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Chemistry Internal Assessment 

Using Winkler’s Method, how does the salinity of water in percent affect the oxygen carrying-capacity of water                 
in moles? 

Introduction 

The idea for this investigation came to me while we were learning about the Winkler method in class, during the                    
chapter on Redox Processes in lessons. In the course, we were taught that the volume of oxygen had a relationship                    
with the amount of pollution in water - as there was more pollution, there would be less oxygen in water due to the                       
fact that bacteria decomposing pollution would use up more oxygen and deplete oxygen supplies. This would                
therefore affect the biodiversity of the water body as oxygen is vital for life to be sustained. 

My interest was piqued while learning about this, as marine biology has always interested me and the effect of various                    
factors on oxygen carrying capacity, especially in saltwater bodies. This lead me to wonder how the salinity of water                   
affected its oxygen carrying capacity. It is a pertinent issue to our daily lives as changes in the temperature of the                     
atmosphere and air changes the salinity of certain areas of the sea, affecting the fishing economy as well as the food                     
webs in the sea. Evaporation causes water to evaporate, leaving salt behind, and the warmer the temperature of the air                    
around the sea, the quicker the evaporation and the more salt is left behind, especially at the surface, where the largest                     
number of wildlife lives due to the presence of sunlight. A change in the volume of oxygen in the area would                     
therefore affect the biodiversity of that area. This investigation will therefore look at how the amount of salt in a                    
sample of water affects its capacity to carry oxygen. 

Hypothesis and Background Information 

My hypothesis is that as the concentration of salt in a sample increases, the oxygen in the sample will decrease. I                     
formed this hypothesis using knowledge found in the Chemistry HL course - water is a polar molecule due to its                    
shape and number of lone pairs on the oxygen molecule. Oxygen is also a more electronegative atom than hydrogen                   
and therefore attracts the electrons involved in bonding towards the oxygen, causing water to be a polar molecule: 

The polarity shown in Figure 1 is due to         
the uneven electron density distribution.     
Oxygen has four pairs of electrons, two of        
which are involved in covalent bonding      
with the hydrogen molecules and the other       
two electrons pairs cause the oxygen in a        
water molecule to be more negatively      
charged on one side (see Figure 1). Both        
these electron pairs are on one side of the         

oxygen molecule due to the shape of the water molecule, and the property of electron pairs to repel each other to be as                       
far apart from each other as possible. This is called electron pair repulsion. In the oxygen molecule, due to electron                    
pair repulsion, there is an equal distribution of electrons due to its bond and its being symmetrical (see Figure 1).                    
Therefore both sides of the molecule have an equal charge. 

The intermolecular force between a water molecule and an oxygen molecule is a dipole-induced dipole bond, where                 
the water molecule induces a temporary dipole on the oxygen molecule and causes bonding. This attraction is very                  
weak and is affected by the addition of a salt such as sodium chloride. Sodium chloride dissociates in water into ions:                     
Cl- and Na+, which are charged and therefore attract the polar water molecules. This reduces the affinity of the water                    
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molecules to bond with the oxygen molecules and therefore the capacity to carry oxygen is reduced as more salt is                    
added to the water.  

Accordingly, the oceans or saltwater hold 20% less oxygen than freshwater because of the salinity of the oceans                  
(Fondriest Environmental, Inc., 2013). On average, the oceans are 3.5% salt by weight, and this shows the effect of                   
just 3.5% of salt on the oxygen carrying capacity of water (National Ocean Service, 2015). This figure is being                   
increased by rising sea temperatures and can affect wildlife and biodiversity. I will therefore be comparing different                 
concentrations of water from fresh water (0% salt) to 4.5% salt content. 

Methodology 

This methodology was adapted from that of Monica Bruckner (Bruckner, 2017) and I adapted the methodology for                 
the concentrations of the solutions that I mixed. I also used potassium iodide instead of alkali-iodide-azide. The most                  
challenging part of adapting the methodology was finding the correct standard solution concentrations which would               
result in a reaction. This took several trials and remixing of the solutions to get the optimal concentration. 

