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Introduction

3

Nowadays there has been an enormous development of
nanotechnologies required to be used in industry. Our
current demands on technologies started overexceeding
our capabilities to produce such devices and machines.
Since nanomaterials could have this potential to take us
further, there has been an effort to find innovative ways
how to create them.
I prepared ZnO nanorods using hydrothermal growth
on substrates GaN (gallium nitride) and silicon. Due to
the different crystalographical structure of ZnO and
silicon, I covered silicon with germinal layer of ZnO to
suppress it. The overall goal was to describe ZnO
nanorods. To be able to do it, I needed to get the most
homogenic field. I tried to achieve such a field using
various parameters such as temperature, length of
growth, concentration and different substrates. These
changes were observed with an electron microscope.
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FIGURE 1: SAMPLES AFFECTED BY TIME
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FIGURE 2: SAMPLES AFFECTED BY CONCENTRATION
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FIGURE 3: SAMPLES AFFECTED BY TEMPERATURE
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Methodical part
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2.1 Dip-coating
Dip-coating is used to create the germinal layer on
substrates.

Cleaning the substrate in methanol and drying
it with argon.

Putting the substrate for one minute into
ethanol with ZnO, using a machine.

Drying it for a few minutes. The change
between the clean substrate and the substrate with
the germinal layer is visible.

2.2 Hydrothermal growth
Hydrothermal growth is the most common way how to
produce nanorods.

FIGURE 4: ELECTRON MICROSCOPY PICTURES OF SAMPLES



Creating a solution of
water, Zn(NO3)2 . 6 H2O,
and C6H12N4.
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Putting substrates into
the solution and into a
furnace for a few hours until
the solution is depleted.
Prepared substrates are detected
in an electron microscope using
secondary electrons sent back
from the substrate.

PICTURE 1: DIAGRAM OF
HYDROTHERMAL
GROWTH

Conclusions

Pictures S1 (silicon) and S3 (GaN) show the difference
between various substrates. Pictures S2 and S4 are
different concentrations. Nanorods were prepared
using hydrothermal growth. Testing of various
parameters for preparation of nanoparticles helps to
understand them and allows us to specify where and
how they can be used in real life.

Host, morphological and meteorological patterns of European mistletoe (Viscum album
L.) in the biggest city park Maksimir (Zagreb, Croatia)
Matea Pavičić, Nikola Novosel
Supervisor: Karmela Brčić Đapić, prof.
Archdiocesan Classical Gymnasium, Zagreb/Croatia, pavicic.matea@gmail.com, novosel.nikola1@gmail.com

1.

Introduction

White mistletoe (Viscum album L.) is an evergreen
species from the family Viscaceae. It is a half parasitic
plant which, in different intensity comes on deciduous
and coniferous species of trees. It contains chlorophyll
and produces organic material through photosynthesis,
but in terms of water and mineral substances supply, it
completely depends on its host. White mistletoe is a
bicameral, bowl-shaped plant that can grow up to 1
meter in size.

1.2. The purpose of the investigation
First of all, we attempted to find out what trees in the
park Maksimir the white mistletoe lives its parasitic life
on. Furthermore, we were interested in finding out
possible differences in the morphology of female and
male white mistletoe leaves as no literature references
have been available on this matter. Being aware that the
white mistletoe is a bicameral plant, we decided to
discover if there are any differences in a shoot growth
in the time period of three years (2012-2014). The idea
was to research bonds between the white mistletoe and
the climate factors in its habitat and also connection
among the length of white mistletoe's shoots in
different time periods and the total amount of annual
precipitation. Our aim was also to determine the
connection between the lengths of white mistletoe's
shoots in particular years and the sunshine hours in
these years.

2. Material and methods
One adult male and female plant of white mistletoe was
collected from all the host species, with the help of
telescopic scissors. After samples from different host
plants had been collected, plants' samples were marked,
herbarium was made and determination of host plants
was done. Our study was followed by measurements of
various parameters of leaves as well as of shoots in
particular years. Up to 20 this year’s leaves were
randomly taken from each picked mistletoe. The length

of the leaf (L) and width of the leaf (W) was measured.
Furthermore, for each plant the lengths of 20 shoots
(LMS) for the three last years (that is the length of
shoots which have grown during 2012, 2013 and 2014)
were measured. The data was statistically analyzed
with the help of the computer program MS Office
Excel (2007). Arithmetic mean ( ) was calculated.
Correlation analysis was used to determine the
correlation between growth (length of shoots) of white
mistletoe and the total amount of precipitation, as well
as its correlation with the total number of sunshine
hours.

3. Results
Overall, our study showed that the white mistletoe in
the park Maksimir parasites on various types of trees:
silver maple (Acer saccharinum L.), ash (Fraxinus
spp.), sycamore maple (Acer pseudoplatanus L.), aspen
(Populus spp.), littleleaf linden (Tilia cordata Mill.),
silver birch (Betula pendula Roth), hackberry (Prunus
padus L.), black locust (Robinia pseudoacacia L.) and
field maple (Acer campestre L.). All of the above hosts
are
deciduous
trees.
From Fig. 1 it is visible that for the length of the leaf
both the biggest and the smallest average value of
particular plants of white mistletoe were measured at
female samples. The biggest average length of leaf was
measured for female mistletoe that was taken from little
leaf linden (7,8 cm) and the smallest female plant taken
from silver birch (4,1 cm).
From Fig. 2 it is visible that for the width of leaf the
smallest average value of particular plants of white
mistletoe was measured at female sample and the
biggest at male sample. The biggest average width of
leaf was measured for male mistletoe that was taken
from aspen (1,7 cm) and the smallest female plant taken
from ash (0,9 cm).
Average length of shoots of male plants for 2012 is 5,88
cm, for 2013 is 5,56 cm and for 2014 is 5,31 cm.

Average length of shoots of female plants for 2012 is
7,76 cm, for 2013 is 7,72 cm and for 2014 is 6,03 cm.

Figure 3 Graph of correlation between annual amount
of precipitation and length of shoots in particular years
2012, 2013 and 2014.
The length of shoots of the white mistletoe is in strong
positive correlation with the annual sunshine hours for
the studied time period from 2012 to 2014 (Fig. 4)
which confirms that the white mistletoe is a
Figure 1 Length of leaf (L): arithmetic mean for male
(M) and female (F) plants taken from nine different
hosts. 1= silver maple, 2= ash, 3= sycamore maple, 4=
aspen, 5= little leaf linden, 6= silver birch, 7=
hackberry, 8= black locust, 9= field maple.

particularly heliophilous species.

FIGURE 4. GRAPH OF CORRELATION BETWEEN
LENGTH OF SHOOTS AND ANNUAL SUNSHINE
HOURS IN PARTICULAR YEARS 2012, 2013 AND
2014.

Figure 2 Width of leaf (W): arithmetic mean for male
(M) and female (F) plants taken from nine different
hosts. 1= silver maple, 2= ash, 3= sycamore maple, 4=
aspen, 5= little leaf linden, 6= silver birch, 7=
hackberry, 8= black locust, 9= field maple.
The results also showed that the total amount of annual
precipitation does not directly affect the growth of the
white mistletoe. The connection between the growth of
the white mistletoe and the amount of precipitation in
particular years 2012, 2013 and 2014 (Fig. 3) is indirect
and it is the effect of correlation between the amount of
precipitation and the number of sunshine hours.

4. Conclusions
Research showed that white mistletoe in the park
Maksimir parasitize on nine different species of
hosts.
Male and female plants of white mistletoe in the
park Maksimir vary in morphology of leaves. Male
plants have significantly wider leaves than female
plants.
Shoots of female plants of white mistletoe in the park
Maksimir in 2012, 2013 and 2014 were significantly
longer than shoots of male plants.
Total amount of annual precipitation does not affect the
growth of white mistletoe, but there is a strong positive
correlation between the growth of white mistletoe and
the number of sunshine hours in particular years (2012,
2013 and 2014).
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1 Introduction
Climate change is one of the most urgent problems we
have to deal with today. The increase of paper and
plastic consumption is one big trigger.

Through the influence of acid, the connections between
the strings unfix and some of the glycosidic linkages
dissolve. This process shortens the fibres and makes
them move freely. To prove that the product is pure
cellulose, I provide a cellulose evidence. If an iodinezinc chloride-solution is added to cellulose, complexes
are built. These Charge-Transfer-Complexes have a
violet to blue colouring and they indicate that my
product is cellulose.

2.2 Further processing

These everyday products are based on the resources
wood and crude oil. Through the production of these
materials, poisonous substances get into the
environment and global warming is enhanced. There
are several steps from the raw materials, wood and
crude oil, to the end products. Through these long

processes, much energy is needed and much CO2 is
ejected. One of the numerous poisonous substances
needed is chlorine dioxide, which is used for bleaching
the cellulose out of the wood. My idea is to replace both
the wood and the crude oil, in an eco-friendly process
with only one material: conventional grass.

To obtain a pure white colour, I bleached the cellulose
with radical oxygen, which occurs through the splitting
of hydrogen peroxide. The radical oxygen ties the
remnants and the pigments so that they can be eroded
easily. One remnant which is removed by the bleaching
process is named lignin. Lignin is a substance which is
responsible for the stability in plants. If the lignin isn’t
eliminated, the paper gets brittle and yellows gradually.
Because of that, the bleaching isn’t only necessary for
the optical quality but also for the resistance of the
paper. The cellulose extracted from grass, bleached or
non-bleached, is processable like the conventional one
from wood. As a final product, high-quality paper is

2 Project
To use grass as a basis for paper and plastic several
steps are necessary. First of all, the cellulose has to be
isolated out of the grass. After this step, it is possible to
convert the raw material into both end products. The
paper and the synthetic material based on grass are
usable just like the conventional products.

generated.

2.1 Isolating of Cellulose

2.3 Fabrication of synthetic material

Paper consists of cellulose fibres. Cellulose is a
material that every kind of plant consists of and which
appears as a polysaccharide. It consists of single
glucose molecules, which are connected to long chains.
These chains are attached by hydrogen bonds making
the cellulose more stable.

The isolated cellulose is also convertible into a
synthetic material named cellulose acetate. Cellulose
acetate consists of cellulose esterified with acetic acid.
To transform the fibres they have to soak in an ureaammoniumsulfate-water-solution, so that the contact
surface increases. Afterwards, the cellulose fibres react
with boiling acetic anhydride. The ester is formed
through cooperation between acid and glucose
molecules.
I did not use acetic acid but acetic anhydride as a
reactant because during a reaction with acetic acid

,water would be a product. If water was part of the
reaction, the formed esters would dissolve. Reacting
with acetic anhydride the final product next to cellulose
acetate is acetic acid which has no influence on the
synthetic material.

2.4 Processing of the Cellulose acetate
The cellulose acetate is still solved in the highly
concentrated acetic anhydride. In this condition, it is
possible to dye the cellulose acetate. The azotic dye
Sudan-red serves as a colouring matter. There are
different ways to extract the pure material out of the
solution. I precipitated the cellulose acetate by mixing
it with an acetic acid-water solution. The synthetic
forms as granulate. Cellulose acetate is thermoplastic
and is therefore meltable into different forms (e.g.
frames,
pens).

