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Aim of this Presentation 

To demonstrate how students can safely carry out chemistry practical 
work when working individually on some of the Leaving Certificate 
Chemistry mandatory experiments using microscale apparatus. 

 



 Microscale chemistry involves doing experiments on a small scale. 
 

 With the current COVID-19 pandemic restricting practical work in schools, microscale may be a useful alternative. 
 
Advantages of microscale includes: 
 
 Less cleaning of equipment as most materials are disposable or easily cleaned 

 
 Uses smaller quantities of chemicals and easy to assemble equipment 

 
 Reduces sharing of equipment and need for students to move around the laboratory 
 
 Less safety hazards compared to their macroscale equivalents 

 
 Allows many experiments to be done quickly and sometimes outside of a laboratory 

 
 Allows students to work independently using their own apparatus and equipment 
 
 
 

What is microscale? 



CLEAPSS Guidelines 

CLEAPSS GL352, p. 4 



CLEAPSS GL352 – Managing practical work in non-lab environments (COVID-19 pandemic) 
  
 
CLEAPSS GL352 lists some microscale activities that can be carried out in non-lab environments.  
 
However, it points out that some activities should not be carried out in a non-laboratory environments, in particular those 
which involve heating. 
 
Examples of suitable microscale activities listed:  
 
PP019 - Analysis of vinegar by small-scale titration 
 
P001 - Investigating indicators on the CLEAPSS primary website.  
 
 
See CLEAPSS range of microscale activities by visiting their website. 
 
http://science.cleapss.org.uk/resources/resource-search.aspx?search=microscale 
 

http://science.cleapss.org.uk/resources/resource-search.aspx?search=microscale
http://science.cleapss.org.uk/resources/resource-search.aspx?search=microscale
http://science.cleapss.org.uk/resources/resource-search.aspx?search=microscale




 
Demonstration videos of these experiments done on a microscale will follow next.  
 
Four Leaving Certificate Chemistry experiments chosen 
 
1. Steam distillation of clove oil 

 
2. Preparation and properties of ethyne  

 
3. To investigate the effect of concentration on the rate of a chemical reaction  

 
4. To investigate some redox reactions using the halogens 

Experiment videos 



2. Heat for ten minutes to collect emulsion. 





Video of experiment  



Title – Preparing and testing ethyne on a microscale. 

 

Introduction 

Ethyne gas is produced by the reaction between calcium carbide and water. Calcium carbide is 

often contaminated with impurities, so the gases produced are first bubbled through acidified 

copper sulphate solution to remove them. 

The balanced equation for this reaction is:  

CaC2 (S) + 2H2O (l)  Ca(OH)2 + C2H2 (g) 

 

Ethyne gas is combined with oxygen for welding metals together. 

 

 



Procedure (continued) 

4. Slowly add the water from the syringe to 

the calcium carbide in well F1 and collect 

the ethyne gas produced in the gas 

collecting vials under water. 

5. Collect three samples of the gas and bring 

them to the fume hood for testing. 

6. Place a lighted taper near the mouth of one 

of the collection tubes and record your 

observations.  

7. Add some acidified potassium 

permanganate solution to the second vial 

and shake it. Record your observations. 

8. Add some bromine water to the third 

collection tube and shake it. Record your 

observations. 

Apparatus Required 

Comboplate, two lids with two connections, plastic tubing, 5 ml syringe, small glass trough, 

three collection vials and lids, two 50 ml beakers, lighter, tapers, plastic droppers 

 

 

Chemicals Required 

Calcium carbide granules, water, acidified copper sulphate solution, acidified potassium 

permanganate solution, bromine water.  

 

 

Safety precautions 

Safety glasses should be worn at all times.    

Calcium carbide should not be handled with bare skin. 

Potassium permanganate and bromine water are toxic and oxidising agents.  

 

 

Procedure 

1. Add some calcium carbide granules to well F1 and place the lid with two connections 

on top.  

 

2. Using the 5 ml syringe, measure out 3 ml of water and connect this to the lid on well 

F1. Attach some rubber tubing to the outlet from the lid on well F1. 

 

3. Place 3 ml of acidified copper sulfate solution in well F3 and set up the apparatus as 

shown below, ensuring that all of the connections are tight fitting. 

   



Video of experiment  



Experiment No. 7 

Title - Effect of concentration on an Acid-Thiosulfate reaction 
 

Introduction 

The rate of a chemical reaction is defined as the change in concentration, per unit time, of any 

one reactant or product. In this experiment, we will study the effect of concentration on the 

rate of reaction between hydrochloric acid and sodium thiosulfate. 

The solid sulfur formed in this reaction makes the colourless solution go cloudy. 

The reaction is usually carried out in a flask placed on a piece of white paper. The white 

paper has a black cross marked on it. 

 

At the beginning of the reaction, the cross can easily be seen through the solution in the well. 

As the well becomes more and more cloudy, the cross gets harder to see. You 

can measure the time from the start of the reaction until the cross can no longer be seen. This 

is a way of measuring the rate of formation of sulfur. 

 

The balanced equation for this reaction is: 

 

 2HCl (aq) +  Na2S2O3 (aq)       2NaCl (aq)     +      SO2 (g)   +     S (s)       +  H2O (l) 

 

The yellow precipitate formed in this reaction is due to sulphur. Elemental sulfur is used in 

black gunpowder, matches, and fireworks. The Dollo Hot Spring, in Ethopia, has sulphur ponds 

due to volcanic activity. Certain chemosynthetic bacteria use sulphur as a source of energy. 
 



Apparatus Required 

Comboplate, three clean propettes, laminated sheet with ‘X’ marked on it, wash bottle, two 50 

cm3 beakers, stopwatch, graph paper, pencil, ruler. 

 

Chemicals Required 

Hydrochloric acid (2M), sodium thiosulfate solution (0.2M), deionised water.  

  

Safety precautions 

Safety glasses should be worn at all times.    

Hydrochloric acid is corrosive. 

Do not inhale sulphur dioxide gas evolved in reaction.  

 

Procedure 

1. Using a clean, dry micropipette add 0.2M sodium thiosulfate solution and deionised 

water to wells A1 to A8 as shown in the table. 

   

Well Drops of sodium thiosulfate Drops of  water 

A1 8 0 

A2 7 1 

A3 6 2 

A4 5 3 

A5 4 4 

A6 3 5 

A7 2 6 

A8 1 7 

  

2. Place the white laminated sheet, with the 

‘X’ marked on it, under well A8, so that 

you can see the cross as you look into 

well A8.  

3. Using a clean propette add 5 drops of 

2M hydrochloric acid to well A1 and on 

the 5th drop start your stopwatch. 

4. View the ‘X’ from above and stop your 

stopwatch the instant you can no longer 

see it. 

5. Record the time in the table below. 

6. Repeat steps 3 to 5 with wells A2 up to 

A8. Remember to re-position the cross 

underneath the well each time. 

 

7. Rinse out the comboplate well after use, 

using hot soapy water. 



Photograph of set-up 



Graph 

Using graph paper, plot a graph of ‘Drops of sodium thiosulfate’ (horizontal or x-axis) 

against ‘Time (sec) taken for ