmental protection
in Ferentino

Ambitious aims
for the future

Ferentino 15 a small town to the
south of Rome. Henkel SpA has
produced powdered detergents there
since 1973, During recent years a
fresh wind has blown through the
company. The Ferentino production
site was extended and made into the
central storage and distribution cen-
ter for powdered and liquid products
in southern Italy.

Plant wastewater is
doubly purified

The management of the Ttalian Hen-

kel subsidhary took advantage of this

extension and used it to improve
safety. The major production lines
were equipped with sprinkler systems,
and a retention tank was construet-
ed, with a capacity of 1,000 cubic
meters, which can intercept and hold
firefighting water until it can be pu-
rified in the facility's own sewage
treatment plant.

The sewage treatment plant has both
a chemical and a biological treatment
stage. It purifies up to 40 cubic me-
ters of production wastewater per
hour. In 1994 this amounted to
§3,802 cubic meters.

In Ferentino too, safety and environ-
mental protection are key aspects of
production, Considerable successes
were achieved during the last ten

years, —*Emissions were cut sig-
nificantly. The switch from heavy
fuel oil to natural gas in the power
plant in 1986 enabled -+sulfur diox-
ide emissions to be cut by more than
98 percent, and nitrogen oxide emis-
sions by 40 percent.

Henkel's Italian subsidiary also has
ambitious plans for the near future
in the field of plant environmen-
tal protection. Alongside the mar-
keting of environmentally compat-
ible products, it is now focusing
more strongly on environmenially
compatible production. This will
be based on facility-wide balances
for all energy and material streams:
fuels, electricity, water, air, raw ma-
terials and packagings. These form
the basis for the environmental
aims of the management of Hen-
kel SpA, which intends to achieve
considerable reductions in energy
consumption and therefore save re-
sOUrces.

This starts with targets for saving
energy and water, Currently the an-
nual consumption of water amounts
ta 181,615 cubic meters, of which
162,000 cubic meters come from the
facility's own wells, It continues with
improved methods of measuring
sulfur dioxide, —+carbon monoxide
and dust, and ends with cuts in waste
and wastewater,

In the period between 1993 and
1994 alone, efforts to reduce the
volume of waste have brought
about drops of 76, 21 and 10 per-
cent in, respectively, domestic-type

industrial waste, waste paper and
sludge.

The Italians have also booked suc-
cesses in cutting down on packaging
materials, Detergent packets are cur-
rently manufactured making use of
80 percent used paper. Not content
with this, they aim to reduce the con-
sumption of packaging materials per
metri¢ ton of product still further in
future,

Raising employees’ awareness
of environmental protection

At the same time, management is
well aware that its ambitious alms
can only be achieved if all employ-
ces are properly motivated and have
a proper awareness of environmen-
tal protection. This is why a high
priority is accorded to seminars, in
which the subject of “Environmental
awareness in the workplace” is con-
sistently on the agenda. [Hanial]
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Risk analysis
More safety for sure

Anyene whe 15 involved in plant
!afﬂly in a chemieal company kenows:
the subject is endless. The state of the
technology is in constant flux. Scien-
tists gain new insights into the prop-
erties of substances, and practical ex-
perience enriches theory (see Envi-
ronment Report 1993, page 4), This
is why those responsible for plant
safety in the production units and
specialist departments at Henkel
must constantly revise and extend
their .s;lfcly concepts,

In Germany a large proportion of the
facilities concerned are those for
which a safety analysis is necessary
according to the “Stérfallverord-
nung”, the German —+hazardous in-
cidents order. About one third of the

production facilities at the main
Diisseldorf site are subject to the strict
requirements of the hazardous in-
cidents order.

The technical nspects of all facilities
are monitored continuously by the
plant engineers responsible. External
specialists of TUV, an officially ap-
proved German inspection agency,
and the Company's own experts
ingpect the facilities at prescribed
intervals. During the last two years,
close attention was devoted to fit-
tings and —flange couplings in plant
components which work under

high pressure or contain liquefied
gases,

Recently, however, the legally pre=
scribed inspections did not go far
enough for Henkel, Starting in 1993,
selected production facilities in
Germany were subjected to an addi-

tional safety check. This "risk analy-
si8 study” was then extended world-
wide to all critical production facil-
ities of the Chemical Products busi-
ness sector,

Production processes
under high pressure

The special checks were performed
above all in lines where —*ethoxy-
lation, —epoxidation, —+sulfation or
thydrogenation are carried out.
The production processes proceed
under high pressures or at high tem-
peratures, or generate heat during
chemical reactions. In Germany, 35
facilities, and worldwide a further
21, were checked,
The experts looked for sources of
danger which could cause undesired
events, such s the release of hazard-
ous substances, or fires or explosions,
The inspection teams checked which
possibilities to recognize dangerous
situations and which precautions
against these dangers are provided in
the individual facilities. They apply
the so-called —+Zurich Method 1o
agsess what incidents could oceur
in production lines, and whether, and
if so what, safety precautions could
be taken to eliminate the possibility
of their accurrence in practice.
The results of this study show that
the inspected facilities are character-
ized by a high standard of safety. In
all cases only a number of minor
measures, none of them involving
any large investment, proved neces-



sary to increase plant safety, Most of
these measures have now been im-
plemented.

Despite the intensive search for pos-
sible sources of danger, Henlkel is not
absolutely safe from operational ac-
cidents, as was demonstrated by the
mishap on October 20, 1994. Large-
ly as a result of this incident, it was
decided to carry out a systematic
check of the safety relief valves and
rupture disks in all facilities by 1996,
and if necessary to install, for exam-
ple, improved retention systems or
separation equipment. w

Operational accident

Honesty is the best
policy

When, shortly before 10 a.m. on
October 20, 1994, a mixture of co-
conut +methyl esters, coconut oil,
+glycerin, —+methanol and a small
amount of —rzinc spap escaped
through a safety relief valve of a line
at the main Diisseldorf site, one thing
was clear: no matter how many safe-
ty measures are taken, in a chemieal
company an operational accident can
never be entirely excluded,
The incident, during which less than
one metric ton of oleochemical de-
tergent raw materials escaped into
the atmosphere, was indirectly caused
by a total power cut. For 13 minutes
the facilities remained in the so-
called safety mode. None of the em-

ployees can remember an occasion
during recent decades when power
was cut off for such a long period,

Feed pump switched
itself on

When the facilities resumed opera-
tion almost simultanecusly, problems
occurred in the compressed air net-
waork (control air) which activates the
switching devices in the production
lines, opens valves, and actuates
measuring instruments. As a result, a
feed pump in the —transesterification
facility was wrongly switched on.