Another possibility to process the cellulose acetate is to
pour plastic sheets. These plastic sheets are for example
usable as plastic bags.

possibilities might illustrate an ecologically friendly
cycle.
In a last step, I added a softener
to the cellulose acetate. The
softener I used is named
Triethylcitrate and is formed as
an ester out of citric acid and
ethanol. It is also used as an
additive in food which shows
that it does no harm. I added the
softener after solubilising the
cellulose acetate in the solvent
mixed out of dichloromethane
and isopropanol. The softener
gets placed between the
molecular chains of the cellulose acetate and after the
evaporation of the solvent stable quaders and flexible
films were shapeable.

3 Conclusion
We have to raise our awareness of every resource on
earth. Despite a more conscious contact with everyday
utility products, their raw materials will become rare. I
have developed a possibility of helping to solve a
significant problem which concerns our and following
generations. This alternative to the conventional
products may be a thought-provoking impulse for
everyone.
On the one hand, using grass as a raw material for paper
and plastics is a real ecologically friendly alternative to
the conventional production. On the other hand, it is
also an economic alternative. Less energy, less water
and only a current waste product as raw material are
needed.
Abandoning a process based on scarce resources and
polluting procedures may be a step into a brighter
future.

4 References
[1] Versuchsskript für das Physikalisch-Chemische
Masterpraktikum (2010). Philipps-Universität
Marburg
[2] J. Huheey, E. Keiter, R. Keiter (2003).
Anorganische Chemie. Gruyter
[3] Atkins, Peter. Physikalische Chemie (2001).
WILEY - VCH Verlag
[4] Schwerlich, Klaus. Organikum (2009). WILEYVCH Verlag
The raw material cellulose is bio-degradable, and as a
result, the paper is as well. Cellulose acetate by itself is
non-biodegradable but it is possible to countermand the
process of acetylation. That means that the cellulose
acetate is hydrolisated back into cellulose. This
cellulose is decomposable and therefor it is nonpolluting and may be used repeatedly. These
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The Purpose
The main problem of the energy turnaround is that the
renewable energies have to be stored. Photovoltaic or
windmill-powered plants can only produce energy
when the sun is shining or the wind is blowing, but
often they produce more energy than needed and this
energy has to be stored. Hydrogen is a possible storage
medium because of its high energy density, but at a
percentage of 18% it's explosive.

0,1 ml dibenzyltoluene was injected and inner warming
with a power supply (300°C) was the most effective.
Approximately 20 ml dehydrogenated hydrogen was
the result.

Catalyst

Thermo
sensing element
Gas syringe

Dibenzyltoluene could be a possible solution to store
and transport the energy in the form of hydrogen in a
safe way.
Dibenzyltoluene belongs to the liquid organic
hydrogen carriers (LOHC). It has a low flammability
and even when it's loaded with hydrogen it is nonexplosive.

Hydrogenation –
school

piezochemistry

in

The Method
First, the electrical energy is converted into hydrogen
via electrolysis. Then the LOHC, Dibenzyltoluene, gets
hydrogenated, the hydrogen is loaded onto it. Now the
perhydro-Dibenzyltoluene can be stored for several
months without any loss of energy.
If the energy is required again, the liquid must be
dehydrogenated. The hydrogen could be used as fuel
for fuel cell vehicles or hydrogen stations. With the
help of a fuel cell the electrical energy could be used
again.

Dehydrogenation
To dehydrate Dibenzyltoluene a platinum on alumina
catalyst was used. It was heated to 250-320°C. The
temperature was controlled with a thermo sensing
element and the seperated hydrogen was caught with a
gas syringe. With the help of 3-way-cocks the
hydrogen could be released and was verified with the
squeaky pop test.
Several test series were made to figure out the best
heating method and temperature.

The optimal hydrogenation of Dibenzyltoluene occurs
at a pressure of 30-50 bar. This compression ratio is not
possible and is too dangerous, but 10 bar is enough to
start the reaction.
With a stable structure made from wood and a bicycle
tyre inflator a pressure of ten bar can be provided. With
the help of 150°C the activation energy is overcome to
start the exothermic reaction. The reaction takes place
in an aluminium tube filled with a platinum on alumina
catalyst. It's connected via a pressure hose with a
syringe filled with hydrogen. Another syringe
connected with the bicycle tyre inflator pushes the
hydrogen into the reaction chamber.
Hence the pressure chamber is separated from the
reaction chamber to ensure safety:
Also higher up is a plexiglass pane so that a possible
blast can only go out to the sides.
3-way-cocks were added to release pressure if
necessary.
At the same time a new way was found to do
piezochemistry, chemistry where high pressure is
needed, in school: with this safe wood structure and the
bicycle tyre inflator.

Reaction chamber

pressure chamber

syringe filled with hydrogen

The Conclusion
Dibenzyltoluene is a great option to store energy
because of its high energy density, compared to other
energy storages little storage capacity is needed. It's
necessary to consider alternative options to store
energy, like Dibenzyltoluene, to advance and
accomplish the energy turnaround.
The dehydrogenation proceeded without any problems.
But the hydrogenation made difficulties because of its
required pressure, however first results could be
achieved. And with this solid structure a new method
was found to do piezochemistry in school.
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1. Introduction
The water source of earth is strongly reducing.
However, we do not pay attention of it. The amount of
drinking water is reducing, only the 0.3% of the water
base is useful to drink [1]. The increasing demand of
water is getting more intensive, that is why we need to
find alternative possibilities to recycle and reuse the
waste water, too.
2. The purpose of the investigation
In the course of my project, I studied surface waters
which I divided into two main groups: grey waters and
rainwater from nature. 65% of water used in household
is grey water which indicates that there are reasons for
recycling. However these waters are full of floating
materials, so two kinds of targets were established to
clear them away. Firstly, a chemical treatment was
done, based on the method of coagulation and
flocculation [2;4]. In addition to this, an extremely
simple bio-sandfilter [3] was created which can filter
most of these floating materials in order to establish a
chemical-free method as well. Before and after
fulfilling both methods the zeta-potential, pH,
conductivity, turbidity, the amount of the entire organic
carbon and also the oxygen demand of grey waters
were estimated. Approaching the problem of mankind
from another point of view significance of rainwaters
is not negligible at all. That is why the qualitative and
quantitative analysis of macro-rainwater in my
habitation was carried out. The aim of it was to estimate
the cost of an investment of a rainwater harvesting
equipment valid for a concrete household.

4. Results of the experiment
4.1. Chemical method
In this case I worked with 100 ml samples of dishwater.
The result of the chemical method which was carried
out by coagulation-flocculation [2;4] can be seen on the
Figure 1.. The zeta-potential has a high importance,
because the amount of the flocculants can be
determined based on this value. My aim was to limit
the values ranging from -5 to +5 mV. As a result of our
experiment the 20g/dm3 iron(III)-chloride was the most
effective concentration of the flocculants.

Figure 1. The Zeta-potential values after adding different
amount of 20g/dm3 iron(III)-chloride flocculants.

The results show that settling has basic importance on
the effectiveness of clearing greywaters. The 1.5 ml of
20g/dm3 iron(III)-chloride solution is the most
effective after settling (Figure 2.).

3. Method of the investigation
Before and after fulfilling the methods mentioned
above, I estimated the chemical parameters of waters.
For measuring the pH values and conductivity a
universal manual instrument was used called MultiLine
P4. Turbidity was defined with TURB 550 IR turbidity
measuring instrument. The entire amount of organic
carbon was determined by the Shimadzu TOC-VCNP.
Another highly important parameter, the biological
oxygen demand was also measured with manometric
method. OxiTop IS 12 is the most appropriate
instrument for this measurement. Zeta-potential was
measured by an instrument called Zetasizer Nano ZS.
The coagulation was done with iron(III)-chloride, the
concentration was between 2g/dm3 and 20g/dm3
interval.

Figure 2. The turbidity values after adding different amount
of 20g/dm3 iron(III)-chloride flocculants.

The treatment was successful concerning the pH values
which were not within the acid range (Figure 3.). The
treated greywaters can be freely used for flushing,
watering or washing the car and more.

Figure 6. Changes in the Total Organic Carbon content of
rainwaters compared to drinking water.

The storage of rainwater can be a problem. That is why
the evaluation of the investment of a rainwater
harvesting system was carried out. We have income
due to this system, because the canal charge and the
water charge can be saved. If we divide the outlay with
the income it comes clear that the value of the
investment returns in three years.
Figure 3. The pH values after adding different amount of
20g/dm3 iron(III)-chloride flocculants.

4.2. Chemical-free method
Bathwaters deriving from three sources were mixed.
These samples were filtered. The diagram shows the
effectiveness of the bio-sandfilter (Figure 4.). The high
values of total organic carbon before fulfilling the
method reduced due to the filtering. The more organic
materials found in waters the higher the necessary
biology oxygen demand as it can be seen on the graph.

5. Conclusion
To sum up it can be stated that grey waters treated with
chemical and also chemical-free method can be used in
households for example for flushing, watering or even
washing the car. We need to change the view of people;
we must ensure more popularity to these methods
because these water-forms are around us and we can
easily reuse them. My aim for the future is to put these
methods in practice, so my goal is to make prototypes.
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Figure 4. The Total Organic Carbon (TOC) content and the
Biological Oxygen Demand (BOD) of greywaters.

The pH values show that the filtered water was softly
alkaline (Figure 5.). It can be stated that the filtered
waters can also be used in households.
Figure 5. The pH-values of greywaters before and after
filtering.

4.3. Reusing of rainwater
Samples of rainwater in my habitation were collected
from nature and from canals. The qualitative and
quantitative analysis of the samples was carried out.
The pH values of deposit forms were very promising,
because none of them was too acid or too alkaline. The
values of tap water were also estimated and the most
pH values were close to this.
It can be stated that the total organic carbon values of
rainwater are not far from the values of drinking water
(Figure 6.). Despite of the fact that this water is not
suitable for drinking, it can be freely used in the
household for instance for flushing, car washing or
watering and more.

dissertation, 1994.

Coagulation-flocculation,

Histological and enzymological examination of the invasive Ailanthus altissima tree
species
Ákos Lekka
Supervisor: Márta Hamvas Mikóné, Ph.D; Gábor Koncz, Ph.D; Katalin Jámbrik, Ph.D
Bessenyei György High School, Kisvárda, Hungary, lekka.akoska@gmail.com

1. Introduction
Ailanthus altissima is a deciduous tree native to
Southeast Asia (China and Japan), and one of the worst
invasive plant species in Europe and North America.
Ailanthus altissima is a fast-growing tree, an aggressive
invader of disturbed and urban habitats such as
roadsides, railways and brownfield sites.

