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Introduction

The harmony, the good atmoshere of schools, the bal-
anced development of the children are connected to
healthy school environment. It means the good indoor air
quality, good quality of drinking water, the careful man-
agement of waste, careful selection of the cleaning materi-
als, using plants in the school environment.

The health condition of the Hungarian children, spe-
cially the respiratory diseases are increasing. From the
reseach of the Environmental and Health Institute of
Hungary (1997-1999) we know that, every third child suf-
fers from this problem. The state of the environment and
health in Hungary urged the Hungarian government to
joint to the European Health and Environment process to
improve the sitution. The 2004 is an important year from
this aspect, because Budapest hosts the IV. Environment
and Health Ministerial Conference on 23-25 June.

The effects of a degraded environment on children’s
health raise increasing concern. Every year, unhealthy
environments cause the death of over 5 million children
all over the world. The Budapest Conference is the
European response to this situation. WHO/Europe has
taken the lead in the action for children and has focused
the Conference on ‘The future for our children’.

The Budapest Conference is the fourth in a series
started in 1989, bringing together ministers of health and
of the environment as well as major stakeholders.
European ministers are expected to reach consensus and
make political commitments to ensure safer environ-
ments for children, through the adoption of a
Conference declaration and of a children’s environment
and health action plan for Europe (CEHAPE).

Environment and health process, started at the end of
the 1980s, aims to build bridges between the health and
environment sectors, to deal with the effects of environ-
mental problems on human health at national and inter-
national levels.

Each conference involves two sectors and ministries,
providing a political forum for the discussion and adop-
tion of the main policies proposed for implementation at
national and international levels. The deliberations of
the ministerial conferences are addressed to national
governments, WHO/Europe and other intergovernmen-
tal organizations, nongovernmental organizations and
other stakeholders in the process.

In parallel, WHO/Europe participates in other
European initiatives and global actions, to bring health

high up the agenda of other sectors and ensure that it is
considered as a major component when policies are put
in place. Examples include the 2002 World Summit on
Sustainable Development and the Environment for
Europe process.

There are several topics of the conference, one of
them is the indoor air quality. The conference document
want to ensure a good indoor air quality in schools,
garanted by the political commitment.

The present publication based on the project called
“Clean environment and better future for our children”.

The lItalian Ministry for Environment and Territory in
collaboration with the Regional Environmental Center
for Central and Eastern Europe, (REC) Country Office
Hungary has implemented a joint project of Hungary
and ltaly for the Budapest Environment and Health
Ministerial Conference, 23-25 June 2004.

The objective of the project is to transfer awareness
raising initiatives to Hungary and for participants in the
IV. European Environmental and Health Ministerial
Conference in Budapest for the prevention of respirato-
ry diseases, with particular attention to children, which
have already been successful in Italy.

The project has two parts: 1. The preparation of the
National Breathing Day (NBD) in Hungary based on the
Italian concept. First NBD is on 24 June 2004, during
the IV. Ministerial Environment and Health Ministerial
Conference. 2. Indoor Air Quality in Schools, pilot train-
ing program for teachers, parents and school staff, adap-
tation of the Italian training initiatives for a short period
pilot project in Hungary.

Indoor Air quality in schools: training for parents,
teachers and school staff in Italy:

A Technical Scientific Commission, created in 1998 by
the Italian Health Ministry in order to elaborate propos-
als of preventive and legislative actions in indoor pollu-
tion, has prepared the Guidelines for the safety and pro-
motion of health in indoor, published on the Official
Journal of November 27, 2001.

In the framework of the above-mentioned Comission,
a working group ‘Allergies’ has been created and has
prepared the criteria for the indoor air quality control, as
concerns the allergic risk at home and in public places,
and presented a proposal of a specific programme for
school buildings.



This project agrees with the project Indoor air quality
in schools, which EFA-European Federation of Allergy
and Airways Diseases Patients Associations completed
in 2001 with a financial contribution from the European
Commission in the framework of the Community Health
Programme concerning pollution-related diseases.

Following these two important scientific papers, the
Rome Municipality has realized a project entitled: For a
school with healthy Air: asthma and allergy: prevention
and integration in the school setting, which ended with a
publication of a informative leaflet which was distributed
to parents and teachers of all maternal and primary
schools. Moreover, in a selected number of classes, the
Rome Municipality organised training for parents, teachers
and school staff through meetings with doctors and repre-
sentatives of the patients Associations. These lessons start-
ed in May 2003 and continued at the beginning of 2004.

After several consultation with the Hungarian and

Italian experts the pilot training program was developed
and implemented at the end of April 2004 in the REC.
The content of the training program focused on two
aspects of the air quality in schools. The first was the
present air quality in schools, actions for improvement.
The second was the chemicals used in schools, learning
about environmental friendly cleaning materials.

After the one day pilot training, the participants of the
schools were asked to integrate the concept of the train-
ing into the school development program, which is an
on-going process now. Measuring the outcome of the
training, an additional part of the project has been
developed with the help of the Hungarian Environment
and Health Research Institute. The Institute is measuring
the health indicators of the children in the selected
schools. The result will be presented in the side event at
the Budapest Conference. You can find further informa-
tion on the www.rec.hu website.



Part 1

THE TYPES OF DAMAGES
AND HARM IN THE AIR
OF ENCLOSED PLACES

BACKGROUND MATERIAL

Introduction

All adults and children are exposed to a wide range of
harms and damages in our everyday life which we
should take account of. | am strongly convinced that if
we are familiar with these hazardous and harmful sub-
stances and inform our surroundings about the methods
of lessening such harms, we do our best to protect our
health. It is not difficult to lessen these harms, we only
need to pay attention to it.

Our teacher colleagues would like to help in the
compilation. According to our experience the problems
of environmental and health education can be intro-
duced to our students with the use of the appropriate
method. Thus we offer factual exercises and methods for
realisation beside the background information.

