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Henkel's eca strategy

Hans-Dhetrich Winkhaus

Eco leadership: a challenge and its consequences

In view nf tomorrow’s :hr:rﬂpnge:, Henkel has fﬂnﬂ ulated a
strategic goal: in additien to product and gualily leader-
ship we are aspiring te ecologival leadership, teo, Trans-
lating this pelicy into practice calls for consistency in ac-
tion, pracedures and processes affecting all aspects of the
Company's activities.

“We are ready 1o meet the economie and ecologieal chal-
lenges of the 215t century.” These are the words that in-
troduce the new corporate guidelines of Henkel KGaA.
And in the principles that follow and outline the way the
Company sees itsell, we read, "Henkel is an ecologieal
leader,”" Accordingly, alongside product performance, safe-
ty and convenience in use, we are as-
signing equal ranking to the environ-
mental eompatibility of our activities as
the final stone in the mosaic that makes
up total qu.aliry it Henkel.

The first stones were set years ago, Back
in the 505, Henkel researchers and ap-
plication engineers were working on
various assignments in order to under-
stund and improve the environmental
impaet of substanees and products. In-
ereasing insight inte ccologieal interac-
tions, an appreciation of ecological exi-
Ecncicaa. the pressure aof publir.' npininn
and politicians have wogether resulted in
a steady increase in the number and eom-
plexity of the questions raised, A major issue such ns phos-
ph.':te substitution in dl:r:rgenh: is still a pnrndigm instance
of the manifold interactions between vast quantities of a
substance, nature, and the amenities ol our dvilization.

In 1982, our Policy Statement on Environmental and Con-
sumer Praotection in the Henkel lf_lruup defined the pusi-
tion of the Company on questions of production and prod-
et safety, and environmental compatibility.

Within the frameworl of an eco concept, then and still rel-
evant, Henkel in the mid=80s then formulated three ar-
gets which were to be aimed for when dealing with eco-
logieal subjects:

@ Fulfilling responsibilitics 1o society

3 Enhnncing the Henkel ruputnt‘lnn

® Gaining competitive advantages.

Henleel has always stressed that a sense of ecologleal and
social responsibility is only viable on the basis of busingss
success. It 1% interesting for us to note that discussions
nowadays on environmental issues - such as conducted by
the German parliament's commission o enguire into The
Protection of Man and the Environment = likewise assign
equal ranking to economie, ecologieal and social rcspnnsi-
blity.

Initiated in 1988, Henkel's Eco Audit way the first world-
wide and systematic analysis of the situation as it then was.
The 1992 Environment cht‘.lrt dealt with it at some
length.

This first Group-wide detailed survey invalved at the time
many different units of the organization, Besides the acu-
al finding!u:, the Eeo Audit did show the need and irnpm'-
tance for a common awargness of the problems,

The Company does in fact have adequate instruments for
dealing with eco issues. For some tme now, Research and
Technology at Henkel has had two central units dedicated
to these subjects. The Environmental Frotection and Safe-
ty unit deals with all the production- and location-relevant
aspects, including emissions and immisgions, energy, ex-
haust air, wastewater, and noise. The Biclogy/Product
Snfcl.y unit examines all matters rl:l:ling to the mfery of
our products for people and the environment,

The twe units cooperate with each other and with all the
technical departments of the operational units, with Prod-
uct Development/Application Technology, Production,
Mirketing, and Distribution.



This efficient structure is one reason why Henkel has be-
come well known for environmental quality both with re-
spect to production and product,

As Henkel sees it, four Premnditiqns AT NECEssary if fur-
ther progress is to be made:

Receptiveness to an ever changing awareness, because
new issues, rapidly changing scenarios and social values all
eall for new modes of thinking and attitudes,

Innevative pawer, because we need new kinds of instru-
ments, products and processes if we are 1o come up with
solutions,

Willingness to cooperate, beeause we can only solve inter-
linked problems with inlerdup;lrunentn] team structuras,
And because we require for this new partners as well as
new forms of cooperation,

And last but not least, voluntary action, because this is the
only way to achieve credibility and, especially, competitive
advantages,

The eco-leadership claim ealls for comprehensive environ-
ment mindedness: Emlnair_'ul aspects must intr.'grall: con-
ceptually with the targets and projects of the Company's
operational and functional units,

The projects for improved environmental com patibility of
products and processes are supplemented by environment-
relevant projects from other areas of activity of the Com-
pany, for instance from Distribution, Admimstration, Pur-
chase or Logistics,

In its Purchasing Guidelines, for instance, the Purchasing
depaﬂmunt has uxpri_'s:ed prnferenu: for sourcing from
suppliers manifesting a pronounced respect for the envi-
ronment,

A teamn made up of members from Detergents/Household
Cleansers, Logistics, and transport experts from German
Rail worled out an "eeo logisties” “from road to rail”) con-
cept which we have just presented 1o the publie, It will help

to substantially cut back carbon dioxide pollution resuli-
ing from the distribution of our goods,

[t is our intentien to inform and to communicate, to en-
courage ideas and action and to assist in their implementa-
tion, And this includes external bodies such as eco groups,
initiatives by lacal citizens and gchools, provided these are
aiming at sound progress. There must be no stifling of
ideas, but we cannot avoid setting priorities. Particularly
when It comes o environment-related activities, we have
to look for the best “level of efficiency.” This means that
we give priority to those ideas that result in the most envi-
ronmental progress or take effect where the environment is
most endangered,

In arder, on the one hand, to inftlate ag many activities as
possible and, on the other, to achieve as much effeet
through coordination as Fnssibl!, Henkel has founded its
coordination eirele Eco Leadership, headed by Dr. Wilfried
Umbach, Executive Viee President Research/Technology.
All our business sectors are working toward a common
goil, to extend the notion of Henkel quality to cover envi-
ronmerntal compatibility.

The coneept of a new Environment Manual for Henkel's
largest location in Disseldorf s, consequently, based on
the DINASO 2000 system,

The challenge for companies to respect the environment
will continue to grow. At the same tme the opportunities
will grow for those companies willing to aceept this chal-

lenge,

Hans-Dietrich Winkhaus
President and Chief Executive Officer



Eco management

A systematic environmental policy for

more efficiency

Environmental protection has ifs rools in people’s minds, The way they think and act day by day should pay due

respect to aspects of ecology. This is where guidelines, manuals and procedural instructions can help, Needed are

angoing communiceiion and close feamwork, Eco seminars and train Ing courses attended by all levels u;lf the

hierarchy - from shapfieor to bagrdroom - convey the necessary speciglized knowledge, In short, eco management

is the order of the day!

Environment Manual

Systematic environ-
mental protection

It goes without saying that Henkel
mmplica with all 1|:gul rcquircmd:nt:
concerning environmental protection
and safety, Over and above this, how-
ever, Henkel sets its own standards,
and these are far more demanding
than current legislation. Environmens-
tal pratection must be an integral part
of daily activity in the Henkel Group,
Exnctly how - well, that will now be
.'lpl:r.'iﬁl:d i an Environment Manual.
This will deseribe how environmental
protection 8 organized, and the pro-
cedures that have to be followed
when activities are carried out that
could affect the environment.

Environment Manual as a guide
far correct behavior

The Manual will provide speeific an-
swerd to questions such as: "Who s
responsible for what, where the envi-
ronment is concerned?” or: “What
precautions must be taken in order 10
avold causing environmental pollution
when  potentially hazardous sub-
stances have to be handled?” These
are questions that employees have to
face each day in the course of their
work, To ensure that they are always

answered correctly, the planned Envi-
ronment Manual will regulate, for in-
stance, the Enmpany's Ir.'rlning cours-
o5 on r.'m':ircmmentul protection. The
Environment Manual will function as
a reference work, facilitating com-
pliance with all legal requirements,
voluntary industrial agreements and
the Company's own rules and regula-
tions,

Suitable for all sizes of sites

The Environment Manual will be
structured on the +DIN IS0 9001%
qunlily standard, in which the nrgnniu
zation of a quality management sys-
term 18 detailed. The Manual is there-
fore fully compatible with existing
structures,

The concept for the Manual was de-
veloped by a work group with mem-
bers from Henkel Environmenial
Protection and COGNIS Gesellschaft
flir Bio- und Umwclﬂcchnnluﬂi:
(Company for Biologieal and En-
vironmental Technology) and has
already received Henkel-internal
approval. The project team inter=
viewed employees who were active in
key environmental protection posis
throughout the Company and in this
way built up a picture of environmen-
tal activities.

The concept 15 equally suitable for
small and large sites, It makes use of

* Torms marked —+ are explained In the glassary an pages 47 to 50,

existing nstitutions such as the legal-
ly required officers responsible for
immission protection, water protec-
tian and waste, so that no new struc=
tures have 1o be created.

External companies can also benefit
from the experience of the worlk
graup; any company wnnting to issue
its awn Environment Manual should
get in touch with the Henkel sub-
sidinry COGMIS in Diisseldorf,
Work is now prncuc:ding at spccd at
the Henkel site in Diisseldorf to trans-
late the prineiples into practice. The
Environment Manual for the parent
plant should be ready by the end of
1994.

Eco logistics

On the right track

Ecological? It's only logical! This is
the motte for the new distribution
concept for detergents and cleaning
agents. Henkel has switched from
rond to rail for lts long-disance
freight transport in Germany. This
has been made possible by a nation=
wide network of nine regional depots,
all of which are linked 1o the national
railroad system, and by the new tran-
sit scenario, one of whose nspects is
the —+deregulation of price structures
within the European transport sector,



The environment stands to gain con-
siderably, +*Emissions of hazardous
substaneces have been reduced sub-
stantinlly desplte an inerease of 18
percent in total freight movements;
rearhon dioxide emissions have de-
creased by 47 percent, dust and oot
by 34 pereent, —sulfur dioxide by 36
percent, and —+volatile organie com-
pounds and 'nitmgcn oxides b_y s
much as 73 pereent each.
The above figures are based on data
used by the Instiut file Verkehrawis-
senschaften (Institute for Transit Sci-
encel at the University of Milnster.
The total reduction in emissions
amounts o about 7,600 metric tons
of hazardous substances each year,

Nine nationwide ragional depots
replace central depots

If we take a look into the past we can
see that, as recently as last year, trucks
used o pick up Henkel products from
central warehouses in the direct vicin-

Madaorn campitor tachinolegy cantrals the digpatch of the varlous
datergent pallats which, bar-codad, autematically rall anto the right
loading ramp.

ity of the production plants in Dilssel-
dorf and Genthin, They hauled some
370,000 metric tons over an average
distance of 300 kilometers, either di-
tectly 1o the customer or (o the near-
est ranshipment point or external de-
pot, from where customers with small
deliveries of less than 2.5 metric tons
were supplied.

There were a total of 22,000 truck
journeys annually, giving a total
trangport pl:rfnrrnnncr.- of 111 million
+metric ton kilometers,

The new eco logistics concept exploits
the excellent opportunities for trans-
porting freight by rail. Freight cars
pick up the products directly from
the production site and carry them
straight to one of the nine regional
depots in the immediate vieinity of ar-
eag of industrial concentration,

Each freight car can earry about 20
percent more than a conventional
truck. Moreover, because the individ-
ual transport units are no lnngcr de-
pendent on the size of an individual

customer's order, freight capacity can
be more effidently explnin.-d thun is the
case in trucks carrying mixed loads,

Both these factors together result in an
mcrense of about 60 percent in trans-
port capacity, This means that, for
the same total transport performance,
Henlel needs only 13,500 freight
cars, corresponding to some 350
freight trains, instead of 22,000 trucks,

Trucks only used over
short hauls

Customers are supplied from the re-
gional depots by trucks, whose aver-
age journey is now only 60 kilome-
ters. And here too, considerable gﬂinﬁ
in efficiency have been achieved, Un-
necesgary empty tips have been elim-
inated by working with experienced
carriers, and exploitation of transport
capacity has been much improved,

One area has remained the same,
About twelve percent of detergents
and cleaning agents still go directly

Ina non-stop procass, the detergenta and cleaning agents are
forklifted from the production line directly inta freight cars
{hara at the Blisseldorf parant plant).

o



Eco management

from the production plant to major
cugtomers without passing through
intermediate storage.

Following on the heels of the ecolog-
ical improvements achieved in pro-
duction processes, ingredients and
pnckngin& the new ]ngi stics eoncept i
yet another element in Henkel's strat-
epy of ensuring environmental and
consumer protection with regard to its
:hr(crgcnt:; and qlcnning agents,
Henkel intends to introduce another
modification 1o its logistics system for
the transport of consumer goods in
Ciermip ny, All prndur,'m thait cannot be

digpatched by rail will continue o be
teansported by truck, but in this ease
by a new generation of trucks: height-
adjustable double-deckers.

This coneept for the wansport of con-
sumer goods was formulated in close
qm‘.\pernlinn with a prnminunt AN
facturer of truck bodies, who devel-
oped the double-decker loading de-
sign,

Because the trailers can Ty pnllm.\;
with different huig,hh an two levels,
up to 30 pereent more freight can be
maved, The trucks then have 1o male
i;nrrt,'.spnnrling]y fewer jnurm'ys.

Samplos of water are taken annually at 140
sites on the Rhine and its major tributaries
and analyzed for chemical poliution.

Envirenmental manitoring

Rivers under review

In 1958 Henkel launched an unususl
project. It analyzed the water in the
Rhine at regular and closely spaced
intervals to determing the levels
of oxygen, carbon, chlorides and
sanionic surfactants that were pre-
sent - indicators of water pollution. A
short time later Henlkel also initiated
annual examinations of the water in
the rivers Main, Meckar and Ruhr.
The number of analyzed parameters
wiis later increased to include ‘p]\{nql,-
ph'.ﬂ.r:, boron and =nonionic surfac-
tants,
Since then, samples of water have
been taken annually at 140 sites on
the Rhine and its major tributaries
and analyzed for chemical pollution
that could be attributable to detergents
and cleaning agents, In the course of
this environmental monitoring, Fen-
kel Research in Diisseldorf has accu-
mulated an extensive collection of
data, which gives an exact picire of
the trend in water qu.:llity during the
lust 36 years (see charts on page 45],
In 1992 Henkel extended this project
1o enstern Germany (the former Ger-
man Demacratic Republicl, for which
no easily accessible data were avail=
able concerning the chemical pollu-
tion of water courses,

Intenslve scrutiny in
aagtarn Germany

From March 1992 to February 1993
the Elbe and the Saale, tngclhcr with
their tributaries such as the Mulde,
the Havel and the Schwarze and
Weisse Elster, were closely monitored
in m-r.l]'n:rminn with scientists from the
University of Leipzig with which
Henlkel had started a joint project. In
conerete terms, the University is given
financial support and special measur-
ing technology.



Tha chart shows that at
soma placed oxygen
saturation excesds
100 poroant, an
indication of exceasive
amaunts of nutriants
and oiitraphication.