10 cm3, branch: 5 and 15g plant tissue in 10 cm3). Seeds
germination was examined in case of dicots and
monocots as well with the help of Ailanthus altissima
extract.
3. Results
3.1 Histological research
The Ailanthus altissima leave contains very compact
assimilation basic tissue. The palisade and spongy
mesophyll is pretty compact. The secondary thickening
of the wood begins early. The plant xylem part has got
lot of large diameter tracheas (2. Figure). The
longitudinal and radial medullary rays has a dense
network with large quantities of stored material. The
number of milk tubes is high (3. Figure).

Figure 1. Ailanthus altissima tree and the sampling.
The tree is tolerant of pollution and poor soil quality.
Its high invasive potential is caused by many
properties, such as tolerance of hard ecological
conditions and pollution, high reproduction, growth
and regeneration rate and a production of secondary
metabolites with herbicidal and insecticidal activities.
Secondary metabolites, such as ailanthone can help the
invasivity of this plant as well.
2. Method of the investigation
Firstly Ailanthus altissima leaves, sprouts and roots
were examined (1. Figure). Samples were collected in
the Botanical Garden of University of Debrecen. We
made manual cross-section and longitudinal incision.
Colouring of sections was made by different chemical
materials: Congo red-chrysoidine, toluidine blue and
phloroglucinol-HCl. Detection of excreta and
accumulated materials were made using iodine, SudanIII solution and. FeCl3 solution. Finally, the
examination of the coloured sections happened by light
microscopy. The second part of our research was the
measuring of enzyme activity. Species with high
peroxidase enzyme activity has good ability to survive
the unfavourable conditions. That is why peroxidase
enzyme activity was made using polyacrylamide-gel
electrophoresis. The last part of our research topic was
the measurement of the Ailanthus root and branch
extracts on the germination of different seedlings in
different concentrations (root: 5 and 2.5g plant tissue in

Figure 2. Histological preparations (longitudinal and
cross sections) from different organs of tree. Petiole
cross sections (A-B), celled guard hairs (C), leaf cross
section (D), leaf flay with glandular hairs.

Figure 3. Excreta and accumulated materials.
3.2 Enzyme activity
We found high peroxidase enzyme activities. The
control plants were Armoracia rusticana and Robinia

pseudo-acacia. This result verifies the hypothesis that
this species has good stress tolerance.

Figure 6. Effect of root and branch extracts on the
relative root growth of maize seedlings.

Figure 7. Effect of root and branch extracts on the
relative root growth of wattle seedlings.
Figure 4. The peroxidase enzyme activity in plant of
Ailanthus altissima (1), Robinia pseudo-acacia (2) and
Armoracia rusticana (3).
3.3 Germination
In case of the germination Ailanthus branch extract has
a significant (ANOVA, p<0.05) inhibiting effect on the
relative growth of different roots (5-6-7. Figure.). We
found inhibiting effect at wattle as well. Based on this
the extract of tree can be used as a natural herbicide
against invasive, ruderal species.

4. Conclusion
Based on the histological results we can state that
Ailanthus altissima has many favorable properties
which can help the invasion. The secondary expansion
begins early. There are many medullary rays in the
wood tissue with many accumulated materials such as
starch. There is high content of starch in the
parenchymatic cells of root, too. The assimilating
mesophyll (palisade and spongy as well) is very
compact. We found very wide tracheas which can help
the rapid transportation.
The peroxidase enzyme activity is high; this
phenomenon can indicate good stress tolerance.
Furthermore allelopatic effect was verified in case of
monocots and dicots, too.
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The purpose of the investigation
Water is the elixir of life .Unfortunately, there are many
problems that people have to face in our country due to water
shortage/water pollution. Since,water problem needs to be
addressed efficiently ,I decided to investigate everything on
water - the sources of water, recycling of water, water
harvesting. purification of water and methods by which we
can use it judiciously and prevent wasting of it.

Water Sewage Plant: A visit to water sewage treatment
plant was conducted to Keshavpur in New Delhi to know
what actually happens to the sewage we get from all over
the city and how does the water get cleaned to be used again.

The religious “Ganga Snan”

Results of the experiment:
Method of the investigation
Sources of water in Delhi: Rivers, Lakes and
Groundwater.
Study of physical properties of water of the main river in
Delhi-Yamuna.
Situation in Delhi: Delhi does not have enough clean water.
The problem will become more acute in the near future
because fresh water resources will decrease.
Causes of water pollution: Urbanisation, Industries,
Agricultural runoff, and improper agricultural practices,
withdrawal of water and religious and social practices.
Visit to a water treatment plant: A trip was organized to
Haiderpur water treatment plant to know more about how
the water that we get at home gets purified.

When I compared the physical properties of water we get
from Yamuna and the water supplied at home, I found that
the Yamuna water was acidic in nature, contained impurities
and was translucent in appearance.
When the water audit of our school was done, we found
that our school is doing a lot in conserving water.
I also observed that even after purifying water,10% of water
is wasted when it passes through the water treatment plant.
The visit to sewage treatment plant helped me understand
that the sewage is used productively as it is converted into
agricultural manure. The water obtained is used for
irrigation and construction purpose.

Water Auditing: I attended a workshop which was a part of
„Cms Vatavaran‟ fest held at Delhi convention centre. I also
did water auditing of our school to know how much water is
consumed by each student.
My observation was that steps should be taken to save water
because I believe we have enough water to use but not to
misuse.
Maybe a change in the water policy is also needed.
Recycling of water is the best way to conserve water.

Yamuna, water is translucent in appearance

Conclusion
Our country has enough water resources but due to
mismanagement and misuse there is water
scarcity. Water pollution adds to the already
existing problem of water scarcity.The three Rs of
reuse, recycle and reduce, we can,certainly,
overcome water shortage. The need of the hour is –
Judicious use of water resources.

References
Most of the information was first handed and was
collected by me when I went to the respective
investigating places.
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1. Introduction
Prices of snake fruits at harvest time in Sibetan
village, Karangasem regency, Bali has decreased
dramatically. This situation results in many wasted snake
fruits and some farmers have been able to process it, such as
become dodol (a type of sweet candy made of rice flour and
palm sugar), sweets and wine. Snake fruits (Salacca zalacca)
or waste from the process itself and unprocessed fruits
produces a seed that has not been used [1]. Such kind of
problem certainly experienced by farmers in other snake
fruits plantation. Therefore, snake fruit seeds waste need to
be processed into valuable economical products and
beneficial to health. Based on this, the study aims to process
snake fruit seed waste into coffee products.

5. Results and Analysis
Snake fruits seeds waste as much as 1 kg of dried
seeds processing yield 0.825 of powdered coffee. This means
there is a weight loss of 17.5%. This loss occurs because of
the evaporation process substances in the roasting process.
Cutting of the seeds aims at expanding the touchpad's surface
irradiation with sunlight, so the drying process becomes
faster. Drying was done to reduce the water content in the
seeds, therefore Salacca coffee has a low water content. The
water content in the coffee powder is expected to be low to
avoid the growth of microorganisms. In addition, the low
water levels will facilitate and accelerate the filtering
process.

2. Problem Statement

Roasting process is a hallmark of any kind coffee
making since the process that gives flavor, color, and odor of
the coffee itself. Roasting process is carried out at a
temperature of 1800C - 2000C, because this temperatures
provides good quality of coffee production [2]. Roasting is the
key of the coffee production process. This process is the
formation stage of the odor and taste of coffee from the
seeds. The results of this roaster also facilitate the grind in
order to obtain a finer powder and easily made in the form of
infusion solutions. During the roasting process, there are
three stages of physical and chemical reactions that run
sequentially, ie the evaporation of water from the seeds, the
evaporation of volatile compounds, as well as pyrolysis or
browning seeds. Roasted process begins with the
evaporation of water contained in the seeds by utilizing the
available heat, followed by pyrolysis reaction and Maillard
reaction also occurs. These reactions cause the aroma of the
coffee [3]. Pyrolysis is basically a decomposition reaction of
hydrocarbon compounds such as carbohydrates,
hemicellulose, and cellulose in the seeds resulting from the
heating. The reaction generally occurs after the temperature
is above 1800C. Physically characterized by discoloration of
the seeds into blackish brown color. During the process of
roasting seeds undergo physical and chemical changes that
cause significant weight loss. Losing weight or yield is a
weight ratio before and after roasting (%). In this study
produced 82.5 % of coffee yield. After the roasting process,
the grinding process is carried out using a grinder, and sifted
so that the results obtained are finely ground coffee.

Snake fruit seed waste becomes a problem for
farmers because it can not be processed into valuable
product, therefore solutions to overcome this problem is
necessary.
3. The purpose of the investigation
This study aims at processing snake fruit seeds into
valuable products to become Salacca coffee.
4. Research Method
This research was conducted by processing the seeds
into the coffee and to know the use value by analyzing the
chemical content and sensory organoleptic test. The seeds
processing in this study was conducted through five
processes, namely washing seeds, cutting, drying, roasting,
grinding and filtering, in order to obtain powdered salacca
coffee. The process is described as follows.
(1) Washing is done by cleaning the dirt attached to the seeds
using water and repeated 2 times.
(2) The seeds then cut into smaller sizes using a knife.
(3) The seeds then dried in the sun for 5 days.
(4) 1 kg of the dried seeds then roasted. This process is
carried out for 15 minutes at a temperature range of
1800C - 2000C. Stirring was done while roasting.
(5) The samples were roasted and then ground and filttered
in order to obtain a coffee powder. Coffee powder was
then scaled.
The process of making salacca coffee from snake fruit
seeds repeated 3 times to obtain representative data. Tests of
chemical constituents to find out the benefits of the products
was done in Laboratory Services Unit of Agricultural
Technology Faculty of Udayana University. The process of
making coffee has been done at Abian Salak, Sibetan
Village. Organoleptic test has been conducted to 30
respondents of coffee lovers to provide assessment
questionnaire about coffee quality in terms of taste and odor
through rank test (1 : very dislike, 2 : dislike, 3 : usual, 4 :
like, 5 : very like). Organoleptic test was conducted on
Salacca coffee, civet or “Luwak” coffee, and Bali coffee.

(1) Chemical Analysis
Table 1. Chemical Analysis of Salacca Coffee

No

Analysis

Unit

Amount

1

Water

%

6.24

2

Ash

%

3.49

3

Fat

%

2.95

4

Protein

%

6.34

5

Carbohidrate

%

80.98

6

Antioxidant

mg/L
GAEAC

436.91

7

Caffeine

%bb

0.207

8

Phenol

mg/100g
GAE

443.29

9

Flavonoid

mg/100g
QE

66.4

mg/100g
TAE

838.98

10

Tannin

(2) Organoleptic Sensory evalution

score sensory

Organoleptic
evaluation
4.504.534.47
4.604.57
4.33
Taste
varian of coffee

[2] Joko Nugroho W.K., Juliaty Lumbanbatu, Sri
Rahayoe. 2009. Pengaruh Suhu Dan Lama
Penyangraian Terhadap Sifat Fisik-Mekanis Biji
Kopi RobustA. Makalah Bidang Teknik Produk
Pertanian ISSN 2081-7152
[3] Roberto A. Buffo, Claudio Cardelli-Freire. 2004. Coffee
flavour: an overview. Flavour And Fragrance Journal
19: 99–104

[4] Standar Nasional Indonesia. SNI 01-3542-2004
Standar Mutu Kopi Bubuk

Based on Table 1, the water content in Salacca
coffee is in SNI standard of the quality of powdered coffee,
as well as the ash content. The caffeine content in Salacca
coffee is low. This is compared with SNI requirements
regarding the quality of coffee powder which does not
exceed 2%. This low caffeine content will certainly reduce
the impact of excessive caffeine consumption from regular
coffee. This is because the consumption of caffeine per day
for adults has its own limit [5]. In addition, the content of
antioxidants in Salacca coffee is too high. The content of
these antioxidants such as tannins, flavonoids, phenolic
compounds will be beneficial to health [6].