Mormally it is switched off automati-
cally as soon as the operating pres-
sure is reached, but on this particu-
lar day the automatic system failed
to react. The pump continued feed-
ing, and the pressure rose, Finally the
safety system which is intended to
cope with such exireme operational
conditions opened for a few seconds.
There was no serious danger to em-
ployees or the people living in the vi-
cinity of the site, nor was there any
danger to the environment, although
the facility does use methanol and is
therefore subject to the requirements
of the German “Stérfallverordnung”
(-+hazardous incidents order). The
toxic —alcohol caused no harm, how-
ever, because only very small amounts
escaped and these evaporated im-

mediately as a result of the high

temperature of the reaction mixture,
The other substances which escaped
are not categorized as toxic.

The fact that the mixture had a
brown-black color was later recog-
nizable from the condition of streets
and vehicles, Not for very long
though, because Henkel initiated a
large-scale cleanup operation.

The Company also reacted as quick-
ly as possible with respect to the pro-
vision of information. Immediately
after it became known that the scale
of the accident extended beyond the
Company site, the Henkel emer-
gency staff informed first the respon-
sible official bodies and then the
local residents by loudspeaker and
by distributing leaflets.

A telephone line was set up to pro-
vide more information to those who
required 1t, and an information stand
was quickly set up.

The Company's employees were in-
formed by means of leaflets and over
the plant's internal electronic media
systems. The local and national me-
din were informed at first hand at a
press conference which was jointly
presented with the environment de-
partments of the city of Diisseldorf,
and subsequently praised Henkel's
information policy as exemplary.

Immediately after the event, the

measures which were (o be taken
to recover from the accident were
agreed, and it was decided to have
the facility inspected by an expert
from the TUV. Production was re-
sumed after three days.

As a consequence of this incident,
those responsible for safety within
the Company - plant superintendents,
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plant engineers, environmental pro-
tection officers - have not only ana-
lyzed what went wrong in the facil-
ity in detail, but have also inspected
other facilities. Moreaver the site's
power supply and the emergency
power supply were thoroughly
checked, Pressure-relief systems will
shortly undergo comprehensive in-
spections to determine the extent to
which —+emissions oceur which could
be unpleasant, a nuisance or danger-
ous. Mew technical devices should
put a stop 1o such emissions in the
near future,

This inspection is one of the
Company's environmental aims for
1995/96. Another aim is the con-
struction of a crisis management cen-
ter - o that Henkel can react even
faster in future (see page 4). Because
it is certain that only fast, full and
frank information will be trusted -
especially in an emergency. @D

Terason Emergancy Systam
Winning
valuable time

In the past, if a fire occurred at the
site of the Henkel subsidiary Tero-
son, valuable minutes elapsed before
the fire department was in posses-
sion of all the key mformation, for
example on stored substances or pos-
sible —*emissions.

First of all the firefighters had to find
out what was burning and which
firefighting technique should be used.
This took up valuable time. Today
they only need to press a button.
With the help of the Teroson Emer-
gency System (TES), which was in-
stalled in summer, 1994, all key data
are available in a matter of seconds,
And not only in case of fire, The new
system can also help when opera-
tional accidents occur, for example
when products escape. Plant protec-

tion employees only need to specify
the building number, and within sec-
onds the computer sends all impor-
tant data to the central plant protec-
tion office for the plant's own fire
department, the external fire depart-
ment and the emergency staff, These
data include a description of the build-
ing, the types of substances stored
in it, protective devices, special haz-
ards, emissions in case of fire, pro-
tective measures for the personnel
dealing with the event, and a list of
the official bodies which have to be
informed.

Fast and targeted response
to emergencies

The TES not only gains valuable time
for the company's emergency organ-
ization: a fast and targeted response
helps to minimize human injury and
environmental damage. [Harko)



An end to nasal nulsance

Central exhaust gas
system extended

The oleochemical production facil-’

ittes and tank farms at Henkel's main
Diisseldorf site have been connected
to a central exhaust gas system for a
number of years. The system draws
off gases that would otherwise smell,
and feeds them into the site's own
power plant for incineration. Each
hour, a total of about 25,000 cubic
meters of exhaust gases from the oil
facilities, the —rfatty alcohol facilities
and a special fuel mixing facility
are collected by means of a widely
branching piping system. The intro-
duction and steady extension of the
central exhaust gas system have con-
siderably improved the situation with
respect to odor nuisance within the

~ the power plant for incinaration.

plant itself and in its immediate vi-
cinity in recent years (see Environ-
ment Report 1992, page 11, and
diagram, page 45), In the near future,
the malodorous gases from the fin-
ishing facilities and from the new
production line for —alkyl poly-
glycosides (APG) will also be car-
ried through the central exhaust gas
system for incineration.

Up to 60,000 cubic meters of ex-
haust gas will then be incinerated
ecach hour. Because the previous
system could not handle this increase
to more than twice the former vol-
ume, it had to be expanded. The dis-

tribution system in the power plant

was also improved. In future the ex-
haust gas streams will undergo pre-
liminar}- heating in the boiler unit,
This will increase efficiency and save

pi‘im:lry energy, @

The .ﬁﬁini'll'r'i"l_r'.-'«.':l.rtli',li @hn.\-xhn\u‘-i.?i"u to

Exhaust gas incineratian
at Emery

No more tumeﬂ-up
noses

Henlkel Corporation in the USA is
now Henkel's largest subsidiary. In
1988 it started a —Responsible Care
initiative, and it is now showing the
way in the field of clean air. Emery
Corp., which has belonged to the
Henkel Corporation since 1989, op-
erates the Henkel Group's second
largest +oleochemical production
facility after Diisseldorf, in Cingin-
nati, Ohio. The facility is one of
industry's pace setters with respect
to clean air and waste reduction (see
Environment Report 1994, page
30), Emery uses mainly vegetable
oils and fats as raw materials, along-
side beef tallow and lard. The ani-
mal fats are processed to vield +fatty
acids and —+*glycerin, and one of the
side effects is an unpleasantly rancid
odor.