When you get home after a stressful day, you close the
door and think you have locked out the problems of the
office, the poor quality air and the noise. The evening
will be comfortable and causy with your family.

However, it is essential to know what is around us in
the flat, the office or the school. What everyday objects
contain, what is in the air of our room and classroom.
We are going to discuss this topic in the following, but
we will touch upon the ways of protection from harms
and damages independent of us (how to lessen the
harmful impact of substances).

Based on my experiences as a teacher we are respon-
sible for drawing our students’ attention to harms affect-
ing them directly. Factual knowledge is vital in shaping
the conscious healthcare and environmentalist attitude.
And the shaping of this attitude is an essential require-
ment of the 21st century. We can only protect our health
and environment with environmental awareness.
Sustainability is workable this way only.

1. What is in the air of our flat, office and
school?

We should get acquainted with this question because
we spend most of our lives "enclosed”. An average per-
son spends 85-90% of his life in closed places. We face
the same kind of problems in school or at the working
place or at home.

Everything has changed around us: building materi-
als, furniture materials, paints, covering materials. Flats
have lower ceilings thus hazardous substances are pres-
ent in a larger degree of concentration than they used to.
We use gas for heating most of the times. There are more
and more hazardous materials harmful to health that get
released in the air of rooms and calssrooms.

Tobacco smoke
http://www.hazipatika.hu/topics/nikotinstop/articles?aid
=20040329130038#5

(based on the article of Mdrta Mdridss)
Tobacco smoke contains the mixture of 80 types of alka-
ne, alkene and alkine, approximately 100 aromatic
hydrocarbons, appr. 25 different types of alcohol, car-
bonyl-by-products, acids, ether salts, phenols and phe-
nolethers, further alkaloids and nitrogenous compounds,
peroxides, sterines and terpenes. There are a lot of can-
cerogenic substances among the enumerated ones. The
substances to be found in the smoke drift in the air as
solid corpuscles or fluid drops of various sizes. Larger
corpuscles stay affixed on the nasal mucous membrane,
smaller ones reach deeper areas to the air sacs of the
lungs. The ciliated cylindrical epithelium of respiratoty
tracts attempts to clear away the intruder substances
from the respiratory organ by uniterrupted motion, how-
ever, due to the impact of toxic substances the epithelial
cells perish at the same time. The corpuscles that man-
aged to get deeper stay affixed on the mucous mem-
brane where phagocytes gobble them up. The majority
of tobacco smoke consists of corpuscles of 0,1-1
micrometer which get to the depth of the lungs without
stopping and exert their effect there. You can calculate
now that a smoker collects 6 kg of dirt in his lungs if
(s)he smokes 20 cigarettes every day for 20 years.

Children growing up at places reeking of tobacco
smoke contract respiratory, conjunctiva and accessory
cavity diseases more often.

Thus it is essentila to prohibit smoking in the schools
and at working places.

Nitrogen-dioxide

It gets into the air of the house by cooking, baking and
heating. The quantity depends on the quality of the gas
used. In case of the combustion of natural gas with high
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heating quality more nitrogen-oxide is released. Gas-
convectors produce more hazardous substances than
the more modern forms of gas-heating. This composition
increases espacially the respiratory morbidity rate of
children under 2. If we cook in a kitchen with appro-
priate ventilation, it will be of great help. Let in fresh air
very often if you use the gas-cooker. Heating with con-
vector is not to be recommended in schools.

Formaldehyde
It is released from the formaldehyde-resin that is used as
an adhesive for furniture and furnishings compressed of
sawdust. This composition provides beneficial results as
it protects the floor and the wall-paper from moulding,
yet it does our health harm. Its cancerogenic effect was
proved in the 80’s, its allergen impact causes respirato-
ry diseases particularly.

The formaldehyde gets into the air from fresh timber.
In olden times only well and thoroughly seasoned wood
was used for building, therefore it provided much less
pernicious effect. Consequently one should forebear to
use such furnishings at home and at school.

Organic dissolvents evolving from synthetic materials
They might cause allergic reaction, when in a larger
degree of concentration they are cancerogenic.

Radon

Radon is a radioactive gas present in nature. Radioactivity
is the characteristic feature of certain substances. They
dissolve without any peculiar effect and transform into
another substance. The decomposition is accompanied
by radioactive radiation. By the formation of the Earth
these substances were already existing, but many of them
has dissolved since then. Their rate of decay is defined by
half-period. At the decomposition of the uranium occur-
ring in the soil radon is created which gets into the atmos-
phere. Its half-period is only 3,8 days. The radon content
of the air depends on the location and the weather.

They get on to the dust corpuscles drifting in the air and
thus become integrated into the air inhaled. They stay
affixed on the walls of the air sacs in the lungs, exert their
destroying effect thus increasing the risk of lung cancer.
The radon load is the greatest at floor level as most of it
originates from the soil. Most of the substances created at
the decomposition of radon are radio-active therefore
they produce harmful effect on our health, as well.

Biological contamination
Mildews and acarus are the two most important pollu-
tants. Mildew proliferates in premises with wet air. lIts
substances often generate respiratory diseases. We can
protect ourselves bycleaning with acetous or hypo water.
Both creatures may bring on allergic reactions. A lot
of the people staying at premises without appropriate
cleaning suffer fromchronic respiratory illnesses.
The acarus-allergen is an aggressive substance that
provokes an allergic reaction from the immune system
(the production of IgE ).
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This Articulata species of
microscopical size feed on
scarfskin from humans and ani-
mals. Its droppings contain a
highly irritative protein type.
This animal proliferates the
best at 20-26 degrees Celsius,
and at 60-80 vapor percentage. &

The acarus is to be found everywhere in the house, in
overlay mattresses, cushions, carpets, cuddly toys. Every
gram of domestic dust contains 10-20000 pieces of
acarus, thus all dust-traps should be removed. Dustin
should be done frequently. Airing in the sun will help a
lot as it decreases the amount of acarus.