5.00
4.50
4.00
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Figure 1. Sensory evaluation of taste and odor of Coffee
Based on Figure 1, salacca coffee has taste and odor
that is almost the same as civet “Luwak” coffee, and the
coffee is somewhat different to Bali coffee. This indicates
that respondents coffee lovers feel the taste and odor which
is almost the same between salacca coffee and civet coffee.
This means snake fruit seed waste that has been processed
into salacca coffee has a use value and have content that is
also beneficial to health, such as with low caffeine and rich
in antioxidants.
6. Conclusion
Snake fruit seed waste can be processed to make
coffee. The resulting coffee has lower caffeine content and
are rich in antioxidants. From the organoleptic test, odor and
taste of the coffee is similar to civet “Luwak” coffee.
Therefore, unprocessed snake fruit seed waste can be
processed into valuable salacca coffee.

[5]
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1.0 Introduction
The oil palm industry is important in many countries
such as Malaysia, Indonesia and Nigeria. Malaysia is
one of the world leaders in the production and export
of palm oil (Subramanian et al., 2008) and contributes
about 57.6% of the total supply of palm oil in the
world (Ahmad et al., 2010). This industry is one of
the main pillars of the country’s economy
contributing some RM 28.60 billion in export
earnings from palm oil and oil palm products in 2006
(MPOB, 2006). Oil palm shells are produced in large
quantities by the oil mills). For instance, in Malaysia
and Nigeria it was estimated that over 4 (Teo et al.,
2006) and 1.5 (Ndoke, 2006) million tonnes of oil
palm shell (OPS) solid waste is produced annually
and only a fraction is used for fuel (traditionally used
as solid fuels for steam boilers at palm oil mills) and
other applications such as a palliative for un-tarred
roads and for producing activated carbon
Oil palm shell is the end product of oil palm
manufacturing process. Oil palm is a fruit of a Palm
Tree. The Palm tree grows in a region where the
temperature is very hot and rains a lot such as
Malaysia and Nigeria. Oil Palm fruit consists of two
major parts: Pulp that is a yellow fruit and when
crushed, produces palm oil and Kernel which is
bounded in the shell of the seed when kernel is
crushed, it produces palm kernel oil
Wood-plastic composites (WPC) are widely used in
USA, the most common type of such panels are
produced by mixing wood flour and plastics to
produce a material that can be processed similar to
100% plastic based products (Ballerini 2004, Charrier
1999, Groom, Shaler and Mott.1996, Simonsen
1995). Some of the major advantages of WPC include
their resistance against biological deterioration for
outdoor applications where untreated timber products
are not suitable. The sustainability of this technology
becomes more attractive when the low cost and high
availability of fine particles of wood waste is
considered.

2.1 To utilize oil palm shell as filler in
production of composite polymer
2.2 To investigate the mechanical properties of
polypropylene composite filled with palm
shell
3.0 Methodology
Oil Palm Shell(OPS) were collected from Lepar Hilir
Pam Oil Mill, Kuantan, Pahang The OPS is put into
the dry oven in 80C for 24 hours to make remove all
water content in the OPS
Then it is grinded in a grinder machine to form saw
dust. Then we Put the Polypropylene (PP) into the
dispersion mixer. Composition of PP and saw dust
OPS were weighted accordingly into 10% , 20% and
30% amount of sawdust occupying the composite and
melt mixed until the temperature reaches 180C.
The temperature was used as the optimum processing
temperature for PP matrix but not exceeding that .
Higher temperature would result in a reduction in
strength. Air pressure is used to cool it down faster
until the temperature reaches 175 C. The next is the
compound of PP and saw dust is crushed down into
smaller pieces using a crusher form a uniform size of
pellet. The composition of PP and saw dust with
different percentages are put into 1 mm thin plate for
tensile specimens and 3 mm thickness for both
flexural and impact test specimens respectively.
The iron plates containing 216 g and 144 g of
composite of PP and saw dust with different
percentages were hot pressed with the temperature
of 180 C and 1000 Psi but with different time
which is 600s and 480s respectively.
All the iron then were cold pressed for one minute
immediately after finish hot pressing .Each product
of PP and saw dust composite was respectively cut
into small piece with width 2 cm and 1 cm
respectively into 5 pieces of samples .
We use vernier caliper to measure the length, width
and thickness each sample of product before testing.
And lastly we carried out a bending test and tensile
test to study the mechanical properties that composite
4.0 Result and discussion

2.0 Objective

(a) Bending test

Composition
100% PP

MOR/MPa

MOE/MPa

49.13

1436.22

95% PP
48.75
1402.61
10% OPS
90% PP
42.12
1301.54
20% OPS
85% PP
35.33
982.76
30% OPS
Table 1: Result for bending test each
composition

(b) Tensile test
Composition

100% PP

Composition
100% PP
95% PP
10% OPS
3% MAPP
90% PP
20% OPS
3% MAPP
85% PP
30% OPS
3% MAPP

Elongation of
Break (mm)
7.38

Tensile strength

7.51

2132.45

7.40

2041.21

6.93

1841.21

(MPa)
1951.23

5.0 Conclusion
Elongation
of Break
(mm)

Tensile
strength

7.38

1951.23

(MPa)

95% PP
6.95
1879.54
10% OPS
90% PP
5.48
1645.21
20% OPS
85% PP
5.11
1502.96
30% OPS
Table 2: Result for tensile test each composition

The results of this present study showed that a useful
composite with good properties could be successfully
developed using treated saw dust pineapple leaf as a
new alternative in the production of wood plastic
composite (WPC) as filler for the PP matrix . From
this, several conclusions can be drawn regarding to
mechanical properties of composite to the effect of
fibre loadings, namely tensile, flexural and impact
properties.
For
further
investigation,
our
recommendation is to study the effect of the
combination of size of saw dust OPS with PP.
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The Purpose of Investigation
To show the application of Effective
Microorganisms for sustainable crop production.
The hazard of continued cropping and the
preservation of quality in horticultural crops is a
main problem that the world faces, due to the
high demand for crops with high quality and
quantity such as vegetables, rice and much more
important crops that mankind must consume in
order to survive.

Method of Investigation (In comparison
with known methods)
Effective Microorganisms are one of the many
other solutions that can prevent these problems
from happening and can still preserve the soil’s
quality to ensure it can be used to plant more
crops in the near future. EM is a living entity
containing live and active microbes which is
made from Lactic Acid Bacteria (Lactobacillus
plantarum; L.casei; Streptococcus Lactis.),
Photosynthetic Bacteria (Rhodopseudomonas
palustris; Rhodobacter sphaeroides.) and Yeast.
Chemicals such as pesticides, manmade
fertilizers are example of factors that give
definite results to the crops but are not
sustainable and brings many harm to us.
Different methods of farming, such as
conventional farming that uses such chemicals
and traditional farming that grows independently
without any chemicals, were used as examples to
compare with the application of EM in the soil
for sustainability, quantity, quantity and a few
more factors.

Result of Experiment
There was a great increase of benefits to the crop
itself, and the soil where the project took place.
Table 1 shows the comparisons between the three
methods of farming to prove the benefits of the
application of EM in the soil. Besides that, we
can also see that EM increases the crop rate

compared to traditional farming, and has the
same rate of crops as conventional farming.
Parameter

Conventional
Farming

Traditional
Farming

EM
Technology

Quantity

Medium
High

–

Low
–
Medium

Medium
High

–

Quality

Low
Medium

–

Medium –
High

Medium
High

–

Cost

High

Low

Low

Toxicity

High

None

None

Environment

Damaged

Protected

Protected
and
Imporved

Sustainability

Nonsustainable

Sustainable

Sustainable

Table 1: Comparison between methods of farming

Conclusion
Through brand new processes we realized that
we can contribute to the ever increasing need of
crops with Effective Microorganism and above
all, create an alternative for mankind besides
using fertilizers to improve the quantity and
quality of crops and the soil, and use EM
Technology to sustain and improve the
environment.

INCREASING LIPID YIELDS IN CHLORELLA VULGARIS THROUGH
NATURAL NITROGEN DEPLETION
JAZLI LONG BIN NAZRI LONG
SUPERVISOR: MUHAMMAD SANJAY B. PARAMARIE
ROYAL MILITARY COLLEGE, MALAYSIA

Objectives/Goals
The objective was to increase the lipid per cell of Chlorella vulgaris through natural
nitrogen depletion by 130% compared to the control.
Methods/Materials
A sample of Chlorella vulgaris was grown in a homemade photo-bioreactor over two 10
day trials. Cultures in both trials were grown in a vitamin enriched BBM media with varying
amounts of nitrogen. The cultures were sampled and those samples were tested for cell
counts, using a hemocytometer and microscope, and lipid content, using Nile red dye
fluorescence assay. Graphs were made for each trial showing cells per mL, lipid indicated
by AFUs, AFU per million cells, and the increase in lipid per cell over the 100% nitrogen
control.
Results
The lipid per cell increased immensely in the cultures grown in 20%, 10% and 0% nitrogen
levels. The highest value was 500% of the control, on day 10 in trial #2 by the 0% culture.
This overshot the hypothesis of 130% by almost 4 fold. The 20% culture had the highest
overall lipid in trial #2. This culture balanced cell numbers and the amount of lipid per cell.
Conclusions/Discussion
The data supported the hypothesis very strongly. The cultures depleted the nitrogen
naturally in their media and significant lipid per cell increases were achieved. Cultures
started with high nitrogen had the highest cell counts. Cultures started with limited
nitrogen yielded the most lipid over a 10 day trial, because they balanced cell count and
lipid per cell.