Measured values from selected sampling stations in eastern Germany (average values of the study
period from March 1992 to February 1993)
Comparative values from the sampling station at Dilsseldorf-Himmelgeist on the Rhine, 1992

Elbe
Schiinebeck

Mulde

Dnsau

047

0,046 29.9

Schwarze Elster
Ciorudorf

0.044

0024 9.1

Rhine/Disseldarf-
Himmelgeist 1952 9.7

Fresh data on the chemical
pollution of water courses

The ecologists took samples once
monthly at 21 sites and determined
general pollution parameters such as
rchemical oxygen demand (COD),
concentration of the total and dis-
solved organic carbon (TOC, +DOC)
and dissolved oxygen. They also de-
termined the concentrations of sub-
stanees used in detergents, e surfac-
tarts, phosphates and boron,
The results surprised the experts; the
levels of pollution in the rivers of
castern Lermany were many times
lenwer than expected,
When the individual measurement
data were assessed, only the Weisse
Elster yielded relatively poor results.
[n the summer months its oXygen

90.8

0.13 0,126

concentration falls to 3.4 milligrams
per liter. Levels of less than 4 mil-
ligrams per liter are regarded as eriti-
cal for fish. The ceologists are of the
opinion that the sitation will im-
prove ummi:h:\'.;ll'p]j.r with the eonatric-
tion of sewage treatment plants,

Phosphate-free detergents make
their mark

Environmentally compatible detergents
are already making a contribution to-
ward ensuring that the rivers can
braathe :tgnln. For :,'.s.'nmph‘ the Saale:
until mid-1990 its phosphate load still
showed an upward trend, but with
the introduction of phosphate-free
tich::rg:rnm the load mu:l:;lcn]y de-
creased by almost a third and is now
only a quarter of its previous value,

0.056

0.009

14.4 3.4

B Elbe
B Sanle

Havel
W Mulde

Weille Elater
B Schwarze Elster
® Memsuring sie

Diige a month at 21 points,
acolagiate from the Univeraity of
Lelpzig analyzed the water from
the eastern Gorman rivers for
chamical poliution.



Ece managemen!
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Eea balanced
Significant
signposts

Eco balances have been a stimulating
h:apic since the start of the nineties,
and have even entered the realm of
politics. In 1992 the German Bund-
estng established @ commission to en-
|.'|niw into “The pmh*r.ticm of Man
and The Environment = assessment
eriteria and perspectives for environ-
mentally compatible material cycles in
industrial xt,h:iul}"' which, among athi-
er things, looked at the subject of eco
balances. The European Union has is-
sued a puideline for the award of an
environment symbol for consumer ar-
ticles, whose criteria will be based on
eco balanees.

A work of art: tho basic unit of the detergent protease
BLAP, which was devaloped by Henkel ressarchers in
Diisseldorf and Santa Rosa, California, USA.

BLAP Struchure

Eee balances deseribe all environmen-
tally relevant parameters that play a
role in the manufacture, use and dis-
posal of a product. The starting point
for an eco balanee is the extraction of
raw materials, In the case of petro-
leum-based raw materials this means
the recovery of petroleum from be-
neath the earth, and in the case of re-
newable raw materials mainly used
by Henleel, such as palm oil or tallow,
it means, for trxnmplu. p];ml:llinns n
Malaysia or cattle rearing i Ger-
many, Henkel can already present a
mange of eco balances that have been
drawn up in recent years (see Envi-
ronment Report 1993, page 100

Useful instrument for probing
weak points

It 18 true that eco balanees do not pro-
vide any yes/no answers or clea
pninwrﬂ for further action, but their
integral approach to products and
production processes makes them a
useful ingtrument for analyzing weal¢
pe':int.-,, 50 that |h|:.y CHR SCTVE A5 4 ba-
sis for formulating environmental
measures. Moreover, all Henkel ex-
perts in the feld of eco balances agree
that they are a good basis for pro-
curement and purt,'hn'.'ing. The Com-
piany has now created a databank in
which the manufacturing processes
for a large number of raw materials
are stored in the form of modules:
process ch.':.':riptinn. evialuation of the
process, number and type of feed
materials, production materials (g,
stenm or electricity), —+emissions into
air and water, wasie and the neces=
sary transport systems. Henkel does
not keep the collected data to iuself.
Customers profit from this policy by
incorporating the data in their own
eco balances. Henkel specialists can
now access data for 250 processes
and 400 substanecs, and can use a
computer program to extract the raw

data for an eco balance for any spe-
cifie product. Detergents, for instance,
CiN contain up to 15 componenis, in-
cluding —=enzymes, which can elimi-
nate protein-based staing quickly and
completely from laundry, and —sur-
factants, which enable water to pene-
trate into fibers and thus tl'lﬂkhtgl;‘ the
soil,

The life eyeles of the surfactant —+fat

ty alcohol sulfate (FAS) and a new pe-
netically engineered Enzyme Li'.trmc,‘.'m-)
have been traced by scientific “de-
teetives.” The Henkel subsidiary
COGNIS recently drew up a compar-
ative eco balanee for two enzymes, In
the past, Henkel had been using pro-
teases that were praduced in the clas
gical manner: the —microorganisms
that were needed to produce the pro-
teases were taken from naturally oc-
curning populations and oplimized by
a process of selection,

Genetic infoermation transferred
to provan strain

In the course of time, researchers re-
11l;|ml these fil'ﬁ1--grlwr;|[inn ENZYMes
with a protease that had also been
rolated from natrally occurring mi
croorganisms  but exhibited much
greater detergency. The genetic infor-
mition his since been transferred to o
production strain that has proved its
value over many years,
In the eourse of the comparative study
of the two enzymes, COGNIS scien-
stz discovered a remarkable fact: the
genetically engineered second-gener-
ation proteases veduced emissions
during prnrlut‘.linn by maore than 60
percent. Moreover, the amount of
sprimary energy saved during pro-
duction is equivalent 1o the energy
needed for 11.5 million &0 "C wash
cycles in modern houschold washers,
However, the proteases and their pro-
duction straing are eapable of even
more: COGNIS researchers want 1o



reduce environmental pollution by
half in the near future by carrying out
continuous imprn:wn;.*mw:lﬂ,

Henkel cooperates with external in-
stitutes in drawing up eco balances for
various surfactants. In one case a
study of the environmental conse-
quences of the manufacture of I'mly
aleohol sulfates from natural oils and
fats found that, in terms of material
and energy consumption, fatty alco-
hol sulfates are more efficient than
compirable detergent raw materialy
derived from petroleum. Thus, 650
grams of renewable raw materials
were needed to produce 1,000 grams
of surfactant. This means that most of
the mass of the fatty alcohol sulfate
molecule is supplied by the ol palm
and is therefore ull,imnn:ly derived
from the rearbon dioxide in the at-
masphere,

Favarable effect an the
carbon dioxide balance

The next good resull: it was found
that the munufacture of fatty aleohol
sulfate, an L'.'.'pui:i.'llly irnpqarlnm and
versatile —sanionic surfactant, can re-
sult in 8 30-pereent reduction in pe
troleum consumption. The use of FAS
therefore has a pﬂsiﬁ.w effect on the
carbon dioxide balince. Allh;‘.-u;_;h the
carbon derived from the renewable
raw materials is released as carbon
dioxide during biadegradation in
sewage reatment pl;mls, this does not
répresent an incredase in the concen-
tration of carbon dioxide in the at-
mosphere because it was removed
from the atmosphere by the oil palm
TNy years before, Le. it is recyeled.
With the support of Henlel, the palm
oil research institute (PORIMI in
Malaysia is currently carrying out re-
search with the aim of providing an
experimentally based scientific expla-
nation of this great advantage of re-
newable raw materials,

Energy needed to produce detergent
proteases (constant detergent power)

W Monrenewable encrgy
B Renewable energy

Froteases

2nd generation -

Q 20 40 60 80 100
Relative snemgy requiremant, in percent

The energy saving achieved in tha manufacturs
of proteases for Henkel detergents is aquivalomt
ta 11.5 million 80-degree washes.

Eco balance data base
Presently 400 modules

Protease

Falm ail
Rock salt
Bauxite
Blaach activator

Sods

Conlenty: aperating resources (steam, natural gas, ete), raw
materials and product quantities, emissions in air and
water, solld waite, wansporting, process description

Hankal can access data for 250 pro-
coddas and 400 substances, and with
the helg of a computer pragram It
can collect the raw data for an eco
balance, for example for & detargant,



Products

il

Environmental protection begins with product

development

When a product is developed nowadays, Hernkel specialists have to take account of more than its practical technical

propertics and customer requirements. Their aim 15 to rediuce environmental pﬂﬂuh’ﬂn b_v creating Pmdun‘: that

generate litle or no waste during their production, have ne harmful effects on the environment when they are used,

and are completely biodegradable afier use, or can at least be disposed of harmlessly. The success of this approach

is reflected im, for example, smaller product packs and solvent-free paints,

Sot! decontamination
Pollution solutions

[t could happen at any time and any-
where, No matter how many safety
measures are tiken, gumlinc or fuel
oil can still eseape into soil or water,
And not just in spectacular tanker ac-
cidents, Sometimes it is only a matier
of the slqndy SeCPage of a fow d.rnps
into the seil through an unnoticed
leak in a tank. Yet even the smallest
amounts cannot be allowed simply 1o
disn'[:pcar; after all, a sin,_q,lc liter of il
cin contaminate one million liters of
ground water,

Mature is capable of dealing wiih
small amounts of oil itself; indeed, for
s0ME *MICroOrganisms it is a verita-
ble feast. They break down the ail
into harmless components and thus
return it to nature's natural cycle,
Howewver, this may take a lnng timi =
up 1o 70 years may pass before the oil
is completely degraded,

Regearchers of the Henlel subsidiary
COGNIS decided to exploit nature's
capacity for self-healing when they
developed a process for purifying
contaminated solls. They discovered
that the microorganisms reproduce
better and eat more and faster under
certain conditions if the mineral ofl iz
made easier for them to digest, The
micrnmgﬂnismn nqn'.rm]ly feed on
carbon, phosphorus, nitrogen and

trace clements from the soil, but if
they are provided with mere phos-
phorus and nitrogen than usual they
multiply considerably,

Mineral fertilizers are an inexpensive
source of these substances but have
the disadvantage that, although they
help to free the soil of oil, they also
contaminate it with salt and niirate,

Patant cocktall of biodegradabla
ingradients

COGNIS pmuidcs the micrnnrg;m-
isms with a nutrient solution that is
perfectly wilored to thelr needs and
contains no mineral salis, 95 percent
of the fully biadegradable ingredients
of this highly potent cocktail have
been licensed for use with food or an-
imal feed. Phosphorus and nitrogen,
bonded to an organic carrier, form an
emulsion between oil and water, thus
simplifying the task of the bacteria and
considerably reducing the time needed
to break down the contaminants,
The active substances of the COGNIS
product adhere firmly to the contam-
inated partcles, so that the —ground
water remning clean. The nutrient so-
lution is therefore the lau:y to an inexs=
pensive in-situ technology, with which
sotl can be decontaminated without
having to be excavated,

The diluted prnduc: is allowed to ir-
rigate the soil or is fed into a drainage

system that brings it into contact with
deeper soil layers, where it can stimu-
late the appetite of the bactena. Bio-
logical in-situ decontamination with
the COGNIS prndul:t is up o BO per-
cent cheaper than conventional meth-
ods,

However, the COGNIS nutrient solu-
tion can be used fo purify more than
oll=contaminated soils, Intermediate
and finished industrial products such
as fatty acids and fats also have no
chance,

COGNIS experts, who have deconta=
minated more than 40,000 metric
tons of polluted soil since the produet
was first marketed in 1993, also solve
other problems. The US Environmen-
tal Protection Agency, for instance,
studied all known contaminated sites
in the USA and came to the conelu-
sion that lead pollution is one of the
mast urgent environmental Frnblcms
today.

Large amounts of lead were present
in the soil of a US forces munition
factory in New Brightnn. Munitions
tesidues and gunpowder had been in-
cinerated over a period of many
years, and used cartridge cases had
also been buried there, The lead con=
tent of the military site wus 5.6 per-
cent when the US army commis-
sioned COGNIS to rehabilitate iv The
fact that only 0.02 percent lead ean be
deteeted in the soil today i solely at-



tributable to COGHNIS' TerraMet
'Llri:huulugy. This is a two-stage pro-
cess; large pieces of metal are screened
out of the soil, then the residual lead
contamination is removed with a spe-
clal extraction agent. The purified me-
tals can be used again.

Incineration not the best way to
rasuscitate the sail

Conventional methods of removing
ail and non-biedegradable pollutanis
from contaminated soil often atill in-
volve the use of incinerators. Al-
though incineraton breaks down the
il that is present, unfortunately it
also destroys all the soil bacteria, The
resulting soil is certainly absolutely
clean, but it 14 also absolutely dead,
And that ia not a matter of indiffer-
ence where the German Commission
of Experts for Environmental Prob-
lems 15 concerned. In an expert opin-
ion of 1989 it refers explicidy to
physicochemical methods, which de-
contaminate soil just as well as incin-
eration but without the unfortunate
side-effects,

This decontamination methad in-
volvies cxmv::ting the soil and wash-
ing 1t with spuciu] ssurfactants in an
external treatment plant. The clean
seil is then returned to the site where
it belongs. The advantage of this
method 15 that the nrganic cOmpo-
nents remain largely intact.

The demands made on surfactant
cleaning agents for contaminated sand
and soil are undcmmndﬂbly very high,
They must clean the contaminated
site without ereating any new pollu-
tion, This means thai the surfactants
should function at normal tempera-
tures and be readily capable of treat-
ing the oil-in-water emulsions formed
during the washing process. At the
same time they must be free of phos-
phntt::.' and uxu.'llumly hind:gmdahlc
under —ranaerobic conditions, because

surfactant residues adhere to soil par-
ticles and must not be rinsed into the
grnund WILET,

Henkel Metal Chemicals has recently
developed a particularly comprehen-
sive range of products for cleaning
contaminated soils. These products
are marketed by COGNIS and include
not only combined surfactant systems
for cleaning the soil but also process
chemicals such as defoamers, organic
demulsifiers, +adsorbents, splitting
agents and —+flocculation aids for sub-
sequent process stages. All the prod-
ucts are mutually compatible and fune-
tion without organic —solvents, There
are therefore no semissions of sol-
vent vapors and secondary pollutants.