Solution, alternative methods for lessening harmful
effects

e Use natural materials when building a house.

e Select paints, coloured varnishes, adhesives care-

fully.

Let in fresh air frequently and consistently.
Provide for legal background (see Appendix
No.1).

e Use plants (see Appendix No.2).

We spend most our lives at school or the working
place thus it is absolutely essential to create a healthy
environment. Printers and xerox machines release
chemical substances as well, so carefully chosen plants
may prove very useful at these spots. It is recommended
to place the following plants to such locations: azalea,
rubber palm, tulipe, poinsettia, bamboo. These plants fix
the harmful formaldehyde, the toluol etc. from the air.
Cactus should be placed next to the computer. If there is
central heating in the room, put several ferns into it.

You can read more about the plants in Appendix
No.2 which help in keeping the air of classrooms and
rooms clean.

2. Noise

We do not always consider noise as a source of envi-
ronmental contamination. We live surrounded by noise
in the streets, in school or in our homes. That is why it
makes a difference what kind of materials are used for
building and covering in the schools or at home. 60-70
% of the Hungarian population is affected with the noise
of traffic.

Therefore bushes and trees should be planted around
the school wherever it is possible. They damp the noise
because the small leaves and branchlets disperse the
sound waves and the susurration of the leaves damps the
disturbing noises.

3. Scents and smells

There is an olfactory epithelium of 5cm? in the upper part
of the nasal cavity of humans which consists of millions
of olfactory cells. They are irritated by the various smell
molecules. The result of smelling may trigger pleasant or
unpleasant feelings. Favorite smells and scents influence
the operation of the organism to advantageously.



Part of the basic smells is determined by the shape,
composition and construction of molecules. They are for
example: camphor, mint, ether and flower-scent. Other
smells are created by the electric charge of the molecule,
eg. pungent or rotting materials.

The sensitivity of smelling is nanogram (ng= 10-9g).
10 ng of smell is discernible in T dm3 of air. Depending
on the quality of the substance they provoke smelling to
different degree. Acetone of 4 ng, camphor of 0,016 ng,
vanilla of 0,0005 ng stimulates the olfactory epithelium.

Several substances of different concentration provoke
different smell. If we enter an unventilated classroom we
are exposed to unpleasant smells sometimes. But only a
short time after we do not smell them any more. The rea-
son for this phenomenon is the exhaustion of olfactory
cells, and only increasing smell intensity or intensive
smells can be perceived constantly.

Nowadays essential oils celebrate their revival. They
are used in different parts of our lives. A couple of inter-
esting data will show their effectiveness. We can use the
following oils not only in school but at home, as well.

Essential oils are the by-products of the operation of
the vegetable organism. They are compositions of scents
characteristic of species, they evaporate strongly. They
are stored in various part of the plant. The quality and
composition of essential oils is strongly influenced by the
soil, the climate, the age of the plant and the time of har-
vesting. The high price of essential oils derives from the
huge amount of plants used up for their production. For
example 1 kg of lemongrass oil necessitates 10 tons of
plant to be processed. 1 liter of orangeblossom-oil can be
extracted from 1 ton of hand-picked flower. 1 drop of
rose oil comes from 30 full-blown flowers (50 drops = 1
gram). We are going to write about a kind of oil that can
be used in classrooms, as well.

Lemon: native in East India, the oil is extracted from
the pericarp of the fruit by compression. It is a remark-
able and outstanding germ-killer:

e The vapor of the lemon oil killed the pathogen of
epidemic meningitis in 15 minutes,
the pathogen of typhus in one hour,
the pathogen of pneumonia in 2-3 hours,
the pyogenic bacteria in 2 hours,
the bacteria causing tonsilitis in 3—12 hours.

Thus we can sterilize the air of rooms to a large extent
by evaporating lemon oil in aromatizing lamps. This is
necessary because there are 20 000 pathogens in 1 m
of air in a central flat and 5 000 000 pathogens in Tm
air of an office. Moreover, lemon-oil frightens flies
away, as well.

METHODOLOGY

The transmission of everyday knowledge is getting more
and more emphasized in our education. Healthcare is
included into the requirements of the new final exami-
nation system and gets a stressed role. Thus the issue is

to e dealt with everywhere. We can get close to children
only with interactive methods. In the following we offer
some methods to supplement the background material
above which help teachers in transmitting and convey-
ing such ,dry” subjects while having fun.

Suggested methods:

1. Groupwork: The types of harm in the air of
schools and houses and the alternative methods to
lessen these harmful effects

e Task of group 1: How can you make the air in

your house more healthy? (1st exercise sheet)

e Task of group 2: The air of our home. (2nd exer-

cise sheet)

e Task of group 3: Double-faced problems, or else

professional ventilation. (3rd exercise sheet)

e Task of group 4: The built environment around us

and health.

(4th exercise sheet)

The exercise sheets contain loads of ideas. The
teacher can choose as (s)he wishes according to the
composition, age and erudition of the target group. The
exercise sheets are to be found in Appendix No.1.

2. Legal background

Are there any legal measures concerning the protec-
tion of human health and decrees defending the people
working in enclosed places?

It is essential to know the law and measures. Our stu-
dents get acquainted with legal measures outlining the
design and construction of school building. Of course they
are not supposed to know the whole provision. Students
become familiar with its details through a ,playful investi-
gation” when trying to find answers from the text of the
provision to the questions of the exercise sheet. The text of
the decree No. 19/2002 OM is included in Appendix
No.3. Appendix No.2 introduces the exercise sheet rec-
ommended for getting familiar with the provision.

