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Exercise 1 
 
Purpose of the exercise: 
The aim of the practical task is to get to know the concept of environment, environmental 
protection, environmental management and pollution; classification of environmental elements; 
characteristics and major types of systems; concept of model and modelling, the characteristics of 
the model and the principles of environmental protection.  
 
Description of the exercise: 
Depending on the number of students, students work in groups of 2 (in a computer room) and 
create a presentation on environmental responsibilities  such as protecting air purity; the protection 
of the soil; water protection; noise and vibration protection; protection against dangerous 
substances; radiation protection; waste management; nature and landscape protection. Search 
different kind of model within each topic and show how to enforce the principles of environmental 
protection in it.  
 
Required knowledge:  

 Concept of environment, Concept of environmental pollution, Environmental elements 
 Natural resources, Natural elements, Classification of natural resources 
 Causes of environmental pollution, Pollutant Sources 
 Classification of pollutants, Environmental systems 
 Principles of environmental protection, Environmental responsibilities 

 
Guideline: 
 
Create groups of two people; discuss which environmental responsibilities you would like to deal 
with (for example water protection, waste management and landscape protection etc.). Use the 
computers in the computer room. First, you need to think on how you will build your 
presentations. Keep in mind that presentations should be maximum 10 minutes. You can choose a 
rapporteur from the group to present, but you can also perform it together.  
About the structure of the presentation, 

 the presentation must include a title slide (which is your topic, your name and the name of 
the subject, date etc.),  

 after that you can present generally the environmental responsibilities which you selected,  
 and presentation a model of selected environmental responsibilities and describe how to 

enforce the principles of environmental protection. 
 
You can find a different kind of modelling techniques in the following websites: 

 https://www.researchgate.net/ 
 https://www.sciencedirect.com/ 

 
Keywords: modelling of eg. soil protection, examination of e.g. waste management etc. 
 
Note: During this task, it is important to know which the principles of environmental protection 
are. So firstly, you need to talk about these and then discuss how to share the task, who is looking 
for the model you want to show and who is preparing the presentation. 
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Exercise 2 
 
Purpose of the exercise: 
 
The aim of the practical task is to get to know the concept and classification of natural resources; 
and biogeochemical cycles.  
 
Description of the exercise: 
 
During this task, the students illustrate and explain how carbon, nitrogen and oxygen are cycled 
through an ecosystem. Get into groups of three, one member will research the carbon cycle, one 
will research the nitrogen cycle and one will research the oxygen cycle. For each cycle, the group 
member will create a poster/diagram on A3 paper (black and white). Write at least half page report 
that outlines the cycle, defines all terminology and describes all steps involved in the cycle. After 
each group member has completed their research, they will return to teach the other two members 
about his or her cycle. 
 
Required knowledge:  
 
Major groups of natural resources, Non-renewable sources, Biogeochemical cycles (Carbon cycle, 
O2 cycle, N-cycle).  
 
Guideline: 
 
Get into groups of three, one member will research the carbon cycle, one will research the 
nitrogen cycle and one will research the oxygen cycle. For each cycle, the group member will: 

- create a poster/diagram on A4 (black and white) 
- write at least a half-page report that outlines the cycle, define all terminology and describes 

all steps involved in the cycle 
- also include at least at least two factors that would/could disrupt your cycle 
After each group member has completed their research, they will return to their group to teach 
the other two members about his/her cycle. 
 

For example let’s see the water cycle: 
 

The half-page report: 
Water molecules are made of hydrogen and oxygen atoms. Hydrogen and oxygen are nutrients 
that organisms need. Clearly, there is no problem obtaining these nutrients in aquatic 
ecosystems. However, they are sometimes in short supply in terrestrial ecosystems. The cycling 
of water in nature involves both aquatic and terrestrial ecosystems and the air above them. Let’s 
see how this occurs:  
Water vapour enters the atmosphere through transpiration from vegetation. Transpiration is the 
loss of water through pores in the leaves of plants. It also enters the atmosphere through 
evaporation from bodies of water and the soil. In the cool upper atmosphere, this vapour 
condenses, forming clouds. In time, enough water collects in the clouds to cause precipitation. 
When this occurs, some of the water falling on the ground runs along the surface of the ground 
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to a stream, pond or other body of water. This is called surface runoff. Some of the water also 
soaks into the ground by a process called percolation. Some water percolates down to the 
bedrock. Then it becomes ground water and gradually runs back to lakes and other bodies of 
water. Some of the water in the soil moves up to the roots of plants by capillarity. The roots 
absorb the water. This is how most plants get the hydrogen and oxygen they need. Animals can 
obtain water by eating plants or by eating other animals. Of course, they can also obtain water 
by drinking it directly from a body of water. When plants and animals die, they decompose. 
During the decomposition process, the water present in their tissues is released into the 
environment. 

