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INTRODUCTION

In the early nineties ex pe rts for th e protection of th e enviro n ment s tarted to
discuss the questi on of what cou ld be d one to protect th e globa l env iro nment in a
better way. The backg round for d oing th is w ere e.g. th e incre ase of th e globa l
popu la tio n, th e growing holes in th e ozone layer over th e Sou th and Nor th Pole, th e
greenhouse effect e tc.

The Internati onal Standa rd s Ogan isati on and the ir n a ti on al m embe r
organi sat ions a ll o ve r th e w orld s tarte d th e work by prod u cing the ISO 14 000 se ries
d ocuments .Thi s work is now ad ays partl y fini shed, but the re a re a lot of problems to
be solved duri ng th e com ing yea rs e .g . Life cycle in ventory ana lysis, Life cycle
impact assess ment a nd Life cycle interpretation. There is a risk that o n ly ecologis ts
and re pres en ta tives from heavy po lluting indu str ies will form u lat e th ese stan d a rd s
an d limit va lues, w h ich wi ll in fluence th e wo rld ma rkets in th e future .

The aim of this a rticle is to show what is go ing on in thi s field of sta nda rd isa tion a nd
that it seems to be important that the Europea n Ceramic Industries real ize thi s
development and try to find intelli gent an swers for these new questions .

An exa mple is given by the Env ironmental Requ irem en ts for mu lated by the
Eu ropea n Ce ramic Tile Manufacturers' Fede ra tion.

A proposal is given conce rni ng w hat ha s to be chang ed in technologies.
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EURO PEAN AN D INTERNATIO NAL STANDA RDS FOR THE PROTECTIO N O F
THE ENVIR ONMENT

The interrelationship of the ISO 14 000 series of Standa rds is given in Figure 1. The
titl es of these standards as known are cited in Tab le 1.

All of us wi ll kn ow the standard ISO 14 001 Env iro nme ntal man agement systems
Specification with guidance for use. The ISO 14 040 series is pa rtly finished and wi ll
in tluence shortly the way of producing, tran sporting an d using ceramic p roducts.
Politicians are say ing nowadays that the ir gove rn me nts will not use the results fro m
LCA 's for se lecting products bu t there are sta teme nts from consu me r p ro tection agencies
saying the contrary. It see ms to be clea r that in so me yea rs LCA 's wi ll intl uen ce and
change markets and econ omi es for a long time.
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Figure 1. Interrelationship of [SO 14 000 series d OClO1/ l'lItS .

In Tab le 2 some d etails are listed of what sort of d ata are required to describe and
calcu late a un it p rocess.
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EN ISO

ISO

EN ISO

u ooi
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u tno

Envi ronme ntal management systems
- Specification with guidance for use

Enviro nmental management systems
- Ge ne ral guidelines on princip les, systems and supporting

techniques

Gu idelines for env ironmental aud iting
- Gene ral principles

E T ISO u cn Gu idel ine s for env ironmental aud iting
- Aud it p rocedures-Auditing of

management systems
en viro nmen ta l

EN ISO

ISO IDIS

[SO IDIS

Ei\' ISO

u oiz

l ol 020

l ol 020l

ol OolO

Guideline for environmental aud iting
- Q ualifica tion crite ria for env iro nmental auditors

Environmental label s and declara tion
- Basic p rincipl es

Envi ronmental labels and decla rati on
- Environmen tal labe lling Type I-Guid ing p rinciples and

p roced ures

Enviro nme ntal management
- Life cycle assessm en t-Principl es and framework

EN ISO lol oro.: Environmen ta l management
- Life cycl e assessmen t-Princ ipa l an d fra mework,

Explanations

E. ISO lol Ooll Environmental ma nagement
- Life cycle assessment -Goal and scope defini tion and

inventory analys is

ISO / CD lol orz

ISO / CD lol Ool3

ISO / DIS lol 050

ISO

DIS

CD

EN

Enviro nmenta l man agement
- Life cycle assessm ent-Life cycle im pact assessment

Enviro nmenta l man agement
- Life cycle assessment-Life cycle Interpre ta tion

Env ironmenta l management
- Vocabulary

Internati onal Standa rd Organisat ion, Geneva, Swi tze rla nd

Draft Internation al Stand ard

Committee Dra ft

Eu ropa ische Norm / Eu ropea n Standard

Tahir I. 111 tcn uu icnul and European Siamfard:- jor tilt' protection (~r fhe Environmvnt.
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ISO/DIS l041 1997(E)

Example of Data Sheet for Unit Process

Performe r: Date of Completion:

Unit Process Identification: Reporting Location :

Time Period: Year IStarting Month IEnding Month

Description of Unit Process: (attach additional sheet if required )

Material Inputs Units Qua ntity Description of sampling Origin
procedures

Water Consumption Units Quanti tv

e.g. sur face water d rinking water...