3. Rhetoric contest: Compare traditional and mod-
ern buildings and the composition of their air.

Our sudents learn the rules of sophisticated discus-
sion and debate this way. They acquire the dodges of
persuasion based on arguments. The game is presented
in details in Appendix No.4.

4. Preparation of graphs, analysis : The features of
air in enclosed spaces (composition in percentage,
extent of exposure to radon in flats of different countries)
are determined by the students through the analysis of
graphs. They use their creative power at the preparation
of graphs. They can use the computer if necessary (they
can practice the operation of computers this way).
(Appendix No.5)

5. Literature work: Students try to collect informa-
tion in connection with the significant relations of scents
and essential therapy. They realise that substances
occurring in nature may be used for curing everyday dis-
eases and problems. We teach the children how to sub-
stitute medicaments and remedies with simple and nat-
ural substances and materials. But we do not forget to
mention the dnagers, either..



They collect material about various essential oils,
their effects, where they can be applied. It is worth intro-
ducing several essential oils and discuss their composi-
tion and effect.

6. Preparation of a plan: We familiarize our students
with facts like to what extent are we able to put up with
noise or how we can decrease the load of noise in our
immediate vicinity. (Appendix No.6)
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TEACHER TRAINING
MATERIAL DRAFT, OUTLINE

It introduces the outline of a teacher training material we
have already tested. The compilation was prepared from
materials you can read in the appendices. This material
can be processed and finished in 90 minutes.



Appendix 1
Exercise sheets for groupwork

1st group-task: How to make the air in your flat more healthy? Read the article you received and
answer the questions! Source: Clean your lungs with plants

NSZ e 5th December 2001 e Author: Mrs.Kérolyné Gyorgy dr.

What kind of plants would you use to clean the air? List them here!
Introduce these plants! Select the appropriate one from the pictures.
Calculate the base area of the room/classroom! How many square meters green area is necessary to achieve
clean air?
e If there are smokers around you how many plants would you keep in their rooms? Why?
Try to find interesting details about this plant! Summarize in a circle diagram what this plant causes to cohere
and in how many percentage! (You can use the computer too.)
e Prepare a comparative analysis of the ability of different plants to fix hazardous materials!

You will find an answer to all questions in the article. The pictures of plants can be loaded down from the fol-
lowing website:

http://www kertpont.hu/disznoveny.htm

The pictures and descriptions of plants can be found in Lelkes L. (editor): Indoor plants Agricultural Publisher,
Bp.1990 book or any other book on the same or similar topic.

1st group-task: The air of our home. Read the article handed to you then answer the questions!
Source: Professional ventilation

e Would you like to live in a healthy flat? Design the following but try to remain realistic! Take economical
view points into consideration as well!
> What substances would you use for building you own house?
> What room sizes would you design?
> What type of heating would you employ?
> What kind of furniture and objects would you put in your flat?

e Collect solutions which make it possible to significantly lessen the concentration of hazardous substances in
the air of the room!

e Fill in the following chart! Which would you be able to alter? Which emission source could you terminate?

Emmissi Name of contaminating Effect of contaminating Alteratives
mmission source substance substance to health for prevention
cigarette
gas-cooker 1.
2.
gas-convector 1.
2.
gas cirko 1.
2.
furniture
covering materials
plastic
Biological organisms 1.
2.
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2nd group-task: The two-foldedness of problems or else professional ventilation. Read the article

given to you then answer the questions!
Source: The air in our home http//www.lelegzet.hu/archivum/1998/01/0569.hpp

Do you think that draught of air is always harmful?
Compare the insulation of old and newly built houses! Fill in the following chart!

Type of flat Positive references Negative references

Old flats

Newly built flats

Air-conditioning equipment

3rd

Give a summary of the problems emerging in wet flats! Is there a connection between this situation and the
ventilation?

Give a summary of the problems emerging in dry flats! Is there a connection between this situation and the
ventilation?

The air gets used up in any kind of room if the windows are closed. Calculate how the composition of air in
the classroom changes during a lesson. You will find all necessary data in the text. You have to be aware of
the fact that with every inhalation 0,5 dm3 air gets into our lungs and when relaxed we breathe 16 times a
minute. Other data is included in the text.

group - task: Our built environment and our health. Read the text handed to you then answer the
questions!
Source: Our built environment and our health http://www.lelegzet.hu/archivum/2003/04/2755.hpp

Ask your classmates how much time in average they spend in enclosed spaces on weekdays and weekends.
Calculate the mean from the results!

a) time spent in enclosed spaces weekdays: hrs
b) time spent in enclosed spaces weekends: hrs
c) combined mean: hrs

List the modifications in building a house which cause the air to have more hazardous and harmful substances
today than it used to..

Which are the most hazardous substances in the air of rooms?

Draw a schematic contour of a human being! Draw in the organs that are exposed to the hazardous substances
present in the air of the room. Indicate these organs with arrows and write the name of the hazardous and
harmful substance there! Choose a different colour to each substance!

What are the hazards in vacuum-cleaning? Follow the route of a tiny grain of dust to the air sac of the lungs.
Compile a process graph based on your answer.

How can we protect ourselves from harmful effects? Word 10 suggestions which might help us in lessening
the harms of the air in rooms.

Prepare small drawings that demonstrate the ,Ill building syndrome”

12



Appendix 2
Exercise sheet to get acquainted with Ministry of Education Decree Nr.19/2002

PROVISIONS OF LAW

TASKS:
e What is the number of the decree?
Based on which law was this decree created?
What size should the building ground be where it is allowed to build a school? Where can they build a school?
What should be the floor covering be like? What should be the natural lighting like?
What kind of regulations concern the acoustics?
What size should a classroom have?
What size should various rooms have?
What size should collections have according to design?
What size should the teachers’ room have?

Appendix 3
Ministry of Education Decree Nr. 19/2002 (V. 8.)