 
Example of water cycle: 
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Exercise 3 
 
Purpose of the exercise: 
 
The aim of the practical task is to get to know the impact of societies on the environment 
(agricultural societies, urbanization, technological advances, and their negative environmental 
effects).  
 
Description of the exercise: 
 
In this task, the students work individually and they calculate their own ecological footprint. They 
visit the following website: http://www.footprintcalculator.org/. They sign in, and after that they 
answer for different question to calculate their ecological footprint. After the calculation, they will 
discuss the results with the others, and evaluate them. They make suggestions for themselves and 
each other’s how they can reduce their footprint. Finally, they will discuss the impact of the 
societies of the environment, mainly the advantages and disadvantages of agricultural societies 
and urbanization). 
 
Required knowledge: 
The impact of different society on environment, Process Drivers, The method of ecological 
footprint calculation 
 
Guideline: 
In practice, the task is to calculate your ecological footprint. There are a lot of calculation 
program/website. Please select one from the following websites and calculate your ecological 
footprint and choose other footprint optionally: 
 
1. My Footprint 
Website: http://www.myfootprint.org/ 
My Footprint takes a measure of your lifestyle pattern through 27 simple questions. The result is 
likened to the amount of land and ocean area that would be needed to sustain your way of life. The 
ecological footprint is measured in global hectares or global acres. What you swallow from the 
Earth is also calculated across categories like home energy use and transportation, food, housing, 
and goods and services. 
The best thing about this site apart from a slick interface is that it’s tailored for all countries across 
the globe. 
 
2. Carbonfootprint 
Website: https://www.carbonfootprint.com/calculator.aspx 
The calculator that’s available at carbonfootprint can also give the values for countries around the 
world. You have to enter a figure for the period (usually a year) of consumption. The calculator 
measures carbon emissions across several lifestyle categories and also secondary sources like 
dietary preferences and recreation habits. Results are compared against country and global 
averages. 
 
3. Zerofootprint 
Website: www.zerofootprint.net 
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Zerofootprint has a suite of tools which aid companies and communities to manage and offset 
emissions. As a part of its toolset for individuals, Zerofootprint has calculators for kids and 
youths. These are really simple tools that can be used in homes and classrooms for basic 
environmental awareness. For adults, you have a full set of quick one-minute calculators. After 
you enter your basic lifestyle information, the calculator will provide an estimate of your carbon 
emissions in 60 seconds or less. A broader tool is the Personal Carbon Manager which stores all 
your consumption data in your created account. 
 
4. World Wildlife Fund’s Footprint Calculator 
Website: https://www.carbonfootprint.com/calculator.aspx 
A quick series of multiple choice questions for measuring your eco-impact. The questions cover 
your food habits, travel, home, and stuff (purchases). If you live in Europe, then this simple and 
quick calculator can give you a measure. 
 
 
5. Earth Day Network Footprint Calculator 
Website: https://www.earthday.org/take-action/footprint-calculator/ 
The calculator is also based strictly on the recognized global standard for ecological footprints. 
Thus, it calculates how much of a biologically productive area is required to produce the resources 
for the human population and to absorb its waste. The carbon footprint is just one of the things 
that adds up to the whole personal consumption meter. 
 
After the calculation, please discuss your results with the others, and evaluate them. Please make 
suggestions for yourself and for the others how you can reduce your footprint. Finally, discuss the 
impact of the societies of the environment, mainly the advantages and disadvantages of 
agricultural societies and urbanization. 
 
For example: 
 
Advantages of Urbanization: 

 Growth in industrial productions: The production in various industrial sectors like cement, 
iron and steel, textile, fertilizers ,computing etc., are helping in the economic growth of the 
country. Export increase and this forest reserve increases. 

 Growth in trade and commerce: Urbanization helps the nation’s business sector. Rural 
people came to the urban places with their goods. 

 Development in tourism industries: People from foreign countries are attracted to good 
cities and towns having better transport facilities. Tourism is a good source of foreign 
currency for a country. 

 Improvement in Science, Culture etc.: Urban places are the meeting point of all good 
cultures of various localities. Education, science and technology developments take place 
in urban places improving the society as a whole. 