Energy Inpu ts Units Qua ntity Description of sampling Origin

procedures

e.g. Heavy Fuel Oil. Medium Fuel Oil. Light Fue l Oil. Kerosene. Gasoline, Natural Gas.
Propane. Coat Biomass Grid Electricity.

Material Outputs Units Quantity Description of sampling Origin
(including products) procedures

The data in this data collection sheet refers to all unallocated inp uts and outputs du ring
the specified time period .

Table 2. Example of a Data Sllt't,t for a Unit P n lCt 'S::o according to i"fimnat iz'e tlll /l('X A of ISO/DIS 101 041
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ISO/DIS 10411997(E)

Life Cycle invento ry Analysis Data Collection Sheet

Unit Process Identificat ion: Repor ting Location:

Emissions to Air Units Quantit y Description of sampling procedures

(Attach sheets if necessarv)

e.g. o , CO, CO,. Dus t /Particula te, F" H,S, H,SO, Hcl. HF, Hg, Hid rocarbons", N,O, NH,
NOx . Organ ics", Other Metals", Pb, SOx, ... (T'lease list compounds inclu ded in data
category).

Emissions to Water Units Quantity Description of Sampling Procedures

(Attach sheets if necessarv)

e.g . BOD, COD, Acids as H , Cl, CN -, Detergen t / oils, Dissolved orga nics", F-, Fe ions, Hg.
Hidrocarbons", Na, NH,+, NO, O rgano-Chlonne", Othe r Metal s", Other N· , Phenol s,
Phosphate, SO" Sus pende d solids, ...
• Please list compounds includ ed in da ta category.

Emissions to Land Units Quantity Description of Sampling Procedures

(Attach sheets if necessary)

e.g. Mineral Waste, Mixed Industrial , Municipal SW, Toxic Wastes·, ... (T' lease list
compounds included in data category).

Othe r Releases Units Quantity Description of Sampling Procedures

(Attach sheets if necessary)

e.g. Noise Radi ation, Vibra tion, Odour, Waste Heat,.. .

Describe any un iqu e calcu lations, data collection, sa mpling, or variation from
description of unit process functions. (Attach additio nal sheets).

filb le 2. Exawptc ofa Data Sired for a Ullit Process according to illformatjIlt' alII/ex A (~f ISO/DIS 1.J O.J l
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THE ENVIRONMENT OF THE WORLD

All production -and consumption- processes mus t be seen in the ir relationshi p to
each othe r and to the environment as a whole. Whe n we started to solve our poll ution
problems, we were looking only to small pa rts of the ecos phere like the river s for the
waste water, the air for the emission of d ust and fluorine, the land for the dis posa l of
waste and so o n. In figure 2 the ecosphere of all we are doing in the environment is
illustra ted .

Production- Products Consumption-
processes • process es

Emissio ns: Removals:
I.e. I.e .
Harmful substances Water
Noise Raw Materi al s

movals: Emis
r.c.

ter Ham
w Mater ials mate

noise

Re sions:
i .e.
Wa ifu l
Ra rials

L i---~~~~------:e~:~e: - - - - - - ~~~~ - - -IJ
I Air Air I
: Plants Man Plants :
I Animals A nimals I

~ - - - - - -- ------- - - --- - - - - - - - - -~

f igure 2. Tilt'an-ironmental sys tem ofour world.

RECOMMENDATION OF THE EUROPEAN CERAMIC TILE MANUFACTURERS
FEDERATION FOR ENVIRONMENTAL REQUIREMENTS

Star ting in 1994 a group of expe rts from France, Germany, Grea t Britain, Greece,
Italy, the Netherlands and Spain tr ied to prod uce recommenda tions for the susta inable
production of ce ramic tiles.

The main purpose of the work was to help around 80 % of the Europea n tile
industry to reduce pollution with the aid of voluntary agreements instead of only 15 - 20
% by using e.g. the Ecolabel directive of the Europea n Union which was published in
March 1992.

The work was s ta rted by looking fo r a pp ro p ria te standards to measure th e
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e m iss ions into th e a ir , in to th e w a ter, the spec ific cons u m ption val ues fo r energy
an d water and th e recycling rates . It was ag reed with in th e g ro u p to u se a
collection o f Brit is h , French, Ge rm a n and - where a vailable - Europea n sta ndards .
Detail s of th ese sta n d ard s like th e n ational it y a n d the ir speci ficat ions a re g i\Oe n in
th e table o f th e recom m endations . Un d e r th e references of th is paper th e full t it les
are listed .

