
AssignmentAssessment Task: Unit 1: S4 CfE Chemistry 

Introduction: 

Scottish Environmental Protection Agency (SEPA) have been called in to investigate a 

potential chemical leak from an ammonia plant located on the river Tyne near 

Haddington. Freddy’s FertilisersTM use the Haber Process to manufacture ammonia to 

manufacture chemical fertilisers.  

SEPA received reports of dead fish and a strong smell of ammonia in the water flowing 

in the river Tyne up to 2 km downstream from the factory site. We have been asked to 

identify the concentration of ammonia at various sites along the river from the factory 

site, to estimate the extent of potential pollution. 

You will use the technique of titration to identify the quantity of ammonia present in 

the water, and discuss the environmental implications of your results. Water sample A 

was obtained outside the chemical plant, with samples B to D obtained at 500 m 

intervals downstream. 

Once you have completed your experimental work independently, you are expected to 

research the social and environmental implications on society. You will then be allocated 

a time to write up your report in class under exam conditions. Only hand written notes 

are allowed to be taken into your write up session. All notes used must be submitted as 

evidence with your write up. 

 Note: 

 When ammonia dissolves in water it forms ammonium hydroxide solution. 

ammonia  +  water   →  ammonium hydroxide  

NH3(g)  + H2O(l)  → NH4
+(aq) + OH-(aq) 

 

 Ammonia is manufactured from nitrogen gas and hydrogen gas by the Haber 

Process. Ammonia is used as an important feedstock for many other chemical 

processes, including pharmaceuticals, fertilisers, explosives and plastics.  

 

 Ammonia is extremely important commercially – without it supplies of food 

around the world would not meet demand.  

 



Materials: 

50 cm3 Burette   Phenolphthalein Indicator 

10 cm3 Pippette   0.1 mol l-1 hydrochloric acid 

pipette filler    Water samples A, B, C, D 

50 cm3 Conical Flask 

Burette clamp and stand 

filter funnel 

white tile 

250 cm3 beaker 

100 cm3 beaker 

 

Method: 

1. Assemble the burette and clamp stand as directed by your teacher. 

2. Fill your burette with acid – ensure you remove the filter funnel from the 

burette before taking a reading. 

3. Pipette 10 cm3 of water sample A into the 50 cm3 Conical Flask. Add 3 drops of 

phenolphthalein indicator. 

4. Note the reading on the burette, and begin adding 1 cm3 aliquots of acid to the 

water sample until the end point is reached. 

5. Note the reading on the burette once more and calculate the titre value. This is 

the rough titre value. 

6. Repeat the titration, but add to within 2 cm3 of the titre value and add acid 

dropwise until the end point is reached. This is the first accurate titre. 

7. Repeat the accurate titration until two accurate titre values are within 0.2 cm3 

of each other. 

8. Record your results in a suitable table. 

9. Repeat stems 3 to 8 for all other water samples, and calculate an average 

accurate titre value for each water sample. 

  



Interpretation of Results: 

 If you know the volume of hydrochloric acid required to neutralise the water 

sample, given that the acid which you used was 0.1 mol l-1, it is possible for you to 

calculate the concentration of ammonia found in each water sample. 

 

hydrochloric acid  + ammonium hydroxide  →  ammonium chloride  + 

water 

HCl    +  NH4OH   →  NH4Cl    + H2O 

 

 For each water sample, using the average accurate titre values, calculate the 

concentration of hydroxide ions ([OH-]) present. 

 

 How does the pH of the river water vary with distance from the factory? 

 

 Present your results in a graphical format. 

 

Discussion and Points: 

 River water will usually display a pH of 7.0, this is equivalent to a hydrogen ion 

concentration of 1.0 x 10-7 mol l-1. What effect has the leakage of chemicals 

from the factory had on the pH of river water? 

 What impact would this have on the variety of organisms found in the river 

Tyne, downstream of the factory site? 

 What steps could the owners of Freddy’s Fertilisers™ take to restore the 

natural environment following this industrial accident? 

 

 Ammonia is a very important chemical in a number of industries. What processes 

are involved in its production? 

 What are the main uses of Ammonia produced in the UK? 

 

 Industrial accidents are rare but can have devastating consequences. Research 

one real-life industrial accident which resulted in devastating consequences for 

a local area. Detail the causes and effects. 

 