 
Disadvantages of Urbanization: 

 The rapid inflows of rural population to urban places give rise to housing problem and thus 
slums are developed in these places. 
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 The decrease in rural population effects the agricultural productions due to shortage of 
workers in rural areas. 

 The increase in population in urban places pressurize water and sanitation facilities. It 
results in environmental pollution, health hazards etc.. 

 The unemployment increases in urban areas. Due to the various criminal activities, 
corruption etc. increases affecting the law and order system. 

 
And the other way to collect the advantages and disadvantages of urbanization: 
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Exercise 4 
 
Purpose of the exercise: 
 
The aim of the practical exercise is to familiarize students with organized forms of international 
environmental protection, major environmental conferences and the concept of sustainable 
development.  
 
Description of the exercise: 
 
During the exercise, students represent a nation at a fictitious environmental conference organized 
by them, discussing the results of previous conferences and setting new goals. 
 
Required knowledge:  
 
The development of international environmental and nature conservation organizations, Primary 
regulation, Concept of sustainable development, Principles of sustainable development, The 
requirements for sustainable development. 
 
Guideline: 
 
At first, you need to select a nation which will be represent at the conference. The teacher will be 
the chairman. He/she will create the agenda, however you need to know the main results of the 
earlier environmental conference (1972. Stockholm, 1992 Rio Convention, 1997 Kyoto Protocol, 
2002. Johannesburg, 2015 Paris). Due to, in the first part of the practice, you need to collect the 
important information and results about the conferences. Create a group of three, and select a 
conference, summarize in maximum 1 page.  
For example about the Kyoto Protocol: 
The Kyoto Protocol is an international treaty which extends the 1992 United Nations Framework 
Convention on Climate Change (UNFCCC) that commits state parties to reduce greenhouse gas 
emissions, based on the scientific consensus that (part one) global warming is occurring and (part 
two) it is extremely likely that human-made CO2 emissions have predominantly caused it. The 
Kyoto Protocol was adopted in Kyoto, Japan on 11 December 1997 and entered into force on 16 
February 2005. There are currently 192 parties (Canada withdrew from the protocol, effective 
December 2012) to the Protocol. 
The Kyoto Protocol implemented the objective of the UNFCCC to reduce the onset of global 
warming by reducing greenhouse gas concentrations in the atmosphere to "a level that would 
prevent dangerous anthropogenic interference with the climate system". The Kyoto Protocol 
applies to the six greenhouse gases listed in Annex A: Carbon dioxide (CO2), Methane (CH4), 
Nitrous oxide (N2O), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), and Sulphur 
hexafluoride (SF6).  
The Protocol is based on the principle of common but differentiated responsibilities: it 
acknowledges that individual countries have different capabilities in combating climate change, 
owing to economic development, and therefore puts the obligation to reduce current emissions on 
developed countries on the basis that they are historically responsible for the current levels of 
greenhouse gases in the atmosphere. 
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The Protocol's first commitment period started in 2008 and ended in 2012. A second commitment 
period was agreed in 2012, known as the Doha Amendment to the Kyoto Protocol, in which 37 
countries have binding targets: Australia, the European Union (and its 28 member states), Belarus, 
Iceland, Kazakhstan, Liechtenstein, Norway, Switzerland, and Ukraine. Belarus, Kazakhstan, and 
Ukraine have stated that they may withdraw from the Kyoto Protocol or not put into legal force 
the Amendment with second round targets. Japan, New Zealand, and Russia have participated in 
Kyoto's first-round but have not taken on new targets in the second commitment period. Other 
developed countries without second-round targets are Canada (which withdrew from the Kyoto 
Protocol in 2012) and the United States (which has not ratified). As of November 2018, 122 states 
have accepted the Doha Amendment, while entry into force requires the acceptances of 144 states. 
Of the 37 countries with binding commitments, 7 have ratified. 
Negotiations were held in the framework of the yearly UNFCCC Climate Change Conferences on 
measures to be taken after the second commitment period ends in 2020. This resulted in the 2015 
adoption of the Paris Agreement, which is a separate instrument under the UNFCCC rather than 
an amendment of the Kyoto Protocol. 
Please present the different conferences for each other. In the second part of the practice, it is very 
important to search about the current situation, energy consumption, public opinion, government 
stance and effects of climate change, agriculture, forest ant other ecosystems etc of your country 
and decide how you represent your country at the conference.  
 