Because of the nature of the chemicals I used in my experiment, I took safety measures such as wearing goggles,                    
gloves and a lab coat throughout the experiment. My chemistry teacher was always in the lab when I worked in order                     
to ensure safety measures were implemented throughout the exploration (see Table 1). 

Table 1: Chemicals used in this exploration and safety measures taken 

Chemical used Safety Measure 

0.1 mol/dm3 Manganese (II) 
sulfate 

Is a dilute solution and therefore low hazard - gloves used when 
handling 

0.1 mol/dm3 Potassium iodide No hazard as it was not ingested, dilute solution 

0.5 mol/dm3 Potassium 
hydroxide 

When making standard solution, gloves were used. Solution was dilute 
and did not pose high hazard but gloves were used. 

Concentrated sulfuric acid High hazard due to its concentration and strength of the acid. It was 
therefore kept and used only in a fume cupboard, and gloves were 
used whenever handling it. Due to its property of heating up when 
mixed with water, only small volumes were mixed in at a time. 

Sodium thiosulfate Produces sulfur dioxide and sulfur with acids and therefore can be 
dangerous especially when reacted with sulfuric acid. However, I 
always made sure to use mix these with the acid in the fuming 
cupboard.  

 

One of the most common and effective procedures for measuring the oxygen content of water is the Winkler Method.                   
The Winkler Method uses redox reactions to measure the volume of oxygen in a sample by titration using the                   
following method: 

1. Excess manganese (II) sulfate is added to the water sample to be oxidised to manganese dioxide: 
2Mn2+(aq) + O2(g) +4OH- → 2MnO2 (s) + 2H2O(l) 

2. Manganese dioxide is then reacted with excess iodine ions (I-), usually found in alkaline potassium iodide, to                 
form iodine molecules (this reaction has to happen in acidic conditions and the solution will turn from clear to                   
brown due to the iodine forming): 
MnO2(s) + 2I-(aq) + 4H+(aq) → Mn2+(aq) + I2(aq) + 2H2O(l) 
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3. The iodine is titrated with sodium thiosulfate in order to be reduced in the following reaction (sodium                 
thiosulfate dissociates in water to form a Na2+ ion and S2O3

2- ion and the solution will become clear as the                    
iodine atoms are converted into iodine ions which are colourless): 
I2(aq) + 2S2O3

2-(aq) → 2I-(aq) + S4O6
2-(aq) 

The volume of sodium thiosulfate needed to react with the iodine (I2) in the last step is measured by adding starch                     
solution near the endpoint of the reaction in order to measure when all the iodine has been converted into iodide ions.                     
Since iodine reacts with starch to form a deep blue colour, starch added to the water sample before step 3 will cause it                       
to turn a dark blue, and as the iodine is completely converted to iodide ions in the addition of S2O3

2- ions, the solution                       
will turn colourless, indicating the equivalence point. 

Using the volume of sodium thiosulfate required to convert all the iodine in the solution to iodide ions, one can                    
calculate backwards using the equations in steps 1-3 to find the amount of oxygen in the sample of water. 

Materials 

- Distilled Water to ensure lack of impurities in the water which might affect oxygen concentration 
- Sodium chloride 
- Manganese(II) sulfate (aqueous, 0.1 mol/dm3 solution) 
- Potassium iodide (0.1 mol/dm3 solution) 
- Potassium hydroxide for the acidic conditions required in Step 2 of the Winkler Method (0.5 mol/dm3                

solution) 
- Concentration sulfuric acid 
- Sodium thiosulfate (0.01 mol/dm3) 
- Starch solution 

All standard solutions were mixed by myself. 

For the methodology I followed throughout this experiment, my controlled variables were: 

Table 2: Controlled variables of the experiment 

Controlled 
variable 

Why it was controlled How it was controlled 

Temperature Temperature affects the amount of 
oxygen which can be dissolved in 
water 

Air-conditioning on the lab was always 
turned onto the same temperature and a 
thermometer ensured this 

Concentration and 
volume of 
solutions added 

The independent variable was the 
concentration of salt and adding 
different volumes of solution would 
change the concentration of the 
solution 

I used a graduated pipette to add 2 cm3 of 
each solution to the main salt solution in 
order to ensure accuracy 

Exposure to 
atmospheric 
oxygen 

This would cause anomalies and 
error in the measure of natural 
oxygen in the solution and cause 
differences in oxygen content 
between different solutions 

I kept the solutions in capped BOD bottles 
and introduced solutions into the main 
solution by inserting the volumetric pipette 
below the surface of the water and then 
squeezing slowly.  