ANABAS TESTUDINEUS
Darrshan Naido Shanmugam.
Ms Rohaya Bakar & Ms Zuraidah Jantan
Alam Shah Science School, Malaysia
darrshannaido05@gmail.com

Abstract
Anabas testudineus, also known as Climbing Perch is a freshwater fish which originated from
India and mostly inhabited in rivers and lakes. It came from family

“Anabantidae” and in

Malaysia it is called “ ikanpuyu “. Anabas testudineus is a very hardy fish and is having high
commercial value. Cholinesterase ( ChE) was purified from the muscle extracts of Anabas
testudineus through ion – exchange chromatography ( DEAE – cellulose ). In this study, ChE
was partially purified with a purification folding and recovery yield of 2.012 and 14.46%
respectively. Native – PAGE analysis was done to show the degree of purity. Optimisation study
of muscle ChE was carried out shows that for muscle ChE, the specific substrate is
propionylthiocholine iodide ( PTC ) at 2.5 mM, with optimum temperature and pH of 30°C and
pH 9.0 respectively using Tris-HCl buffer. Metal ions inhibition study has shown that mercury
had inhibited at highest percentage of enzyme activity, at 93.4%. Half – maximal inhibitory
concentration by mercury obtained in this study was at 0.9752 mg/L. Hence, the ion – exchange
chromatography shows that it is one of the useful purification methods to purify ChE from
muscle of Anabas testudineus and ChE purified from this can be a useful biosensor for metal
ion pollution monitoring in aquatic system.

Fibre optic and photoacoustic sensors in monitoring for environment.
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Introduction
Water is all around us. We can measure various parameters
in different ways. In my opinion the most common and
known parameter is pH value of water. This work is about
how we can measure this pH by using fibre optic sensor.

2

Results of the experiment

During tests, the interdependence could be observed. The
higher the pH-value of the examined water, the less the
current intensity.

Theoretical part

Fig. 1 The general scheme of fibre optic sensor
The device works on principles of a fibre optic sensor. It
means that the light goes to the modulator and detector
through fibre optic cables. When it comes to the mentioned
sensor, the cubic container for the water sample worked as a
modulator. The phenol red was used for the examination of
water pH-value. pH is defined as the decimal logarithm of
the reciprocal of the hydrogen ion activity, aH+, in a
solution.

3

3.1

Experimental part
The water for testing came from the sources of drinking
water. The chemical reagent that best matched pH range was
the phenol red. After mixing the water for examination with
the phenol red (when the reagent dissolves completely) the
sample can be placed in the modulator. Thanks to the
application of the fibre optic cables in which we observe the
phenomenon of total internal reflection, the light loss does
not occur.

Fig. 3 Light absorption in solutions
More acid pH resulted in yellow water colouration which
directly influences the amount of photons passing through
the modulator. After passing through the modulator, the
required amount of photons fell on the photoresistor and the
ammeter results could be read.

4.1

Conclusion

Preparing the entire research always leads to the conclusions
resulting generally from the conducted tests. In my opinion,
the most important conclusions include: Noticing the relation
between the sample pH and the current intensity. As it was
mentioned before, the higher the pH-value, the lower the
current intensity. The accuracy of the pH measurement is
greater when the measurement by sensor is conducted as
early as possible after creation of the sample. As time went
by, the samples were exposed to sunlight and transfer to
another containers. After about two weeks, the pH-value of
the same sample differed significantly.
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Fig. 2 Total internal reflection [2]
The light from the diode passes through water in modulator,
which operates as a filter. Another fibre optic wire conveys
the light to photoresistor. Depending on the amount of light
falling on the photoresistor, its resistance changes. As a
result the current intensity changes which is strengthen by a
transistor. After a while the ammeter stabilises and the result
of a measurement can be read.
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Introduction

Several courses aimed at improving the efficiency of
student learning have proposed juggling as a means of
enhancing memory. In our research we aimed to find
out if 3-ball juggling can influence the efficiency of
working memory in a group of 16-year old high school
students.

2

The method

We recruited a 40 high school students and assigned
half each to a control group and an intervention group.
Both groups were told to perform three one-stimulus
(position) n-back tests of increasing difficulty: 1-back,
2-back and 3-back. The first set of tests was performed
by both groups without juggling. After a week the test
were repeated, with the intervention group performing
a ten-minute juggling session prior to testing. Test
score improvements between the first and second test
were determined for both groups.

3

The results

The results are shown in table (1). The columns
represent the value of the median for each test. The
quartile bar represents the values of the first and third
quartile.

In the results of the 2-back test we can see that the
intervention group experienced a greater improvement
in test score than the control group. This improvement
is even greater in the 3-back test, in which difference

between the first and second test is 10 percentage
points higher in the intervention group than in the
control group. The sign test performed on each pair of
n-back tests revealed that the study group had a
statistically distinct improvement in the 3-back test
(star above the graph).

4

The hypothesis

Juggling is a coordination-demanding skill. A study (1)
conducted at Oxford University, demonstrated that
long-term juggling training induces gray matter growth
in a brain region called intraparietal sulcus. Because
this region is responsible both for coordination and
working memory, we may conclude that stimulating it
through juggling causes it to work more efficiently in a
working memory task provided after juggling.

5

Conclusions

The results of the experiment indicate that participants
who performed a juggling session prior to the second
test had a greater degree of improvement than the group
that did not.
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5
1. Introduction
Nanotechnology is a new field with a wide
range of applications. The surprising properties
on the nanometric scale have opened a new
perspective on developing new materials far
superior to the traditional ones. They also imply
a smaller amount of energy and are
environmentally friendly. Titanium dioxide
(TiO2) based on nanocomposites is used in
various applications like photocathalytic water
treatment, gas sensors, etc. The presence of
noble metals in the TiO2 matrix gives the
material new properties and so it gives a wider
application spectrum. Dyes are important organic
pollutants for water echosystems and many dyes
contain rhodamine B (Rh B). The usual chemical
analysis methods allow the identification of this
potential cancerigen substance in a few hours.
Nanomaterials such as TiO2-Ag, combined with
advanced specter techniques SERS allow a much
faster and accurate identification.
6
2. The purpose of the investigation
The aims of the present work are: 1. to perform
toxicity tests of two types of Paramecium:
Paramecium caudatum and Paramecium bursaria
using different Rh B concentration solutions; 2. to
find a faster way to identify pollutants in the water
using a TiO2-Ag compound material as a sensor; 3.
to establish a detection limit for Rh B concentration.
3. Experimental

h. Different Rh B solutions with 10-5 M, 10-6 M, 107
M, and 10-8 M concentration were prepared.
3. 2. Sample characterization
The morphology of TiO2-Ag aerogel sample was
examined by XRD. The XRD patterns of the
sample were recorded by using CuK (lCuK =
1.5406 Å) radiation of a standard DRON-3M
powder diffractometer working at 45 kV and 30
mA. The HRTEM image was carried out on a JEOL
2100F electron microscope operating at 200 kV,
with a field emission gun and a point-to-point
resolution in TEM mode of 0.21 nm (high resolution
polar piece). Raman spectrum of Rhodamine B
powder recorded by using 1064 nm laser line, and
the SERS spectra of RhB molecules absorbed on the
surface of Ag nanoparticles embedded into the TiO2
aerogel matrix recorded by using 532 nm laser line.
4. Results and discussions
The acute toxicity tests show that the cell membrane
was rapidly penetrated by the Rh B.

Fig. 1 Paramecium bursaria cell penetrated by Rh B

Probit Analyse indicate LD50=10-5 M for both
species of paramecium.

3. 1. Sample preparation
200
190
180
170

Intensity

We prepare a hay infusion and perform acute
toxicity tests using Rh B solutions with 10-1 M, 10-2
M, 10-3 M, 10-4 M 10-5 M, 10-6 M, 10-7 M, and 10-8
M molar concentrations. The TiO2 gels were
prepared by the sol-gel method using titanium
isopropoxyde (TIP), HNO3, Et-OH and H2O in
1/0.08/21/3.675 molar ratios. The gels were allowed
to age for four weeks, then impregnated with 10-2 M
concentration of AgNO3 ethanol solution and
subjected to supercritical drying with liquid CO2 by
using a Tousimis 815 device. The TiO2-Ag aerogel
was subjected to a thermal treatment at 500 0C for 1

160
150
140
130
20

40

60

80

2

Fig. 2 The XRD diffractogram

The XRD pattern recorder for TiO2 aerogel proves
the crystalline phases after annealing.

TiO 2 nanostructures: a comprehensive study of
their structural and morphological characteristics.
RSC Advances. 2012;2(12):5358-69.
[4]. Paweł M. ROWIŃSKI, Marcin M.
CHRZANOWSKI,
Influence
of
Selected
Fluorescent Dyes on Small Aquatic Organisms,
Acta Geophysica, vol. 59, no. 1, Feb. 2011, pp. 91109.

Fig. 3 The HRTEM TiO2-Ag micrograph

The HRTEM image indicates the presence of Ag
Nps in TiO2 matrix.
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Fig. 4 The RAMAN/SERS spectra's

SERS spectra's recorded for Rh B show a 10-8
detection limit.
The

5. Conclusion
Using a new material and several techniques of
investigation, we were able to find very fast the
presence of Rh B by comparing with classical
method of analyze and we have identified a limit of
detection for Rh B.
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1.

Introduction

Recent studies show us that 79.6 % from the quantity of
electricity used in one year is obtained from fossil fuels.
Consumption of these types of fuels influences the
environmental quality, contributing to the global warming.
Another problem raised by them is the fact that fossil fuels
are not endless.
2. The purpose of the investigation

For every soil I used 3 containers, a total of 12 batteries. I
put all the batteries in the nutrients and I left them there for
2 weeks. After that, I chance the nutrient or the
concentration of it. Every 2 days, I measured the intensity
and tension of the electricity created by the microorganisms
from soil and I counted the power. In order to interpret the
results I count the average of the data measured.
4. Results of experiment

The research project explores the factors that can influence
the process of creating electricity by using the
microorganisms from soil and determinning the parameters
for it.
3. Method of the investigation
We used 4 types of soil:
 Soil form garden
 Soil from leaf-bearing forest
 Soil from pine forest
 Polluted soil from Pata Rat
We used 3 types of nutrients
(In different concentrations):
o Potable water
o Sodium acetate (C2H3NaO2)
o Nutrients for Pseudomonadaceae [2]

Fig. 3 The average of electrical power obtains for each
type of soil.

Fig. 4 The average of electrical power obtains for each
type of concentrations of C2H3NaO2.
5. Conclusion
Fig. 1 Creating the microbial fuel cells; a battery is form
by 10 small microbial fuel cells connected in parallel

The best soil is from leaf-bearing forest because
this soil has a pH acid and contributes to the electrons
transfer. The soil from Pata Rat, the polluted on, has a lot of
microorganisms and different nutrients for them.
The best concentrate is 0,2 M of sodium acetate.
We observe that if the concentrations increase the power
increase too until this point.
6. References
[1] Bruce E. Logan (2008), Microbial fuel cells, A John
Wiley & Sons
[2] Dragan Bularda Mihail, Curpa Rahela, Muntean Vasile/
Microbiologie generala: Lucrari practice

Fig. 2 Microbial fuel cells
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1. Purpose
To protect and research the water in Somes
2. Detection of anionic detergents in water
 Contacting the "Research Institute for
Analytical Instrumentation"
 Programming laboratory analysis.
 Analyzes
 The interpretation of the results

3.

