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ABSTRACT

Chemistry is a strange science that combines mathematics, biology, physics, geometry, astronomy, and
probability. In other words, whether chemistry is nature or nature cannot be answered. We have read and
heard many times that science should be put into practice, but how should this goal be achieved? The
purpose of this research is to link science and nature, and then guide the interest and concern of students
towards chemistry course. By designing a purposeful experiment, in this research, chemistry is put into
practice in its real sense, and with the connection of science and nature as well as the experience of
conducting research and experiments by students, their sense of concern and love for nature is strengthened,
and their minds are directed towards practical ideas and creativity to solve the problems of the surrounding
world. The research method is quasi-experimental and descriptive, in which the conditions of Lake Urmia
and the water behind the dam are simulated for one month in a small laboratory scale. The results of this
research show that after one month and measuring the remaining water in the samples under study, due to
the colligative properties in Lake Urmia, the rate of evaporation of salt water is lower than that of tab water
and pure water, and the ability of the lake to store water in it is higher than that of surface evaporation.
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Extended Abstract

Introduction

The fact that chemistry is one of the five hardest disciplines in the world is not hidden from anyone. A
teacher, by himself, needs many skills, and if the subject is chemistry, the teacher must come with special
information and tricks. The science of chemistry is not considered a separate axis, but is a collection that
is the product of the connection of different sciences and intermediate fields of knowledge. Chemistry is
the right way to know life in a better way. Familiarity with chemistry and its applications can lead to its
help in solving various life problems. Designing purposeful experiments and research helps the teacher to
raise a concerned student. For example, in recent years, the drying up of Lake Urmia and efforts to restore
it have been heard many times.

The drying up of the water of this beautiful natural attraction will cause many problems, such as the
destruction of the flora and fauna of the region, climate change, etc. In this research, with a purposeful
experiment and simulating the water of Lake Urmia, the amount of surface evaporation of lake water and
comparing it with pure and urban water is investigated, and the link between the people and nature is well
established while teaching scientific material.

Methodology

The present study is a semi-experimental descriptive research in terms of method. In the semi-
experimental method, the researcher has less control over the variables and conditions, and usually this
method is carried out in the environment related to nature. Because the conditions of this method are
close to nature, its results are more generalizable than the experimental method, but it may have lower
accuracy. In the descriptive research method, the situation is described; For example, the experience from
research activities and students’ conclusions from their observations is a kind of description of the
existing situation, which aims to investigate issues through the process of data collection. In the present
study, a type of time-based test design is examined.

Results and Discussion

When the name of chemistry is heard, the laboratory and strange chemicals occurs to mind; but
chemistry and chemicals are not only limited to the laboratory and have occupied a large part of daily life.
Students may care about environmental issues but do not have much knowledge in this field. Raising
students’ environmental awareness and inspiring them to take action aimed at protecting the delicate
ecosystems that sustain nature. Lakes are one of the most important ecosystems on the planet and are
considered large reservoirs for water storage. Lake Urmia is the largest super-saline lake in the world.
This lake is a source of many salts and minerals such as sodium, potassium, calcium acetate, lithium,
magnesium, chlorine, sulfate and bicarbonate. On average, 2.2 million tons of salt enter this lake every
year, and the important and noteworthy point is related to the increase and concentration of its salt.

Even though Lake Urmia is one of the largest internal lakes in Iran, it is deteriorating due to climatic
and human problems, and its drying as a national crisis can play an important role in creating natural and
human problems and hazards, and if this lake dries up completely, the habitat and environmental health in
this area will face serious problems. By designing and simulating interesting experiments in the
dimensions of the experimental science laboratory, students can be introduced to the characteristics of this
lake, one of which is its ability to store water.

Chemistry is a guide to discover the secrets of nature. By designing even a targeted experiment, the
chemistry teacher can make the student concerned about the world around him and make him ask how to
make a better world?! Isn't this the goal of educational excellence? In the following, a sample of research
work with the concern of preserving the nature of our beloved Iran is presented for ideas.

Test materials: water, salt

Equipment required for the experiment: beaker, glass stirrer, graduated cylinder, gloves and lab coat.

500 ml of three water samples are prepared in three beakers:

e  Salt water (supersaturated solution)

e  Pure water (distilled)
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e  Municipal water

It should be noted that the reason for preparing the supersaturated solution is the fact that Lake Urmia
is one of the salty lakes, whose salinity under normal conditions is at least 2.5 M sodium chloride or 15%
salt. These samples are exposed to sunlight for a month and after a month, three samples of the water in
the beaker are transferred to graduated cylinders to calculate the volume of water remaining. After four
weeks (one month), the remaining water is as follows:

e Evaporation rate: city water > pure water > salt water
e Amount of remaining water: salty water > pure water > urban water
e Follow-up case: the cause of more evaporation of city water than pure water

The conclusions drawn from the reaction can be further investigated with artificial intelligence and
training simulators, a full example of which is given in the main text of the article.

Colligative properties do not depend on the type and nature of dissolved particles in the solution.
These properties show how the physical properties of a solvent or solution depend on the number of
solute particles in it. Colligative properties are types of physical properties that are a subset of intensity
properties. In other words, the colligative properties depend on the number of non-volatile soluble
particles in the solution, but do not depend on the chemical properties of the particles. For a solution that
contains non-volatile solvent and solute, the colligative properties are different in the state of solution and
pure solvent. Due to the concentration of particles caused by salt dissolved in salty water (the same water
simulator of Lake Urmia), this sample has a better resistance against surface evaporation caused by
sunlight, and its evaporation rate is lower than the other two samples. According to the reported figures,
by adding salt to water, due to its colligative properties, the evaporation of water will decrease and the
salt will cover the water molecules like a blanket and prevent the water molecules from being removed
from its surface.

The question may arise, why the evaporation of city water was more than pure water? It should be
said that the solutes in city water can disrupt the hydrogen bonds between water molecules and accelerate
the separation of water molecules against sunlight. It may appear that the intermolecular ion-dipole force
is stronger than the hydrogen bond, so city water should not evaporate more than pure water. It should be
noted that according to scientific sources and university books that we have read many times; The ion-
dipole force is typically greater than the hydrogen bond (not always).

Figure 1 shows the result of the proposed experiment in the real laboratory after one month. The
volume of remaining water in the three investigated samples is clear and comparable. The right side is
special water, the middle is urban water, and the left side is salt water. Since humans are all selected 500
ml, it is easy to compare them in the presented image.

Fig. 1- Actual samples after one month
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It is suggested that the teacher should not conduct this experiment himself and give this opportunity
for the students to find the result by themselves and get familiar with the research work. If the students
themselves discover the result, their desire to use chemistry in real life experiences will be strengthened in
them. The teacher can prepare an agenda for the students and get the results (by recording documents
such as photos and reports) from them. Research work can be done individually or in groups.

Conclusions

There are many innovative solutions for the chemistry teacher to connect students with nature and
make them care about its preservation. By designing targeted experiments, it is possible to create a link
between chemistry and nature and educate concerned students. Observing laboratory experience increases
the potential for learning. This laboratory experience can be the design of an experiment to investigate the
colligative properties in the simulation of the water of Urmia Lake, which is an important source of this
lake in the climate of the country, which has been a concern in the environmental debate for several years.
Colligative properties depend on the concentration of soluble particles in the solution. Due to the
concentration of particles caused by salt dissolved in salt water, the rate of evaporation of water in it is
lower, and the ability of Lake Urmia to hold water is more than city water and pure water.
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