Surfactants make sure the soll
particles are properly wetted

Surfactants reduce the surface tension
of water, Only then cain an object be
thoroughly wetted, irrespective of
whether it is n fiber or a pm'ﬂcl._— af
soil. When soil is washed, Henlel
surfactants dislodge not only mineral
oils such as gasoline, but also conta-
minants from higher mineral oil frac-
tions such as diesel or hlbrimling ail,
equally well from the particles and
maintain them in a stable emulsion.
The surfactants stabilize not only oil-
in=-water emulsions but also *SUAPEN-
siong. This delays the sedimentation
of very fine solid particles in the

Flant with which sail contalning lead was decontaminated in
New Brightan, USA, The concentration of hoavy metals was

reduced fram 8.6 to 0,02 parcent with tha TerraMat mathod.
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washing liquer and simplifies the sep-
aration of highly contaminated silt
tvery fine solid particles from the soil)
from coarse particulate fractions,

After the washing process the liquor
contains surfactants, emulsified o1l
and silt and coarse impurities such as
paper or wood, which are screened
out, The eil-in-water emulsion is split
by nn nrg.'mic Henkel pn:'.-ducl. (nl
and sludge phases remain, which ean

Dewatering used oil

Less is a lot more

Used oil is subject o the prm"ir.it:ns af
the German Federal Waste Act. Even
if it 18 used a8 & gource of energy of is
recovercd by rerefining, sinee Mo-
vember 1986 its di.'.'pn:.'ll has no
longer been free of charge. Unul that
date the Used Ol Act was in foree,
which guarameed that used oil would

Close coopueration with cuttomars guarantees that probleina
will be dealt with in the best possible way: organic demul-
siflers soparata the phases of an emulsion without creating

12

any additional sludge.

b s.;p;lrnti,'u;l from the washing water
by flotation or sedimentation. The de-
contaminated washing water s re-
turned 1o the cleaning cycle and used
to prepare new wm.'hin{; solutions.
However, it cannot be recycled indef-
initely; the number of wagh cycles de-
pends on the extent and type of pol-
lution, Onee the cleaning solution is
exhiusted it is discharged as waste-
willer.

be aceepted free of charge, but this
now applies only to engine oil from
pri\ralc users. since the Waste Act
came into force, all companies, ete.
that have o digpose of used oil have
o dig deeply - very deeply - into
their PDI:](.I’.‘".'{ if the used oil & declired
as hazardous waste. Mo wonder then
that “praducers” of used oil have been
making efforts to reduce its valume, A
first step is a suitable splitting, process,
with which used oil-in-water +emul-
sions, for example from the autemo-
tive or metal working industries, can
be aplit into their component phases.
Such emulsions are used as drilling
and cutting oils, ete. or are generated
during the cleaning and degreasing of
metal surfaces, Conventional plants
work on the principlc af acid/ *hy-
droxide splitting. This causes an oily
sludge that has to be subjected 10 cost-
ly disposal as hazardous waste, and
used oil that contains water and up to
60 percent foreign substances. The
proportion of foreign substances is
now limited to 8 maximum of ten per-
cent, because then and only then does
recovery present no problems. If the
used oil is to be exploited as a souree
of energy its water content must be

Praduct developers from Metal Chemi-
citls have also marketed effective agents
for the wreatment of this wastewater,
If w;tshing p'lnnts are nppmprintcly
dl:xigncd, the section of the plunt used
to prepare the washing water can also
be used to treat wastewater, instead of
nnly for flotation and sedimentation,
The same demulsifiers and floccula-
tion aids used o resuscitate the soil
can also be used here,

less than five percent. This is why the
splining process with acids and hya
droxides 15 now being challenged by
other methods; organic demulsifiers
from Henlel aplit the emulsions with-
out m:nting additional sludgc.

However, even these pruductx do not
decrease the high water content. This
in done by special dewatering agenis
from Henkel, These are h.-chnin:',:llly
ﬁimplu and incxpﬂmivc o use and re=
move up to 70 percent water and for-
cign substanees from the oll phase,
The used oil that remaing can be re-
c}lnlc.'d and also has a high calorific
vitlue, which makes it espeaally suit-
able for —+thermal utlization,

Labaratary studies of the bast
mathod of treating used oll

There is used oil and used oil. No one
knows this better than the specialists
of Henkel Metal Chemicals. This is
why the product developers take a
close loolk at used ofl samples in their
lnboratory. Customers benefit because
the results tell them exactly which
Henkel product, and how much of it,
is most suitable for weating “their”
used oil,



Plastic bhattles
Easy on the
lightweights

Anyone who has ever carried n case
of soda will appreciate the benefits of
light, unbreakable and non-splinter-
ing, plastic bottles, This is why botilers
of carbonated soft drinks have been
promoting such lightweights for many
years, However, plostic boules are
not only good for consumers, they
are also gnc:d far the environment,
Less gasoline and diesel are needed
to teansport them, so that there s a
reduction in vehicle +emissions,
Euv:ruge bottlers curn:nﬂy wae bwa
different types of plastic battle: recy-
clable one-way bottles which, after
use, are comminuted, reprogessed and
remarketed ng raw material for new
products; and returnable, refillable
bottles which, just like glass bottles,
are cleaned, refilled, relabeled, sold
and emptied some 25 o 30 times,
However, plu:,'til: battles are not suit-
able for the conventional cleaning and
labeling processes used on glass bot-
tles, Whereas glags can withstand
harsh u]l.':lning. agents and high 1em-
peratures during the cleaning process,
plastic bottles require mild and yet
pewerful cleaning agents that are ef-
fective at low temperatures, so that
the bottle is not damaged and yet the
level of sterility and eleanliness com-
mensurate with consumer protection
is Euamnh.-rd.

The Henkel=Feolab joint venture has
devised a special treatment concept
that provides the bottles with the
greatest degree of protection during
the entire treatment process, Motural-
ly this eancept also takes account of
eeological requirements such as, for
example, the biodegradability of the
r,'lcnninj_; agents used.

Similarly a new type of Henkel adhe-
sive for boitle labels provides im-

proved environmental protection.
These adhesives are largely manufac-
tured from rencwable raw materials
and contain no solvents,

This new development was needed
beeause conventional adhesives were
not suitable for labeling returnable
battles made from plastic. The adhe-
sives used for labels on glass boules
provided insufficient adhesion when
uged for labels on plastic botiles, On
the other hand, if conventional adhe-
sives are used for one-way plastic
hottles the labels adhere 1o the bottles
so strongly that they cannot be re-
moved quickly nnnug,l'l when the boi-
tles are washed. By contrast the new
Henkel adhestve is just right.

Surface treatment
The success story
continues

In the Environment Report 1992,
Henkel Metal Chemicals formulated
itg aims for the near future briefly and
succinetly: "Henkel is pressing for-
ward vigorously with the develop-
ment of environmentally compatible
processes for treating metal surfaces,
A succession of small steps in this di-
rection encourages us 1o hope that a
chromium-free pretreatment process
will be found for architectural alu-
minum in the foresecable future.”

After two years, just as briefly and
succinetly, the announcement of suc-
cess: aluminum elements for facades
and other external structural compo-
nents are wday cleaned and protected
against corrogion with the help of
chromium-free products, Products
that are completely free of environ-
menially polluting chromium have
also been developed for the surface
treatment of steel strip for car bodies,

Ecolagically compatible surface
traatmont processas for matals are
tosted in the laberatory,

refriperators and precoated steel sheets
for neon ceiling lamps. Chramium's
function of providing protection
against corrosion has been taken over
by zirconium and titanium together
with organic —polymers.

Another picce of good news ig that
substitutes have been found for the
environmental Fullutunt.: nitrite and
nickel in products used to —+phospha-
tize steel, galvanized steel and alu-
minum to protect them against corro-
sion. Mitrite's role as an accelerator
his now beéen taken over by other
+inorganic salts.

As 5o often, the improvement In en-
vironmental compatibility has been
matched by an additional advantage
for users, in this case in the form of
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the better l(sng-icrm stnbility of the
accelerator. In contrast to nitrite, the
aceelerator does not undergo self-de-
composition, so that the treatment
baths are immr.d'nrt::ly ruu:iy for use
even after they have been dormant for
long periods, for example over the
weekend,

Industrial adhesivex

Adhesives that
stick out

Just the mention of —+organic —=sol-
vents arouses a sense of unease, They
pnllmn grnund water, and many of
them damage the ozone layer or pro-
mote the greenhouse effect. This ig
why many paint and adhesives man-
ufacturers have dispensed with harm-
ful *aromatics and *chlorinated hy=
drocarbons in recent years and re-

The tension test shows that agueous bonding agents are
on a par with solvant-based adhasives in terms of adhesive
proparties and strangth.

!
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Mumerous users have already re-
placed nickel, which is classified as a
hazardous substance under German
water legislation, with manganese,
which is r:'gardcd ns pm;ing. no prnb-
lems in connection with wastowater.
Henleel Metal Chemicals’ next target
is the development of a nickel-free

placed them with the world's most
ecologically compatible solvent: wa-
1eT,

Henkel has been using water as a sol-
vent in most of s bonding agent
formulations for many years now
and marketing them as "solvent-free
adhesives”" Gee Environment Rﬂpnrt
1002, pages 37 to 39). Nevertheless,
it seemed that solvents were essential
for some adhesives because they guar-
antee the ultimate in adhesion and
strength. In such cases the aqueous
variety simply could not match their

process for the surface treatment
of, inter alia, car bodies, which con=
sist of several different metal sur-
faces, Here, too, Henkel must comply
with the sirict requircmeni.-.' of the
automotive industry  with  regard
1o paint adhesion and cotrodion pro-
tection,

solvent-based cousing, However, Hen-
leel product developers have now de-
veloped equivalent bonding agents
based on agueous dispersions even
for such applications.
Rubber-to-metal bonding agents, for
cxampie: Permanent bonds between
rubber and metal are essential in all
applications involving the suppression
of vibrations, the transmission of
forces through flexible shafts, and the
elastic rnnun:ing of machine parts,
This unusual combination of materi=
als protects boilers against corrosion
and scals rowting shafis, A rubber-
to-meial bond has to be able to with-
stand a wide range of siresses in-
cluding high temperatures, corrosive
agents, mechanical forees and vibra-
tions, And s do the bonding agents
that hold these two materials Ingcthr:r
permanently.

The metal parts can only be bonded
under high pressure and temperature
ch.lring the mnlding process, the vul-
canization of the rubber. The bonding
agent forms the internal bond by ad-
hering firmly to the metal surface and
simultaneously penetrating into the
rubber surface, with which it reacts
chemieally. The solvent-based adhe-
sives used in the past did not anack
the metal, dried quickly and then
formed flexible, sealed film = proper-
ties that agueous systems could not
mateh,



An impressive tension test now
shows that Henkel has succeeded
in developing an aqueous bonding
agent that is on a par with solvent-
based adhesives in terms of adhe-
sive properties and strength, The rub-
ber itself tears, but the contact areas
between metal and rubber remain
intagt,

For example, adhesives for foil con-
versiom; When plastics and/or metal
foils are bonded together over their
full surfaces the specialists refer to this
a8 “laminaton.” High-gloss plastic
film for boolks and enalogues is lami-
nated, as are films for the food indus-
try. High demands are made on these
films: they must not tear and they
must be impermenble o fats, flavors,
moisture and odors. Moreover they
must provide protection against exter-
nal soil and moisture,

Multilayer combinations of different
bonded materials meet these high de-
mands d:xl:remcly well, but in the past
there was also a high price in terms of
environmental pollution, Laminating
adhesives that contain o substantal
proportion of solvents can cateh fire
OF even cause :xpln:innx. Mareaver
the salvens, which make up about 60
percent of the adhesive, evaporate
during processing, They must be
trapped in an exhaust gas scrubber
and then incinerated or recyeled to
prevent them from polluting the at-
mosphere,

Processing options left a [ot to
be desired

Since 1989 the level of pollution from
this source has been reduced by the
use of “super high solid” laminating
adhesives, which contain only 40 per-
cent solvents, Nevertheless, the basic
prublrl‘m of prganic solvents res
mained,

A glance into the past shows that the
first solvent-free laminating adhesives

wiere I:rnught anto the market more
than 19 years ago. They proved to be
n mixed blessing, leaving a lot io be
desired in terms of quality and pro-
cessing options. They were highly re-
active and underwent rapid cross-
linleage, so that they could not be used
on existing laminating machines. New
machines and hence considerable in=
Vestment were necessary.

Aim: aqueous systems for all
laminating purposes

In the meantime, the quality of
Henleel's solveni-free laminating ad-
hesives is just as good as that of their
solvent-based predecessors and they
are processed throughout Europe on
special laminating machines. Since
1992 it has also been possible to use
conventional ]nminnt'ing muchines to
process new aqueous laminating, ad-
hesives, one and two-component
rpelyurethane  dispersions, which
contain no organic solvents, These
adhesives have been well received by
the market,
Customers who carry out high-gloss
lamination already rely completely on
the properties af aquecus systems,
However, the adhesives specialists
have no intention of resting on their
laurels, Their next aim is to develop
agqueous adhesive systems for all lam-
ination applications,
For example, construction adhesives:
The craftsmen who lay carpets and
parquet can breathe a sigh of relief,
Mowadays there is a solvent-free dis-
persion adhesive for almost every ap-
plication. The only exceptions: prod-
ucts with a high solvent content must
sometimes be used for stairs, where
fast initial adhesion is needed: for
molgture-sengitive parquet and wood
types, which could be damaged by
agueous products; and for heavy-duty
industrial Elnun'ng, which needs to be
particularly strong,

Impregration campaunds

far buildings
Water wards off
water

Parndoxical ag it seems, facades and
foundation walls can be protected
against water by, of all things, water-
hased 'irnpreg,narjnn compounds,
Untll recently the construction indus-
try relied on -+solvent-based prod-
ucts, The reason; solvents are associ-
ated with good flow properties and
facilitate the penetration of the pro-
tective organie silicon compounds decp
into the porous facade surface - a pre-
condition for water-repellent action,

After intensive ﬂtvclupmcnt worlk,
Henkel can now supply aqueous im-
pregnation compounds that are just as
effective as their predecessors. More-
over the —emulsions save packaging
material because they are sold as con-
centrates, which are then diluted, as
required by the application, Transport

costs are also lower.

Photo abova: limestons rock
showing the wear of ages.
Bolow: impragnated rock.
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Praduct pachaging
Keeping the lid
on waste

Since the German Pm:l\'.nging Ordi-
nance came into foree in 1991, the
amount of waste produced has been
cut by one million metric tons, How-
ever, this sm'.mingly lnrgu amount is
still equivalent to only a small pro-
portion of total waste production in
1993, In only twelve months, 11.8
million metric tons of packaging
wiste were generated in western Ger-
many alone, and ten percent of this
waste congisted of plagties, If Germans
are not 1o be smothered in their own
waste, the aims of "prevention, reduc-
tion, recycling” must be energetically
pursued at all tmes, especially in the
packaging sector,

The Henlel C?.rnup also makes & con-
tribution toward ensuring that the an-
nual waste mountain steadily shrinks.
Lesa packaging is used in production
plnnu; a8 i consequence of the trend

toward bulk containers and a switch
to hired drums and containers,

In this context, Henkel's environmens
tally compatible packaging systems
malke a considerable contribution in
Cermany and Europe.

Lightweight packs: Not only deter-
gents and cleaning agents but alse
fabric-care, hovsehold-care and build-
ing trade products are supplied in the
ecn ligh[weig,ht battles which contain
only 24 grams of polyethylene (see
Environment Report 1993, page 91,
Savings of up 10 80 percent plastic
can be achieved hy us,'ing these light-
weight packs.

Henleel now supplies i sealants not
only in plastic cartridges but also in
tubular pouches. Savings in packaging
walste: up ta 97 percent.