ROMANIA,

Measures
Questionnaire
Meeting between school officials
Students gather to find solutions to protect water
Reduction of the consumation of anionic
detergents
Final results

The analyzes took place at the “Research institute for
analytical instrumentation’’ in Cluj-Napoca.

Analyzed water has the concentration of anionic surfactants
under the maximum limit.

 Biodegradable detergents have a washing power
greater than anionic detergents
 Washed clothes have a better texture and a more
vivid color.
4. Solutions
 Involvement of students, their families and
teachers in the consumption of biodegradable
detergents
 Spread the word about water pollution through
posters and flyers
 Bring attention towards this particular probl

The influence of electromagnetic radiation on the development of some
vegetable plant species
Student: Andrei Rusu
Avram Iancu High School
Coordonating teacher: Gabriel Teodorescu

6.1 Abstract

6.3 Method and materials

The success of any agricultural crop is made possible
by creating the optimal conditions for seed germination and
uniform plant development. The germination process starts by
the seed becoming soaked with water; at first the inhibition of
the coloids takes place, then the osmotic forces intervene. A
seed’s germination is believed to be complete when the
photosynthesis process begins for the first time. Water and
oxigen infiltrate the seed and determine the solubilization of
the cytoplasm, allowing the enzimatic activity to begin,
transforming the complex-moleculle substances (starch,
proteins, fats) into simpler substances needed for feeding. The
necessary conditions for the occurance of the germination
process have been influenced by the following factors: the
temperature of the growth layer, humidity and light. There are
numerous accredited methods for increasing plant growth, the
most popular being the use of nitrate-based fertilizer(NKP).
In the experiments undertaken, we have used LED-emmitted
electromagentic radiation from LED strips which produce
polycromatic light. The germination of seeds represents the
process through which these initiate a new genetical
development cycle, in favorable environmental conditions.

The factors which affected germination were as
follows:
 Water, which represents the environment in which
the biochemical reactions can take place;
 Oxygen, needed in the breathing process, from
which the energy used in the plants’ vital processes
is obtained; it also accelerates the formation of
enzimes;
 Light, very important, needed at values above
2890lm, the light threshold at which plantules will
endure(otherwise, the plantules etiolate)

6.2 Objectives
To study the effects of LED lighting on plants, we
have chosen to experiment with tomatoes from the
solanacious family. The effects of LED lighting have been
studied in part, on different species, in controlled environment
conditions. Our objectives are:
 To evaluate the germination of seeds depending on
the colour and type of light to which they have been
exposed (determining the germinative energy, the
average germination time and the penetration
energy);
 Tracking the physiological modifications depending
on the environmental conditions, temperature,
humidity, soil type and soil texture;
 Corelating the growth of the embrionary organs and
of the plantules obtained from the seeds with the type
and color of the light they were exposed to.

Regarding the soil factor, tomatoes have very high demands
– the texture needs to be medium to light, the soil needs to be
fertile, well drained and loose, with a Ph between 6 and 6.5.
The nutrition regime consists mainly of nitrogen, the primary
nutritive element. The manganesse determines the synthesis
of chlorofill, while iron and zinc play a role in the respiratory
process. In terms of humidity, tomatoes need, in the
vegetative growth period, around 70 – 75% humidity.
Tomatoes are thermophile plants, with high temperature
demands. The minimal germination temperature is 8-12
degrees C, the optimal being 22-25 degrees C. Light
influences the growth and development of plants through its
intensity, time of exposure and wavelength, also making up
the the primary energy source for photosynthesis. In the case
of an unfavorable lighting regime, the frequence of etiolated
plants grew considerably (excessive tendence of the
lengthening of the stem). The physiological indices observed
in the case of the experiments were as follows: the height of
the plantules and the Leaf Area Index (LAI).
The germination of the seeds represents the process through
which the seeds initiate a new genetical development cycle,
in favorable environmental conditions. To germinate, seeds
need to be planted, and after coming in contact with water,
they start to hydrate. A seed contains all the nutritional
elements and energy needed to give life to a new plant. Most
seeds will germinate only in a predetermined interval of
temperatures, and that is why the experiments have been
carried out under controlled environment conditions of
temperature, humidity , soil and lighting. The germination
layer had a Ph between 6.7 and 7.2. The germinative faculty
measures the seeds’ capacity to germinate, and is expressed

through a numerical percentage (%) of the number of seeds
that have germinated under optimal conditions and at a
predetermined time for each species (at vegetables around 5,
7, 11 or 14 days). The germinative energy, which is the test
expressed through the percentage of seeds germinated in half
or a third of the predetermined time set for measuring the
germinative faculty (the 1/3 rule is used, according to
specialized literature). The minimal threshold for vegetables
is 50%.
The seeds were placed on filter paper soaked with water. The
growth layer in the first experiment consisted of 90% peat and
10% sand, in mini-greenhouse conditions, where growth
parameters were measured using the available equipment.
Experiment 1: The growth vessels were uniformly illuminated
by LED strips, a 980lm lightbulb and a 2980lm warm light
lightbulb, while the witness variant was exposed only to
natural light for reference. The motphological and biophysical
parameters were determined using biometric measurements,
while the statistical processing of the data was done in MS
Excel. The LED lighting sources were set to produce light of
various wavelengths: white light 38-760nm, blue light 465nm
and red light 650nm. There were two variants: V1, 50% blue
light and 50% red light, and V2, 75% red light and 25% blue
light.
Experiment 2: V0, the witness variant, seedling soil; V1, 50%
peat, 40% vegetal compost and 10% sand; and V2, 30% white
peat, 30% brown peat, 20% vegetal compost and 20% sand.
The determination of the germination of the seeds was carried
out under ISTA 2006 norms, which was the compared with
the standard germination(ITCSMS). The seeds were placed in
alveolary plateaus of 96cm3 per socket, and at the first
watering the water was finely pulverized at a temperature of
60 degrees C, the growth layer having the variations
according to the second experiment.

6.4 Conclusions
In the case of the first and second experiment we
have calculated, according to mathematical statistics, the
regression coeficient, the regression equation, we have
graphically represented the empirical data, determining the
germinative faculty and germinative energy, thus finding out
the number of hours necessary for reaching the minimal
threshold of 50% germinative faculty. The trend was liniar,
and in some cases, we also tested the logarithmical model and
the power function. The corelation between time and
germinated seeds is very meaningful, the Pearson coefficient
having a value of above 0.9 in all the cases, and r^2 was
between 0.87 and 0.98. For the success of the germination
process and the rise of plantules, regarding soil conditions, the
soil was well prepared and shredded to benefit from the
capillary intake of water, and above the seeds the soil was
loosened to allow the intake of oxygen and heat. The
nutritional growth layer has a very important role for
obtaining high-quality seedlings. A very good growth layer
has the following characteristics: a corresponding structure
which allows gases to be exchanged, loosening, high porosity,
permeability, water retention capability and rich in nutritious

elements. The E2/V2 variant, out of all, gave the best results,
followed by the E2/V1 variant, compared to the E2/ V0
variant. According to the Pearson correlation: x, y =
0.992748***; z, y = 0.864058***; w%, y = -0.97853***. The
E1/V1 variant was 10% better than the E1/V0 variant, while
the E1/V2 variant was 24% better than the E1/V0 variant.
Compared to the average of E1/V0, E1/V2 was 12% better.
For Experiment 1, we obtained the following T test values:
V0 10.149, V1 9.727384, V2 10.358. For Experiment 2, the
following T test values resulted: V0 30.347, V1 26.929 and
V2 21.013. All the T test results were calculated with x and y
for the respective variants of each experiment.
(x = no. of hours, y = no. of germinated seeds, z = temperature
in degrees C, w% = humidity)

PURIFICATION OF WATER CONTAMINATED WITH PHENOL BY THE
PROCESS OF HYDRODINAMIC CAVITATION
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Regional center for talented youth Belgrade II, Belgrade, Serbia, djordje.o@sbb.rs
Table 1 - The influence of the initial phenol concentration on
the degree of reduction

1. Introduction
One of the most common organic pollutants of the industrial
wastewater is phenol. High concentrations of phenol are
usually found in the wastewater from oil refineries, in
petrochemical, pharmaceutical and coal industries [1]. In
order to remove phenol from water numerous methods are
used (polymerization, electrocoagulation, extraction,
biological methods, advanced oxidation process) which,
however, have numerous deficiencies, such as high price, poor
efficiency or indiscriminate purification [1]. In this research
the method of hydrodynamic cavitation has been applied as a
potential new way of solving this global problem. The aim of
this research was examining the possibility of reduction of
phenolic content by using the process of hydrodynamic
cavitation.

Initial concentration
phenol (mg/l)
Reduction of
content ( %)

of
50

100

200

300

100

92,13

64,07

45,89

phenolic

As the phenol concentration in aqueous solution increases, the
degree of reduction decreases. Reduction degree changes
under the influence of hydrogen peroxide. Concentration was
examined when phenol concentration was 50mg/l and pH = 3
at room temperature (Figure 1).

2. Method of the investigation
Venturi type VM-1 hydrodynamic cavitator was constructed
and built. The influence of the initial concentration of phenol
was examined, as well as the concentration of hydrogen
peroxide (H2O2), pH value and temperature. Degree of
reduction of the phenol content (α) was calculated according
to the formula 1:
−
=
∙ 100%
(1)
where C0 is the initial concentration and C1 is the
concentration of phenol (after the cavitation process) in
aqueous solution.

Figure 1 – The influence of H2O2 concentration on the
degree of reduction of the phenol content
When the concentration of H2O2 is below 200mg/l the degree
of reduction is very low. The influence of pH value on the
degree of reduction has been examined at c(H2O2) = 300mg/l
and phenol concentration of 50mg/l at room temperature. At
pH value higher than 3 the reduction of the phenolic content
is much lower (for pH = 4 the degree of reduction is 20.2%
and for pH = 5 it is 3.6%).

The concentration of phenol in aqueous solution was
measured by spectrophotometric method [1]. A UV spectrum
was recorded on a UV mini 1240 type of spectrophotometer
(Shimadzu, Japan). Examining the degree of reduction of the
phenol content was done at cavitation number of 0.2 and in
interaction time of five minutes.

3. Results of the experiment
The influence of the initial phenol concentration on the degree
of reduction is presented in table 1, and was examined at pH
= 3, c(H2O2) = 300mg/l at room temperature.

Figure 2 – Temperature influence of phenolic aqueous
solution on the degree of reduction
It was examined how the change of temperature of phenolic
aqueous solution influences the degree of reduction, at pH=3
and c(H2O2) = 300mg/l and phenol concentration of 50mg/l

(Figure 2). The degree of reduction of phenolic content
increases with increasing temperature.