Atmospheric 
pressure 

This would also affect the amount 
of oxygen in the sample 

All samples were kept in the same lab 
throughout the duration of experimentation. 
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My independent variable was the percentage of salt in the saltwater sample. This varied in intervals of 0.50%, and                   
was calculated by weight of the salt. I also calculated the amount of dissolved oxygen in pure water, which acted as                     
my control. 

My dependent variable was the amount of oxygen that the saline water sample could hold naturally. I reduced any                   
variations on this variable by using BOD bottles and inserting solutions into the saline water sample under the surface                   
of the water sample in order to reduce the amount of oxygen introduced to the water sample through bubbles. 

Preparation of saltwater sample 

1. Using a 500 cm3 volumetric flask (±0.25 cm3), measure 2x500 cm3 of water into a beaker 
2. Add 5.00g of salt (±0.01 g) to the 1000 cm3 of water 
3. Mix well using a glass stirrer until all the salt is dissolved or when there are no more particles seen floating in                      

the solution or resting at the bottom when it is left to rest 

This process was repeated for all trials, increasing the weights of salt each time in accordance with the percentage. I                    
mixed the weights of NaCl in Table 2 with 500 cm3 of water in order to create my solutions: 

Table 3: weight of NaCl per 500 cm3 of water and percent of salt (2 d.p) 

Percent/% Weight 
of salt/g 

 Percent/% Weight 
of salt/g 

 Percent/% Weight 
of salt/g 

0.00 0.00  2.00 10.00  3.50 17.50 

0.50 2.50  2.50 12.50  4.00 20.00 

1.00 5.00  3.00 15.00  4.50 22.50 

1.50 7.50       

 

Fixation of oxygen 

1. Using a 25 cm3 volumetric pipette (±0.03 cm3), add 50 cm3 of saltwater sample to a BOD flask. In order to                     
reduce the amount of atmospheric oxygen introduced into the sample by aeration, I inserted the tip of the                  
volumetric pipette just under the surface of the water.  

2. Add 2 cm3 of manganese sulfate to the BOD flask using a 10 cm3 graduated pipette, careful not to introduce                    
any oxygen by releasing the manganese sulfate under the surface of the saltwater sample. 

3. Add 2 cm3 of potassium iodide to the BOD flask using a 10 cm3 graduated pipette, careful not to introduce                    
oxygen similar by releasing the manganese under the surface of the saltwater sample. 

4. Add 2 cm3 of potassium hydroxide using a 10cm3 graduated pipette to make the solution alkaline (released                 
under the surface of the water). The solution should turn a cloudy brown colour, and a brown precipitate                  
should form (Pictures 1 & 2): 
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Pictures 1 & 2: Cloudy brown colour with brown precipitate 

 
5. Add concentrated sulfuric acid to the solution in a fuming cupboard until the brown precipitate dissolves. The                 

solution will become a clear brown. 

Titration of sodium thiosulfate 

    1. Fill a burette with 0.01 mol/dm3 sodium thiosulfate solution and add it 
dropwise into the BOD bottle using a burette (±0.05 cm3), until it becomes a 
light straw colour (Picture 3). 

Picture 3 

 

    2. Add one spatula of starch solution to the BOD bottle and swirl to mix the 
powder evenly throughout the solution. The solution should turn purple 
(Picture 4) 

Picture 4 

 

    3. Continue adding sodium thiosulfate dropwise until the solution becomes a 
cloudy white (Picture 5).  

Picture 5 

 

I repeated the fixation of oxygen and titration five times per concentration of saline water in order to reduce random                    
error. 