Odorous substances burn
at 760 degrees Celsius

A new exhaust gas incinerator re-
duced emissions of these intensely
malodorous but non-toxic —+organic
compounds by more than 99,5 per-
cent, This is no wonder, because the
odorous substances are heated to
temperatures of about 760 degrees
Celsius in the new incinerator; About
425 cubic meters of exhaust gas can
be purified each hour,
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The new exhaust gas incineration system
in Cinginnati ensures that the air is clean.

Henkel Ireland

Burn rather than
bury

The specialists of Henkel Ireland can
always be relied upon to think up
something new when it comes to
solving difficult disposal problems.
It started with the recovery of acetic
acid from wastewater (Environment
Report 1994, page 22), Now the
Irish have found a way to utilize resi-
dues from —TAED production.

TAED (tetraacetylethylenediamine)
is a component of detergents, It en-
ables detergents to be effective at low=

At the present time, three of the six
production lines in which fats are
hydrolyzed are connected to the in-
cinerator, A suction blower draws
the process gas, together with its
load of organic substances, away
from the production line and the as-
sociated tanks, and feeds them into
the incineration furnace.

However, in order to ensure that
the odorous substances are inciner-
ated efficiently, it was necessary to
maodify the prqducu’an process o re-
duce the amount of water vapor in
the exhaust gas, Emery used to do
this by means of direct ~+condensa-
tion in open systems. A disadvantage
of this was that the organic compo-

er temperatures than those that pre-
vail during the boiling cycle, In the
past, Henkel Ireland tried repeated-
ly to utilize the residues of the TAED
production process. Without success.
The residues were therefore stored
in the company's own landfill,

Special fuel with a high
calorific value

The Irish refused o accept this state
of affairs as a long-term solution. To-
gether with colleagues from the Hen-
kel Energy Consulting group in
Diisseldorf they developed a sophis-

nents in the exhaust gas - the poten-
tial cause of the unpleasant odors -
could escape, Nowadays direct con-
densation has been replaced by
closed systems, so-called surface con-
densers, which prevent the cooling
water from coming into contact with
the process gas.

The remaining three production lines
will be connected to a second exhaust
gas ~+thermal treatment plant by
the end of 1995, The exhaust gas
streams-of the neighboring glycerin
cleaning system will then be con-
nected to the planned incinerator,
In 1996, it is expected that no one
will have to turn up their noses at

Emery. [Honial]




ticated process to allow the nitrogen-
rich TAED residues to be pumped
into the power plant as source of
thermal energy, They can now be
fired in the power plant as a special
fuel with a high calorific value. But
that is not all. The new boiler plant
and a modified combustion process
for the new burner ensure that the
power plant emits far lower amounts
of ~*nitrogen oxides than before. The
technology needed to remove the ni-
trogen was developed with the help
of the experience gained by Henkel
in Dilsseldorf some years earlier with
the so-called +HERENOX process
for nitrogen reduction (Environment
Report 1992, page 18). This tech-
nelogy was also successful in Ireland:
the nitrogen oxide ~remissions are
below the official limiting value and
also comply with the requirements
of the German technical regulations
on air quality contral,

Each year 1,100 metric tons of
TAED residues are thermally utilized
in this way and used to generate
steam. The gross calorific value is far
above the minimum value for the
thermal utilization of wastes as de-
fined in the future German “Kreis-
laufwirtschaftsgeserz” (act to regulate
recycling). As a result, the company
usges GO0 metric tons less heavy fuel
oil and does not need to pay high
disposal costs, The new boiler plant
will therefore soon pay its way. The
skills of the engineers therefore ben-
cfit not only the environment but
also Henkel Ireland. o

Environmental protection
in Genthin

Responsibility for
tomorrow

When Henkel bought back the Gen=
thin works in Saxony-Anhalt from
the Treuhand Privatization Agency
in December 1990, all concerned
knew that there would be many
changes in the coming years. The
company, in which detergents for the
whole of the GDR were produced,
had to undergo a thorough restruc-
turing in environmental as well as
economic terms,

This decision was the death knell for
gome production departments. They
were closed down because they were
uneconomical and because they
caused 100 much environmental pol-
lution. This fate was suffered by the
chemical plants, industrial cleaner
production and above all the lignite-
fired power plant,

In February 1992 the “all clear” was
given to start the large-scale project
“Complex ccological restoration of
the redundant industrial site of the
former detergent works Genthin and
the development of territorial indus-
trial zones," The project was sup-
ported by the German Federal Labor

Office and the government of the
Land of Saxony-Anhalt.

The works site is now largely free of
redundant plant and buildings,
Other old facilities, such as the tank
farm and the drying tower used in
the production of detergents, have

been upgraded in recent years to
conform with the latest technology.
Environmental protection played a
key role even during the planning
stage of the new facilities: a factory
for liquid cleaners and detergents,
large parts of the detergent produe-
tion plant, and a granulating plant,
Ecologistics were also taken into ac-
count, More than 60 percent of the
raw materials and finished products
are carried by rail to Genthin or re-
gional depots in Germany. This pro-
portion will increase in the coming
years,

Noise level well below
limiting values

Henlkel's neighbors at its eastern Ger-
man works have certainly noticed
that the company accords high pri-
ority to human and environmental
protection. Or rather, they do not no-
tice it any longer, because the nui-
sance that used to be caused by the
odor of rancid fat has now been
climinated. Moreover, the noise
level has been lowered considerably:
at 39 decibels it is well below the
limiting value of the German techni-
cal regulations on noise protection.
Compliance with the noise thresh-
olds also extends to the works, The
maximum noise level at a distance
of one meter from the new boiler
unit and from the compressor sta-
tion is 70 decibels. There are no
longer any noisy workplaces in pro-
duction.
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Progress has also been made in re-
ducing wastewater volumes. Between
1991 and 1995 the amount of weak-
ly polluted water was cut from
59,000 to 40,000 cubic meters,
while the amount of strongly pol-
luted wastewater fell from 280,000
to about 18,000 cubic meters,

The fact that less wastewater has
to be disposed of today is attribut-
able to a number of factors, On the
one hand, production facilities have
been closed down. On the other
hand, cleaning and rinsing water and

water that is polluted with washing
active substances, is used again in
production.