4. Conclusion
The process of hydrodynamic cavitation with the Venturi type
VM-1 cavitator at cavitation number of 0.2 is a very efficient
method for reduction of phenolic content from water (the
degree of reduction of phenolic content is total (100%)). The
degree of reduction of phenolic content depends on the
phenolic concentration, H2O2 concentration, pH value and
temperature of phenolic aqueous solution. This process is the
most efficient at phenolic concentration of 50mg/l, hydrogen
peroxide concentration of 300mg/l, pH = 3 and temperature of
20°C.
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1. Introduction
Abnormal silk cocoon is the worthless cocoon
that it cannot reel and become waste in agricultural.
In these cocoon, there is sericin which is known
as a pharmaceutical releaser controls [1]. We interested to use
the sericin extracts from abnormal silk cocoon to solve
the problems about drug releaser control in Thai
compress.

Third, we studied the effects of crude extraction
pharmaceutical releaser through the Thai compress. The crude
extracts were mixed in Thai compress ingredient and
analyzed the amount of the drug released after pressed.
Fourth, we evaluated the effect of mixed crude extracts
from abnormal silk cocoon in Thai compress on
consumer satisfaction by hedonic 5-points scale.
2.3 Results of the experiment
The results showed that acetic acid precipitation was
suitable for sericin extraction. The crude extracts could
control drug releaser in the compress (Fig. 2). Thai
traditional massagers and patients were satisfied in color,
odor, texture and consistent release drug of mixed crude
extracts from abnormal silk cocoon in Thai compress.

Terpinen-4-ol

Figure 1 Thai compress
2. Content
2.1 The purpose of the investigation
To evaluate the crude extracts from abnormal silk
cocoon use as the pharmaceutical releaser control in
Thai compress.
2.2 Method of the investigation
This project comprised 4 experiments. Frist, we
compared the percent yield of sericin from acetic acid and
ethanol precipitation. Second, we studied the effects of
crude extracts from silk cocoon on terpinen-4-ol and
curcuminoid released by modified Franz diffusion cell and
spectrometry method.

Curcuminiod

Figure 3 The effects of crude extracts on terpinen-4-ol
and curcuminiod. (- control, - mixed crude extracts)
2.4 Conclusion
1. The sericin extracted by acetic acid precipitation had
more percent yield of sericin and low costs than
ethanol precipitation.
2. The crude extracts had more consistent released
curcuminiod and terminen-4-ol than control.
3. The Thai compress mixed 0.3% crude extracts was
the best ratio to control release drug.
4. Thai traditional massagers and patients were satisfied
in color, odor, texture and consistent release drug of
mixed crude extracts in Thai compress.
2.5 References

Figure 2 Abnormal silk cocoon and modified Franz
diffusion

[1] Zhang, Y.Q. 2002. Applications of natural silk
protein sericin in biomaterials. Biotechnology
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1. Introduction
Water pollution caused by oil spills affects a
lot of environments in water. Using absorbent oil
spill substances to eradicate the oil are highly costly
and cause environment pollutions, due to difficulty of
decomposition. Previous studies considered, the
alternative natural materials. These materials were
found to be good in both oil and water absorption.
Further studies were conducted in which it was found
that cat-tail grass (Typha angustifolia L.) also
absorbed oil but absorbed less water. In an attempt to
further reduce the amount of water absorption and
increase the amount of oil absorption, the current
study has utilized hairy fountain glass (Pennisetum
pedicellatum Trin) as an alternative substance.
2. Content
2.1 The purpose of the investigation
1. To experiment with several type of hairy fountain
grass in order to distinguish which is most
suitable for oil absorption.
2. To invent different ways of packaging the hairy
fountain grass so that it is easy to use and test the efficiency
of the packaged.
2.2 Method of the investigation
There are 4 parts.
Part 1 Studying the suitable for using hairy fountain
grass as an oil absorption.
Part 2 Studying the packaging the hairy fountain
grass that it is easy to use.
Part 3 Studying the efficiency of the packaged hairy
fountain grass in absorbing oil.
Part 4 Test the suitability of hairy fountain grass in
a real-life context with an oil spill.
2.3

Results

of

the

experiment.

2.4 Conclusion
Thus to conclude, hairy fountain grass has proven
to be suitable in absorbing oil spills with only
absorbing minimal water. There was no significant
difference between the hairy fountain grass ability to
absorb oil and that of synthetic material.
Furthermore, this grass has been proven to remain
effective even when it is reused at least seven times.
2.5 References
[1] Pongsantisuk, S. (1998). Oil Spill Cleanup by
Using Natural Materials as Sorbents, Mahidol
University.
[2] Rattanawong, O. (2006). Modification of Oil
Empty Fruit Bunch Fibers to Enhance Non-polar
Sorption Capability, Prince of Songkhla University.
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Introduction
Apple Snail (Pomacea canaliculata) is one of the
major pests damaging economic plants in Thailand. Eggs
from apple snails contain high amount of effective storage
lipoproteins with high thermostability and structural
stability: ovorubin, the carotenoid-pigmented proteinase
inhibitor with the photoprotective effect [1,2] and PcPV2 ,
the neurotoxin with lethal effects on rodents [3]. These egg
properties may have an effect on the mortality of Beet
Armyworm (Spodoptera exigua) which is a serious pest
damaging wide economic vegetables. Also, the sunlight
protective effect of egg may increase the life span of
Nuclear polyhedrodis virus (NPV) in field during using for
pesticide.

Results of the experiment

Figure 1. Apple snail egg crude extracts on mortality of
beet armyworms

The purpose of the investigation
To investigate the effect of Apple snail egg crude
extracts on mortality of beet armyworms and the ability to
prolong the NPV sunlight endurance.
Method of the investigation
Part I : The effect of Apple snail egg crude extracts on
mortality of beet armyworms by preparing egg solution and
mortality test. Eggs were grinded in the test tube and
centrifuged at 4,000 rpm for 10 minutes. Only red fluid
layer were kept at -20ºC. Crude extracts were diluted with
sterile water to 5 concentrations (1:0, 1:1 4:1, 3:1, 2:1 and).
Then,7 groups of 20 beet armyworms were fed with
artificial food dipped in prepared solution (control, sterile
water, 1:1 2:1 3:1 4:1 and 1:0) from the 2nd instar stage to
pupa stage. The mortality of larvae and pupae were
observed, the size of larvae were measured.
Part II : The effect of Apple snail egg crude extracts on the
ability to prolong the NPV sunlight endurance. Preparing
virus solution, NPV were mixed into 4 different mixture
between egg crude extract and sterile water (1:0, 1:1, 2:1
and 3:1) to be 103 particles per microliter. Set of solution
(Pure egg extract and 4 Virus solutions) were exposed to 0,
1, 2 and 3 days of sunlight. Then, virus sunlight endurance
test was performed by grouping beet armyworms into 21
groups (10 per group) and each group was individually
treated with 10 µl of different prepared solution placed on
larvae food for feeding 3rd instar stage. The mortality of
larvae were observed.

Figure 2. Sunlight-exposed apple snail crude extracts on
mortality of beet armyworms
Conclusion
Apple snail egg crude extracts have no significant effect on
mortality of beet armyworms at significance level of 95%,
have positive effect on size of beet armyworms and are able
to increase sunlight endurance of nuclear polyhedrosis
virus.
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1. INTRODUCTION
The resistance of public buildings (embassies,
government buildings etc.) against the events such as
explosion, terrorist attacks, fire causing their
destruction and leading to loss of life and property is
extremely important. In order to protect these buildings
against explosions and impacts, various construction
methods and high-strength construction materials are
used.
2. PURPOSE
Our purpose in our project is increasing the resistance
of the buildings by using waste materials such as
beverage cans. We aimed;
 Placing cardboard boxes in and around our
school in order to collect the waste cans and
create awareness about our project.
 Recycling the waste cans
 To test the impact resistance of the control
group and experimental groups prepared with
concrete samples reinforced with aluminium
cans,
 To identify the impact energy absorbed by
samples and the magnitude of load these
samples are able to bear.

Figure: Placing cans into the molds and covering them with
morter

Figure: Testing second sample

3. METHOD
This study aimed to strengthen concrete structures
against explosion and impact by using aluminium
beverage cans. In order to introduce the project and
attract the attention of students; cardboard boxes were
prepared and placed in canteen, garden and corridors
where they can be seen easily. And also, these boxes
were placed in some restaurants and cafes out of school
so plenty of aluminium cans were collected in a short
time. For this purpose, a concrete plate of 8 cm thick,
50 x 50 cm was selected as the structure to be protected.
Then, beverage cans were placed on the plate to
increase the resistance of the structure to the impact
load. The 8-cm thick concrete plate represents the
external wall or slab model, and is fairly suitable for
testing the reinforcing method as it is a delicate
structure. This plate was produced as reinforced,
unreinforced and steel fibre reinforced in line with
practices encountered in the actual structure, and tested
under the impact load as a control group. In following
stages, aluminium can was applied to plates with
identical qualifications for reinforcing against
explosions and impacts. Then, these samples were
tested under impact loads. In addition, energy
dissipation capacity of aluminium cans was also tested
with different experimental setups.

Figure: F (force)- ΔX (compression amount) graphic for
three samples

F (force)- ΔX (compression amount) graphic for three
samples is seen in the figure. To calculate the energy
absorbed by samples, the values below curves are
calculated:

S sample1-2-avg 

164,51 233,36
 198,93 J
2

S sample - 3  334 , 65 J

Between this three samples, the third sample absorbed
more energy than the others. Because in the third
sample the force was applied on the whole surface by
putting a piece of wood on the top but in First and
second samples the force was applied on the center.

For this reason First and second samples’ average

calculated.