For example the climate change in China 
 
Since 2006, China has been the world's largest emitter of CO2 annually. China ratified the Kyoto 
Protocol as a non-Annex B party without binding targets, and ratified the Paris Agreement to fight 
climate change. As the world's largest coal producer and consumer country, China worked hard to 
change energy structure and experienced a decrease in coal consumption since 2013 to 2016. 
However, China, the United States and India, the three biggest coal users, have increased coal 
mining in 2017.The Chinese government has implemented several policies to control coal 
consumption, and boosted the usage of natural gas and electricity. Looking ahead, the construction 
and manufacturing industries of China will give way to the service industry, and the Chinese 
government will not set a higher goal for economic growth in 2018; thus coal consumption may 
not experience continuous growth in the next few years. 
The annual CO2 emissions of China were 10150.82 million tonnes in 2016, followed by the 
United States (5311.69 million tonnes) and India (2430.8 million tonnes). The energy structure 
and human activities caused global warming and climate change, and China suffered from 
negative effects in agriculture, forest, water resource etc. 
China is implementing some policies to mitigate the bad effects of climate change, most of which 
aim to constrain coal consumption. The Nationally Determined Contribution (NDC) of China set 
goals and committed to peak CO2 emissions by 2030 in the latest, and increase the use of non-
fossil energy carriers, taking up 20% of the total primary energy supply. If China successfully 
reached NDC's targets, the GHG emissions level would be 12.8–14.3 GtCO2e in 2030, reducing 
64% to 70% of emission intensity below 2005 levels. China has surpassed solar deployment and 
wind energy deployment targets for 2020. 
 
 



  
  
 
 
 

 

11 
 

The chairman open the conference with the aim of launching nations towards the next level of 
ambition needed to tackle global warming and put the world on a safer and more prosperous 
development path.  
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Exercise 5 
 
Purpose of the exercise: 
 
In practice, students become familiar with global environmental issues (war and peace, 
overpopulation, food crisis, material and energy crisis, environmental crisis).  
 
Description of the exercise: 
 
As part of this exercise, students select 1-1 global environmental issues and prepare a 5-minute 
presentation for the others. At the end of the lectures, they discuss together what might be the 
solution to these problems. In the second half of the practice, each student reports on the processes 
taking place in his / her own country, as the country of students has a different social situation, 
environmental problems and an ecological footprint. 
 
Required knowledge:  
 
Concept of the global environmental problems: War and peace, Overpopulation, Causes of 
overpopulation, Effects of overpopulation, The three phases of the ecological crisis, Food crisis, 
Material and energy crisis, Environmental crisis. 
 
Guideline: 
 
Please create a group of three, and than select a global environmental issues which you will 
present in a 5 minutes presentations. At first, please search about the main characterization of the 
selected global environmental issue and than talk about how will you build your presentation. 
Keep in mind that presentations should be maximum 5 minutes. You can choose a rapporteur from 
the group to present, but you can also perform it together.  
 
About the structure of the presentation, 
• the presentation must include a title slide (which is your topic, your name and the name of 
the subject, date etc.),  
• after that you can present generally the environmental problem which you selected,  
• and present the solution which you suggest and describe how to solve this problem.  
 
You can find a different global environmental problems in the following websites: 
• https://www.researchgate.net/ 
• https://www.sciencedirect.com/ 
 
Keywords: global environmental issues, global environmental problems, crisis, war and peace, 
overpopulation, food crisis, material and energy crisis, environmental crisis 
 
In the second half of the practice, you should create a report on the processes taking place in his / 
her own country, as the country of students has a different social situation, environmental 
problems and an ecological footprint. Let’s show the different environmental problems in your 
country in two minutes. To the presentation, you can use power point or chalkboard etc.  
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Exercise 6 
 
Purpose of the exercise: 
 
The aim of the practical task is to get to know the concept of pollution of the environment, 
classification of pollutants, types and causes of pollution.  
 
Description of the exercise: 
 
Students are divided into groups during the exercise, and they create a 5 minutes presentation 
about the water-, soil- and air pollution. 
 
Required knowledge: 
 

 Concept of environmental pollution, classification of pollutants, Air pollution 
o Impacts of polluted atmosphere, air pollutants, types of pollution 
o Classification of pollutants by origin 
o Classification by participation in a chemical process 

 Water pollution, Soil contamination, Ways of contaminations, Health effects of 
environmental pollution 

 
Guideline: 
 
Please create a group of five, and than select a pollution which you will present in a 5 minutes 
presentations. At first, please search about the main characterization of the selected pollution and 
than talk about how will you build your presentation. Keep in mind that presentations should be 
maximum 5 minutes. You can choose a rapporteur from the group to present, but you can also 
perform it together.  
 