Raw Data 

The raw data I collected from the methodology above is presented below in Tables 3-12 (all data was recorded to 2                     
d.p. due to the accuracy of my instruments: 

Table 4: Results for 0.00% saltwater sample        Table 5: Results for 0.50% saltwater sample 
Trial 1 2 3 4 5  Trial 1 2 3 4 5 

Initial/cm3 (±0.05 
cm3) 1.70 10.60 18.90 28.50 37.60  

Initial/cm3 
(±0.05 cm3) 10.70 19.40 27.50 35.50 14.40 

Final/cm3 (±0.05 
cm3) 10.60 18.90 28.00 37.60 46.20  

Final/cm3 (±0.05 
cm3) 19.40 27.40 35.50 44.90 23.10 

 
Table 6: Results for 1.00% saltwater sample       Table 7: Results for 1.50% saltwater sample 
Trial 1 2 3 4 5  Trial 1 2 3 4 5 

Initial/cm3 
(±0.05 cm3) 19.20 27.10 0.10 8.80 17.30  

Initial/cm3 
(±0.05 cm3) 19.80 28.40 5.00 28.00 22.00 

Final/cm3 (±0.05 
cm3) 27.10 35.60 8.80 17.20 25.90  

Final/cm3 (±0.05 
cm3) 28.40 36.60 12.40 36.50 30.00 

 

5 

ALL RIGHTS BELONG TO OWNER
TAKEN FROM WWW.INTERNALASSESSMENTS.WORDPRESS.COM



 

 
 
 
Table 8: Results for 2.00% saltwater sample       Table 9: Results for 2.50% saltwater sample 
Trial 1 2 3 4 5  Trial 1 2 3 4 5 

Initial/cm3 
(±0.05 cm3) 9.20 11.60 20.10 27.30 0.70  

Initial/cm3 
(±0.05 cm3) 17.20 24.40 31.90 39.30 9.50 

Final/cm3 (±0.05 
cm3) 16.50 20.10 27.30 35.20 9.20  

Final/cm3 (±0.05 
cm3) 24.40 31.90 39.30 47.30 16.40 

 
Table 10: Results for 3.00% saltwater sample        Table 11: Results for 3.50% saltwater sample 
Trial 1 2 3 4 5  Trial 1 2 3 4 5 

Initial/cm3 
(±0.05 cm3) 31.90 27.40 35.20 42.40 25.10  

Initial/cm3 
(±0.05 cm3) 0.80 8.70 15.90 23.10 38.40 

Final/cm3 (±0.05 
cm3) 38.80 34.80 42.40 49.60 31.90  

Final/cm3 (±0.05 
cm3) 7.70 15.90 23.10 30.10 45.30 

 
Table 12: Results for 4.00% saltwater sample        Table 13: Results for 4.50% saltwater sample 
Trial 1 2 3 4 5  Trial 1 2 3 4 5 

Initial/cm3 
(±0.05 cm3) 0.30 7.60 34.50 21.40 28.20  

Initial/cm3 
(±0.05 cm3) 2.90 8.20 13.70 19.10 24.50 

Final/cm3 (±0.05 
cm3) 7.60 13.80 41.30 28.20 34.50  

Final/cm3 (±0.05 
cm3) 8.20 13.70 19.10 24.40 29.90 

 

Qualitative observations 

- Adding salt to the distilled water caused tiny bubbles to form and float to the surface of the water. 
- After the starch was added, took approximately half a minute for each drop of sodium thiosulfate to fully                  

react with the iodine in the solution. 
- The solution turned brown and a dark brown precipitate formed when I added potassium hydroxide to the                 

solution 
- Adding sulfuric acid caused the precipitate to dissolve 
- Adding starch caused the solution to turn purple (before step 3) 
- The purple colour of the solution turned to white when enough sodium thiosulfate was added 

Data Analysis 

I calculated the concentration of sodium thiosulfate used in its titration with the solutions: 

Example calculation for 0.00% solution Trial 1: 

Initial Burette reading: 1.70 cm3 

Final Burette reading: 10.60 cm3 
Change in volume of sodium thiosulfate: 10.60 cm3 - 1.70 cm 3 = 8.90 cm3 
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Table 14: Volume of sodium thiosulfate used in each trial 

 
Volume of sodium thiosulfate used in each 
trial/cm3 

Salt content of 
water sample/% 

Trial 1 
(±0.10 
cm3) 

Trial 2 
(±0.10 
cm3) 

Trial 3 
(±0.10 
cm3) 