Refillable paper pouches use 80
percent less packaging material

Refillable pouches: Since the middle
of last year, powdered detergents
and cleaning agents have no longer

Henkel Bauteahnik |s now marketing its emulsion primer
in bulk tanks. This eliminates many small contalners,

cantaminated with residuas,

been supplied only in portable cartons
but have also been available in refill-
able piaper [lou:hcs. These pnuqhes
represent a saving of 80 percent in
the packaging materials used. In Ger-
many, products supplicd in these
pnuchcs have nlrcndy gnincd B mar-
ket share of much more than half of
total sales,

Liquid products are also supplicd in
recyclable and refillable cartons, which
are thus replacing plastic packaging,

Hankel companies: experts in
avoiding waste

Cancentrates: Highly concentrated
products also minimize the eost of
packaging materials. Alongside con-
centrates for dl:ll:rgr.nt:i and r,'.lc:ming
agents, which are steadily extending
their share of the market, Henkel
now also supplies concentrated all-
purpose ;]cterge:nts in lighl:wqeight
plastic bottles. Liquid concentrates
have also been developed for im-
pregnation applications and house-

A tilling polint for emulsion primer,
Workers transfer the product to handy
canisters on site.




hold-care products. Savings in the
amount of plastic used: up to 75 per-
cent,

Other Henlkel companics are now ¢x-
perts in preventing waste. For instance
Henkel-Ecolab, a joint venture, sells
highly concentrated cleaning agents
and disinfectants to commercial and
institutional clients, prefernbly in bulle
containers, Customers ean add the
concentrates via automatic central
storage and metering systems, A new
system has been developed for differ-
ent fields of application and is eur-
rently going through the launch phase
in France {postal service and railways)
and the Metherlands (various hotel
chains). This system is made up of
different active components that can
be mixed together via the automatic
metering units o greate the required
formulation, depending on the in-
tended application. In this way com-
mercial and institutional eustomers
can themselves “formulate” a large
number of application solutions with
only a few raw materials, This results
in conslderable savings in packaging
and transport costs,

Rewsable tanks; After a one-yenr test
with a major customer, Henkel Bau-
technik is now marketing its emulsion
primer in bulk tanks, On site, the
product is always poured into the
same work vessel, When the tank is
empty il 18 taken away for proper
cleaning and then refilled. After the
primers it should soon be possible ©
supply adhesives in tanks,

Reclaim: Henkel gives hi“h priority
to the use of plastic reclaim, Typical
examples are to be found among
building chemicals and products for
eraftsmen and Do-It-Yourself enthu-
siasts, Some of these products are sold
in buckets, cans and cartridges made
completely from plastic reclaim. Sev-
eral prizes have even been won for
excellent design and environmentally
compatible packaging,

The use of refill packs and plastic re-
elaim is also being studied in the con-
text of body-care products such as
foam baths,

Outside packaging: For many years,
Henkel has also been steadily reduc-
ing the packaging around the packag-
ing. Toothpastes have long been sup-
plied without folding boxes, and toi-
let-care products and adhesives are no
longer supplied in blister packs, The
plastic hoods of toilet deodorizer
sprays weighed only 6.4 grams, bul
for Flenkel this was exactly 6.4 grams
too much. The new cardboard “cco
eards” ure not only much lighter, they
are also largely made from recycled
paper,

Drilling fluid additives
Award rewards
efforts

Searcely three years old and already
an international uclubrily; the new
readily and completely biodegrad-
able drilling fluid component from
Henleel's development laboratories for
gas and oil drilling operations. Baged
on renewible raw materials (see Fn-
vironment Report 1993, page 8), this
product is already being employed by
eight international mineral ol compa-
nies, and the trend is upward,
Whether in the North Sea or the Gulf
of Mexico, Malaysia or Australia, this
product has fulfilled all expectations
in mare than 50 drilling operations,
The additive 18 now manufactured by
Henkel in Germany, Italy, France and
Spain and has already replaced thou-
sands of metrie tons of mineral oil,
This success is gaining recognition, In
the 1993/94 environmental protec-
tion competition of the *Bundesver-
band der Deutschen Industrie” (con-
federation of German industry), a jury

Produet davalopmant and quality
inspaction of the drilling fluid additive
Patrafrea are controlled from the
Diigsaldorf laboratorios.

of well-known figures from the fields
of business, science, politics and envi-
ronmental organizations awiarded the
drilling fluid additive sccond prize in
the eategory for environmentally com-
patible products.

Progress in technology
and ecology

The engineering properties of Hen-
kel's environmentally compatible
drilling, fluid were also recognized,
After examination by a commitiee of
experts from international oil compa-
nies it gained the “Special Meritorious
Award for Engineering Innovation”
from the renowned trade journal Pe-
troleum Engineer,

The drilling fluid additve is impres-
sive proof that product efficiency and
environmental prutnninn are not in=
compatible,
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Henhkel Austria
Recycling,
Vienna style

The subject of waste prevention
knows no boundarics, The Austrians
are also Innking at the prt'.-blem of how
to manage the mountaing of waste in
their country. The Henkel Austria
Group s now providing energetic
support 1o the eapital city of Vienna,
where a plant that can reprocess
1,000 metric tons of plastic waste an-
nually recently came on stream,

Plastics not just processed
but algo reusaed

Henkel Ausiria's reeycling facility can
process not only the 11I;|!.'(iu wisie
from its own production plant but

Pallote of uiod plastic for making
battles, otc.

18

also some 80 percent of the palyeth-
ylene baottles that accrue in Vienna,
The ambitions of the Henleel subsid-
iary in Vienna, however, go bevond
simply processing its own and others'
plastics; it also wants to put the re-
claim to good use, It has therefore been
agreed that an Austrian customer will
be supplied with some of the products
in the form af new bottles and eanis-
ters made from reeyeled plastic. The
first bottle manufactured tnh'lll.y from
reclaim is already on the market.
Material recyeling is only one part of
the Austrian subsidiary's waste pre-
vention policy, Another facet invelves
product packaging,

During the past four years, Henkel
Austria's new packaging concepts and
new compact products have resulted
in i.‘l\"iﬂﬁ.ﬁ of more than 1,500 metric
tons of packaging materials, including

600 metrie tons last year alone, More-
over, the amount of waste generated
hy Henlkel Austrin itself has been re-
duced from 720 to 219 metric tons
per year, Some 500 metric tons of resi-
dues are carefully sorted in 8 new col-
lection center in Vienna, They are then
rct:ycled as reusable materials rather
than simply disposed of as waste.

Waste prevention prize for
an environmentally compatible
concapt

This waste prevention and recycling
congept  wis awarded the 1993
Waste Prevention Prize of the Austri-
an elearing and saving banks, Henkel
Ausiria s especially pleased 10 have
been chosen for this award by the
jury of prominent scientists from uni-
versities and technical institutes,

Honkal Auatria’s naw facility in Vienna can process thousands of tons of plastic
aach year, thus keaping the plastic in circulation. Also processed: about

40 paercent of all polyethylena bottles that are colleoted as waste in Vienna.



New generation .p[ d.:.'.;:-r[gfrug
Mini pearls,
maxi power

The grains are round, smooth and
small, like colored pinheads. And
yet, for some 60 Henleel researchers,
product and process developers and
engineers these "Megaperls” are sim-
ply the greatest. The new generation
of powerful detergents is kinder 1o the
environment in two ways, Firsily, be-
cilise du.'cu,qcs of the new dr:l.crgcnts
are smaller, there i less water pollu-
tion. And secondly, because the new
detergents occupy less space than the
same weight of conventional deter-
gents, there is less packaging to get
rid of,

Three years of international
davalopmant work

20 percent less weight and 40 percent
less volume than a compact detergent
= these figures are the result of three
years of development work by
Henkel employees in Germany and
abroad. The new products are far
xupcriur to conventional dctﬂgr;nls;
Megaperls wash almost twice as
much laundry ag the same weight of
a normal detergent (see chart on page
46). The reasons behind this produe-
uvity: improved formulations, The

grains of 4 normal washing powder
have o large, uneven surface with nu-
merous air pockets and henice more
volume. They nequire their shape by
being subjected to “spray drying”
This production process involves fore-
ing aqueous “detergent paste” through
narrow nozeles at the top of a high
Spray tower, so that small drnp]ctf.
form, As they descend through the
tower the droplets are dried with het
air and swell,

Compact pearls ensure optimal
efficiency

The numerous pockets of air in the
grains of normal powdered detergents
restriet the weight of these detergents
to a maximum of 600 grams per liter.
This is only o quarter of the weight of
the Megaperls, which are manufac-
tured by means of an extrusion
process,

At in a meat grinder, a strongly con-
densed detergent paste is forced
threugh perforated disks. Strands of
“spaghetti” emerge and are immedi-
ately cut into small pieces and then
shaped into dense, almost air-frec
spheres.

The mini pearls with the maxi ef-
fect are now successiully removing
soil from laundry in Austrin, Switzer-
land, Spain, Ialy, and the Benelux
countries,

The small teat unit illusteatos the goings-on Inslde
the large closed plant. The compacted detergant
Is squeezaed out of the extruder,

:
892 0l

Raund, smeoth, the size of pinheads:
the Megaperls, 4 naw genoration of
powar detargents,
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Production

Residual materials utilized by Henkel KGaA, Diisseldorf,

in 1993

Dﬂeiem realdues 41031
'Smli metal 32880
ﬁii:r nnd films 210t

Avoid environmental pollution from the very
start instead of repairing the damage later

Integrating enviranmental protection into production means achieving reductions In the consumption of energy

and raw materials, generating less waste, and reducing air, soil and water pollution from the very start and at afl

subseguent stages. Pollution that isn't allowed to occur needn't be eliminated later with considerable engineering

and financial input, Moreover, the safety of employees and newghbors is priority number one - at all the Henkel

locations worldwide.

Wasie
A clean slate

Henkel regards plant waste man-
agement as & major element of pro-
duction-related environmental protec-
tion, and this is not ﬂimp]y a reaction
to the steeply rising waste disposal
cogts.

Proper waste management must begin
before n residue is created. The first

Barrels and containers

Sidnl fuels 1B A0S 1

Sulfuric acid

Lime residues from water snﬁmini

Fxcavated soil

Total

21

6li191t

34451

commandment is: prevention is al-
ways better than reduction, recyeling
and disposal. Throughout the Compa-
ny there are excellent examples of
how new raw materials and sources
of energy, or modified processes, have
resulted in the complete prevention of
residues or considerable reductions,

For example, production materials:
Since Henkel's own pawer plnnl in
Dilsseldorf-Holthausen started to use
a considerable propor-
tion of natural gas in-
stead of hard coal, stead-
ily decreasing amounts
of ush and slag have been
produced. A combined
gas and steam turbine
process = involving prov-

[ ]IEJI'.‘JHI’.{'FDWE[ -
generation - enables fuel
to be used much more
¢fﬁci::nﬂy and residues to
be reduced even further,
Extremely pure oleo-
chemical raw materials
have made -rbleaching
clays redundant as pro-

11821

duction materials in the

*fatty alechol facilities
at the Dilsseldorf parent
plant. As cleaning auxil-

300 1

TBT 1
iaries, these clays had en-
sured excellent product

quality but were costly to
dispm¢ of s waste,

Far :.'.'mrrzplr.', rnndg'ﬁ:'d processes;
The waste materials penerated by
Henkel's —sglyeerin production facili-
ty at Dusseldorf include sali residues
and spolyglycering as waste materi-
als, both of which are cases for the
underground disposal facility, How-
ever, waste hog been reduced by more
thiin one-third I)y using hight:r q'.uﬂi-
ty raw materials and improved pro-
CEssEs.

Relatively few residual materials
are simply waste

Relatively few residual materials are
disposed of as waste, Many of them
are still useful in some way, and the
experts refer to them as secondary raw
materials, beeause they can be mate-
rially recycled or used as a source of
*thermal energy.

Residual materials are also put to the
best use in the Dilsseldorf parent plant
- only 26 percent leaves the plant as
wagte and has to be disposed of.
By far the greater proportion is re-
cycled: 51 percent is materially re-
cycled and 23 percent is used as a
source of thermal energy, And even
the waste materials are not d;nmpleh:ly
without value. More than a third
of the waste is used in municipal in-
cineratlon plants for the generation
of district hnniing. {see tli.'lgrum on
page 401



Reésidual materials that are also see-
1.'l|‘|d'.try raw materials include alu-
minates from the manuficture of
rzeolite (see page 23, and —*sodium
sulfate, which is formed g‘luring =l
gns desulfurization in the Henkel
power plant, Both are valuable raw
materials that can be recyeled.

Exparts monitor proper disposal

A total of 61,191 metrie tons of
reusable residunl materials was pro-
duced by Henkel in Dilsseldorf in
1993, Plastics, wood, scrap metal, pa

per, building rubble, excavated soil
and ash are all collected - separately
of course = in the plant,

The different types of residual ma-
terinls are taken to a new residues
center, sinffed by experts who know
exactly what can be reused or dis-
posed of, and how. 37 percent of the
waste that cannot be materially re-
cycled s fed into Dilsseldor(’s munic-
ip:zl wasle incineration l,\}mu, The re-
mainder is largely dumped in the
plant's own landfill or in special land

fills for excavated soil and hazardous
wiste,

Precise records of all the waste
that is disposed of or placed in
temporary storage

All digposable wastes are monitored
from the very beginning with the help
of a data processing system and only
leave the plant if they are properly la-
beled and registered. In this way
Henkel maintaing an exact record of
wastes that are gill in temporary stor-
age and wastes that have been dis-
Pn:-:ud of. In the past this system tonlk
no account of excavated soil from
building work, or ash fram the power
plant boiler-house, These wastes did
not appear in Henkel's "bocks" be-
cause they were directly dispased of
by external eontractors,

How the Henkel parent plant, Diisseldorf, disposed of its waste in 1993
Altogether 21,583 metric tons of waste were disposed of

Landfills ter
axcavated soll
46,7%

Landfills

Incineration

Works Landfills for
landfill hazardous wasta
7.3% 4.3%

Other

methods

of treating

hazardous

waste ; ;
Incineratian of Fhysicachemical Miscellanaous
hazardous waste  treatmenl 0.3%
2.7% 2%

Since 1992, however, these wastes
have also been included in Henkel's
waste balance. The chart on page 40
therefore shows higher amounts of
waste for 1992 and 1993 than the
two previous years although the actu-
al waste situation at Henkel had not
deteriorated,

Because all wastes are registered in a
computer system, it is possible to as-
5ign the disposal costs to the individ-
ual waste producers. Departments that
successfully avold producing waste
therefore benefit directly,

Munlelpal waste
Incinaration,
Disseldorf
7%

Mot all wastos occupy valuabla landfill spaca, A congiderablo

proportion can ba burned in Dilsseldor's municipal waste

Inaineration plant.