On the Architectural and Technical Requirements for the Location and Design of Public Education
Institutions

Appendix 4
RHETORIC CONTEST

Duration of the game: 50 min

Recommended to age-group: 15-18 year-old

Aim: developing the culture of discussion, establishing reasoning skills (the new final exam requirements involve
reasoning as a method)

Applicable: in classes, forest schools, camps

Preparations (1 min)
e Form four groups (A, B, C and D)! all the groups receive the copy of the article about air-quality in flats which
should be eleborated by the groups.

The exercise (15 min for preparation)
The players collect arguments for the topic and they can make notes of it.
Topics:
e You move to an old house. You have to persuade your partner with arguments that you struck a better bar-
gain than he did with his newly built home! (A team)
e You move to a newly built home. You have to persuade your partner that you struck a better bargain than he
did with his old house! (B team)
e Persuade your partner to invest into an air-conditioner as it has a lot of advantages and creates a helathy micro-
environment at home! (C team)
e Persuade your partner not to invest into an air-conditioner as natural ventilation is much healthier than the
artificial one. (D team)
Select the flat located in the wetter environment! (One of the winning teams)
Select the flat located in the dryer environment! (The other winning team)

13



The course of the game: (11 min/pairs game)

e One pupil should be appointed from each group who has to argue based on reasons listed. The rhetor has
three minutes during which(s)he tries to convince his/her partner and the audience about his/her right. First
listen to the rhetors of team and B. then questions can be directed to the rhetors in 2-2 minutes. This is fol-
lowed by a voting. The audience votes about the more persuasive rhetor. They can vote with yes, no or
abstain. All the members of the four teams take part in the voting.

e Repeat the same with team C and D.

e The two winners compete in the final as stated above.

Announcement of results, brief evaluation: (1 min)

Resource: Professional ventilation

Appendix 5
GRAPH MAKING, ANALYSIS

1ST EXERCISE:

A part of Gyorgy Marx: Close to the atomic kernel is introduced. There is data in it indicating that the radon con-
centration might be totally different in various places. Use the data to complete a column diagram which shows
radon-concantrates depending on location. You can use a computer for the preparation of the diagram.

2ND EXERCISE:

A part of Gyorgy Marx: Close to the atomic kernel is introduced. There is data in it reporting about the alteration of
the mean value of radion.activity concentrate in the air of flats in certain countries. Prepare a column or circle dia-
gram with the help of data to show the differences measured throughout the countries. You can use a computer for
he preparation of the diagram.

3RD EXERCISE:

A part of Gyorgy Marx: Close to the atomic kernel is introduced. In the handouts copied you can read data about
the origin of radon to be found in our environment. Try to show the % distrobution of them in a circle diagram. You
can use a computer for the preparation of the diagram.

4TH DIAGRAM:
A part of Gyorgy Marx: Close to the atomic kernel is introduced. Analyse the graph. Use the copied substance for it.

Bg/m3

2000 T T 1
Ventilation

)
Without heating N }4}/ j

1000 ¥

L/ /U \/ Heaod | | |

0 12 24 0 12 24 0 12 24 0 12 24 0 12 24
lnap 2. 3. 4. 5. 6. 7. 8. 9. 10.

Resource: Gyorgy Marx: Close to the atomic kernel
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Appendix 6
THE NOISE
EXERCISE

Look at the following chart!

Let’s suppose that you get commissioned to build a school. Try to design what kind of substances you would like to
use, how you would want to face the walls and floor the calssrooms. Explain your selection.

substance speed (m/s)
rubber 40
air 340
cork-wood 430
water 1400
concrete 3200
brick 3600
glass 5200

EXERCISE

Observe the chart below!

It is good to know how intensive noises surround us. Which of them do you think you are exposed of in the class-
room? Which would you be able to avoid? Why is it worth doing so? Explain your response.

Volume Phenomenon Biological impact
10-15 dB Rustling of a leaf Pleasant silence
20 dB Whispering human sound Silent noise, possible to learn or
sleep meanwhile
35-40 dB Quiet radio, TV Silent noise, possible to learn or
sleep meanwhile
45 dB Permitted noise level
of class-room
50-55 dB Medium sound intensity talk In case of durable impact
60-70 dB Loud talk irritability, tenseness, insomnia,
75-80 dB Street crowded with vehicles circulation trouble, fall of body
temperature, inattention
may develop.
90 dB Full orchestra forte, engine-room, In case of durable impact
motorbike, Niagara falls. auditory nerves get damaged,
100 dB Earthquake in the distance, permanent hearing defect
power plant, beat band
120-130 dB Thunder, airplane Treshold of pain
140-160 dB Explosion May lead to deafness or death

(The resource of charts: K. Jusztin, Andrasné Orosz, Zsoltné Kapuvari J.: Naturalist and environmentalist pupils

exercise book Il. (The air)
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Indoor air quality training program — Szentendre

1. WHAT DOES THE AIR OF ENCLOSED PREMISES (FLAT, SCHOOL, OFFICE) CONTAIN?

¢ Brainstorming (5 min) foil, marker
e Group work, presentations
> Tasks of group 4 and human-drawings:
— The impact of contamination on health
— Provisions of law
— 10 suggestions for self-protection
> Tasks of group 2 and radon:
— Composition of air in room, chart
— Contaminations present in schools
— How to decrease the quantity of contaminating substances?
> Tasks of group 3:
— Filling in the chart
— Counting (with the data from text)
— Wet or dry flats have better air quality?
> Tasks of group 1:
— Plants cleaning environment
— What kind of plants should be kept at home or in the office or in the school
— Plants for smokers
Report

2. DILEMMAS

e Retoric contest (16 min) — two teams
Collection of arguments (5 min)
Rhetoric (3=3 min)

Questions to rhetor (2—-2 min)

Voting (1 min)

3. COMPARISONS - COMPOSITION OF AIR

e Preparation of graphs based on data (10 min)
e Presentation — announcing tasks (4 x 2 min)

4. THE NOISE

e Preparation of plans (10 min)
e Presentation of plans (2-2 min)
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Part 2

CLEANING THE SCHOOL

Introductory thoughts

It is a natural demand to have clean environment around
us. This is the prerequisite of hindering the spreading of
all kinds of diseases in closed premises like schools.
Class-rooms, staff room, laboratories, collections and
first of all toilets must be cleaned every day.