Clean air is the number
ane success

Of all the successes achieved in the
reduction of environmental nuisance
at the Genthin works, clean alr is the
number one. The examples of the
new powdered detergent line and the
steam boiler unit illustrate this elear-
ly. Although the old powdered de-

tergent production line discharged
275 metric tons of dust and 248 met-
ric tons of -*organic compounds into
the atmosphere each vyear, these
values have now been reduced to,
respectively, 40 and 63 metric tons,
Measurements in the exhaust gas of
the tower filter, the main —emission
source, gave a value of 6.16 mil-
ligrams per cubic meter, which is
two-thirds lower than the permis-
sible limiting value of the German
technical regulations on air quality
contrel (20 milligrams per cubic
meter),

Emissions of sulfur dioxide, carbon
monoxide and dust from the new
steam botler plant, which is fired with
fuel oil, have been cut back to, re-
spectively, 250, 170 and 20 milli-
grams per cubic meter exhaust gas.
The respective equivalent emission
values of the old lignite-fired power
plant were 1,850, 1,225 and 150
milligrams per cubic meter.

The energy of the flue gases produced
in the new steam boiler plant is also
utilized, in the drying stage of deter-
gent production. In this way more

energy 1% saved, @
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rials — the alkyl poly-  cess used for the of how, and how degradable surfac-
glycosides (APG) = chemical pretreat fast, microorganisms  tants actually under-
is now also produced ment of body com-  degrade chemicals  go complete biodeg-
by the APG line in ponents has baen in running water, radation,

Dusseldorl, Here is  improved consider-
a madel of the plant,  ably,

development
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. Products
and production
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. Strategy and
managamant
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1990

2000

. Research and development

1. Expertise in the field of renew-
able raw materials since the
early years of the century

2. Start of ecalegical research

3. First toxicity analyses for water
of ganisms

4. Start of environmental monitoring

5, Start of research to find a sub-
stitute for phosphate

6. Introduction of Coupled Units Tast

7. Large-scale trial of the use of
SASIL

8. Regular phosphate studies

9, Camparative study of biodegra-
dation

10. Invitra tests instead of animal
axperiments

11. Metabalita test

12, First "eco pack"

13. Cancentrates

14. Eca lightweight boltle

15. Abandonment of measuring cup

16, Carriar straps and adhasive
strips made from paper

17.Eco balances

18. Mnnhnring ol the Elba river and
its tributanes

19, Abandonment of transport pack:
aging

20, First refill packs ,

21. Environmental exposure analyses

22. River flow simulation model

. Products and production

1. Ecological quality controls
2. Coordination Center for Environ-
mental Safety and Consumer
Protection
3, Patent application for SASIL
4. Solvent-free foil laminating
adhesives
5. First brand-name detergent with
raduced phosphate cantent |
G, First phosphate-free, brand:
name, heavy-duty detergent
7. Introduction of HERENOX
8. Phosphate substitute in all
powderad detergents
9, Biodegradable special fats and
hydraulic oils
10. Cosmetic products without CFC
11. Organic amulsion breaking
12. Sacond generation of proteases
13, Pritt solvent-free
14, New typa of surfactant class; APG
15. Cosmetic products with APG
16.*2 in 1* products
17. Pril with ARG
18. Environmentally compatible
drilling fluid emulsions
19, Used paper deinking
20. Flue gas desullurization for the
Henkel power plant
21. Substitution of chlorinated
hydrocarbans by aqueous
metal-cleaning systems
22, Extraction ol water from used oil
23. First APG production facility in
the USA

24, Bottle made from reclaim

25, Somat supra without phosphate

26, Heavy-duly oil Tor outboard
enginas

27. Environmentally compatible
refrigerant

28, Biocrack

29, Risk potential study

30. PET bottle cleaning

31. Program “solvent-frea” adhe-
slvas

32. Zinc phosphating of automabile
bodias

33. Persil with FAS

34. Henkel residues center in
Diisseldorf

35, Persil Megaperls

36. APG plant in Germany

. Training and Infermatlon

1. Washing compass

2. Stains table

3. Brochure “Textilien und Wasehen”
(Textiles And Laundering)

4, First brochure on environmental
protection

5, Brochure “Verantwortung
verpflichtet” (Responsibility
Involves Obligations)

6. Brochure “Umweltschutz = Da-
tien und Fakten” (Envifonmantal
Protection = Data And Facts)

7. Consumer Information on the
banefits of ecological products

8. Obligatory enviranmental protec-
tion training for all employees

9. Guideling "Umweltschutzinforma-
tion” (Environmental Protection
Infarmation)

10. First Henkel Environment Report

11. Symposium on eco logistics

12. Sympasium on research and
innovatian at Henkel

. Strategy and management

1. Statement by Dr. Konrad Henkel
on the adoption of enviromental
protection as an elemant of cor-
porate policy

2. Principles of environmental and
cansumer protection

3. Environmental protection inelud-
ed in corporate guidelines

4. Works agreament on environ-
mental protection

5, Worldwide eco audit

6. Eco program

7. Establishment of COGNIS Ge-
selischaft fur Bio- und Umwelt-
tachnologie mbH

&, Commitrment to Business Char-
ter for Sustainable Develapment

9. Claim to eco leadership

10. Coordination cirele Eco leadar-
ship

11. New corporate guidalines

12, Responsible Care® concept

13. Environment Manual

14. Henkel quality initiative

ar



Environmental data

Sales by region, 1994 Sales by product sectors, 1994
By customer loeation
Federal Republic of Germany 28% Chemical Products 29%

Rest of Europe 47% Metnl Chemicals 5%

Industrinl Adhesives/
Techndenl Consumer Products 18%

Copmptic Thiletrics 10%
Detergeniae/Housohold Cleansers 20%

Industrinl and Instiutional Hygiene 10%

Other 1%

Overneas 24%

() (i)

Expenditure on environmental and consumer protection

400

[ E- =T

g

a1 p i R R
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Henlel Group worldwide
in DM million

M [nvestment
mRaD

B Opecating costs

In-plant environmental pro-
tection investments fluctuate
widely from ane year to the
next, depending on the
implementation of specfic
TNCARUTES.