 
About the structure of the presentation, 
• the presentation must include a title slide (which is your topic, your name and the name of 
the subject, date etc.),  
• after that you can present generally pollution which you selected,  
• and present the solution which you suggest and describe how to solve this problem.  
 
You can find a different topic about the pollution in the following websites: 
• https://www.researchgate.net/ 
• https://www.sciencedirect.com/ 
 
Keywords: pollution, contamination, water, soil, air 
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Exercise 7 
 
Purpose of the exercise: 
 
The aim of the practical task is to get to know the concept of Soil protection. The concept of soil, 
its functions. The concept of soil degradation, its causes, factors preventing soil fertility. Sources 
of soil contamination. Heavy metal and oil pollution of soils. Remediation technologies, 
phytoremediation. Self-cleaning of soils.  
 
Description of the exercise:  
 
During the exercise, the students bring their own soil sample (from garden etc.). In the laboratory, 
students examine the pH, soil plasticity according to Arany. 
 
Required knowledge: 

 Environmental interpretation of soil protection, Principles of soil protection, Soil concept, 
Soil functions, Degradation of pollutants in soil, Causes of soil degradation, Inorganic 
pollutants 
o Lead (Pb) 
o Cadmium (Cd) 
o Mercury (Hg) 
o Nickel (Ni) 

 General considerations for selecting remediation technologies, Major principles of 
remediation, Self-cleaning of soil.  

 
Guideline: 
 

1. Determination of pH value with portable pH meter 
Refer to instructions and calibrate your pH meter prior to each use.  Unscrew jar lid and fill 
the lid level with soil. Do not compress the soil. Pour into jar.   Add 5 jar lids of distilled 
water and screw lid on tight. Shake for 5 minutes then allow to settle for 10 minutes. Rinse 
the pH meter electrodes in distilled water and dry gently with a tissue. Take a reading by 
immersing the electrode in the water above the settled soil as per manufacturer 
instructions. Make sure the electrodes are fully covered. Take care to minimise electrode 
contact with soil at the bottom of the jar.  Gently stir the solution with the electrode while 
allowing the reading to stabilise. Try not to unsettle the sediment. Record results as pH.  
Rinse electrode before next reading. 
 

2. Soil plasticity according to Arany 
Upper limit of plasticity according to Arany (KA). The quantity of water (cm³) that is 
necessary for preparing a fully water saturated “aggregate free” soil paste from 100 g 
oven-dry soil sample to reach the “endpoint indicator”, which is the “sticky point”. When 
the peaks formed from the past just turn down. 
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The method is not applicable for soils with coarse fragments, for coarse sands and for 
organic soils, because soil paste cannot be prepared from these soils, and therefore, sticky 
point indication is not possible. In such cases the saturation percentage (SP) is used for the 
determination of soil textural classes, which is the world-widely used international 
standard method: the quantity of water (cm³) that is necessarily given to 100 g oven-dry 
soil to have a uniformly wetted (aggregate free) soil with “mirror-like” drop/film of water 
on its surface. 
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Exercise 8 
 
Purpose of the exercise: 
 
The aim of the practical task is to get to know the concept, structure and composition of the 
atmosphere. Thinning of the ozone layer, greenhouse effect, odorous substances in the 
atmosphere, air pollution caused by landfills. Atmospheric aerosols. Smog classification, 
characteristics. Self-cleaning of the air.  
 
Description of the exercise: 
 
Students are divided into two groups during the exercise. One group is preparing for London-type 
smog, while the other group will talk about the Los Angeles smog. Based on certain aspects, two 
different types of smog are evaluated. Finally, they discuss their results. 
 
Required knowledge: 
 

 Concept of the atmosphere, Non-gaseous components of the atmosphere (aerosols) 
 The structure of the atmosphere (troposphere, stratosphere, mesosphere, thermosphere, 

exosphere) 
 The greenhouse effect, Greenhouse gases, Air pollution, Sources of contamination, 

pollutants, The most common pollutants and their characteristics (Sulfur dioxide, Oxidized 
nitrogen compounds, Fluorine, Carbon monoxide, Solid impurities (dust, particles) 

 The spread of air pollutants in the atmosphere, Purification processes 
 
Guideline: 
Please create the groups of two. One group is preparing for London-type smog, while the other 
group will talk about the Los Angeles smog. Based on certain aspects, two different types of smog 
are evaluated. Finally, you can discuss your results. 
 
Example for the comparing of the two types of smog: 
 
Classical smog vs. Photochemical smog 

London smog (or classical smog) Los Angeles smog (or photochemical smog) 
This type of smog is first observed in 1952 in 
London. 