We can buy highly effective disinfectants in shops in
order to get rid of the spots of dirt and to kill germs. The
biggest problem caused by these detergents is that their
compounds mean great harm to our environment and our
health. One is exposed to this harmful effect both if (s)he
works with such chemicals (cleaners, wardens, or anyone
at home) and if one is present at a place these detergents
are being used. Therefore it is vital to get to know the san-
itary safety features of such chemicals, to take them into
consideration while using them and to try to purchase
products that have the smallest deleterious effect.

Nowadays people think that using a great amount of
concentrated and drastic cleaning chemicals and disin-
fectants is essential for tidiness. Of course this is partly the
work of manipulative advertisements. Manufacturers put
more and more new products on the market — eg. deter-
gents that remove even ,persistent stains” without effort.

It is important to emphasize that the durability and
the quality of consumer goods relies heavily on their
maintenance and tending plus the features of substances
used for it. One basic element of environmental aware-
ness is when we purchase durable consumer goods and
keep them fit for use as long as possible. In order to
achieve this we should do the cleaning with the most
appropriate and mild detergents.

The danger lying in the use of chemicals is shown by
the fact that recently more laws and regulations have
been dealing with the instructions how to use chemicals
securely. (See Appendix No.1)

Features of detergents

In the cleaning process the stain is removed from the
usually plain surface without or only with little water.
Physical and chemical changes occur during this
process.

Detergents are developed to remove specific types of
stains most effectively. There are no detergents suitable
for removing all kinds of dirt with the same effective-
ness. Effect is defined by the chemical composition and
physical characteristics of the stain and the detergent.

Characteristics should be indicated on the flask of the
detergent. For example as follows:

Name of detergent,

What to use it for,

Duration of employment,

Dosing,

Composition,

Health and work safety instructions: R and S
phrases, symbols of danger.

Symbols of danger: pictograms indicating the hazard
of using such substances. (See Appendix No. 2!) They
are used as labels in the European Union and in other
countries, as well. The lack of labels does not necces-
sarily mean that the chemical is harmless. The symbols
X (irritative (Xi) and harmful (Xn) substances) and C (cor-
rosive substances) can be found on detergents and the
symbol F (inflammable (F) substances and highly inflam-
mable (F+) substances) is on sprays.

Safety instructions are defined and provided by Act
XXV of 2000 about chemical safety. (See Appendix
No.3!)

R phrase and R number:

,a sentence referring to the risk of hazardous sub-
stances and preparations and the number of thiS
phrase.”

S phrase and S number:

,a sentence referring to the secure usage of haz-
ardous substances and preparations and the number of
thiS phrase.”

The meaning of the most common R and S numbers
may be read in Appendix No.4.

Safety datasheet:

»a document listing the conditions of defining, han-
dling, storing, transporting, and managing hazardous
substances and preparations plus the requirements of
healthy work.” (See Appendix No.5!) Merchants circu-
lating such detergents are obliged to prepare this
datasheet and hand it over to the customer.

The chemical composition of detergents determines
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how harmful they are to health and what kind of sym-
bols of danger and R and S phrases get on to them.

Types of detergents and their composition
http://www.okoszolgalat.hu/page7.php

All purpose cleaners and liquid detergents stand
close to mpensate the xerodermia and the solution of
dermal fat caused by tensides. Appendix No.7 indi-
cates the construction of tensides and the steps of
their operation. The fundamental requisite to syn-
thetical liquid detergents and multi-purpose cleaners
is to decompose in biological way. One condition is
they do not contain szulfon-acid tensides and diver-
gent hydrocarbon chains. The hidrofil molecule unit
usually includes several hidroxil groups. These deter-
gents must be phosphate and decolorant free.

Certain multi-purpose cleaners contain acetous acid or

other organic acid beside or instead of tensides, as
well.

Carpet cleaners remove dust, grease and other dirt
from the textile. They make it possible for us to clean
the substance dry and quick and to brighten its
colour. Such detergents contain powerful surfactant
compounds and colour vitalizing additives.

Stain removers help us get rid of stain and dirt con-
centrated on a small spot other detergents could not
remove. General stain removers are to be used in
case of grease or oil spots or food types leaving stains
in general. In fact they consist of the mixture of
organic dissolvents (benzine, carbon-tetrachloryde,
trichlorine-ethylen) and a base for impurity absorp-
tion. Specific stain removers may be used for the
removal of certain stain and spot types.

Fumniture polishes are sold in paste, cream or emul-
sion forms, their main constituents include wax, min-
eral and vegetable oils (alifis hydrocarbons) and
formaldehyde and silicone. They serve for the plug-
ging of pores in the wood and for polishing the sur-
face. Products in flasks usually have propane or/and
butane and air as power-gas. That is the reason why
these flasks are extremely inflammable.
Floor-polishes usually contain vax: beesvax, artificial
vax, paraffine by-products and their combinations.
non-ionic tensides are present in them in a greater
amount. Dissolvents like benzine, turpentine etc.
help the polishers in dispersing.

Body lotions serve for skin protection and for pro-
longing its span of life. The main ingredients consist
of polishing substances i.e. vaxes and vax-like sub-
stances. Other important components in body lotions
are fish-oil, dissolvents and reducers like turpentine
and benzine. Coloring agents, emulsifiers and occa-
sionally silicon oils can be found as additives in
lotions.