Production

Sulfur dioxide and nitrogen oxide emissions
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Henlel parent plant,
Diisseldord

in thousand metric tons

Toml tonnages mantfic-
three ar Disgeldori-Holl-
havsen

The decrense in production
is lnrgely atteibutable o

the manufacture of roncen=
trated products; e.g. solid
water ghiss is increasingly
roplacing witer glass solu-
tions, and compact deter-
gents are replicing snd-
ard forms.

2

Henkel parent plant, Disseldorf
in metric tons

B Suliur dioxide 50,)
B Nitrogen oxides (NO,)

The ‘emissions are largely enused by
the power plant and the water gliss
fuctory (see dingrams on pages 41 and
47), The measures taken there to re-
duce sulfue dioxide and “nitrogen
oxides have lowered emisgions eongid-
ernbly.

*Provisional values; at the time of
ﬁm‘ng to press not all dita had been
nilly evalinted.



Environmental data

Emissions of organic substances and dust
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Power and steam consumption
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Henkel parent plant, Driisseldorf
in metric tons

B Organic substances

B Dust Gincluding aerosols, as aerosals
are difficult to distinguish from dust
with the available measuring tech-
nology)

During recent years it proved possible

10 achieve considerable reductions in
‘emigtions of organic substances by
means of aumerous individual messre,
For example, loeal waste gas incineration
units were installed for adhesives ;'lrm:lur:-
tion and the printing shop. In ather fa=
eilities, ocor-intensive waste guses were
collected with the help of pipeline systems
nnd incinerated in the Hm{ul. ol pawer
plant. The reduction in dust emissions
up to 1987 is mainly atribotable o the
dedusting of all water glass furnaces.

*Provigianal values: at the time of going
1o press not all dati had been finally
cvaltated.

Henkel parent plant, Diisseldor?

W Power plun: In
millian kilowatt-haurs

M Steamn consumption in
ten thousand metric tons

The Henkel power plant works on the
principle of heat-and-power copenera-
tion. Steam, after passing through the
turbines to generate electricity, provides
heat to the production lines. Cogenera-
tion is much more efficlent in terms of
energy utilization than simple pawer
generation. Excess pawer produced by
cogeneration can be fed inte the public
electriclty supply. For the feat time, this
year's Environment 'B.qpnn: ;hqm the
figures for power consumption, rather
than power generation, at the Disseldorf
pareat plant, We alsa show the steam
congumption figures tor mare details
se¢ page 19). .



Sulfur dioxide and nitrogen oxide emissions from the Henkel power plant, Diisseldorf
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Environmental data

Wastewater
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COD and sodium sulfate loads in wastewater
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Henlkel parent plant,
Diisseldorf
in qubic meters per day

{ycurly averages)

B Share of wastewnl et
resulting from drinking
wiler consumption

Ixiily wistcwater yolume, ex-
eluding water from atmos-
pherie precipitation, Henkel
has a completely mixed sewnge
aystem; Atmospheric precipi-
tation, cooling water, process
witer and water from non-
industrin] activitios are jointy
duc}m?d and fed iita the
Ditisaeldarf-South municipal
SEWARE tTeatment plnnt.
Frocess water i generally used
in the plant. Potable witer i
only used for non-industeial
activities, and in the adminis-
tration building and the em-
ployee facilitivs,

Henkel parent plant, Disseldorf
In cublc meters per day
lyearly averages!

B Chemiel oxygen demand (COD)
B Sulfate

Because Henleel, a5 an indirect discharg-
e, fecci it wislewitter into the Diissel-
darf-South murd% E treatment
plant, the given *COD loiids do not find
their way into the m\rirunm:m. Smd.lu
in model sewge treatment plants have
demonsteated thil some QdP percent of
the COD load is eliminated, “Sodivm
. sulfate is formed when sulfuric ncid is
=

used, and this is followed by neutealiza-
tion with sodium hydroxide. It {5 not
critical from an environmental point

" of view, but in high concentrations it
aracks eoncrete sewage pipes. Hawever,
such critieal concententions ate ol found
in Henkel wastewater.




Nickel and AOX loads in wastewater

Henkel parent plant, Diisseldor

in kilograms per day
20 a ﬁ a tyearly averages)
B Nickel
B AOX
15 E
] MNickel is used as a “catalyst in some production
prrocesses, ancd traces of it are transferred to
10 -] ta waslewaler d“ﬂm sroduct treatment. Az 8 result
] o af lpunlﬂc process changes, nteliel londs hnve
a been considerably reduced. A plant for purifying
- nickel-polluted wastewater streams has been
- o v 7 : in aperation since 1993, This resulted in a con-
o = - 2 o siderable reduction of the nickel load in 1983,
5 153 " iri The alight incrense in 1994 18 attributable ©
ﬂ increased production quantitles. The incrense in
the *AOX Joad in 1993 was reversed by Initial
operatianal messures. Further mensures haye
i :1 bien initiated to achieve more reductions (see
= page 4.
9 *Data have only been recorded smce 1986,
(i)  B5 86 &7 88 89 9 W 42 93 94

Copper and chromium loads in wastewater

: . 8
§'ﬁﬁ g
s g ﬁ
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Henkel parent plant, Diisseldorf
in kilograms per day
tyenrly averages)

M Copper
B Chromium®

Coppar is uged s o golid *catalyst in
the =hydrogenation of “faity acd
methyl esters. Traces of it are rans-
ferred to wastewater during product
treatment. Another hydrogenation
Lant eme on ling in 1994, ciusing an
et in the copper load, Messiires
have been Inatignted 1o reduce copper
~emissions: Approval has now been
granted for the construction of a suit=
able wastewalter trentment plant.
The chromium load ls largely attrib-
utable o unavoidable plant corrosion.

*No comparable chromium data
available before 1980,

Other ~heavy metals - especially ecolagically suspect cadmium and mercury = are not used or processed in the production facilities

at the Henkel parent ll!'.l.lﬂ. in Dilsgeldaort
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Environmental daté

Waste balance, 1994
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Noise immission trend

. Lines indicating the same nolse
level of 50 decibels (A
around the Henkel parent plant,
Ditsseldord ¢

B 987
W 1992

B 1994

Distance between grid lines:
200 mieters

Henkeal
parent plant,

[issaldort

A comparison of the years 1987,
1962 and 1994 shows that
noise-reduction measures in pro-
duction unlis have improved the
nofse situntion around the parent
plant. The noise level of 50 deci-
bels LA} is comparable with a
normil conversation in a room,

=

QOdor emissions, 1994

Northwest Northeast Representation of the resulis

of 42 inspections of 19 meas-
uring points each in the
vicinity of the Henleel parent
plant, Disseldorf

B No odar

B Very weak pdor
B Weak odor

O Mensuring pnhl":

The number and location
of measuring points
depend on the built-up
arci around the pliant,

Henkal parent plant,

Jusseldord

In by far the most instances
no ador was detected, Strong
1o extremely mnnﬁ ailary

: swere not deteeted during any
Sotthwest Sautheast of the inspections.

