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Design

Research Focus

In my investigation, I looked at different methods that can be used to determine

concentration of sodium hypochlorite in household bleach, and how this varies the calculated

concentration.

Background Information

Sodium hypochlorite has the formula NaOCI, and is most commonly used as a

bleaching agent and so is in household bleach. According to the website of the Domestos

Thick Bleach' that I used, the concentration of sodium hypochlorite in the bottle was 5.0% by
mass.

The chemistry involved in the redox titration consists of the hydrochloric acid

reacting with sodium hypochlorite to form hypochlorous acid:

Converted

later

NaOCI (aq) + HCI (aq) —>HOCI (aq) + NaCl (aq)
☑

And then, the hypochlorous acid reacts with iodide ions when the solution is acidic:

HOCI (aq) + HCl (aq) + 3I (aq) → I3 (aq) + 2Cl- (aq) + H₂O (1)

The tridiodide combines with the starch and forms a dark blue triiodide complex.

Finally, the starch-triiodide is titrated by sodium thiosulfate to form a white solution of

iodide, dithionite and starch.

[I3][starch] + 2S₂O32 → 3I + S4O² + starch.

The chemistry involved in the gas collection reaction goes like this. It involves a

reaction between NaOCI and H₂O2. The hydrogen peroxide behaves as a reducing agent with

the chlorate ions as the oxidising agent.

NaOCI (aq) +H2O2 (aq) → H₂O (1) + NaC1 (aq) +O2 (g)

soafe buetiyind
for teveachoi

s

Ril wshin Specific & sgeroperate conteset
☑

1 Domestos Original Thick Bleach, Sainsbury's (Accessed 25 June 2024)
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Development of methods feeds into evalkvation
I performed some preliminary research to find a redox titration method² for bleach

and sodium thiosulfate solution on the web. As it suggested, I used 0.26mol dm³ sodium

thiosulfate solution in my burette, and personally decided to use a 1% concentration of starch

solution. I attempted a few trial redox titrations, none of which showed any colour change as

I was expecting to observe, so I altered the method so that I added all the sodium thiosulfate

at one time, instead of adding some, then adding the starch solution, and then adding more. I

added the starch solution, and then began the redox titration. This was because I assumed that

the iodine in the potassium iodide solution must have already reacted with the small added

volume of sodium thiosulfate solution and so nothing was happening when I added the starch

solution. I repeated the redox titration a number of times after this methodological alteration,

however this still was not showing any results, and so there must have been something else

wrong with my experiment. I checked each individual variable was correct, and it was, so

then I checked the bleach and found that it was out of date. I attempted with a new bleach,

and the redox titration worked instantly.

My other method I also found in my research³ consisted of reacting bleach with

hydrogen peroxide in order to produce oxygen gas, which I first collected in a water bath

with a measuring cylinder. I realised that I needed to subtract 10cm³ of gas from the result, as

when I added 10cm³ of hydrogen peroxide to the solution, it would inevitably displace 10cm³

of air that was already in the conical flask. I then realised that the suitability of this method

was flawed, as the oxygen gas, which is soluble in water, would dissolve on its way into the

water bath and the measuring cylinder, so I would collect less gas than was actually Methoddligica
produced. In order to circumvent this, I decided to collect the oxygen gas with a gas syringe, ssues.
however this meant that I had to very quickly add the hydrogen peroxide solution and then

place the bung on the conical flask, as, unlike with the measuring cylinder method, Icould (Evalvatin
not add and collect simultaneously. ☑

Materials and equipment
To measure out my volumes, and when creating solutions, Iused a mixture of

volumetric pipettes and measuring cylinders. This meant that there was significant variation

in the volumes and concentrations, only when using measuring cylinders, as volumetric

pipettes are very precise with an uncertainty of +0.060cm³ for the 25cm³ pipette, and

±0.050cm³ for the 5cm³ pipette. The measuring cylinders had an uncertainty of ±0.2cm³ for the

10cm³ cylinder, ±0.5cm³ for the 25cm³ cylinder, and ±1cm³ for the 100cm³ cylinder. The

burette had an uncertainty of ±0.05cm³. The measuring cylinder and gas syringe both had an

uncertainty of +1cm³.

addressed.

agaia

☑
Data Andyat
Considechn of

Uncerliafies.

2 The determination of hypochlorite in bleach, The City University of New York, 2010
3 Estimating the concentration of bleach, Royal Society of Chemistry
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Methods and Variables
Titration method
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Fill a burette with 0.26mol dm³ sodium thiosulfate solution, after rinsing it

with distilled water to remove any pre-existing solutions left in the burette.

Allow a few millilitres of solution to run through the burette to remove any

trapped air.

Record the initial volume of sodium thiosulfate in the burette.

Then perform a 10-fold dilution of bleach. Use a volumetric pipette to gather

25cm³ of bleach solution into a 250cm³ volumetric flask. Fill the rest with
distilled water, and shake the solution. This makes the bleach one tenth of the

original concentration.

Use the volumetric pipette to add 25cm³ of the diluted solution into a 250ml

conical flask, and then add roughly 15cm³ of distilled water.

Add approximately 20cm³ of 10% potassium iodide solution to the conical
flask.

Add roughly 20cm³ of hydrochloric acid solution to the conical flask, and then

2cm³ of 1% starch solution, which should turn the solution a blue/black colour.

Begin the redox titration by adding the sodium thiosulfate solution dropwise

until you notice a colour change to white.

Record the final volume of sodium thiosulfate in the burette and calculate the

difference in volume.

Repeat eight times, with a total of three different bleach solutions created in

the volumetric flask.

Table 1 - Variable Table for the above method

Variable Variable Type Values (Control
variables)

☑
Volume of sodium thiosulfate used (cm³) Dependent N/A

Volume and concentration of bleach (cm³, mass%) Control 25cm³, 0.5%

Volume and concentration of potassium iodide

solution (cm³, mass%)

Control 20cm³, 10%

Volume and concentration of hydrochloric acid

solution (cm³, moldm³)
Control 20cm³, 1moldm-³

Volume and concentration of starch solution (cm³, Control 2cm³, 1%

mass%)

There sloued be in

auol dan3 (s1 unts)

fut Hee is a

couorston

later.
