Windows and mirrors can be cleaned quickly with
window-cleaners. They contain a small amount of
surfactant tensides that have great washing effect
plus a component promoting the drying up of the
glass (eg. iso-propil-alcohol) and water.
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e Airsprays consist of fragrances, alcohol and deodor-
izers that neutralize cigarette smoke and food smell.
Their powerful fragrance overdominates the source
of the unpleasant smell, but it does not terminate the
smell. Their additives might serve as germ-killers and
antiseptic which are usually air-pollutants, moreover
they contain unhealthy para-dichlorine benzol or
acet-aldehyde.

o Plate-powders serve for the removal of corrosion lay-
ers on metal wares. Their cleaning action relies on
mechanical effect on one hand (polishing sub-
stances: kaolin, chalk-dust), on the other hand it
relies on chemical solvent action (surfactant sub-
stances: oxalate acid, ammonia solution). It often
contains ammonia which may cause harm to health
when inhaled unbroken.

e Oven polishers usually contain corrosive substances
(eg. caustic lye, potassium hydrate), and glycol plus
surfactant substances that are toxic.

e Germ-killers and toilet cleaners usually contain
chlorine and oxygen, thus they do not only kill germs
but they bleach as well. Highly toxic formaldehydes,
phenols, krezols etc. might be in these preparations.
There is sodium hypochlorite and sodium hydroxide
in the so-called chlorotic germ-killers, while the
bleaching powder consists of calcium hypochlorite.

Detergents contain sodium perborate serving as
oxidative bleaching powder, the bleaching effect of
which comes in effect best above 60 degrees Celsius.
The oxygen evolved eats away the blood, wine and
fruit stains therefore it disinfects at the same time. It
makes no sense to use it in water below 60 degrees
Celsius because its bleaching effect will not work.
Germ-killers based on oxygeninclude hydrogen-per-
oxyd at the decomposition of which bleaching and
antiseptic elemental oxygen gets evolved.

Optical bleaching detergents are organic combi-
nations that link to the textile fabrics like colouring
agents. They absorb vita-rays and radiate blue light
which extinguishes the possible yellowish shade of
white substances. The substance looks bright white
but it has nothing to do with its cleanness. Thus it is
absolutely superficial to use such bleaching deter-
gents.

e Scalers are strongly corrosive (eg. hydrochloric acid,
formic acid, acetic acid). They react to the calcium-
and magnesium-carbonate precipitated from water.
They often contain sulphamic acid, phosphoric acid
and non-ionic tensides.

e OQutlet cleaners contain sodium-hypochlorite and
sodium hydroxid. They are highly corrosive. The
chlorine gas formed by pouring warm water onto the
crystal reacts agressively to contamination.
Important to note! It is prohibited to mix detergents

containing acid (eg. scalers, acetous detergents) with

chlorotic detergents or to employ them together. In case
of chemical reaction toxic chlorine gas will be released

(See Appendix No.8). Indicators R31 and S50 refer to

this process.



Alternatives protecting our environment

Washing soda (sodium carbonate Na,CO,) is a gen-
eral water softener, steep, and fat dissolver detergent.
It has strong alkaline chemical reaction (CO,* + H,0O
=HCO, + OH"), dissolves in hot water, and serves
as damp-absorbing white powder. When mixed with
animal or vegetable fats it constitutes soap.

It is applicable for water softening: Na,CO, +
Ca* = CaCO, + 2Na* so it may replace phosphatic
detergents.

When used to a great extent it may cause sodifi-
cation in the soil therefore it is not suggested for use
at locations lacking in drainage and having a high
level of subsoil water.

Only a very small amount is enough of it.

Appr. 1-2 spoonful of washing soda is recom-
mended to 15 liter water for steeping dirty pots and
objects.

It becomes a multi-purpose cleaner when added
to hot water (3 spoonfuls)

If one spoonful is dissolved in one liter hot water
it may be used for cleaning strongly contaminated
surfaces.

For pots burnt down use 1 spoonful washing
soda dissolved in 5 liter hot water.

Washing soda can be purchased in the Green
Shop: Budapest, 1054, Nador str. 34. Tel: +36-80-
269-446 (green number to be called for free)
Lemon juice is a weak natural acid. It is applicable

for bleaching, scaling and cleaning metal.

Baking soda (sodium-hydrogen-carbonate NaHCO)
is a white powder similar to washing soda in its
impact, but is less alkaline, and dissolves easily in
water. When left in the fresh air it gets carbonated
slowly. Dissolves well in warm water.

It is perfect for scrubbing when mixed with little
water. Rub the oven with wet cloth then sprinkle
bakingsoda onto it while it is still warm and leave
for one hour before rinsing off.

Baking soda sprinkled onto the carpet should be
left for 15 minutes then vacuum-cleaned with great
care. Carpets will get clean this way and even
insects will be kept away.

You can buy baking soda in supermarkets or
pharmacies in packages of 50 and 200 gramms.

The obstruction of outlets might be solved by
placing 2 spoonfuls of baking soda there, pouring
150 ml vinegar onto it and then covering the outlet.
Leave covered until you hear a fizzling sound.

Acetous acid (CH,COOH) is a medium strongacid. It
serves as germ-killer, multi-purpose cleaner and
scaler. The diluted vinegar used in households is
innocuous to health and environment.

Synthesized vinegar of 20% must be diluted to
its half-one third. Natural vinegar has a smaller
degree of concentration.

Borax (sodium-tetraborate Na,BrO,*10 H,O) is a
colourless crystal. When left out in fresh air it turns
to dust. Its diluted solution has alkaline chemical
reaction, it dissolves in glycerine (the glyceric solu-
tion has acidic chemical reaction). It is applicable to
stain removal, window cleaning, scaling and clean-
ing the wall-paper.