(lrk)
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Environmental data

Reportable occupational accidents
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per thouwsand employees

B Federation of Workery' Com-
pensation Insurances

B Workers' Compensation
Inutifance of the Chemical
Inchustry

u Hnnk:l parent plant,
Dilsseldorf

Environmental protection imd
oecupational safety are closely
linked in the chemical industry. In
“the snme way that facilities with

i high smndard of environmental
pratection hive high safety stind-
irds, the environment-conscious
and mifety-consaious attitudes of
emplayees result from the same
positive approach to theue themes,

*At the time of golng 1o press, no
figures were nwni.‘in'b!e fx};ﬁ“ﬂw
Federation of Workers' Com
wmtim Insurances and the

leers’ Comp mum Insurance
of the Chem

Sources; Henkel nm! B C’lmnlu

Environmental protection courses

2000

1500

Henkel parent plant, Dilsseldorf
Employees with environmental
protection tralning

Since mid=1990 employees have under-
gone systematic target-graup-specic
teaining in plant-relited environmental
subjects in the context of a systematio
program of seminars. In addition, dis-
ausslons on environmental Pmmﬁun
and safety are nlso held at least twice
yearly, Far many years, environmental
protection seminars, which are apen to
n{dl hn\':dhnm in t;.ht comtext of
advanced tri and manngoment
personnel have been able (o attend

‘special advanced training courses on

environmental subjects.



Woater glass production

= Henkel parent plant;
s  Disseldorf

800 E in thousand metric

ong

600

400

200

0
(e 85 BGE 87 88 BO 90 901 92 93

Dust and nitrogen oxide emissions from water glass production

Henkel parent plant, Diisseldorf
in metric tons

B Dust
M Nitragen oxides (NO,)

1200

Dedusting equipment was installed be-
tween 1985 and 1987 for the purposs of
reducing dust  emimions fram water glaze

g &
l:u'ndu on. The prndplmmd duat Is not
= disposed of as waste but returned to the
~ production cycle. Until now, it hos only
g A l:umm ostible 1o limit the *nitrogen oxide
ﬁ /4 n from the water glass furnace by
g ﬁ lm ruvlng the liring :uhnnlo;y
It h planned 10 reduce the nitrogen oxide
emissions from all water glass furnnces in
future by meins of non-catalytic second-
ary measures, Approval wis grinted in
1994 and the eonveision started. The
nitrogen oxide lmittion sysiem i3 expect-
ed to come on stream in the second half
of 1995,
; Provisional values; at the time of going
3 P = = = a @ 1o press not all data had boen finally
eviluited.
g7 a8 Ha 80 g1 92 93 a4
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Environmental data

Solvent consumption in adhesives production

Hankel parent plant, Dilsseldorf
in metric tons per year

Bl Chlorinated hydrocarbons
W Argmatics
1 Aliphatie hydsoeurbons

8000 W Other solvenis (e.g. nleahols, esters)
6000
i

4000
Years of intensive efforts aimed ot finding
substitutes for organic “solvents have

2000 brought about congiderable s .'uaguciully
of the critically regarded *aromatic &
chlorinated solvents, Because not all adhesive
aystemns Gin be switched to an aqueous basis,

a consumption of some of the less critical

salvents hus increased in certain ingtances,

Consumption of chlorinated hydrocarbons

Henkel Group worldwide
in metric tons per year
5000

4000
3000
2000 §
1000
8
0

@awaaagm

B Germany
B Outside Germany

4039
3512

The inerense outside Germany in
1990/91 is anributable to the
acquisition of new companies, sich
s l:he Inrgest British manuficturer
of pickling agents, which previously
contained “chlorinated hydrocar-
bons, On European markets outside
Germany, acceptance of alternative
products witheut chlorinated hydro-
carbons hus not matehed expecti-
tions. The increased mnmp&qu of
:hlm'iml:d hydrocarbong in 19494
is attributable 1o stronger demand
from picklers,

o]

LI
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Environmental monitoring - surfactants in the Rhine
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Environmental monitoring - boron and phosphate in the Rhine
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Measuring sites
Disseldorf-Himmelgeist
in grams per second
{ycarly avernges)

B Anionic sarfactants
B MNonionie surfictint

Since 1958 Henkel hins carrled out
systemnatic analyses of the concentration
af “anionic surfictants in the Rhine and
it matjar tributaries - long before govern-
men in_li;miun bodies toak up this
theme. These analyses have impreasively
demonstrated the success of the swiich,
in 1964, from poorly degradable 1o
reaclily biodegridable surfactants: Since
that time lhlﬁmmlnbﬂizy of the surfic-
tints has been seadily improved. After
the intraduction of “-nonlonle surlasant
on i large scile, in 1972 the annlyses
wure olio extended to include this
praduct group,

- Mensuring sites

Dli.nddnrf-ﬂlmmclgﬁal
in grams per second
{yearly avernges)

B Phesphite (ealculited as phospharus!
B Boron

Far many years, dete 18 used 1o cons
taln ﬂ oaphates, which bonded with
witer hardness elementi. Phosphates from
this source made a major contribution to
the phosphate pollution of bodies of water.
Reduced-phosphiite detergents came on
16 the market from 1980, and by 1980
Hlenkel had switched to phospliate-frea
formulations for all its detergenti in Ger-
many. These mensures, fogether with the

intraduction of the third purification stage

in sewage treatment plants, hive consid-
grably reduced the phosphate pollution of
bodies of warer, Baron it also included in
detergents, in the form of the bleaching
ngent sodium perborate. The introduction
of bleach activators improved the efficlen-
ey of the sodium perborate, so that lower
nmounts could ba used.
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Detergent dosages, e.g. Persil
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A Active sludge Sludge-like secre-

tion of ~tacrobic bacterla during
biological wastewater purification,

Additives Subsiances that are
added for the purpose of imparting
specific properties to a praduct.

