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Investigate the effect of various salts on the structure of 
onion cells.
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The onion has different cells that make up the onion bulb, its leaves and flowers and its 
roots.

Cytoplasm
Cell membrane

Cell wall
Vacuole

The epidermal cells of onions provide a protective layer against viruses.

The function of an onion cell is to organize the biological processes of an onion. 

Nucleus

!

1. Theory
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Osmotic pressure

Osmotic pressure is an 
external force that pushes 

the cell wall. It appears 
when the cell contains more 
water that the solution that 

surrounds it.

Osmotic 
pressure

H2
O

Phenomenon: Osmotic and Turgor Pressure
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Turgor pressure is the force 
inside of the cell with which 
the cell membrane is pushed 
against the cell wall. It 
appears when the cell is 
surrounded by a more 
diluted solution.

Turgor pressure

Turgor 
pressure

H2
O 
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Osmotic and Turgor Pressure
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If the concentration of water inside 
the cell is higher than outside of it, 
the outside of the cell applies 
pressure to the cell membrane. So 
the water will move out of the cell. 

21 3

Extracellular liquid 
(hypertonic solution)

Cell membrane

Intercellular liquid

1

2

3
Osmotic pressure

H2O

H2O
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Osmosis: 1. Plasmolysis

      Theory Final PartExperiments



Cell membrane

Vacuole

Nucleus 

Cytoplasm

Cell wall

Shrinks and detaches

Loses water and is pushed towards the 
nucleus

Water from the cytoplasm drains, so its 
volume decreases

Keeps its shape
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Plasmolysis
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Intercellular liquid

Cell membrane

Extracellular liquid 
(hypotonic solution)

21 3

1

2

3
H2O

Turgor P.

Turgor P.
When the concentration of the 
solution inside the cell is higher 
than outside of it, the cell gains 
water due the turgor pressure, 
and so the deplasmolysis takes 
place.

Osmosis: 2. Deplasmolysis
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salt

Cations →positively charged ions

Anions →negatively charged ions

Product is chemical neutral 
(without a net charge)

==>

In general, salts are made through neutralizing an acid with a base.!
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Salts in General
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Experimental Part
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Preparation

Materials needed
1. Different salts 
2. Water
3. Red Onion 
4. Pipette
5. Blate
6. Microscope
7. Microscope Slides
8. Scale
9. Tweezers

4. Experiments
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Preparation

In order to analyse the 
cells, we will need a thin 
onion layer. It can easily 
be obtained by peeling it 

from any layer of the onion 
using a tweezers and a 

blate.
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4. Experiments

      Theory Final partExperiments



In order to see the onion cells at a microscope, it is necessary to have a 
magnifying power of approximately 40. 

Red onion

!

If we remove the epidermal 
layers by cutting the onion 
and peeling them off, we 

obtain the onion cells
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Onion Under the Microscope
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1. Letting a piece of onion for 24 hours in a 10% concentration solution 
made of water and table salt (NaCl).

Normal onion 
cells

Onion cells after 
adding the 

solution
After 24 hours in a 
10% NaCl solution

The onion cells 
shrank and got 
disorganized 
and the water 
spilled around 
them.

The 10% 
concentrate
d sodium 
chloride was 
a hypertonic 
solution
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First Experiment: Sodium Chloride NaCl
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2. Laying a piece of onion in a 1% concentrated solution made of water 
and table salt (NaCl).

Normal onion 
cells

Onion cells after 
adding the 

solution
After 24 hours in a 
10% NaCl solution

The onion cells 
became a little 
bit wider but 
they also lost in 
length.

The 1% 
concentred 
sodium 
chloride was 
a hypotonic 
solution
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First Experiment: Natrium Chloride NaCl
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KCl, FeCl3, AgNO3, NiSO4, Na2SO4
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Second Experiment: Other Salts

● The concentration of the salted solution that I used is very low because these salts are 
strong.
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HCl + KOH → KCl + H2O 

Is a strong acid

Is a strong base

The obtained salt 
is neutral and 

inert to the 
reaction with H2O

The only chemical process that will take 
place when putting the KCl in water is the 
dissolution

!

19

Second Experiment: 1.Potassium Chloride KCl
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Normal cells Concentration 
0.5% Concentration 1%

The cells 
increased gain 

H2O → the 
solution was 

hypotonic 

The cells shrunk, 
they lost H2O → 
the solution was 

hypertonic 

The 
concentration of 

the KCl in the 
onion cell is 

between 0.5-1%! 20

Second Experiment: 1. Potassium Chloride KCl
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Normal cells Concentration 0.5% Concentration 1%

Walls→ smaller & 
narrower

Cells→ discolored& 
swelled; gain H2O 
→ hypotonic sol. 

Walls→ same size & 
ferruginous

The concentration 
of the FeCl3 in the 

onion cell is around 
1%! 21

Second Experiment: 2. Iron(III) Chloride FeCl3
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Normal cells Concentration 
0.5%

The concentration of 0.5% is used in skin lesions for cauterization of warts!

The wall became 
golden, thicker and 
exfoliated and 
because of the 
hypertonic solution 
the cells got 
smaller 
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Second Experiment: 3. Silver Nitrate AgNO3
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Molecular mass= μNiSO4= 59+32+4*16+7*18= 281g/mol

Is an hydrate → has 7 molecules of water → NiSO4•7H2O   

For the concentration of 0.5%:  0,5g of hydrated NiSO4 and 54,78 ml H2O 

For the concentration of 1%:  1g of hydrated NiSO4 and 54,56 ml H2O 
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Second Experiment: 4. Nickel(II) Sulfate NiSO4  
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Normal cells
Concentration 0.5% Concentration 1%

Walls→ thinner
Cells→ thicker→

 H2O → the solution 
was hypotionc 

Walls→ thicker & 
red-yellow 

Cells→ smaller→ lost 
H2O → the solution 

was hypertonic 

The concentration of 
the NiSO4

 in the onion cell is 
between 0.5-1%!
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Second Experiment: 4. Nickel(II) Sulfate NiSO4  

      Theory Final partExperiments



Molecular mass= μNa2SO4= 2*23+32+4*16+7*18= 268g/mol

Is an hydrate → has 7 molecules of water→ Na2SO4•7H2O   

For the concentration of 0.5%:  0,5g of hydrated NiSO4 and 51,765 ml H2O 

For the concentration of 1%:  1g of hydrated NiSO4 and 51,53 ml H2O 
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Second Experiment: 5. Sodium Sulfate Na2SO4 
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Normal cells
Concentration 0.5% Concentration 1%

Walls→ thinner, 
exfoliated

Cells→ grow→
 H2O → the solution 

was hypotonic 

Walls→ thicker & 
red-yellow 

Cells→ smaller→ 
lost H2O → the 

solution was 
hypertonic 

The concentration 
of the Na2SO4 in the 

onion cell is 
between 0.5-1%!

Second experiment
5. Sodium sulfate- Na2SO4
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Second Experiment: 5. Sodium Sulfate Na2SO4 
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Although some results were similar, every salt changed the structure of 
the onion cell in a different way.
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Conclusions
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Small concentration 
variations of the salt solution

The colours may be 
slightly modified by the 
camera 
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Possible Errors

The difference between the 
photos of the normal cells 
is caused by the different 
hydration level
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Thank you for your 
attention!
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