Raw milk and egg white are perfect for skin care.
Lemon, white vinegar, glycerine, pure alcohol and
borax are all suitable for removing stains from carpet.
The fundamental rule of stain removal says that
immediately after the induction of spots removal
must be launched immediately.

Suggestions

e Try to use the mildest detergents with neutral
chemical reaction in the least possible concentra-
tion and amount.

e Use rubber gloves and let some fresh air into the
room when working with stronger chemicals as
they may cause allergic reactions when touching
the skin or inhaled.

e Do not purchase detergents that lack in easy to fol-

low instructions, dosage rules and gauge.

Do not follow the advertisements blindly.

In fact traditional methods and cleaning sub-
stances create the same perfect result, furthermore
our purse remains thick and our flat and environ-
ment becomes cleaner.

19



Environmental and healthy cleaning methods

Surfaces to be cleaned Instructions for cleaning

Windows, mirrors It is best to clean with warm acetous water. If we put a bit of methylated
alcohol into the cleaning water, it forms an anti-static layer.

Greasy contamination on kitchen window should be removed

with lukewarm liquid detergent and water.

Cleaning tiles and faucets Scalecrust can be removed by acetous water.

Polishing furniture Use natural textiles eg. cotton, wool, or plastic duster that functions
according to the principle of electrostatics. When selecting from
furniture polishes try to prefer substances containing natural vax

as they serve as the best for this purpose. A cotton cloth soaked

with warm milk is an excellent furniture polish. Scratches on furniture
should be scrubbed by a hazelnut cut into two halves (in case of
light-coloured wood) and darker furnitures should be treated with walnut
pieces. Water spots should be treated with the half-half combination

of cooking-oil and alcohol of 70%.

Dusting Try dusting with a soft cloth or mop, broom made of natural
substances (eg- horsehair broom).

Swilling Clean water is enough for dusting, only fatty contamination in kitchen
should be treated with detergent. The multi-purpose cleaner contains
1 liter of hot water and 3 spoonfuls of washing soda. Scaling might
be necessary in the bathroom with acetous water. Try to be sparing
of water by recycling it. If there is a baby in the family his/her bath
water can be used up for swilling (or the last wash-water gathered
from the washing machine).

Cleaning It is a multi-purpose cleaner, but applicable for strongly contaminated
surfaces: dissolve one spoonful of washing soda in one liter hot water.

Scrubbing with brush Used only for removing strong contamination eg. wall joints of grinders,
garden pavement.

Steeping of dirty objects Time can replace detergents, heat and powerful scrubing!

The majority of stains dissolves or softens when soaked in alkaline water
(eg- washing soda). Dirty pots, object should be steeped in 15 liter
water and 1-2 spoonful washing-soda.

For general washing up Even burnt down pots can be washed by the mixture of 5 liter water
plus one spoonful of washing soda.
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Appendix 1
Some important regulations for schools on chemical substances

Act XXV. of 2000 on Chemical Safety

Government Decree No. 189/2000 (XI. 8.) on Rules of Imposing Chemical Charges.

Government Decree No. 188/200. (X1.8.) on Rules of Operation of the Inter-ministerial Committee Acting in
the Field of Chemical Safety.

Decree No. 44/2000. (XI1.27.) of the Minister of Health on the Detailed Rules of Certain Procedures and
Activities in Connection with Hazardous Substances and Hazardous Preparations.

Joint Decree No. 25/2000. (1X.30.) of the Minister of Health and the Minister of Social and Family Affairs on
Chemical Safety of Workplaces.

Decree No. 26/2000. (1X.30.) of the Minister of Health on Protection Against Carcinogenic Substances of
Occupational Origin and on Prevention of Health Damages Caused by Such Substances.

Information No. 8004/2000. of the Minister of Health on the List of Hazardous Materials Classified in the
European Union.

Joint Decree No. 41/2000. (X11.20.) of the Minister of Health and the Minister of Environment on the
Restriction of Certain Activities in Connection with Certain Hazardous Substances or Hazardous Preparations.

Decree No. 6/2001. (11.28.) of the Minister of Environment on Certain Rules of the Biodegradability of
Surfactants Contained in Detergents and Cleaning Agents.

Joint Decree No. 12/2001. (V.4.) of the Minister of Environment and Minister of Health on Risk Assessment
and Risk Reduction of Chemicals.

Decree No. 16/2001. (VII.18.) of the Minister of Environment on List of Waste.

Appendix 2
Symbols of danger

Toxic (T) substances Inflammable (F) substances Irritative (Xi) substances
and Highly toxic (T+) substances and Highly and Harmful (Xn) substances
inflammable (F+) substances

Oxidant (O)
substances

Explosive
(E) substances

htto /www.fjokk.hu/kemiai_k.html!

Corrosive Environmental dangerous
(C) substances (N) substances
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Appendix 3
ACT XXV. OF 2000 ON
CHEMICAL SAFETY

The Parliament — having regard to people’s constitutional right to the highest possible level of physical and mental
health and healthy environment — in the interest of ensuring rights for chemical safety of natural persons in the
territory of Hungary, has adopted the following act, in order to identify, avoid, reduce, prevent and introduce the
damaging effects of hazardous substances and hazardous preparations.

w) R phrases and R number means a sentence and a serial number of the sentence referring to the risks of
hazardous substances or hazardous preparations;

x) S phrases and S number means a sentence and a serial number of the sentence referring to the safe use of
hazardous substances or hazardous preparations.

Chapter VI
RISK MANAGEMENT

Health Protection, Work Protection, Consumer Protection, Environmental Protection, Product Responsibility
20.§ (1) Before starting manufacturing, production, processing and use of hazardous substances or hazardous
preparations (including the import), the less hazardous substance (preparation) should, if possible, be cho-
sen from among the hazardous substances and hazardous preparations, which are suitable to the same pur-
pose.

For justification of the choice, the necessary risk assessment and cost-b