Aerobic Conditions characterized
by the presence of free oxygen.

Aleohals  Organic mmpmmds
whose molecules contain one or
more OH-groups. This makes
them more soluble in water than
the hydrocarbons from which Ihcy
are derived.

Alkyl polyglycosides (APG] New
type of —*surfactants, made only
from natural raw materials such as
starch, sugar and —fatty alcahols,

Anaerobic Conditions character-
ized by the absence of free oxygen.

Anionic surfactants —+Surfnoants
that break down into electrically
charged —+ions in agucous solu-
tions, and whose special surfactant
properties are attributable to the
negatively charged —*anions.

Anions Negatively charged —lons,

AOX load Measure of the sum of

the organic halogen (especially chlo-
ring} compounds in wastewnter,

Aromatics Class of —organic
compounds derived from benzene,
The characteristic structural feature
i the hexagonal benzene ring,

nlg'

Biochemical oxygen demand
(BOD) Measure of the sum of the
biodegradable —organic pollutants
in wastewater, The BOD is the
amount of OXygen congumed by
—*microorginisms when they de-
grade these pollutants.

Carbon dioxide Gaseous combus-
tlon product of all —organic sub-
stances that contain carbon, Car-
bon dioxide contributes consider-
ably to the greenhouse effect. The
most important gouree of carbon
dioxide is the exploitation of fossil
raw materials such as coal and
mineral oil {mainly for energy
production or vehicle traffic,

Carbon monoxide Odorless, 10xic
gas, which is formed when fuels
containing carbon undergo incom-
plete combustion in the absence of
sufficient oxygen.

Catalyst Special substance that ac-
celerates a chemical reaction while
igelf remalning unchanged,

Cationa Positively charged ~+ions.

Chemical oxygen demand (COD|
Measure of the sum of all —tor-
ganic substances in wastewater, in-
cluding those which are poorly
degradable, The COD ferves to
quantify the orgapic pollutants in
wastewiater. It indicates how much
axygen i needed to oxidize these
subsiances completely.

Chlorinated hydrocarbons —+Or-
ganie —*solvents with incorporated
chloring, ag a result of which they
are not flammable. This means
that they are safe to handle, but
this advantage is offset by disad-
vantages in the fields of health and
environmenial protection,

E

Glossary of chemical terms

Condensation 1. Formation of
liquid from the vapors formed
during distillation. 2. Chemical
reaction in which water is formed
a3 o secondary produet,

Decanter Veusel in which settling
solids are separated from a liquid.

DIN 150 8001 [nternational stand-.

ard that deseribes a universal and
comprehensive quality assurance
system covering all p-mduc[ stages
from development through mate-
tials procurement and production
to customer delivery,

Dispersion Finely distributed un-
dissolved particles in water,

Electralysls Decomposition of dis-
solved and melted substances, es-
pecially salts, with the help of a di-
rect current. Used, for c:umpl:. o
extrict very pure copper from so-
lutlons of copper salts,

Emissions Gaseous, Il.quid or salld
substunces that enter the atmos-
phere from industrial praduction
plants, mator vehicles with inter-
nal combustion engines, domestic
heating systems or during the
course of other industrial pro-
GERags,

Emulsifiers Substances that sup-
port the formation of stable
—temulsions,

Emulsion Dispersion of fine drops
of a liquid in ancther liquid, for
example water in oil,

Epoxidation Methed of attaching
oxygen to unsaturated -mrynln
compounds,

51



Glossary of chemical terms

Esters Widely varied class of
compounds formed by reactions
between —talechols and acids,
Esters are not only valuable inter-
mediate products for chemical
synthesgs but are also used di-
rectly for a large number of pur-

poses, .

Ethoxylatlon Reaction between
fatty alcohols and -iclh‘ylgn:
oxide to form fatty acid poly-
glyeol ethers (—*nonionie surfac-
tants),

Ethylane oxide —+Reaction prod-
uct obtained by —+epoxidation of
ethylene and used in the manufac-
ture of ~*nonionic surfnciants,

EU Eco Managemant and Aulit
Schema regulation Regulation
adopted by the European Union
(ELD, praviding for voluntary eco
auditing and certification of com-
panies,

Eutrephiention The introduction
of excessive amounts of nutrients
into bodies of water promotes in-
creased growth of algae and aquats
ic plants. This can lead to tempao-
rary oversaturation of the water
with oxygen, When the plants die,
however, large amounts of exygen
are consumed during their decom=
position in deeper layers of the
body of water, This ean lead to an
acute shortage of oxygen in the
water and bring about 8 massive
disturbance of the biological equi-
librium,

Extraction Method of obtaining a
particular substance from a mix-
ture of substances by dissolving it
in & selective —+solvent.

[l

FAS/Fatty aleohol sulfates lim-
portant group of —*surfactants

based on —+fatty aleohals,

Fatty acld esters Products ob-
tained when ~+fatty acids react
with —+aleohols. The best known
fatty ncid esters are the natiral oils
amil fats. Other fatty acld eaters ase
intermediate and end prn.:luml in
the widely branching field of oleo-
chemistry,

Fatty acid mothyl estors —+Fauy
acid esters with ~*methanol; inter=
mediate product in the manufac-
ture of —+auy alcohols,

Fatty acids Class of substances
that are found - bonded to glyce-
rin - in all vegetable and animal
fats and olls, Imporant sarting
materials for numerous oleo-
chemical derivirtives.

Fatty alcohols Long-chain —aleo-
hols, which Henkel obtains from

fatty acid methyl esters or di=
rectly from fats by reacting them
with hydrogen (—+hydrogenation),
Faity acids are important raw
materials for the manufacture of
surfactants.

Flange coupling Plate-shaped pip-
ing attachment to faciliute connec-
tion to pipelines.

Flue gas desulfurization Process
for removing —ssulfur dioxide
from the flue gases emitted by
power and other firing plants.

Gas roclrculation System that
transfers the air dispelled while
a tank is being filled into the
emptied tank, so that no ~*emis=
sions escape into the atmosphere.