The basis for the specific energy consumption is the tota l primary energy
consu mption related to the production of tiles in GJ di vided by the total production in t,
which is rea d y to be so ld over a period of 1 year.

The basis for the specific water consu mp tion is the to tal fresh wat er cons u mp tion in
I year divided by the to tal p rod uction in m', which is ready to be so ld also over a period
of 1 year.

The basis for the recyclin g ra tes for water is the percentage of w aste w ater which is
cleaned an d used again to produce ceramic tiles , and for ceram ic waste the percentage of
cera m ic w aste w h ich is re-used in th e ow n produc tion or by thi rd parties. Th e ba sis for
th ese calculations is a period of 1 ye ar.

Details for the reco mmendation are given in tab le 3. These minimum req ui rement s
a re in some cases less severe tha n the legal requirements in so me member coun tries of the
European Union . In a lo t of member coun tries the majority of the recommended
requirements is more st ringent than the legal on es and in some cases there are no legal
requi rements at all.

Th e Euro pean Ceramic Tiles Manufacturers' Federation (C ET) recognises the
im porta nce of environmental care and underlines its efforts, to encourage and
stim u la te among the enterprises members of its nat ion al associatio ns the adop tion of
technologies an d processes, w hich improve their environmenta l performance.

To thi s end CET recommends to the Eu ropea n ceramic tile manufacturing
compa nies, to meet at least the following envi ronmental requirements, which are to
be met by the year 2000. an d to be revised subseq uent ly.

1. Emissions in to th e lIir:
Dust (Gru nd ing, sha pi ng, etc.)
Sprav d ryn g
Glaz ing
Kilns
Fluo rine from kilns

2. Emissions into o pen w llters:
pH
Suspende d solids
COD

Requ irem ents to be
met by the uear 2000

,; 100 mg /mJ

,; 75 mg /m'
,; 20 mg /m'
,; 25 mg /m 3

,; 10 mg HF / m'

5.5 - 9.5
,; 100 mg /l
,; 150 mg /l

Corresponding
tes t methods

BS3405

VOl gui dance 2286

N F T 90-008
pr EN 870
BS 6068 section 2.31

Table 3. efT reconnnendation 011 enoirommcntot requiremen ts.
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$ 12 GIlt. Total primary energy consu mption
[Ioil, gas, cu rren t) related to the production
of tiles! divided by the total p roduction
which is ready to be so ld ove r a period of 1
yea r.

Corresponding
test methods

DIN 38406 pa rt 22
s 5 mg /l
$ 0.5 mg/ l
$ 0.1 mg / l
s 5 mg/l

Requirements to be
met by the 'fear 2000

Boron
Lead
Cadmiun
Zinc

3. Sveci fic Energy consl/mption:

4. Speci fic Water consl/mption:
$ 30 I fresh (no t recvcled ) water I m' ov er a
period of 1 yea r. -

5. Recl/cling rates:
Water ;" 50% over a period of 1 year.

Ceramic waste: ;" 50% of weight (d ust, sludges
<fired and un fired >, broken tiles: including
the recycling of tile waste in other bu ilding
components), over a period of 1 year.

(In so me member states legal requirements may be more severe that the requirements mentioned above) .

CET also recommends, that companies make use of EMAS as a widely recognised
sys tem of environmental management in order to improve their environmental
performance.

Iilbl r J. crTrecotnmcndation Oil enuinnnmental reeuirentvnts.

PRODUCTION INTEGRATED TECHNOLOGIES TO REDUCE POLLUTI ON

The best way to red uce pollu tion is the use of "clean" or "cleaner" technologies. To
cha nge technologies the following guidelines should be followed :

1. Technologies for glaz ing without wa ter.

2. Unleaded glazes wi th better proper ties.

3. The use of so-called sintered lamellar filters to clean the air coming from glazing
cabins. Then the originally lost glaze can be completely recycled as a glaze.

4. To find and install filter techn ologies for separating waste glazes from the
cleansi ng wa ter of glaz ing-lines nea r to the place where they were lost so that the
glazes can be completely recycled as glazes

5. To improve techn ologies to reduce the energy consumption of kilns, dryers,
dru m mills etc.

6. To find new applications wh ere co-genera tion can be used .

7. To improve the qu alit y and the properties of the fired materi als which are ready
to be so ld so that they can be made thinn er to save raw ma terials and ener gy.
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