This type of smog was first observed in 1943 in 
Los Angeles. 

It involves smoke and fog (smog). The word smog is misnomer here as it does not 
involve any smoke or fog. 

It is formed due to presence of SO2 and 
humidity in the air which combine to form 
H2SO4 (Sulphuric acid) fog which deposits on 
the particulates. Therefore, London smog is 
also known as Sulfurous smog. 

It is formed due to photochemical reaction 
(presence of sunlight) taking place when air 
contaminants NO2 and hydrocarbons forming 
toxic chemicals like peroxyacylnitrates (PAN), 
Ozone etc. Los Angeles smog is also known as 
Photochemical smog. 

It is reducing in character. Chemically it is It is oxidizing in character. It has high 
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reducing mixture and hence is called reducing 
smog. 

concentration of oxidizing agents hence it is 
known as oxidizing smog. 

It causes bronchitis irritation, i.e. problem in 
the lungs. 

It causes irritation in the eyes. 

It is formed in the months of winter particularly 
in the morning hour when temperature is low. 

It is formed in the months of summer during 
afternoon when there is bright sunlight so that 
photochemical reactions can take place. 

Reduction: in simple terms addition of 
hydrogen 

Oxidation: addition of oxygen. 
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Exercise 9 
 
Purpose of the exercise: 
 
The purpose of this task is to get acquainted with different technologies of classic water rating.  
 
Description of the exercise: 
 
During the task, the students measure the following parameters in the lab: COD, pH, EC value, 
and nitrate/nitrite ion from different water samples. After the measuring, they create an 
assignment, in which the length should be 5-10 pages.  
 
Required knowledge:  
Basics of water protection, Classic water rating, Collecting, treating and disposing of municipal 
waste water (Determining of COD, Determintaion of pH and EC, Determining of  nitrite, nitrate 
ion) 
 
Guidelines: 
 
During the task, please measure the following parameters in the lab: COD, pH, EC value, and 
nitrate/nitrite ion from different water samples. During calculation of parameters, please use the 
description which you can see below. For the lab practice, please bring your own water sample 
from the tap (if it is possible).  
 
1. Determining of COD  
 
Name of the sample: Water sample 
Materials and tools:  

 NANOCOLOR measuring instruments 
 Destructive (heat block) 
 COD 40 Cylindrical cuvette test kit 
 automatic pipette 
 goggles 

Method:  
After 2 hours of oxidation at 148 ° C with potassium dichromate / sulfuric acid / silver sulphate, 
photometric determination of reduction of chromate concentration. 
Description:  
Open the test tube, hold it diagonally, and slowly add 2 ml of the sample without mixing to form 
two separating layers. Screw the roof back onto the test tube, grasp it at the top and shake it 
gently. (CAUTION: the test tube warms up, becomes cloudy) and put it in the heating block, set to 
148 ° C and 2 hours. Press the "START" button. Exactly 2 hours after, the heating block stops. 
Remove the cylinder cube from the heating block (CAUTION: HOT), place it on a test stand and 
allow to cool to room temperature. 
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Schematic experimental diagram for determination of chemical oxygen demand (COD)  
 
Measuring with a photometer: measuring range 15-160 mg/l O2 (Figure 4). 

 Switch on the photometer „READY” 
 Use NANO measurement mode 
 Indicates extinction measurement with the “ARROW” symbol 26 COD 
 Press the "Null zero" button. 

Set the filter disc to 2 and insert the blank in the photometer and press the “Null zero” button 
(0.000 must be displayed on the instrument). After 2 seconds, Sample appears. Insert the 
cylindrical cuvette filled with the clean sample into the photometer and press M to read the result. 
If you want to measure multiple samples, insert the new reaction tube into the photometer and 
press the "M" button. The COD value can be read directly in mg / l on the display. After the test, 
do not pour out the contents of the test tubes as they are hazardous. Place an X mark on top of the 
cap so that the cuvette is already in use and put it back in the box. 
 