Glycerin One of the two main
components of all oile and fats;
serves a5 a —*solvent and as an
intermediate product in the manu-
facture of numerous other subs=
stances,

Hazardous incldant Disturbance
of normal npurnﬁnm. % Il COnSe-
quence of which a spedfic substan-
ce can cause serious danger, either
immediately or later, a8 a result of
events such ns major —*emisslons,
fires or explosions. (Definition in
ling with the German “Stéirfallver-
ordnung" (Counell Directive on the
major-accident hazards of certain
industrial activities])

Heavy matals Metals with o den-
sity greater than 4 grams per cuble
centimeter. Because many heavy
metals and their compounds are
toxic and environmentally hazard-
ous, they are the subject of eritical
attention. There are, for :xnmpl:,
striel limits on the amounts of
heavy metals in drinking water
and food, arable soil, and waste-
water discharged into SEWAQE treal-
ment plants or bodies of water.

HERENOX Mame for a process
developed by Henkel to reduce
the amount of ~rnitrogen oxides
(MNOx in flue gas. The firing
systemn of the power planl incor-
porates cngineering features which
prevent the oxidation of atmos-
pherie nitrogen to —mitrogen ox-
ides. This makes downstream de-
nitrification measures redundant,

Homogenization Production of a
congistent mixture from different
components,



Hydrogenation Chemical reaction
with hydrogen,

Hydrelysie Chemical cleavage in-
velving reaction with water.

Immisslons Effects of atmospheric
pollution, noise, vibration or radia-
tion on humans, animals, plants or
oabjects, In the context of clean air
legislation it refers to the —temis-
sions absorbed by the atmosphere
and distributed up to a certin
concentration.

Inorganie compounds Substances
that, in contrast to —*organic com-
pounds, are not based on the key
elements carbon and hydrogen.
Inorganic compounds include, for
example, minerals, acids and salts,

lons Electrically charged particles,

LAS / Linear alkylbenzenesulfo-
nate Important group of —+surfac-
tants based on —+perrochemicals,
The basic nliphnth/-*ammatic
hydrocarbon  incorporates un-
branched, i.¢. linear, alkyl groups.

Moegajoule The joule is a physical
unit of measure for heat and ener-
gy. 1 megajoule is the same as 1
million joules. About 4.2 joules
iare equivalent to 1 aalorie.

Mathanol Simplest compound in
the group of substances known as
~spleahols. Toxic, flammable, readi=
ly biodegradable liquid, which is
miscible with water,

Methyl esters Esters that contain
ruleahol
component (—fatty acid methyl
esters)

—+methanol as their

Microorganisms N!I.iu'mnnpil::lly
small arganisms, e bacteria.

Natural esters Fatty acid esters
that are manufactured from the

[ty neids of vegetable oils or ani-
mual futs.

Nitrogen oxides Compounds of
nitrogen and oxygen, formed for
example from atmospheric nitro-
gen during all combustion pro-
cesses, In order to keep the at-
mosphere clean, the permissible
concentration of nitrogen oxides
in exhaust gas is limited,

Nonlonle surfactants Group of
—tsurfactants that do not form

sions in uqueous solutions and
are surface-active in both acid and
alkaling environments.

Oleochemicals By analogy to
peirochemicals, collective  term
for industrial chemicals based on
natural oils and fats,

Organic substances Substances
whose characieristic main elements
are carbon and hydrogen. Organic
substances accur naturally, but can
alzo be manufactured synthetical
ly, for example from coal or min-
eral oll,

Patrochemical products Collec-
tive name for substances that are
obtained from mineral oil or natu-
ral gas by chemical synthesis.

Phoaphates Salts of phosphoric acid.
They are essential plant nutrients,
but their presence in too high con-
centrations in bodies of water can
cauge overfertilization (~reutrophi-
cation), The main sources of phos-
phates in bodies of water are facces
and fertilizers. The 'phr.'.nphnu:n that
were previously present in detergents
can now be replaced,

Polyolefin Polymer plastics for packa-
ging materials made from unsaturated
hydeocarbons,

Precipitator Plant where impurities
are precipitated out of wastewater.
Special chemicals are added to the
waslewaler 10 converl impuritics
into an insoluble form so that they
separate out,

Reaction product Product created
by a chemical transformation,

Responsible Care® A worldwide
initintive develeped by the chemical
industry. It stands for commitment
o continuous improvement in safe-
ty and the protection of health and
the environment, going beyond the
relevant legal requirements, The pro-
pram is identified worldwide by
the same logo, Responsible Care® is a
registered trademark,

Soedium sulfate Sodium salt of sul-
furic acid,

Solvents Substances in which high
concentrations of other substances can
be dissolved. Often understood to re-
fer only to organic solvents, although
water is frequently used as a solvent,

Steam trap Device for draining wa-
wr formed by condensation when
stenm I3 used In production processes,
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Stripping Expulsion of volatile
components from liquids, '

Sulfation Process for manufactu-
ring —*anionic ~*surfactants that

eontain sulfate groups for exam-

ple fatty aleohol sulfates),

Sulfur diaxide Gaseous combus-
tion product of sulfur and its com-
pounds, Because sulfur is present
in coal and fuel oll, sulfur dioxide
is present in the flue gases of these
products, In order to keep the at-
masphere elean, this sulfur dioxide
must be removed in —+fue gad de-
sulfurization plnnt.u.

Surfactants Surface-active sub-
stanges that reduee the surface ten-
sion of water,

TAED (Tetraacatylethylonadia-
mine} Detergent component that
activates bleaching agents at low
washing temperatures.

Tharmal utillzation Utlizaten of
the energy content of residual ma-
terials by burning them.

w

z

TOC Totwl organie earbon, Meas-
ure of the total load of —'QIEI“[I:
substances in wastewater,

Transesterification Conversion of
fats and oils to —+fatty acld esters
with the help of ~*alcohols.

Water glass Alkaline silicon com-
pound that is soluble in water, Im-
portant intermediate product in
~+inorganic chemistry, but also a
corrosion-inhibiting component of
detergents.

Zaalites Sodium aluminum sili=
cates whose three=-dimensional
structure containg cavities, enabling
them to combine with —+ons of
hardness elements in water,

Zine soapa Zine salts of fatty acids.

Zurich Method Method developed
by the Zurich Insurance Emup for
analyzing and evaluating the po-
ventinl hazards and risks of ndus-
trial activities,
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