
Topic of the lesson: Spectrophotometric analysis of phosphates concentration in the 
Przemsza river

Method/ Forms of work:
Experiments
Group discussions
Case studies
Problem-based learning

Issues/problems addressed concerning water and sustainability:
Water pollution 
Awareness of water use 

Main aims of the lesson 
The objectives for students are:

 to find the position of analytical chemistry in environment protection
 to find the possibilities of analytical chemistry for environment protection
 to understand the environment in the area connected to the topic (here euthropication)
 to learn in practice to determine phosphate content in water 
 to encourage to future investigation on the environment 

Additionally, practise following the writing procedure, manual abilities, numerical skills, 
spreadsheets usage, reading legal documents, drawing conclusions, developing social 
relations

Duration: 4 lessons (45 minutes each) 

Target-group: secondary school students (17-18 years old) 

Group size: 8– 10 students 

Number of trainers required: 1

Required materials: 
water samples, ammonium molybdate solution in sulphuric acid, tin (II) chloride in glycerine,
ammonium buffer solution (pH 10), distilled water, trisodium phosphate ppa.
Analytical scales, weighing pot, volumetric flasks 100 ccm (7), 1000 ccm (1), beakers 250 
ccm (2), wash bottle, pipettes 5 ccm, 2 ccm (2), volumetric pipette 25 ccm

Procedure: 
The set 

 A chat to remind about pollution, fertilisers, eutrophication, spectrophotometry, 
 Analysis of instruction, MSDS, safety
 Practical work for the students: organising work sites, preparing solutions, 

measurements, demounting the sites, cleaning
 Afterward work: calculations, comparison of  the results to legal acts, conclusions, 

summary
 Marking
 Evaluation



                                 
Among the subjects in our Centre, there are Environment Protection and Analytical 
Chemistry. For practice, our students analyse water of a nearby river for the content of various
chemicals, e.g. chromium (VI), phenols, nitrates, copper (II), detergents, and phosphates. 
Algae in lakes and ponds, being mostly plants, in the presence of phosphates, nitrates and 
potassium grow very fast, reproduce, and soon all the surface is covered with a green carpet. 
The process is called eutrophication. This algae layer prevents the atmospheric oxygen from 
dissolving in water, which in turn kills bottom plants (which additionally lack light) and water
animals. The dead matter gathers on the bottom and decays without oxygen, which leads to 
hydrogen sulphide, and this extremely poisonous gas kills everything left. In this way, a 
beautiful, natural or men-made water body changes quickly into a bog. So, the knowledge of 
the content of fertilisers in supplying rivers is important for estimating the danger of 
eutrophisation and destruction the water body. Most fertilisers come from agriculture, rain 
washes them from fields to rivers. But much of them come from municipal wastewaters. 
Especially phosphates are pretty common in households as additives to washing powders, 
bread, meat products, fizzy drinks, or forged wines.
Normally, the phosphate ion solution is colourless and transparent, but addition of ammonium
molybdate and tin sulphide turns it blue, the more blue, the more phosphates inside. Why is 
the solution blue? Because the reaction product absorbs red and yellow pieces of sunlight, and
the light which comes to our eyes is blue. The diagram, called spectrum, presents in details 
which light is absorbed and how much. 



To find out the concentration of the ions in the samples of water from the river, we need to 
find a correlation between the concentration in some ourselves-made solutions and the 
intensity of the blue colour. Fortunately, we have a spectrophotometer, which can measure the
intensity of the colour quickly and accurately. So, we prepare five solutions of different 



phosphate concentration (we know the concentration, because we made the solutions) and 
measure how much light is absorbed. Then, a computer processes the concentration values 
and the absorbance values and prints a formula of the correlation. Calculating the unknown 
concentration (phosphates in the river) after measuring how much light the water (after adding
the same chemicals) absorbs is a piece of cake.
In the same way we measure the above mentioned contaminants (we use other methods for 
other substances as well). Our results are not used outside the school for monitoring the river, 
still, we never find any significant excess of chemical pollution.