2. Determintaion of pH and EC  

 Name of the sample: Water sample 
 Materials and tools:  

o pH test strip 
o HANNA HI 2250 desktop pH and EC meter 
o Beaker 
o Glass rod 
o De-ionized water 

Using of HANNA HI 2550 pH and EC meter 
1. 1. Calibration of the instrument: conducted by the teacher 
2. Power on the back with ON / OFF button 
3. Press the RANGE button to select the measurement mode: pH or EC (conductivity) 
4. Carefully remove the cap from the pH electrode and expose it to the solution. Dip the tip of 

the electrode into the sample to a depth of 3 cm. Stir the sample carefully with the 
electrode, read the value when the hourglass sign disappears. The pH value in the middle 
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and the temperature value on the right side can be read. After use, rinse the electrode with 
distilled water and replace the cap 

5.  Measure the EC value with the HANNA HI 2550 desktop pH and EC meter (Figure 5) 
6. Select EC using the RANGE button. Placing the probe in the sample (the holes are below 

the surface of the solution). The conductivity (microS / cm) can be read in the middle. 
After use, rinse the electrode with deionized water. 

 
 

3.Determining of  nitrite, nitrate ion 
 
Determining of nitrate ion: 

 Name of the sample: Water sample 
 Materials and tools:  
1. 1. Pour 5 ml of water sample into 2 glass jars (1 control and 1 reaction) 
2. Only add reagents to glass B: 5 drops of NO3

-1, close the bottle and mix. 
3. Add a tablespoon of NO3

-2 (Figure 6), close the bottle and stir for 1 minute 
4. Wait 5 minutes and then compare the results based on the color scale 
5. After use, pour the samples into the drain, wash the two glass jars, the plastic stick and 

wipe the tools and place them back in place. 
6. Describe the nitrate content of the sample based on the table. 

 
Determining of nitrite ion:  
Measurement range: 0.02-0.5 mg / L nitrite NO2

-1. 
1. 1. Pour 5 ml of water sample into two 2 glass jars (1 control and 1 reaction) 
2. Only add reagents to glass B: 4 drops of NO2

-1, close the bottle and mix. 
3. Add 1 tablespoon NO2

-2, close the bottle and stir for 1 minute (Figure 6) 
4. Wait 10 minutes and then compare the results based on the color chart 
5. After use, pour the samples into the drain, wash the two glass jars, the plastic stick and 

wipe the tools and place them back in place. 
 
After the measuring, please create an assignment, in which the length should be 5-10 pages. Note 
that it should be contain a cover page (name, neptun code, title); objectives; material and methods 
(shortly about the water sample, methods etc.) and results (which contains tables about the 
measured parameters).  
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Exercise 10 
 
Purpose of the exercise: 
 
The purpose of this task is to get acquainted with the effects of agricultural production. Erosion, 
deflation, salinization, acidification. Effects of crop production and animal husbandry on soil, 
water and air. 
 
Description of the exercise: 
 
Students work in a team to analyse the environmental impacts of agricultural production at a 
fictitious agricultural company in an optional area.  
 
Required knowledge:  
 
Soil degradation processes, The most important soil degradation processes in Hungary (Erosion 
caused by water or wind, Acidification, Salt accumulation, salinization, Physical degradation -
degradation of soil structure, compaction, exchange, soil deposition-, Extreme soil water balance, 
Other degradation processes). 
 
Guideline: 
Please select any area where the agricultural company was founded. In the second part of the task, 
the area should be characterized (climate, terrain, soil, etc.). Depending on the characteristics of 
the area, describe the soil degradation processes characteristic of the area and the protection 
against them. Establish an agricultural company where Ltd. produces its own raw material on its 
own land (student groups decide what to do) for cattle breeding in the livestock sector. The meat-
producing cattle farmed on the farm consume feed grown on Zrt's own land. The dilute phase of 
cattle manure is utilized on land for nutrient supply, and the solid part is composted and resold as 
land. The water supply to the plant is provided by its own drilled well. In addition to the manure 
storage facility, a monitoring well was established at the farm for monitoring groundwater. It is 
also the task of the students to evaluate the impact of crop production and animal husbandry on 
the soil, water and air condition of the area. Finally, please create a presentation, in which the 
length should be 5-10 minutes. 
About the structure of the presentation, 
• the presentation must include a title slide (which is your topic, your name and the name of 
the subject, date etc.),  
• after that you can present generally the Ltd. and the sample area which you selected,  
• and present the analysis the environmental impacts of agricultural production at a fictitious 
agricultural company. 
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Exercise 11 
 
 Purpose of the exercise: 
 
The purpose of the practical task is to get students acquainted with the concept of waste and its 
classification.  
 
Description of the exercise: 
 
Students classify their waste based on the theoretical background.  
 
Required knowledge:  
Definition of waste and waste management, The classification of waste, According to origin, 
Based on (physical) state, According to environmental impact, According to the nature of the 
hazard, the types of waste 
 
Guideline: 
During this exercise, please create groups of 2 and discuss the use of objects in your home 
environment that can be used to replace or otherwise reduce waste. Please present your ideas 
through a mind map at the end of the lesson. 
 