Thix is also intended to reinforce the
environmental consciousness of each
individual, becase in the field of waste
prevention even the best principles are
ineffective without the commitment of
the employees involved. Where the
environment is concerned, grass-roots
action s effective, Each individual wha
uun!:r.'icnlinusly collects and sorts fe-
sidual materials, who refuses to use
plastic beakers, who submits used prin-
ter cartridges and printer ribbon ecas-
settes for reconditioning, has already
taken a step in the right direction,
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Praductien

Acetie acid Fecavery
A recurring cycle

1t looks impressive enough from oul-
side, but its inner workings are really
something out of the ordinary. Hen-
kel Ireland’s new, twelve-meter high
sextraction column in Cork is the
heart of a plant that extracts 3,000
metric tons of pure acetic acid each
year from industrial wastewater,
Acetie acid 18 a key chemieal. Pungent
and gtrongly corrosive in its pure

Tha acetic acid obtainad from the
waslewnler that |s processed In Henkel
Ireland's now recovery plant is 99.9
parcent pure.

o
b

state, when diluted with water this
liquid is familiar to us all as the vine-
gar added to food or used for clean-
ing purposes, Henkel's Irish aubsid-
iary also uses an acetic acid com-
pound. With the help of - *acetic acid
anhydride, Henkel Ireland produces
envirenmentally compatible auxilia-
rics with which eopper and other met-
als can be extracted from their ores.
These extraction agents are also
used to clean soils that have been
polluted with heavy metals (sec pages
10 and 11),

A washing raw material that serves as
a —+bleach activator is also manufac-
tured in Cork from acetic acid an-
hyclricif:. Thanks to these activators,
normal detergents can function with
maximum effectiveness even at low
temperatures, thus helping to gave en-
ETY.

The manufacture of these products
alzo results in the production of some
30,000 cubic meters of wastewater
eiach year, and this wastewater con-
tains between eight and twelve per-
cent acetic acid.,

In the past the company's sewage
treatment plant coped easily with bio-
d:'.gr.'n;lillinn. but it needed energy for
the aeration and a large amount of
lime for the neutralization of the acid,
The sewage sludge that was formed
then had to be qlir.pmcd of pmpurly in
a landfill,

Irish rely on a proven extraction
system

The new recovery plant, in which
99.5 percent pure acelic acld is ex-
tracted from the wastewater, has re-
lieved the sewage treatment plant of

some G0 percent of iis total previous
Ioad. The Irish had good reasons for
deciding on the proven extraction pro-
cess, It needs lule energy and, in con-
trast t¢ some other ProCesscs, it sEpa-
rates acetic acid from water very effi-
ciently.
The liquid-liquid extraction process
used in Corl uses d;.'is;ily ulcgrudnh]{f
=ethyl acetate as the extriction agent.
Thiy does ot mix with the mixture of
aeetie acid and water. When the twe
liquids come into contact two lavers
are formed, with only a small inter-
phase between them.

Recycled solvent remains in the
process cyele

If the wo liquids are thoroughly
mixed, for example with an agitator,
ssolvent drnplut.-; with n lxlrgc surface
area are formed: as a result the acetie
acid separates out of the agqueous
phase faster and more efficiently,
Two sireams leave the extraction col-
umn: the raffinate (water with traces
of solvent and acetic acid) and the ex-
tract solvent with acetic acid and a lit-
tle water),
The btwo streams are treated sepi-
rately. The raffinate is passed into a
sgtripper, in which the residual ethyl
acetate is driven out of the wastewarer
and  condensed, The rr\:mnining
wastewater flows into Henlel's own
sewage treatment plant. The extraet is
fed into a -»distillation plant, where
the acetic acid is separated efficiently
from the ethyl acetate.
The solvent is then fed back into the
process cycle; it is again used in the
gxtraction column, The acetic acid is
sold as a valuable raw material,



Zeolite residues

Finally good enough

When Henkel inroduced
maore than a decade ago it wok an
important step toward using more en-

rzenlites

vironmentally campatible components
in detergents. Zeolites are —rinorganic
compounds that contain silicon, and
they oceur naturally as minerals in
many parts of the earth, In ;Lm;wgr;nh;
they perform the same function as

*phosphates. Phosphate compounds
were wged in powdered detergents

until the 1970z for the purpose of

rendering - ~hardness elements {ealci-
um and magnesium? ineffective.
However, while hardness elements
‘only” stress the fabric and leave
staing and/or o rancid odor on the
laundry, the phosphates used to com
bat them ean eause enormous harm o
rivers and lales owing 1o their fertl-
izing action { *eutrophication.
Zeolites, which are insoluble in water,
do not have this effect. These —ion
exchangers also combine with hard-
niess elements bul do not promaote eu-

The particle structure of the water-insoluble
zueolites can ba toen aspecially clearly undar

the scanning microscope,

trophication. They are manufactured
in a multistage process. First of all

ssodium hydroxide solution is react-
ad with aluminum I1y<lrnxie,1|;,', then

=water glass solution is added to the
reaction mixture so that a detergent
zeolite with a special particle strueture
is formed, This is separated off and
the excess sodium hydroxide solution
is returned to the aluminum hydrox.
ide dissolver,

Chamically identical and yet not
the same

During, this plani-internal cyele, small
amounts of water glass silicates find
their way into the dissalver and react
with aluminum hydroxide. As a re

sult, zeolites are formed which are
chemically identical to the detergent
zeolites. However, these ion exchang-
ers cannot ensure clean laundry. Their
different particle structure makes them
unsuitable for detergents, Their only
use 1%, when n:prm'.us.-wcl. in the man-
ufacture of aluminum hydroxide,
Henkel Ditsgeldorf used to produce

some 1,000 metric tonz of these zea-
lite residues each vear. They were
made into a slurry with sodium hy-
droxide solution so that they were
ensier to transport, and then taken in
trucks to an external r\*.q'yc;ling |||,;|m,
Becauge the load included sodium
hydroxide solution, under the terms
of the German transport regulations
the trucks were carrying hazardous
waste. Many thousands of tr'lp.\a Were
needed cach year, but no accidents
oceurred,

New process makes particle
structura sultable

Mor will any accldents occur in fu-
ture, because Henkel no Inng:,'r necds
to transport its zeolite residues, An
internally developed treatment pro
cess has made their journey lo ex-
ternial |'t'.¢yr'ling pl.'mu; UNNCCCIsary
The new process impnrts a suitable
particle structure to the formerly un-
suitable residues, so that they conform
to the demands made on detergent
zeolites,

Matural art: a zaalite malacule, Thode sodiuim
aluminum sllicates are used Instead of
phosphates In modern detergents.




Production

Chromium recyeling

A good yield

!ndividu.ully they are in.'.'igniﬁ:.'lnt. but
together they have i considerable im-
pact. Every vear some 20,000 metrie
tons of —+shavings are produced by
the leather m;lnnfm,mﬁng indus,‘lry in
Germany. When hides of different
thickness are evened out these shav-
ings are unavoidable, Sull, what the
lenther industry regards as waste con-
taminated with +heavy metals 15 a
valuable raw material for the Henlkel
subsidiary Griinau in  [llertissen,
Bavaria, Since the 1970s, Grilnau has
been uximuting impnrtnnl basic mate-
rials for the textile and cosmetic in-
dustries from these shavings, which
are no more than 20 millimeiers in
Iungth. The experts refer to these pro-
tein materials as rcollagen hydro-
Iyzates, and they are used today to
manufacture, for example, especially
skin-mmpnliblu ssurfactanis,

The southern Germans used to ex-
tract collagen by means of two differ-
ent processes. The shavings were ei-

ther boiled in sulfuric acid = acid
manufacture) or treated with a eala-
um hydroxide solution (= basic man-
ufacturel,

Despite their differences, these two
processes had one thing in common:
after the valuable —organic material
had been separated it left a residue
containing *heavy metals as a result
of accumulation of the chromium
compounds used for tanning leather.
In 1993, some 3,000 metric tons of
this residue had to be dispnrﬁcd of.
The low chromium content of about
7.5 pereent made recovery uneco-
nomic,

Proteins now split by enzymatic-
chamical action

At 15 percent thingx look different,
The experts in Iertissen thought that
doubling the ehromium concentration
would make recovery profitable, so
they developed o new —+hydrolysis
process. Since January 1994 they
have been able to split the —+proteins
by means of an —enzymatic-chemical

method. Moreover they ean do this at
half-power. The new process runs at
much lower temperatures and gener-
ates only half the amount of residual
material. And because this means a
doubling of the chromium concentra-
tion, reprocessing ls now worthwhile,
In this way valuable chromium com-
pounds can be recovered,

Less hazardous wasie

Simple and safe

The Henkel subsidinry Sichel in Han-
nover is a specialist in the processing
of liquid, powdered and paste-like
raw materials from which colored
seam sealants are manufactured on
the basis of esilicon, -a:rylnu: or

rpolyurethane. There used to be
some problems, however, associated
with the seam sealants’ journey from
the prcpﬂring tanks in the prnrluc.tinn
plu nt to the filling station, where the
paste-like products were transferred
o cartridges and pouches, Exposure
1o the air can cause a solid, elastic skin
to form, and this can result in the
presence of small amounts of impuri-
ties in the produet,

A naw production proceds for soam sealants, which are oftan packaged
in cartridges, aaves Sichel in Hannovar from gonerating many tons of
hazardous waste during the cleaning processas.

This phenomenen of rapid skin for-
mation may be fine for consumers,
but the manufacturer is less im-
pressed, This is why Sichel's employ-
ces always took care to cover the
prup;lring tanlk quicltly with a sheet
before it was transported,

Innumerable covered tanks were
wransported cach day; innumerable
soiled sheets were left over, Together
with the residues from tank c]unning

they became o major environmental
and financial burden for Sichel. Year
by year numerous tons of residues
from the :Ie:lning agent treatment
process, tagether with soiled sheets o
which not yet hardened sealant had



adhered, had to be disposed of as
hazardous waste,

A new production process = known
as a batch-in-batch operation - re-
duced this amount almost to nothing,
The continuous pcrnductinn and ﬁllingL
plant does away with some 2,000 in-
dividual batches and therefore many
tons of hazardous waste from the
eleaning processes.

Know-how transfer

Cross-border
concern for the
environment

Environmental proteclion does not
stop at national frontiers as far as
Henkel is eoncerned. Croup compa-
mies throughout the world comply
with the principles of environmental
and consumer protection,

For example, Japan: The Henkel Ha-
kusui Corporation in Japan had prob-
lems with its organically polluted
wastewater, The company's four-
stage sewage treatment plant purifies
prnductinn wastewnter, Afier pagsing
through the pI.‘ml the wastewater had
a relatively high —~COD value of more
than 2,000 milligrams per liter. Be-
cause the Japanese wanted to use the
water on agricultural land, this value
had ta be reduced drastically. A value
of 20 milligrams per liter was the tar-
get, but this seemed to be beyond the
capability of the existing sewage treat-
ment plant,

The fact that today's values are clearly
below the specified limit and Henkel
Hakusui has been spared the need 10
invest considerable sums of money is
due above all to the know-how of
COGHNIS,

After an analysis of the performance
of all stages of the sewage treatment

e

Hankel Hakusul Corporatien: the officioncy of the hlologlcal

| T4 =8

stage of the sewaga trentment plant was increased by more

than ona third.

plant, COGMIS and Henkel Hakusui
jointly drafted a number of improve-
ment proposals, The result: optimiza-
tion instead of costly expansion of the
plant,

By using the existing buffer tank as
the saerobic biological treatment
stage and simultaneously improving
the aeration of the —+fixed bed biolog-
ical treatment stage, it proved possible
to increase the overall eificiency of the
biological stage by over a third 10
more than 84 percent.

Efficiency of sewage treatmant
plant in Japan more than
97 parcent

Other improvements were also imple-
menied and today the efficiency of
the whole sewage treatment plant is
mare thin 97 percent. The production
plants also contributed to this success
by subjecting wastewater to improved
pretreatment before feeding it into the
sewage treatment plnnl. These im-=
provements not only made new in-

vestment unnecessary but also reduced
annual operating costs considerably,
The colleagues in Japan are not the
only ones o make use of COGNIS
know-how in the field of wastewater
purification, The experts in environ-
mental technology also identificd pos-
aible improvements at Henkel-Fealab
in Belgium, And just as in Japan,
COGHNIS followed its tried-and- trust-
ed procedures in close cooperation
with the chient: the wastewater situa=
tion was analyzed; the weak points
were identified; detailed measures
were drafted and put into practice,
The first results were soon apparent,
Process improvements resulted in a
20 percent reduction in the velume of
wastewater from production, and in
same areas such as deh.'.rgent -
[acture wastewater was tatally elimi=
nated,

Neither company regarded these ini-
tial successes as sufficient; in a second
phase Henkel-Eeolab and COGNIS
intend 1o achieve sill more reductions
in the current volume of wastewater.
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Praduction

New hydrogenation facility
Experience to
the benefit of the

environment

The world's biggest —+hydrogenation
facility for —+fatty alcohols: Henkel's
new facility came on ling in Diissel-
dorf in Movember 1993 and can pro-
duce some 80,000 metric tons each
year, Thanks to their yvears of ¢x|1eri-
ence in the +hydrogenation of —fat-
ty acid methyl esters, Henkel's process
engineers suceceded in developing a
new type of reactor and a uniquc
technology that needs only half the
process energy that was previously
required, The HD9, as it is familiarly

In oporation since 1993: the world's
lar gost hydrogenation facility for fatty
nleahols in Disaeldorl.
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referred to in-house, 15 impressive not
only for its high capacity and eco-
nomic efficiency, but also because of
the mphistimied teuhnn]n;g,t that has
been incorporated to protect the envi-
ronment. The level of —emissions s
extremely low, because all sources of
unavoidable emissions are connected
o a collector system that channels
waste gas into Henkel's own power
plant, where it is burned (see Envi-
ronment llepnrt 1992 page 11, In
addition the facility runs very quietly
becavse it has been fined with exten-
sive sound insulation (see page 28),

Environmental protection even
when tha catalyst is being
replaced

The prnduminn of r:u;r alcohols is ac-
celerated with the help of —catalysts,
which contain copper. Henkel has no
iniention of changing this tried-and-
tested method, except with regard to
the disposal of the used catalyst tab-
lets,

Previously they were rinsed out of the
apparatus with water and collected in
open basing. The rinsing witter, puln
luted with —heavy metals, flowed
into the draing of the Diisseldorf par-
ent plant and was discharged into the
munir_'ip.'ul sewage treatment p];mt.
MNaturally the legal limiting values
were not excecded, but nevertheless
the rinse water was a burden on the
discharged wastewater.