Trial 4 
(±0.10 
cm3) 

Trial 5 
(±0.10 
cm3) 

0.00% 8.90 8.30 9.10 9.10 8.60 

0.50% 8.70 8.00 8.00 9.40 8.70 

1.00% 7.90 8.50 8.70 8.40 8.60 

1.50% 8.60 8.20 7.40 8.50 8.00 

2.00% 7.30 8.50 7.20 7.90 8.50 

2.50% 7.20 7.50 7.40 8.00 6.90 

3.00% 6.90 7.40 7.20 7.20 6.80 

3.50% 6.90 7.20 7.20 7.00 6.90 

4.00% 7.30 6.20 6.80 6.80 6.30 

4.50% 5.30 5.50 5.40 5.30 5.40 
 

From averaging my results, I obtained the following results for the sodium thiosulfate: 

Table 15: Average volume of sodium thiosulfate used for each concentration of salt solution 

Percentage of salt in water/% 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 

Average volume of sodium thiosulfate 
used/cm3 (±5.68%) 8.80 8.56 8.42 8.14 7.88 7.40 7.10 7.04 6.68 5.38 
(All calculations done at 3 s.f. because of uncertainty of the equipment) 

An example of my calculations for the average volume of sodium thiosulfate used is below: 

3 s.f. was used throughout this calculation. 

For the saline water sample which is 0.00% salt, 

Average volume of Na2S2O3 used 

= number of  trials
total volume used in trials  

= 5
8.90cm +8.30cm +9.10cm +9.10cm +8.60cm3 3 3 3 3  

.80cm  = 8 3  

This was done for all the results in order to obtain Table 12. 

 

I used these results to calculate the amount of oxygen in the original sample of water by using the equations and molar                      
ratios described on pages 2-3. 
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The following process describes how I programmed Excel to give me the values in Table 15: 

Note: all calculations done at 3 s.f. 

Calculations for the amount of oxygen in a sample of water: 

For the water which was 0.00% salt, the average amount of sodium thiosulfate used was 8.8 cm3. Convert this first 
to dm3.  

8.80 cm3 ÷ 1000 = 0.00880 dm3 

Convert this into moles by multiplying it by the concentration of the sodium thiosulfate solution, which was 
0.01mol/dm3. 

Moles = concentration × volume 

Moles (Na2S2O3) = 0.00880 dm3 × 0.01 mol/dm3 = 0.0000880 mol 

I then worked backwards through the steps of the Winkler method, using the molar ratios in the equations in order 
to find out the original amount of oxygen (in moles) of the sample of water. 

Recall the reactions for the different stages of the Winkler Method: 

1. 2Mn2+(aq) + O2(g) +4OH- → 2MnO2 (s) + 2H2O(l) 
2. MnO2(s) + 2I-(aq) + 4H+(aq) → Mn2+(aq) + I2(aq) + 2H2O(l) 
3. I2(aq) + 2S2O3

2-(aq) → 2I-(aq) + S4O6
2-(aq) 

We know that 

moles of Na2S2O3 = moles of S2O3
2- = 0.0000880 mol 

This is the amount of moles of S2O3
2- which was needed to react with all of the iodine formed in Step 2 of the 

process. We then divide the moles of S2O3
2- used to react with the iodine by 2 as we can see that the molar ratio of 

S2O3
2-:I2 in Step 3 is 2:1. 

moles of I2 = 0.000088 mol ÷ 2 = 0.0000440 mol 

This was the number of moles of I2 formed in Step 2. We can see that the molar ratio of MnO2:I2 is 1:1, and 
therefore know that 

moles of MnO2 = moles of I2 = 0.0000440 mol 

This was the amount of MnO2 produced in Step 1 of the Winkler Method. The MnO2 is a product of the oxygen 
fixation, and we can see that the molar ratio of MnO2:O2 = 2:1. We therefore divide the number of moles of MnO2 
by 2 in order to determine the number of moles of oxygen which was present in the sample of water. 

moles of O2 = 0.000044 mol ÷ 2 = 0.0000220 mol 

We have deduced the average amount of O2 in the sample of water with 0.00% salt content: approximately 
0.0000220 mol. Error propagation is carried out further in the exploration on Page 10, allowing us to see the 
accuracy of the measurements.  
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Using the method described above, I programmed an Excel sheet to calculate the amount of oxygen for each water                   
sample. The results are presented below in Table 15 and Figure 1.  