Sample for classification of waste: 
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Sample for mind map: 
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Exercise 12 
 
Purpose of the exercise: 
 
The purpose of the practical task is to get students acquainted with the concept of waste and its 
classification. The causes of radioactive contamination. Effects of radioactive contamination on 
humans, flora and fauna. 
 
Description of the exercise: 
 
Students take part in a short visit to the Nuclear Research Institute of the University of Debrecen, 
where they get acquainted with the causes of radioactive contamination, and the impact of 
pollution on humans, flora and fauna.. 
 
Guideline: 
 
During this practice, you will visit Nuclear Research Institute of the University of Debrecen, 
Firstly, the Cyclotron Laboratory. Nuclear Research Institute has the largest energy accelerator in 
Hungary, the 20 million electron volts cyclotron, which can accelerate protons up to one fifth of 
the speed of light. The following equipment, which is visited the Electrostatic Accelerator, is a 
particle accelerator that accelerates the charged particles with electrostatic space. The last station 
is the radiochemical laboratory. During the practice, you have to fill the Practice Report, which 
contains short summary of the different laboratories.  
 
For example about the cyclotron: 
 
In the cyclotron, acceleration to high end energy occurs cyclically in many steps, resulting in 
cyclotron naming. During the acceleration, the particles pass through the same accelerator slot 
several times on a spiral-like track. The curvature of the track is provided by a magnetic field. 
There are two accelerating electrodes between the poles of the electromagnet creating the 
magnetic field, called duplicates. The centered ion source produces the charged particles, the ions, 
to be accelerated. The ions are accelerated by the high voltage between the dies. If the divalent 
voltage to the effluent of the source of the ion source is negative, then the positive ions enter it. 
They are only subjected to a magnetic force, so they run a half turn and go back to the accelerator 
slot. By this time, the stuffing of the dances will be interchanged, so the ions passing through the 
gap will accelerate further. As the energy of the ions increases during each slit crossing, the radius 
of curvature of the track increases. Fortunately, the circulating time of the ions does not depend on 
their energy, so the voltage given to the dies may be constant. The ions starting from the middle of 
the cyclotron eventually reach the edge of the dies, from which they get to the beam channel with 
the help of an extraction electrode. This is called ion beam. The ion beam then enters the beam 
guide system, which is transmitted to the selected experimental apparatus by means of 
electrostatic and magnetic deflection means, i.e. lenses. Cyclotron is a high-risk device and is 
surrounded by thick concrete walls that provide adequate protection. 
 
The report also contains different questions about the practice.  
How does the cyclotron work? What is ion beam? Etc. 
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Exercise 13 
 
Purpose of the exercise: 
 
The purpose of the practical task is to get students acquainted with characteristics and propagation 
of noise and sound. Noise protection laws, load limits. Noise measurement. Effects of noise on 
humans. Methods of noise reduction. 
 
Description of the exercise: 
 
During the practice, students work in a computer room, as the calculation of the practical task is 
done in Ms Office Excel.  
 
Required knowledge:  
 
Environmental noise sources, noise reduction, Classification of the environmental noise sources, 
Effects of noise on humans 
 
Guideline: 
 
During the task, the student calculates the noise pollution and the sound pressure level in a fruit 
processing plant for noise emissions from different machines at different machine operating times. 
At the end of the exercise, the student will specify, on the basis of the given table, whether the 
small town where the plant is protected from noise, and they suggest what kind of noise protection 
method can be used. The noise pollution for the 8-hour assessment period is based on the 
following calculations: 
 

 
Where, 
LW = Noise pollution (db) 
Tn = Opening time (minutes) 
t1,2,n = Operating time of machines (minutes) 
LA1, A2, An = Emitted noise by a particular machine (db) 
 
 

 
 

Where,  
LW = Noise pollution (db) 
LAM = Sound Pressure Level (db) 
d = Distance (m) 
D = Control factor (4) 
KN = Value applied on operating equipment 
KÁ = Noise Shielding Factor 
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Table 1: Areas to be protected from noise and related limits 

Area to be protected from noise 

Limits  

(dB) 

day night 

6-22 hours  22-6 hours  

Recreation area, health resort, 
designated health area, designated part 
of protected area 

45 35 

Residential area (small town, suburban 
area) 

50 40 

Residential area (urban built), mixed 
area 

55 45 

Economic area and special area 60 50 
 
 