Nowadays the used catalyst is loos-
enied with i little water and deawn di-
rectly from the reactor vessel into a
special truck, which also accommo-
dates the small amount of rinse wa-
ter. The contents of the truck are de-
livered 1o a reeycling company that
recovers the heavy metals for further
USE,

Traces of heavy metal also used to
escape in the wastewater produced
while the copper catalysts were being

manufactured, and hence found their
way into the sewage treatment plant,
Here, too, measures were taken o
benefit the environment, 'I‘n::hy the
polluted wastewater is adjusted to a
weakly —+alkaline —+pH and passed
through a tank filled with picces of
iron. Most of the hr.'.nuy metals accu-
mulate on the iron, so that the resid-
ual levels in the wastewater aré well
below the permitted limiting values,
Mot only do the retained heavy met-
als relieve the burden on wastewater,
they also result in financial savings.
Experience has shown that the sepa-
rator tank with the pieces of iron can
bind zine and COpper for MANY years,
When it finally becomes saturated it
is not dumped in a landfill but deliv-
ered to a company that recovers the
he;wy mictals,

fnereased safety
Threefold benefit

They can be found everywhere:
whether in production plants or in
warchouses for packaging materials
and finished H,nnds, in laboratories for
applied technology or offices - sprin-
kler systemns are the firgt line of de-
fence in case of fire, This is also true
at the Henkel subsidiary in Reims, If
it fire breaks out, numeraus .','prink'l.crs
are triggered immediately, However,
there is a danger that contaminated
sprinkler water could eseape into the
munici.p:ll sEwerage system, And if
the sprinklers prove inadequate and
the fire department has w be called in,
the firefighting water could also flow
inta the sewerage system,

This danger was eliminated in Octo-
ber 1993 when & new reténtion tank
was completed, The semi-automatic



valves of the collector tank buffer the
munieipal sewerage system, The tank
hay a capacity of about 450 cubic me-
ters, and can hold the contaminated
water until it can be treated in a spe-
cial facility.

The construetion of the retention tank
was the first of three environmental
protection measures that were imple-
mented within a period of ten months,
The second measure protects the soll
against contamination. The produe-
tion plants include four warehouses
in which a total of up to 2,500 cubic
meters of liguid raw materinls are
kept until they are needed. There was
a danger that chemicals could seep
into the soil from a leaking tank or
with frefighting water. If a serious
uccident had occurred in the past,
there was sufficient buffer capacity

Less dust nuisanee
The cyclone has
had its day

In 1989 Henleel took over a detergent
manufacturing ecompany in Atalanti, a
small town in the heart of Greece.
However, the production plant, which
had been built ag lang ago as 1974,
did not conform to Henkel standards,
It occasionally released too much dust
into the atmosphere,

A —reyelone in the plant did not al-
wiys purify the exhaust gas suffi-
ciently. In the past, —*emissions of fine
dust sometimes exceeded the Greek
norm of 100 milligrams per cubie me-
ter. On some oceasions this led 1o
complaints from the neighboring
farmers, on whose fields the dust
camé 1o lie. The company reimbursed
those affected for the inconvenience

to accornmodate half the available
storage volume, Henlkel had commit-
ted itself to providing such a facility.
However, when one of the plants
was recently extended and equipped
with additional storage tanks, Henkel
France regarded the available reten-
tion capacity a5 no longer adequate.
It was therefore expanded by addi-
tional collection basins. No expense
wiig spared: in one instance a collecs
tion basin could not be installed in the
immediate vicinity of a storage tank,
so the basin was simply constructed
on the neighboring site,

Measure number 3: the underground
pipelines for —alkanes, which Henkel
France needs to produce —+sulfonic
acids, were relocated above ground.
This has one great advantage: if a
pipeline develops a leak, this can be

suffered, but it was clear o all parties
that this situation could not be allow-
ed o continue. The old cyclone was
therefore replaced by a new end-of-
stack filter — a dust separation tech-
nique that has proved to be very effi-
cient in the past and is now installed
in all the Henkel Group's detergent
manufacturing facilities.

Extensive preliminary work had to be
carried out before the filier was in-
stalled. The structure had to be rein-
forced considerably, because the filter
is very heavy and the site is in an
carthquake zone, Replacing the cy-
clone with a filter has brought more
than just environmental benefits, Pro-
duction losses due to interruptions for
essential cleaning work have been
eliminated, and it is no longer neces-
sary o earry out additional weekend
cleaning operations, so that there are
savings in the maintenance budget.

Relms: Additional collaction basins
increase ratantion capacity.

detected immediately, One problem
encountered when this measure was
implemented was a road that had to
be crossed. This was solved by taking
the pipeline underground again, this
time in a mini-tunnel that is nceessible
for monitoring and maintenance.

Atalanti: an end-of-stack filtor ensures
dist-frae alr.
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FPraduction

Neoise reduction

Dampers for loud
operations

If a low-flying aircraft streals across
a residential area, the noise echoes
thraugh streets and gardens and often
reduces the residents to despalr, Un-
desirable noise can also be a cause of
illness, Employees at their place of
work are especially endingered. Deaf-
ness caused by permanent noise was
for many years the number one ocou-
pational disease,

Those times are lnng fone, Henlkel,
ton, has taken a close look at sources
of undesirable noise in the workplace,
Moreover, the reduction of the noise
nuisance suffered by residents living
in the vicinity of the Henkel parent

Five metrio tons in woight and six meters high:
tha damper that was fitted to a detergent spray
towar in Dilseeldorf 1993,
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p],um in Disseldorf has also been a
priority item for more than a decade,
From 1989 thid noise was systemati-
cally reduced.
In the context of a noise reduction
program, indepr.'ndl.'nt experts moni-
tor the noise —emissions and —+im-
missions of the production facilities in
Dusseldorf-Holthausen. In the first
year of the now nnmpll:lud pruicc‘l
they regularly took readings from
some 600 sources of nolse and regis-
tered them. An analysis was then car-
ried out to determine exactly which of
the G600 nowse prudu:cr: WETE TESPOn-
sible for the high level of noise in the
vicinity of the plant, A whole series of
+vacuum jets, suction plants, cooling
plants, and ~rcyclones were identified
as major sources of naise,
The noise from the exhaust gas units
of the five spray towers of the deter-
gent manufacturing facility made an
especially strong impression on the
ears of the experts. This situation has
now been remedied, The only noises
that can be heard from the detergent
production line are of maderate vol-
ume. In the fall of 1993 one of the
five spray towers was given an espe-
clally powerful damper = § metric
tans in weigh( and six meters hig]'l.

Sound waves cancel each other
out by repeated reflection

This five-tonner was specially geared
to the requirements of the detergent
productdon line and the exhaust gases
with their content of water vapor. It
is made completely of steel and acts as
a sound insulator by repeatedly re-
flecting the sound waves inside it so
that they cancel each other out. Con-
ventional absorptive sound dampers
could not be used in association with
detergent manufacture because their
mineral fibers absorb water and be-
come saturated, thus losing their
sound-ingsulating propertes.

The search for suitable sound ab-
sotbers for other noisy plants proved
to be less complicated, Noise protec-
tion walls and shil:ldi.n,g willls, hous=
ings and insulation ensured that peace
returned not only inside the plant but
in the immediate outside neighbor-
hood (see din‘grnm on page 41),

The result in figures: the total noise
immission level in the nearest resi-
dential arca was lowered by 60 per-
cent to 54 decibel (A), The sound
made by a car is 70 decibel (Al

Noise in figures

Neise ts subjective. Seme people can
withistand the mind-numbing bangtng
of @ pacumatic hammer, while athers
_}'ump at the sound q[ & pia'ce n_f m'.lp-
bread being snapped. However, it is
an ebjective fuct that a constant noise
{evel of more than 90 dectbels causes
fass af hearing,

Naotse is measured in decibels (dB),
the unit of acoustic intensily, named
dfter the inventor of the telephone,
the Amertcan Alexander Bell. it is a
Iugﬂn'rh mic measure nf the ch anges in
air pressure caused by sound waves
and 15 measured with a sound level
meter, Because the sound measure-
ment scale is logarithmic, a doubling
or halving of the “volume” is equiva-
lent to a 3 dB inerease or decrease in
the sound level,

If measurements are carvied aut with
instruments that possess a similar sen=
sitivity fa the huwman ear in a certain
[frequency range the resulis are shown
with the suffix (ALY The neise de-
tection limit is about 25 to 30 dBA)
Jor humans. The noise emitted by a
hausehold fridge during operation is
abput 50 fo 55 dB(A),



The German government has enacted
a range of legislation to protect work-
ers and the papulation af large, Ger-
man envirenmental protecton laws
include the technical regulations on
nowe, the lawnmower neise ordi
nance, the rmﬂic naise profection or-
dinance and the sports facilities noise
erdinance; eccupational protection
lews include the aecident prevention
regulations and the werkplace ordi-
nance,

SYoil restoration

A new lease of life

No one would have thought it possi-
ble at one time, but volatile —+hydro.
carbons are virtually unstoppable.
They ean penetrate even n 20 cent-
meter thick conerete slab without any
trouble.

The Heidelberg company Teroson be-
came acquainted with this disturbing
fact when it decided to find out
whether there wore any contaminated
areis on its werls site - and discover-
ed that there were. The soil under the
600 square meter store lhuildin_g 151
was found to contain one gram —+chlo-
rinated hydrocarbons per cubic meter
of sail air - an extremely high level of
contamination. Teroson, a Henkel
Group company since 1991, produces
among others sealants and adhesives
as well as anticorrosive agents for the

Y

Concrete

20 cm

il 5 and
and gravel

Upto&m

Alr
condenser  Condenser

active carbon

Max. load approx,
20 kg chlarinated
hydrocarbons

Active carbon filter

Furified
exhaust gas

Contarminated
soll

Dlagram of the suctien plant instalied by Terosen in Haldolharg: its “trunka”

- thare are 23 in all = penatrate the soll to a dapth of up to 4 meters.

automotive industry, Until the mid-
19805 Teroson used —*solvents that
contiined chlorinated hydrocarbons in
some of its production and eleaning
processes, and until 1988 these hydro-
carbons were stored and transferred 1o
other containers in building 15.

They can even penetrate
concrete; chlorinated
hydrocarbons

When the company built the store in
1950 it did so in line with the pre-
vailing standards and state of knowl-
edge. No one suspected that —~halo-
genated solvents could also penetrate
conerete. Nowadays the experis know
that chlorinated hydrocarbons can
penetrate almost anything, and must
also be assessed extremely critically
as contaminants in soil, ground water
and the atmosphere. The Heidelberg

company therefore reacted very quick-
ly when it became aware of the find-
ings, In consultation with the relevant
authorities a elean-up program was
drafted and an appropriate suction
plant was installed, with 23 “trunks”
penetrating into the soil to o distance
of four meters,

The contaminated soil air deawn off
was passed through two underground
ring lines into an active carbon filter,
where it was purified. It took only
five months to decontaminate the soil,
Measurements today show that the
concentration of residual pollutants i
below the limiting value of one mil-
ligram per cubic meter that applies in
the state of Baden-Wiirttemberg,
There is no need to fear any further
pollution of the soil with chlorinated
hydrocarbons in future: Teroson no
longer uses them in its production
PrOCEsSEs,



froduction

Exemplary by any standards: the now alkyl pelyglycaside (APG)
manufacturing facility in Cineinnatl, Ohio, It produces 25,000 metric
tons of APG sach year - with scarcely any amissions.
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MHenkel Corporation USA
A paragon of
protection

The Henkel subsidiary Emery in Cin-
cinnati, Ohio, has been processing oils
and fats sinee 1840. In those days it
prndunr.'d candles and lamp oil, but
these have long been replaced by to-
day's —+oleochemical products and
chemical specinlties based on renew-
nble raw materials. More than 800
people are currently employed at the
Cineinnad plant, which joined the
Henlkeel Group in 1959 and is now its
biggcst prmiuctinn loeation in MNorth
America,

US environmantal protection
requirements fulfilled with room
io spare

The employees in Cincinnati are in a
good position to describe what a mile-
stone in Henkel's corporate history
looks like = after all, their new plant

for manufacturing —*surfactants on
the basis of renewable raw materials
is precisely such a milestone. Since
1992 it has produced 25,000 metric
tons of —+allyl polyglyeosides (APC)
ench year, with virtually no —remis-
sions. The new APG plant at this
Henlkel Corporation site is exemplary
even by American standards, because
it not nnly conforms to the strict US
regulations but does 50 with room Lo
spare.

The —+fatty aleohol facility that came
on-line o short time later is also an
excellent cxnmpll.' of the integration
of environmental protection in pro-
duction. —+Methanol emissions were
never a problem from the very start.
This is in contrast to other prudut.tiun
lines, for methanol is used very fre-
quently by Emery in Cincinnati. For
example in —+esterification and the
srpnru[icm of saturated and unsaturat-
ed =fatty acids.

Although methanol is widely used
in production, it has no place in the
u|,|'nc:ﬂphi:rc, In n\'niily the situation

was quite different, even as recently
as 1990, At that ime methanol was
responsible for 60 percent of the an-
nual emissions of
stances, Thanks to extensive develop-
ment work, the Cincinnatl company
wiis able to anpounce o number of
initinl successes ot the start of this
decade, and by 1993 undesirable los-
ses and emissions of methanol into
the atmosphere, water, products and
wastes had fallen from about BOO
metric tons to some 300 metric tons
per year = despite an increase in the
number of products for which metha-
nal is used,

. nrg;mi: sub=

Future target: more reductions
in mathanol emissions

This impmw,:meni was achieved by
updating pracess specifications and
installing two new pleces of environ-
mental protection cquipment, A new
exhaust RS 5C rubber with a high sep=
aration efficiency has considerably re-
duced the atmogpherie emissions from
plants in which satrated and unsat-
urated fatty acids are separated. And
in B new recovery plunt m the estern-
fication production facility, methanol
is distilled from the reaction water
and subsequently reused in pro-
duction processes. Another plant is
planned to help achieve the short-
term target of reducing methanol
cmissions by a further 30 percent,



Milestones in the history of

environmental protection at Henkel

Sales by region, 1993
Sales by produet sectors, 1993

Expenditure on environmental
and consumer protection

Production

Sulfur dioxide and nitrogen
oxide emissions

Emissions of organic substances
and dust

Power generation

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

Dust emissions from the Henkel
power plant, Diisseldorf

Wastewater

COD and sulfate loads
in wastewater

Nickel und AOX loads
in wastewater

Copper and chromium loads
in wastewater

Environmenial data

Residual subsiances, 1993

Amounts of waste and
methods of disposal

Moise immission trend

Odor immissions, 1993

Reportable industrial accidents

Environmental protection courses

Water glass production

Dust and nitrogen oxide emissions

fram water glass production

Solvent consumption in
adhesives production

Consumption of chlorinated
hydrocarbons

Environmental monitoring -
surfactants i the Rhine

Environmental monitoring -

boron und phosphate in the Rhine

Detergent dosages, ¢.g. Persil
Packaging materials
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Enviranmental data

Milestones in the history of environmental
protection at Henkel

Start of first scientifie ccological studies  * Introduction of regular ecological Pateni application for use of sodium
and resenrch projects. quality controls of detergents and aluminum silieates Geolite) as sub-
cleaning agents, stitutes for phosphates in detergents,
Develapment of laboratory test Start of research project to develop Market launch of the first detergent to
methads to assens the environmental sibstitites lor phmph.‘ltu‘ in deter- contain zeolite and a reduced amount
behavior of products, e, of phosphate.
Start of regular environmental moni- Office for Environmental and Con- Prinelples of Environmental and Con-
toring of German rivers, initially for sumer Pratection set up as central sumer protection in the Henleel Group
surfactants but later for other dﬂﬂ,_p:m coordinating body for questions of are bindingly defined worldwide.
components, product salety.