Table 16: The average moles of O2 in the samples of water 
Percent of 
salt in 
sample/% 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 

O2 in 
original 
sample/mol 2.20×10-5 2.14×10-5 2.11×10-5 2.04×10-5 1.97×10-5 1.85×10-5 1.78×10-5 1.76×10-5 1.67×10-5 1.35×10-5 

 

 

From the graph in Figure 1, we can see that there is a clear trend: as the concentration of the saltwater sample                      
increases, the amount of oxygen in the sample decreases. This confirms my hypothesis, that as the concentration of                  
salt in a sample increases, the oxygen in the sample will decrease. As my R2 value is 0.921 and very close to 1, I                        
can assume that my fitted line is an accurate representation of the data found from the experiment I conducted.                   
Although an anomaly occurred for the result for the water sample with 4.50% salt, this can be attributed to random                    
error, the limitations (evaluated on pages 11-12) and the uncertainty of the equipment I used. 

Uncertainty Measurement 

The pieces of equipment that affected the accuracy of my measurements were: 

- In making the saltwater sample: 
- 250 cm3 volumetric flask (±0.25 cm3) used twice to measure 500 cm3 of water 
- Digital weighing scale (±0.01 g) 
- 25 cm volumetric pipette (±0.03 cm3) for measuring 50 cm3 of water into BOD bottle 

- Titration: Burette (±0.05 cm3) 
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An example of the calculations for error I used is as follows: 

3 s.f. Used for all calculations unless otherwise specified: 

Recall: Percentage uncertainty = 00%measurement taken
uncertainty of  equipment × 1  

Total percentage uncertainty of measurement = sum of percentage uncertainty of all equipment used for 
measurement 

Sample calculation for sample with 0.00% salt: 

For the saltwater sample: 

Percentage uncertainty for the measurement of of water: (3 s.f.)00% .100%500 cm3
0.50 cm3 × 1 = 0  

Percentage uncertainty for measurement of salt: 0.00% (3.s.f.) (as there was no salt in the water sample) 

Percentage uncertainty for the measurement of the water sample into the BOD bottle for all five trials: 
00% .0600%50 cm3

0.06 cm3 × 5 × 1 = 0  

For the titration and averaging of results: 

Because a measurement is taken before and after a titration, the uncertainty of the two measurements 
have to be added up in order to find the uncertainty for the amount of sodium thiosulfate titrated.  

Uncertainty for the amount of sodium thiosulfate used in any trials: ±0.10 cm3 

Average amount of sodium thiosulfate used: 8.80 cm3 

Median amount of sodium thiosulfate used: [(9.10 cm3 + 0.10 cm3) - (8.30 cm3 - 0.10 cm3)]/2 = 0.500 cm3 

Absolute uncertainty for average amount of sodium thiosulfate used: 8.80 cm3 ±0.500 cm3 

Percentage uncertainty for the average amount of sodium thiosulfate used: 5.68% 

Total uncertainty for the sample with 0.00% salt: 

5.68% + 0.100% + 0.00% + 0.0600% = 5.840% (3 d.p.) 

 
Table 17: Percentage and absolute uncertainty of results obtained 
Percent of 
salt in 
sample/% 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 

O2 in 
original 
sample/mol 2.20×10-5 2.14×10-5 2.11×10-5 2.04×10-5 1.97×10-5 1.85×10-5 1.78×10-5 1.76×10-5 1.67×10-5 1.35×10-5 

Total 
percentage 
uncertainty
/% (1s.f.) 6 10 6 9 10 9 6 4 10 4 

Absolute 
uncertainty
/mol 1.32×10-6 2.14×10-6 1.27×10-6 1.84×10-6 1.97×10-6 1.67×10-6 1.07×10-6 7.04×10-6 1.67×10-6 5.40×10-7 
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Conclusion 

