‘ SMD Chemistry 3: More about water

1. The water molecule

Water is a very strange substance. It has
unusual properties because of the structure
of its molecule. In the same time it is the
most common substance on our planet.
Without water, life would not be possible.
Our bodies are about 70% water! Water is
liquid only over a very narrow temperature
range - between 0° Celsius and 100° C. If
the Earth was a little closer to the sun, most
of the water would turn to water vapor. If it
was just a little further away, most of it
would be frozen.

You know already what a water molecule
looks like:

But the electrons are not spread evenly
around the molecule. They spend more time
closer to the oxygen atom. Since electrons
have a negative charge, the oxygen atom has
a slight negative charge. And the hydrogen
atoms have a slight positive charge. This is
called a dipole. Water molecules have a
dipole. Remember: The overall charge of
the molecule is zero (same amount of
electrons and protons, the positive and

negative charge cancel each other out!).
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The oxygen atom and the two
hydrogen atoms are strongly held
together by sharing electrons.
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SMD Chemistry 3: More about water

2. Water molecules are attracted to each other
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This attractive force between oxygen and
hydrogen atom is called hydrogen bond. It

is weaker than the covalent bonds.

It is the attractive forces between the water
molecules which make it a liquid at normal
temperatures! Most compounds  with
molecules similar to water, like methane
(CH,) or carbon dioxide (CO,), are gases.
Without the attractive forces between its
molecules, water would be a gas and there

would be no life on earth!

3. Why can water dissolve so many
substances?
We take the example of sodium chloride

(salt). It is an ionic compound and made up

by Na* - and Cl -ions. The water molecules
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SMD Chemistry 3: More about water 3‘

are attracted to the two ions and surround aq.&ﬂ QE%‘ﬂﬂ“'ﬁ?%ﬁ'@'@aﬁ@&'s‘wiﬂ'ﬁ'
them completely. That’s why the salt seems SN'SQ]'%'QW% Nv&,v;;v&gqvq%’;@&&’ﬂ %WQ‘%Q
to disappear when dissolved in water. Each %‘\1"’4%'%@3'%?5"3@'&N"?\I/ﬁ"”*’ﬁm QUENRR’
sodium and chloride ion is separated from §§;N'§'§N'Sm'&f.:m"l{q&'rn'qgm'q'ﬁz;"ﬁ'ga'q:;'
the others. They are between the water W'@&'@i&'ﬁm’;&&’&’ﬂ

molecules.

* How do the water molecules
arrange themselves around the
positive and the negative ions?
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4. Investigations about water 2% q RAI
4.1. Solubility of solids (group work station no 1) ~ SFINTINNTGIA=GS] 3R] 9
Questions: YRR

1. Fill in the table: 9‘1 S E N

Hot water &®%] Cold water &3=4]
Temperature in © Celsius
&F&5| ° Celsius
Amount of dissolved salt in grams
EE 'ﬂ'&&'ﬁ'@’&'ﬂﬁ&'&”ﬁ'&ﬂ
2. What does this result suggest? "\1 %1‘3"‘5&'“%'ﬂ’i'“‘é/ﬁ'@'qﬁﬂqs”

3. What would happen if you cooled down '4\[ a’“’g"@“"’aéa"’@%ﬁ"%'5'55'5:'&’/ a’ﬂ‘j
the hot saturated salt solution to the 5‘5“@"1’“5%@75&”
temperature of the cold one?
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4 SMD Chemistry 3: More about water

4.2. Solutions and reactions (group work station no 2)

Questions: IQFRIRENAIR] (A A) YR

1. What particles do you find in either g'l ﬁa@ﬂ%&gﬂ;&smq;i;q;% 5R3|
solution?

2. What happens when you pour the two A\ ANRIGIR NIV RIRFIFF5|

solutions together?

3. What could be the cause for that? 2\ %agﬁq%@qum ENRRAR AR RIS
What substance could have been built?

4. What is one main function of water in N cERaYangdanangE R s
our bodies?

4.3. Solubility of gases (group work station no 3)
Questions: &RNALAN Y aqad-xaag gl (R'RAL V) RAR)

1 mé:'Nq’iﬂ&'g:ﬂﬁ:’é‘m‘q%&m&'ﬂ:w‘%‘ag'&’ﬁ'ﬁm
1. Is the cold or the warm drink fizzier?

3 FAQNAR §NEF LA S|
2. What does the result suggest? 1 3 g FIREES

3. What happens when you cool the warm 'q'l z:}t'z :quig%a qs;inggﬂgéﬁi&y
drink down again?
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~

4. 1In small lakes or ponds during very sunny N | 5’“5’5’65’@5&'@'@@wg&a:’yga&'@a:&@ﬂ
and warm weather you can observe fish PP Y W

SNCELS N U £ SO AE ¥ £

being at the surface. Why is that? FRTRASR] AT GERANNEGE

4.4. Boiling of water (group work station no 4)

AN QWA (J'RA[ ¢)

Temperatur A
Fa5|
[° Celsius]

'v >
5N &.ﬂ Time [min]
What do you see inside the water during the heating?
F VU HRNAR LR FN AR AEL LS|

What could be the causes for your observations?

5. Detergents RVEN]
2 ENE AR NgN| RIYA] S DR LR
Remember the results of the experiment where we  pgorsrgearzasa =5 axd
mixed water, kerosene, oil and ethanol together? S il iéﬁj Silacal -
What is miscible with water and what not? FHRY AR RGARNINAN] QR

&I’Z)&!‘QﬁﬂN'QiN'SQI'%&IN"’J'ﬂ% ﬂ&ﬁ&f&f

Let’s have a look at involved molecules:
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Water and ethanol SR &R=RA]|

When water is used for washing, it dissolves
dirt. But some dirt, like oil and grease,
doesn’t dissolve in water. Detergents help to
dissolve oily substances in water. Detergent
molecules have two parts, a head and a tail.
The tail is hydrophobic (“water hating””) and
the head is hydrophilic (“water loving”).
Therefore the head of the molecule is
attracted to water and the tail to oil (see
picture).
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