Water sample fram the Rhine,
naar Diissaldari.

Regular water analyses in Hankal's
Iaburatorlat In Dlluuldurf

. MNon-degradable surfactants
. caused mountains of foam to
Pradixan = in 1983 the A form an rivers in the late fifties.
firet phosphata-free L

detergent in Garrnany

—




ealite manufacturing
ina in Dilsseldorf.

Murket launch of first powdered deter-
gent baged on zeolites and containing
no phosphate.

The Corporate Guidelines are amended
ta give environmental protection the
sume priority 0f, for example, achiev-
ing profits,

Corpotate Management and the Worlks
Couneil conclude an ngreement con-
cerning cooperation in the field of
environmental protection. This gives
the Waorks Council far-reaching, rights
with regard to information and partiei-
pation.

A worldwide eco audit records the
actual environmental situation at all
production facilites of the Henkel
Group and all products, in accordance

with uniform eriterii.

Start of systematic employee training in
the field of environmental protection,

In adirective Informntion on Environ-
mental Protection, eorporate units are
obliged to carry out and decument
regular environmental protection dis-

cussiang.

Diagram illustrating the

‘ratduction control on the action of zeolites during
washing.

Henkel becomes ane of the first German
companies (o aecept the principles of the
“Business Charter for Sustainable Devel-
apment” formulited by the Environment
Commission of the Internatonal Cham-
ber of Commerce,

Fenkel publishes fts first Environment
llq‘.]m i,

Communication in the field of environmen-
tal and consumar protection is facilitated
hy leaflats, brochures, reports, ote,

UMWELT
ERICHT
1992




Enviranmental data

Sales by region, 1993 Sales by product sectors, 1993

By customer location

Pederal Republic of Germany 29% Chemical Products 27%
Rest of Europe 48% Metal Chemicals 5%

Industrial Adhesives’
Technical Consumer Produes 16%

Cosmetien/ Toiletries 10%
Deterpents/ Household Clennsers 31%

Industrial and Institational Hygiene 10%

Other 1%

Overseas 23%

Expenditum on environmental and consumer protection

Henkel Group worldwide
in DA million

B Investment
| R&D
B Operating costs

In-plant environmental
roleclion Investments
uetunte widely from one

year to the next, depending

an the implementation of
specific measures,
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Henkel parent plant, Dilsseldarf
in mekric tons

B Sulfur dioxide 15[_]11
B Mitrogen oxldes (NCy)

‘The -emissions are largely caused by
the powar plant and the water gliss
factory lsec diagrams on pages 37 and
43). The measures taken there to
reduce -sulfur diczide and nitrogen
oxides have lowered emissions cansid
erably,

*Pravisional values: at the time of

going to press nat all data had been
finally evaluated

.



Environmental data

Emissions of organic substances and dust
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Power plant at
Henkel-Haolthausen
in million kilowatt-hours

The Henkel power plant oper-
ates on the pringiple of heat-
and~pawer cogonoration, Steam,
after passing through the
tarbines to geneate electricity,
provides heat to the production
lines, Cogeneration is much
more cfficient in terms of
energy utilization than simple
POWET Beneration,

IHenkel parent plant, Diisseldord
in metric tons

B Organic substances

B Dust tncluding aerosols, as aerosols
are difficult to distinguish from
dust with the available measuring
teehinalogy)

During recent years it proved possible to
achieve considerable reductions in

semisdons of sarganic substances by
means of numerons ndividual measires,
For example, local waste gas incineration
units were installed for adhesives pro-
duction and the printing shop. In ather
fucilities, odor-intensive wasie gases were
callected with the help of pipeline sys-
1ems and inctnernted in the Henloel
power plant. The reduction in dust
crmigsions up to 1987 15 largely attribut-
able to the dedusting of all water gliss
furnaces,

‘Provisional values; at the time of going
1o press not all data had been finally
evaluated.



Sulfur dioxide and nitrogen oxide emissions from the Henkel power plant, Diisseldorf
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Dust emissions from the Henkel power plant, Diisseldorf
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The reduction in dust emizslons
in recant years is attributable o
shuting dewn an old boiler unit
and to dust AEparation in the
flue gas desulfurizaton plant,

“Pravisional value; at the dme
of gaing to press not all data
had been finally evaluated.

in metric tons

B Sulfur diexide [50.)
B Nitrogen oxides (NO,)

Switching 1o low-sulfur fuels has result-
ed in o considerable deercase in -sulfur
diozide -emissions sinee 1984, A
further drustic reduction has been
achieved since mid-1991, when the
flue gas desulfurization plant eame on
line. The full benekits were first felt in
1902, =Nitropen oxile emissions have
been reduced since 1985 by the step-by.
atep introduction of the HERENOX
process, The special firing technelogy
lazgely prevents the formation of nitre-
gen oxides, s0 thal subsequent denitrifi-
cation measures are unnecessary. The
decommissianing of o conl-fired boiler
plant alss contributed to the reduction in
aulfur dioide emissions in 1992,

“Provisional values; at the time of going
ta press not all data kad Been finally
evaluated.



Enviranmental daila

Wastewater
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COD and sulfate loads in wastewater
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Henkel parent plant,
LHisseldsrt

in cuble meters per day
tyearly averages)

[\,“ly wistowater velume,
exeluding water from atmo-
spheric precipitations. Henlel
has a completely mixed sewage
system. Atmaospheric precipita-
tian witer, esoling waler,
Praceis waler Al waler (rom
non-industrial activites are
jointly discharged and fed into
the Dilsseldarf-South municipal
sewnpe treatmant plant

Henkel parent plant, Diisscldor!
in metree lens per day
(yearly averages)

B Chemical Oxygen Demand (COL)
B Sulfate

5
34.0

o
-~
P

Because Henleel, as an indirect discharg:
er, feeds its wastewsiter into the
Diisseldorf-5South municipal sewigpe
treatment plant, the given «COD lands
da not Bnd their way {rite the environ-
ment. Stdies in model sewige reatment
plants have demonstrated that some 90
percent of the COD load s eliminated.
«Sulfates are formed whon sulfuric acd
it neutralized, They are not eritieal from
an enviranmentil point of view, but in
high eoncentrations they attack concrete
sewnge pipes. However, such critical
concentrations are not found in Henkel
wastewater,




Nickel and AOX loads in wastewater

Henkel parent plant, Diisseldorf
in Idlograma por day

20 ﬁ ﬁ a & {yearly averages)

B Mickel
m AOX
=
o
-
10 ; ® Iickel i uied as a 'CIIL'l]?‘JEl n some procuction
o processes and traces of it "leach” inte the wapte-
& water. As i result of spitific process changes, the
) A nickel loads have been considerably reduced in
- e ~ g ™ reeent years. The reduetlon of the nickel load in
- o - o 1283 i attributable to the comeissioning of a
| ki i iy nickel sprecipitation unit. The connection of other
g components o this unit is expected to result in g
further reduction in 1994, Changes in production
quantities resulted in a rise in ~ADX loads for
iy 1993, Steps have been when e decrease this,
e
*Data have only been recorded since 1986,
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Henkel parent plint, Diisseldorf
in kilograms per day
{yenrly averngos)

Copper and chromium loads in wastewater
M Copper
B Chromium®
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3 :I Copper and chromium are used a3
! 2 solid scatalysis in the <hydrogena-
e = tion of fatty acid methy] esters.
;._ Traces of them are "leached” into the
Ea waslewiter, Specific process impraye-
b ments brought about a reduction of
wter pallution by chromium in
TECENT YEars.
“Ma comparable chraminm dat
availakle before 19849
B 90 81

3
2
1
0

Gmicd B4 BS B6 87 8 89 G2 93

Oither 'llt’?"-‘}' metils especially I'A'H'I.i.'l.".ik."\lny BUSpECT eadmlum and mercu ry = ure not used or procussed in the [“-nr_-]”l_--mm facilities at
the Henleel parent plant in Dilsseldord,




Environmental data

Residual substances, 1993

Henkel parent plant, Dilaseldor

Total residual substances
82774 metric tons

Riesidi] substances for reeyeling
42 3B6 melrie tons (51%)

Waate lar d!ﬂpmﬂ
21583 matric tons (26%)

Source of hermal energy
1B 805 metric tons (23%)

@

Amounts of waste and methods of disposal

Henlkel parent plant, Dusseldorf
in thousand metric tons

L
&
g B Amounis of waste
a0 Methods of disposal:
B Hazardous waste
M Landfils
E B Munigipal waste incinoration
Musnicipality of Disseldorl
) — .
20 E j j
A comparable waste statistic,
distinguishing between waste and
useful substances, is not available
Y = for the years 1985, 1986 and
: 1988, The individual methods of
3 dh;mul have been recorded since
= 1991, Trom 1992 the waste
figures include excavated soil and
power plant ash, which were
disposed of by éxternal contiae-
teta liee notes on page 210,
89

il a4 a3 80 9] 92 93
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Noise immission trend

Lines indicating the samao noise
level of 50 decibels (A) around
the Henkel parent plant,
Ditsseldearf

W 1947

W 1992

W 1993

Distance between grid lines;
200 maters

A compitlson of the vears 19587,
1962 and 1993 shows that noise
reduction measures in production
units have improved the noise
situation around the parent plant
tsee page 28), The noise level of
50 deelbels (A s campirihle
with a normal conversation in a

= room
i)
Odor immissions, 1993
Morthwist Nartheast Represcntation of the results

of 42 inspections of 19
measuring points each in the
vieinity of the Henkel parent
plant, [Misseldorl

B no odor

m YEIY ﬂlluhl odor

B weak odor

O measuring point
Mumber and location of

iy O s measuring paints depend
Henkel parent plant i i
jparent plant; on the built=up aren

Diissoldorf around the plant.

CJ

In hj-' far most Histinces no
edor was detected, Strang to
extremely strong odors were
not deteeted during any of the
Southwast Southeast inspections,




Environmenital data

Reportable industrial accidents
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Industry
W Henkel parent plant,
Dilsseldor!
5 ﬂ Favi rl'.\ﬂmt'l'itlll rm.l:r.'lirur PITIIIJ
eecupational safety are clagely
3 3 ﬁ R H ﬁ; F-g linked in the chemical industry. In
the same way that facilities with a
high standird of environmental
protection have high safety stan-
dardy, the enviranment-conscious
o and safery-conscious attitudes of
e ﬂ 2 &0 & emplayees result from the mame
£ oo 0 o = ] 0 positive approach to these themes.
*At the time of going (o pross, na
figures were available from the
Federation of Workers'
Compensation Insurances and the
Worleers' Compensation Insurance
of the Chemical Industry,
84 85 86 87 88 29 40 91 92 93¢

per thousnnd employees

B Federation of Workers!
Compongation Inguranecs

B Warkers' Compensation
Insurance of the Chemical

Sources; Henkel and BG Chemie

Environmental protection courses
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Henlkel parent plant, EHisseldor?
Employees with environmental
profection raining

Since mid-1990 employees have under-
gone training with regard 1o company-
ppe-:liic and plant=related environmental
questions. The target groups include,
primarily; all employees in production,
workshope and liboratories, In addition,
discussions of environmental protection
and mf:w ure held ot least twice yeatly.
For many yeirs, environmental protecs
tion seminars, which are open ta all,
have been held in the context of
advanced training, and managerial
persennel have been able 1o atend
apecial advanced training courses on
enviranmental subjects.



Water glass production

Henkel parent plant,

Diigseldorf

800 in thousand metric
tons

600

400

ZiM)
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Gomd 85 86 87 8 %0 91 9

Dust and nitrogen oxide emissions from water glass production

Henkel parent plani, Disseldord
in metrie tony

1200
B Dust

B Nitrogen oxides (N,

&
—i
g &
—i
Dedusting equipment was installed
900 5 benween 1985 and 1987 for the purpose
of reducing dust =emissions from water
glass production. The precipitated dust is
- nol dispased of as waste but i3 returned
= 10 the production cycle. Until now, it has
E only been possible to limit the nitrogen
600 § g oxide emissions from the water glass
ﬁ furnace by Improving the firing technolo-
sy Itis planned to reduce the nitrogen
axide emissions from all witer glags
fugrnnces in future by means of non-
catalytic seconcary measures, The pre-
a0 liminary tesia have already been conelud-
ed; the necessary public authority
& approval procedures for implementation
o g fave been initiated.
L)
3 “Trovisional values; at the time of going
5 8 b3 e s ) g to press not all data had been finally
cvaluated.
Bh 86 87 1] 85 a0 51 92 93*
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fnvironmental data

Solvent consumption in adhesives production
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Consumption of chlorinated hydrocarbons
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Henkel parent plant, Dilsseldorf
in metric tons per year

B Chiorinnted hydrocarbons

B Aromatics

B Aliphatic hydrocarboni

W Other solvents le.g aleohols, esters]

Years of intensive efforts aimed at finding
substitutes for « organic - solvenis have
braught about considernble savings, especinlly
of the ctitically regarded snromatic and
chlarinated solvents. Because not all adhesive
systemns can be switched to an agueaus basis,
consumption of some of the less aritical
solvents has inareased in 2ome cases,

Henkel Group worldwide
in metric tons per year

B Cermany
B Outside of Germany

Inerense outslde of Germany attrib-
umble 1o the acquisition of ather
companies, e.g the acquisition in
1990 of the largest British manufac-
turer of pickling agenis, which
contain schlonated hydracarbons,
and the purchase of a Hungarian
company in 1991, Targeted substi-
tution measures have been started
and show first results,



Environmental monitering - surfactants in the Rhine

Muasuring site: Dilsseldor-Himmelgeist
in grama per second

120 lyenrly averages)

W Anionie surfacthnis
B Monionic surfactants

% &
—i
3
=1
3 & 3
40 E 3 Since 1958 Henkel has carried out
syslematic analyses of the cancentration
of sanipnic -surfnctant in the Rhine
: anl its nujar tributaries - long before
government inspection bodies ool up
this theme. These analyses have impres-
60 sively demonstrated the success of the
swilch, in 1964, fram poorly degrad
able ta readily biodegradable surfictants.
o Sinee that time the degrodability of the
surfnctants has been steadily improved.
* = 3 As o result, and alio as a result of the
- r;‘u" e E construction of sEwhge treatment l_‘rlunlﬁl
the surfactant pollutien of the rivers has
r~ been reduced still further, After the
ot = - = intraduction of -+ nonionic surfaciants on
= o large scale, in 1972 the analvees were
alsa extended o include this product
0 group.
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Environmental monitoring - boron and phosphate in the Rhine

(=]

Mensuring siter Dilsseldorf-Himmelgeist
in grams per socond
00 E {yenrly averages)

M Thosphate fealeulated a3 phosphorus)

w00 E B Boron
a For many years, detergents used 1o
500 contain = phosphates, which formed
E bonds with water hardness elements.