In conclusion, the the results I found using my methodology proved the hypothesis that I stated in the beginning - that                     
as the concentration of salt in a sample increases, the oxygen in the sample will decrease. This is due to the Na+                      
and Cl- ions decreasing the attraction of the O2 molecules to the H2O molecules, and therefore reducing the amount of                    
O2 that can be dissolved in water. Due to the R2 value being 0.921 and close to 1, I could trust the trend of the line of                           
best fit and the results that I found. My percentage uncertainty was 10% for certain measurements, and this can be                    
used to explain the anomalies in the graph of Figure 1 and why the data found did not fit the line of best fit. This                         
helped me to understand the significance of the salinity of water on wildlife, especially in the sea. The salinity of the                     
sea can be affected by global warming and this is a pressing issue.  

If I had had more time, I would have extended this study by studying the effect of temperature on the amount of                      
dissolved oxygen in a sample of water. This would also have helped to answer more questions about the nature of                    
dissolved oxygen in areas affected by global warming. Although the values for the amount of oxygen present in the                   
sample does not show the exact values of the amount of oxygen in seawater, it does show the effect of salinity on                      
oxygen carrying capacity. Dissolved oxygen in a sample of water is important to the organisms living in it, and                   
models such as this which show trends about the relationship between factors can show the importance of                 
conservation and reducing global warming (which is linked to increasing salinities of oceans). 

Considering the emphasis put on environmental effects of certain processes in chemistry learned about in the HL                 
course, I think that this is a pressing issue and that I have become more aware of the effects of global warming on                       
wildlife, especially in the sea. As mentioned in the limitations, I could use seawater as my sample of water in order to                      
test the true dissolved oxygen levels in the sample.  

Table 18: Limitations of the methodology 

Limitation Significance Improvements 

Atmospheric oxygen 
entering the sample 

The water sample was exposed to 
atmospheric oxygen through surface 
exposure as well as aeration when I swirled 
or mixed the water sample in order to 
distribute the reagents equally.  

Use a glass stirrer to mix the 
reagents or swirl more slowly. 
Oxygen could also be introduced to 
the sample by bubbling the sample 
through with oxygen. 

Distilled water has been 
processed and therefore 
would not have as much 
oxygen naturally 

This would have reduced the amount of 
oxygen already in the sample, affecting the 
results. Seawater has over 47 different ions 
dissolved in it, which would affect the 
oxygen composition and the fixation of 
oxygen in the first step of the method. This 
would have caused difference of the oxygen 
levels in the distilled and seawater and 
affected the fixation of oxygen with Mn2+ 
ions. 

A comparison of seawater, tap 
water and distilled water could be 
used in order to see the 
comparative level of oxygen in all 
three. 

Sodium thiosulfate took 
about half a minute to fully 
react with the iodine in the 
solution, and swirling was 
needed to react it fully. 

This meant that I might have added an 
excess amount of sodium thiosulfate to the 
mixture before the reaction went to 
completion. This would have affected my 
readings. 

Allow for 30 seconds between 
drops nearing the endpoint for the 
sodium thiosulfate to react with the 
iodine in the solution.  

11 

ALL RIGHTS BELONG TO OWNER
TAKEN FROM WWW.INTERNALASSESSMENTS.WORDPRESS.COM



 

Number of repeats If I had repeated more times, averaging the 
results of these repeats would ensure that 
random error would be reduced.  

If given more time, do enough 
repeats to get 5 concordant results. 

Concordant results were not 
used 

This would have affected the precision of the 
final result. 

If given more time, do enough 
repeats to get 5 concordant results. 

 

Table 19: Strengths of the methodology 

Strengths Significance 

BOD bottles were used in order to 
ensure that no leakage of oxygen 
occurred 

Using BOD bottles kept the amount of oxygen introduced into the sample at 
a minimum and therefore prevented the readings from being inaccurate. 

A wide range of salt concentrations 
were used 

This ensured that there was significant trend over a large number of 
variables, demonstrating the validity of the trendline. 

Titration is an accurate method of 
measuring the amount of a 
substance in a solution 

One drop can cause the reaction to go to completion, and is indicated clearly 
by colour, therefore there will be a clear indication of the reaction going to 
completion. 

Starch used as an indicator Starch is a good indicator of the reaction going to completion as the colour 
change is very obvious.  
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