Figure: Load-time change of reinforced sample 3

In our high velocity impact test, with the data obtained
by means of load cells for the third reinforced sample,
the chart in figure was prepared to show the change of
load affecting the sample by time.
By calculating the maximum amount crushing
measured in the end of the experiment and the
maximum load affecting the sample based on the
×∆
Load–Time graph, the formula of
shows
the amount of energy absorbed by the sample
The percentage of the energy absorbed by the same
sample was calculated as;
% Absorbed Energy =

2279
× 100 = %61
3737

4. RESULTS AND CONCLUSION
In this project, a model was proposed to be applied onto
external walls or slabs of buildings in order to increase
resistance to fires, explosions and terrorist attacks of
special buildings with priority of protection such as
government buildings, hospitals, and police stations.
Inspired from commonly used aluminium foam, we
used aluminium beverage cans with similar
characteristics in this model. The most important
feature of aluminium foam is that it absorbs the energy
resulting from explosion besides being a light material.
In addition to these, the aluminium cans used in this
project offer other advantages such as recycling,
availability and economy. Due to all these
characteristics, cans are more practical than most
building materials used to reinforced concrete.
As a model to be used in walls of buildings to increase
resistance, 4 control groups were formed as reinforced,
unreinforced, steel fibered reinforced and normal
concrete, and 4 experimental groups were formed from
the same samples after reinforcing with aluminium
cans. The samples were tested with lower velocity
impact load. It was seen in control groups that breaks
and fractures were caused by the mass of 22 kg, while
no damage was seen in samples with aluminium cans
after falling of 22 kg four times on each. As
experimental groups were not damaged, small samples
were prepared to calculate the amount of energy
absorbed by aluminium cans. In the light of these
experiments, 4 reinforced samples with aluminium

cans and 4 unreinforced samples were taken as new
experimental groups. Impact was applied at high
velocity on these samples and following conclusions
are drawn:
•At the end of the lower-velocity impact test; the
control groups were harmed under the mass of 22 kg,
while experimental groups remained undamaged. In
the instance of the high-impact test, it was found out
that control group samples reinforced with aluminium
cans could bear the load up to 420 kg.
•At the end of the impact load tests; the percentage of
energy absorbed by reinforced and unreinforced
concrete, the maximum load and maximum crushing
amount were calculated.
•According to the test results, the time to reach the
maximum load increases and they absorb more energy
as crushing amount of cans increases.
•According to comparison of the damaged reinforced
and unreinforced samples, it was seen that the former
could bear greater load and absorb 61% of the energy.
It was found out that unreinforced sample absorbs 32%
of the energy resulting in some cracks and fractures on
some parts of the sample. Thus, it could be said that
reinforced sample is more durable against impacts.
Nowadays, addition of concrete walls or steel siding
method used to improve durability increases time and
cost of construction. New lightweight materials such as
aluminium foam and honeycomb (sandwich panel
model) are easier to apply to buildings. We have seen
on this project that the waste aluminium cans are more
economical, lighter and practical than abovementioned
materials. It is an original project as it uses aluminium
cans for the first time to improve the resistance of
buildings against impacts and blasts. In addition, we
designed the placement of the cans into the wall in a
particular way, not to leave any space and to allow
absorption of maximum energy. We think that the use
of aluminium cans especially in the construction of
buildings in regions with intense terrorist attacks would
avoid loss of many lives as well as damage on
buildings. As another benefit, using of aluminium cans
would reduce the amount of waste in the nature.
Furthermore, an eco-friendly material could be used
which is useful to the community at the same time. We
believe that it is possible to achieve a safer living area
for a more affordable price and decrease the loss of life
and property by using this design in buildings.
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1. Introduction
Pollution anthropogenic factors have become one of
the most drastic problems nowadays. Pryluky is one
of the industrial centres of Chernihiv Region,
Ukraine. The worst polluters are industrial
enterprises and transport. The main components of
air pollution are CO2 and water vapor H2O and
CO,SO2,NO, lead compounds, C, hydrocarbons,
includingC20H12, unburned particles of solid fuel,
etc. The researches were carried out during 2014 2015.The materials of the Regional State
Administration of Ecology and Natural Resources,
Pryluky meteorological station, the materials of a
local meteorologist-amateur M. O. Kubrak were
used except our own researches.

By means of the organoleptic method, we defined chemical
features of melted water: its colour and
transparency changed near the industrial enterprises and auto
road; a specific scent was characteristic
for melted water from the forest. Alkalinity decrease of melted
water taken near the auto road is
explained by great content of metal oxides and exhaust fumes.
(Table 1)
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2. The purpose of the investigation
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The subject of the investigation is the level of air pollution
(the troposphere in Pryluky). The object of the
investigation is the climate changes of Pryluky town
taken as an example. The aim of the investigation is to
define how the state of atmospheric air influences the
change of major climate indicators (at the example of
Pryluky town).
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Method of the investigation

The level of air pollution was defined based on the
research of the snow cover taken at seven objects in
Pryluky from 2014 until 2015 (Fig.1).
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Table1 Physical and chemical features of melted water
It was determined that the average temperature in January and
July in Pryluky from 1930 until 2015
has risen , which led to non-frost period increase from 251 to
283 days (Fig,2).
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Fig.1 Points of observation, Pryluky, Chernihiv Region
We defined the features of the snow cover (colour, density,
height); physical features of melted water(transparency(T) ,
scent (S), colour (C)), chemical features of melted water
(acidity, chloride ions Сl͞͞ ‾ , sulfate ions , lead ions- , and sulfite
ions). We determined the significance of traffic influence on
the level of air pollution on the spots of our research. The
Chernihiv Regional State Administration of Ecology and
Natural Resources statistics shows the annual increase of 5.
polluting substances into the atmospheric air.
4. Results of the experiment

Fig.2 The average monthly temperature in January, July 19302015
Here with the rain quantity remained the same. Phonological
observations carried out by M. Kubrak (from 1991 until 2015)
prove the temperature rising intensity during last 20 years.
They mean some phonological phenomena (rising above 0˚C,
snow melting etc) happen 5-8 days earlier every year.
Conclusions
We defined a direct relationship between the air contents
changes and the changes of the main climate

indicators. Chemical substances quantity increase or their
changes in percentage dependence leads to the air temperature
rise, which reveal the climate changes in Pryluky.
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Potato Starch-based Bioplastics
Abstract (informational)

Biodegradable and compostable plastics, particularly
those based upon renewable biomass resources, are
a crucial innovation for the modern world. The
contemporary society relies on the prevalent
synthetic plastics, derived from the scarcely available
fossil fuel petroleum. Quite unsurprisingly,
geoscientists predict that planet Earth will have run
out of crude oil in only a few decades. Additionally,
petrobased polymers are considered to be one of the
worst pollutants on the globe. Hence, alternatives
must be searched for.
This thesis analyses bioplastics composed of potato
starch, one out of many renewable resources from
the agricultural industry. These bioplastics benefit
from natural polymerization and from high starch
yields (mostly obtained by cooperative Avebe U.A.)
Most importantly, bioplastics and its production
processes strongly contribute to a sustainable world
by taking environmental aspects and natural
circulations into consideration.
For a brittle piece of starch-plastic you simply need to
heat up starch in suspension. As the natural polymers
amylose and amylopectin absorb the water when the
temperature rises, the mixture turns viscous. Drying
out the viscous ‘gel’ at room temperature takes a few
days and eventually the bioplastic is obtained.
Thus far, synthetic plastics are best at satisfying our
vast number of needs, as petroleum derivatives have
beneficial properties for versatile applications in the
realm of polymer science. On that account, our
scientific experimental and literary research also
reveal the possibilities of modification concerning
starch plastics (e.g., plasticization, acid hydrolysis,
esterification).

Altogether, the major objective of this study was to
ascertain whether bioplastics based on starch are
probable to be an alternative or a partial
replacement of the polluting and finite petrobased
plastics.
By modifying the starch (in suspension) it was
possible to effectuate and alter certain properties
such as flexibility, brittleness and strength. These
properties resemble quite a few applications, with
which the synthetic plastics provide us nowadays.
Moreover, all biobased polymers are merely
thermoplastic polymers. Consequently, all
thermosetting petrobased polymers cannot be
replaced by any biobased polymer (as of yet).
Through an experiment we have verified that all of
our starch-plastics are indeed biodegradable and
compostable, most favorably (and rapidly) in a humid
medium environment. Therefore, we can assert that
bioplastic, based solely on starch, are relatively
transient. They are fairly convenient for short-lived
applications and potato starch can also be combined
with other biobased polymers to attain even more
favorable properties.
On the basis of the results of this research, it can be
concluded that bioplastics based on starch are
plausible to be a partial replacement of the
petrobased plastics. The polymer industry already
turns to account the benevolent characteristics of
starch polymers, especially on the green packaging
market. Bioplastics in general, contribute to a more
sustainable world and also offer mankind more time
to combat pollution and find better alternatives
because this planet should not be taken for granted.

The red book of soil in landscape protected area of Moscow
Anton Robert
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At present Moscow natural territories are
strongly guarded in 3 nature sanctuaries, 11 naturalhistoric parks, 1 complex reserve, 3 landscape
protected areas, 1 national park. Unfortunately, none
of the specially protected natural reservations
(SPNR) aim to protect the soil directly. The standard
SPNR conditions do not prevent soil degradation and
destruction. Neither do they take into account the
specific basic role of the soil in ecosystem
components protection (plants, birds, animals etc.).
Here we can ask an appropriate question – is
it possible to protect plants, animals and mushrooms
at the same time without taking care of their natural
surroundings – the soil? Above all, the soil is not just
their habitat but it also serves as a central component
of the whole ecosystem. Meanwhile, almost all kinds
of soil in SPNR, located in urban areas suffer from
intensive human influence: industrial, agricultural
and especially recreational. Today, the danger of
irreversible extinction of some kinds of soil seems
real.
Accordingly, the protection and preservation
of soil could give a reliable guarantee of saving all
the rest, in particular plants, mushrooms and animals
of the Red Book. This means that we need to create
The Red Book of soil that will serve for the
protection of soil in SPNR.
Preservation of soil as special nonliving
material that characterizes soil variety as a carrier of
biological variety, as «memory» of landscape and as
objects for monitoring – is the foundation to include
soil into the Red Book. The analyses of mentioned
above reasons helps to determine the soil that needs
protection. Taking into account categories of
existing natural objects under protection in nature
protecting practice, we can evolve the following
categories of protected soil:
1. Vanished soil: the possibility to recover is
excluded because the unique factors of soil
forming were violated.

2. Endangered soil: the areas with this soil are
critically small and so they can disappear in
the near future.
3. Extinction soil: the area with this type of soil
is constantly decreasing due to changes of
soil-forming factors.
4. Fragile soil: soils of small areas under
anthropogenic impact that can bring them
into extinction category.

5. Soil standard: soil that needs special care
though there is no direct danger to their
destruction. This soil indicates the landscape
condition.
The status of the landscape protected areas
allows for most kinds of recreational activities. The
result is that there is an immense amount of visitors
who affect the park territory. Unfortunately this
number keeps on growing.

2. Preservation or rehabilitation of soil-forming
factors as the condition for preservation of this
soil type (recovery of mixed forest);protection
from chemical and biological pollution.
3. Limitation of construction works in landscape
protection areas.
4. Optimization of recreational influence.

5. Preparation of special informative stands in
order to increase ecological culture of recreant

«Tepliy Stan» landscape protected area was
chosen as a model for the research, which is located
in the south-west of Moscow and its soils suffer
from an intensive recreational influence in all the
seasons. On the ground of field works was compiled
and digitized the soil map in scale 1:10000. The map
showed 3 types of soil: podzolic, sod and inundable
(alluvial).
We researched the affinity coefficient as the
most accurate index of recreational influence and it
made a foundation to create a recreational influence
map in scale 1:10000. During the field ecological
works we discovered some fire-pit locations and put
them on the same map.
Sod-podzolic soil areas suffer from
maximum anthropogenic influence where affinity
index is from 3000 to 4200 m /0,08 km2. According
to this as well as the data of fireplace locations and
intended for construction areas locations, these sodpodzolic soils were brought to extinction category.
The area of this soil is heavily decreasing due to
direct and indirect anthropogenic influence.
The
Red
Book
contains
main
recommendations for protecting sod-podzolic soils
of landscape protected area «Tepliy Stan». The
offered security arrangement includes:
1. Soil protection from different kinds of mechanic
influence leading to natural texture of soil
damage, thickening, water erosion, soil texture
destruction and loss of black-mould humus.