Sk

L

P'hosphates fraom this saurce made o
major contribution to the phosphate
400 pollution of bodies of water, Reduced-
g phosphate detergents came onto the
marlet from 1980, and by 1989 Henkel
360 - had switched 10 phosphate-free formula-
b tons far all of s detergents in Germany.
E ﬁ E T, ﬂ I’llﬂu mc;m;.lre;, tr;gumt;}- with the intros
o - uehion of the third purifiention stage in
200 e & E ﬁ sewnge treatment plants, have m:m,-t::,lc::-
5 = & ably reduced the phosphate pollution of
vy = bodies of water, Boron is also included In
100 detergents, in the form of the bleach ing
agent sodium perborate. The introduction
al bleach activators improved the efficien-
cy of the sodium perborate, so that lower
amounts could be used,
-] a0 | |

G 84 B5 B &7 88 a2 9



Envirenmental data

Detergent dosages, e.g. Persil
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Recommended dosage for
normally soiled lwndry in
water hardness arca T

in grams

B Narmal product
M Concentrate (Persil supra}
B Megapetls (e.g, in Austeln

By developing ever maore eflicient
detergent fermulations and dispens-
ing with fillers and auxdlinries as far
s passible, considerable reductions
have been achieved in the recom-
minded detergent dosige per waih
eyele. Thix means that the chemical
polluticn of domestie wistewnter hng
also been reduced.

Average amounts of packaging
materials for detergents and
cleaning agents produced by
Henkel KGaA

in ldlograms per metric ton of
product



Acetic acld anhydride Very strongly
eoneentrated chemical compound,
similar to acetic acld, formed by re-
moviag water from acetic acld,

Acrylates Salts of aerylic acid, Used
especially ws raw materials for spe-
cial polymers,

Adaorption Accumulation of gas-
eoud or dissalved substinces on a
cartier material with a large surface
area. Adsorption can be used to re-
move substinees from gases or lig-
uids,

Aeroble Conditions characterized by
the presence of free axygen,

Aliphatie hydrocarbons Class of or-
ganic compounds with moleculas
structures in the form of straight or
branched chains. Unllke the -aro-
matics they do not conmin a benzene
ring.

Alkaline Aqueous solution with a
ipH above 7,

Alkanes . Aliphatic hydrocarbons
whose molecular structure does not
include a double bond.

Alkyl polyglyeosidae [APG) Mew
type of -surfactont, made only from
native raw materials such as starch,
sugar and -fatty alcohols.

Aluminum hydraxida Foorly soluble
aluminum compound. Formed ax an
intermediate product during the pro-
cesalng of aluminum ores,

Anaoreblc Conditions charpcterized
by the abmence of free oxygen,

Anlonla surfactants -Surfactants that
break down into electrically charged
<ong in aqueous solutions, and
whose apecial surfactant properifes

are atributnble to the negatively
charged -anions.

Anlons Megntively charged fons,

AOX Mensure of the sum of the or-
ganic halogen (especially chloring
compounds in wastewater.

Aramatice Class of organic com-
pounds derived from benzene, The
charneteristic structural feature of its
molecules is the hexagonal benzene
Ting,

Bieach activater Detergents contain
bleaching agens and  bleachiing
agent! activators, The activator en-
surés ~ usually by relensing active
oxygen - that the bleaching agent is
effective even at low temperatures,

Bleaching clays Special minerals ca-
pable of bonding with certain impu-
rities and therefore used to purlly
same products,

Carbon dioxide Guscous combustion
praduct of all -arganic substmnces
that contain earban, Carbon dioxide
contributes considerably 1o the green-
house effect. The main souree of ear-
bon dioxide is the exploitation of
fossil raw materinds such as conl und
mineral oil tmalnly for energy pro-
duction ar vehicle traific),

Catalyst Spedal substance that accel-
crates o chemical reaction while itseli
remuining unchanged.

Chemical oxygen demand (COD)
Measure of the sum of all ~organic
sibstances in wastewster, The COD
indicates how much oxygen is needed
1o oadddize thest substances completely,

Chlerides Salts of hydrochloric acid.
Mot widespread representative: so-
dium chioride = common salt.

Glaossary of chemical terms

Chlorinated hydraearbons Organic
salvents that lose their lammability
owing 1o the chemical lnmfpm-m,iun
of chlorine, They are therefore safe
to handle, but pese prablems in the
fields of health und environmental
protection,

Collagen hydrolyzates Substances
farmed by the hydrolysis of leather.
Valuable -surfactant raw malerials
for especially skin-compatible prod-
ucts.

Condensation 1. Formation of liquid
from the vapors formed during dis-
tillation. 2. Chemical reaction in
which water is formed a5 3 secon-
dary product,

Cyclona Plunt component used 1o
separate dust from exhaust gases,
The gas stream is deflected in the cy-
clong, eausing the heavier dust par-
ticles to separate out,

Doragulation of price atructires in
the Europaan transport sector On
Jonuary 1, 1994 the deregulation of
European goods wansport came into
force. The fixed wansport prices that
had previously been defined by the
Cermun government ceased io be ef-
fective.

DIN 150 9001 Internatonal standard
that deseribes 1 universal and com-
prehensive quality sssurance system
covering all produst stuges from
development through materials pro-
curement and production 1o cus-
tomer del '.w;;y,

Digpersion Finely distributed solid
particles in water.

Distiliation Process for splitting and
purifying liquids by vaporizing and
subsequently liquefying the vapor,
Liguids with different bolling points
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can be separated by distllation. Im=-
purities remain in the distillation
residue,

DOC Dissolved organie earbon,
Measire of the ol load of dissaly-
ed orgunic compounds.

Enzymas High-molecular proteins
that function a3 bio- scatalysts, Cer-
tain enzymes are included in deter-
gents 1o remove stubborn stains be-
cause they aceelerate their decompo-
gition,

Emisalona Caseous, liguid or solid
substances that enter the atmosphere
from Industrial production plants,
matar vehicles with internal com-
bustion engines, damestic heating
Ayslema or durlng the course of oth-
ef industrial processes.

Emuision Dispersion of fine draps of
a liquid in another liquid, for exam-
ple water in oil,

Esterification Chemical reaction
uged o manufaciure esters from
ucids and aleohols.

Ethyl agetate Frequently used +or-
ganic solvent. Containg no chlorine,
Readily biodegradable, Used, for ex-
nmple, in nail lacquer removers.

Eutrophication The introduction of
cxcessive amounts of nutrients into
bodies of water promotes increased
growth of ulgae and aquatic plants.
This can lead to temporary oversatu-
ration of the water with oxygen.
When the plants die, however, large
amounts of Qxygen are consumed
during their decomposition in deeper
layers of the body of water. This can
lead to an acute shortage of oxygen
in the water and bring about & mas-
stve disturbance of the biological
equilibrium.

Fatty acid esters Products oblained
when fatty acids react with -aleo-
hols, The bem known fany acid es-
tera are the natural oils and fats.
Other fatty acid esters are intermedi-
ate and end products in the widely
branching field of oleachemisiry.

Fatty acld methyl esters ~Fany acid
esters with -methanol; intermediate
product in the minufacture of -fatty
ileohols,

Fatty acids Class of substances that
are found = bonded to glycerin = in
all vegetable and animal fats and ails,
Impartant starting materials for nu-
merous olecchemical derlvatives,

Fatty aloohol plant Plant for manu-
facturing -fatty aleahols.

Fatty alcohol sulfatos (FAS) mpor-
tant group of csurfaetant based on
fany aleahols.

Fatty alcohals Longschain -alco-
hals, which Henkel obtains from
fatty acid methyl esters or directly
from fats by reacting them with hy-
drogen ( hydrogenationy. Fatty acids
are important raw materials for the
manufacture of surfactants,

Fixed bod biological treatment
stage Biological wastewnter purifi=
cation plant in which the -microor-
ganisms are not freely distributed in
the water but grow in the form of
'hinlagiimi" earpet on a substrate,

Flacoulation Process for removing
finely dispersed solid particles from
a liquid, The fine solid particles ag-
glomerate, forming larger flocs that
can be easily removed from the wa=
ter.

Flua gas dosulfurization Process for
removing sulfur dioxide from the

flue gases emitted by power and
other firing plants,

Glyaarin One of the two main com-
ponents of all oils and fats: serves s
a <solvent and as an intermediate
pmdum in the manufacture of nu-
merous other substances,

Halogenated solvents Organic sol-
vents that have been made non-
flammable by the chemical incorpo-
mation of halogens Wluorine, chlorine,
bromine, iodine). They are therefore
saf to handle, but pose problems in
the fields of health nnd environmen-
tnl protection.

Hardness elements Calcium and
magnesium ions dissolved in water
Beeayise they reduce the efficiency of
ssurfictants they have w be inaeti-
vated during the washing process by
bonding them to other substances.
«Zualites are used for this purpose,

Heavy metals Metals with a density
greater than 4 gmams per cuble cen-
timeter. Because many heavy metals
and their compounds are 1oxic and
environmentally hazrdou, they are
the subject of critteal arention. There
are, for example, strict limits on the
amounts of heavy metals in drinking
wiater and food, arable soil, and
wastewater discharged into sewage
weatment plants or bodies of water.

Hydrogenation Chemical reaction
with hydrogen.

Hydragenation facility Production
facility in which chemical reactions
with hydrogen are carried out.

Hydralysis Chemical decomposition
involving reaction with watar,

Hydroxides Compounds formed es-
pecially at high «pH. The hydrox-



ides of mast metals are poorly solu-
ble and can often be used 1o extract
heavy metals, for example from
wastewater,

Immissions Effects of atmospherie
pollution, noise, vibration or radia-
ton on humans, animals, plants or
abjects. In the context of clean ait
legislation it vefers to the -emisslons
absorbed by the atmosphere and dis-
tributed up to a certaln concentra-
tion.

Imprognating agents Products that
are used to prevent moisture from
pinutrating into materials, and 1o
proteet materials against the efects
of molatire, lmpregnating agems are
used to make textiles waterproof and
prevent molsture from penetrating
into the walls of buildings,

lans Electrically charged particles,
created when certain substances dis-
solve in water,

Inarganic compounds Substances
thial, in contrast to -organhic com-
pounds, are nat bused on the hey ¢l-
ements earbon and hydrogen. Inor-
ganic compounds include, for exam-
plet, minerals, aclds ond s,

Mathanal Simplest compound in the
group of substances known as -al-
cohols. Taxie, fMlammable, readily
biadegradable lguid, which is misci=
bli: with water,

Microorganisms  Microscopically
small crganisms, for example hacte-
ria.

Mitrojgon oxides Cﬁmp{rundu of ni=
trogen and oxygen, formed for ex-
ample from atmospherie nitrogen
during all combustion processes. In
order to keep the atmesphere clean,
the permissible concentration of ni-

trogen oxides in exhaust gos fa lim-
ited,

Nonionic surfactants Group of

ssurfactants that do not form jons
in aquecus solutions and are surface-
active in both acld and alkaline en-
viranments,

Qleochamicals By analogy to petro-
chemicals, colleetive term for indus-
trial chemicals based on natural oils
andd fats,

Organic earbon Carbon that is pre-
sent in the form of -organie com-
pounds.

Organic  substances/campounds
Substances whose charagteristic main
elements are carbon and hydeogen.
Organic substances ocour naturally,
but can also be manufactured syn-
thetically, for example from coul or
minerul wil,

pH A mensure of the basic (allaling,
acidic or neuteal character of nqueous
solutions. pHl 7 i neutal; alkaline so-
lutions have a pH greater than 7: aci-
dic solutiony have a pH lower than 7,

Phosphates Salts of phosphoric aeld,
They are essentisl plant nutrients,
but over-fertilizntion cin cause them
to be presenl in too high coneentra-
tions in bodics of water (sutrophiea-
tionh. The main sources of phos-
phates in bodies of water are faeces
and fertilizers. The phosphates that
were previously present in detergents
can naw be replaced.

Phogphatization Treatment of metal
surfaces (steel, galvanized stecll to
give them a thin coating of phos-
phate as protection against corrosion,

Palyglycering Substances formed by
the -condensation of several -glyes

erin moleeules, Occur ay secondary
products during the manifacture of
glyeerin,

Polymaers Substances that are com-
posed of a large number of repeated
busic units, for example plastics.

Palyurathane Plastle with an ex-
remely wide range of specifically
adjustable applicational properties;
for adhesives, sealonts, foams, mold-
ed articles and many other applica-
Hons

Primary energy Energy from origi-
nal, naturally oceurring sources of
anergy such as coal, petroleum or
water pawer, Often converted inta
more enaily handled secondary encr-
gy, e electrieity,

Protoase Enzyme that is capable of
breaking down specific proteins,

Protedne High-molecular substances
containing & mixture of amino aeids,
Bagic constuents of living organ-
ms,

Residunl substances The substanices
that are left by a production process,
If they cannot be exploited in any
way they have 1o be disposed of as
waste,

Shavings Residual material produced
when hides of different thickness are
evened out.

Siliconas Croup of compounds
based on silicon. Owing to their
elasticity and water-repellant prop-
erties they are used for sealing come
pounds, to impregnate buildings, etc.

Sodium hydroxide salutien Very
strong lye, A key raw materlal, uged
in large amounts in the chemical §i-

dustry.

42



Glossary of chemical terms

50

Sodium sulfate Salt formed by react-
ing sodium hydroxide solution with
sulfuric acid,

Solvents Substances in which high
concentrations of other substances
can be dissalved, Often understood 1o
refer only 1o organic solvents, although

water s frequently used as a solvent.

Stripper The part of a production fa-
eility in which dissolved goses and
VPO e driven out of and separat-
ed from liquids.

Sulfatos Sals of sulfurie acid,

Sulfonic aclds Intermediate products
that contain sulfur; used to manufac-
ture certuin surfactanty,

Sulfur dioxide Gaseous combustion
product of sulfur and its compouncds,
Because sulfur is present in coal and
fue] oil, sulfur dioxide is present in
the fue gases of these products. In
order to keep the atmosphere clean,
this sulfur dicxide must be removed
in flue gos desulfurization plants.

Surfactants  Surfncesactive  sub-
stances that reduce the surfoce ten-
sion of water,

Suspansion Dispersion of finely dis-
tributed solid particlos in a liquid, eg
Jine suspensian,

Thermal utilization Utilization of the
energy content of residual materials
by burning them.

TOC Total organic carbon, Measure
of the total laad of orginie sublanees,

Ton kilometers Mathematical prod-
uct of the volume of transported
freight and the distance covered,
Servis 1o compare different transport
performances.

Vacuumn jet Deviee for generating
a vacuum, for instance in production
{netlities. Sueh devices ean use, for
example, the flow of a jet of water.

Watar glass Alkaline silicon com-
pound that Is soluble in vwaer. Impor-
tant intermediate product in +inor-
ganic chemistry, but alse a corrosion-
inhibiting component of detergents,

Zeolites Sodium aluminum silicates
whose three=dimensional structure
containg cavities, enabling them to
cambing with -lens of hardness ele-
Ments in witer.
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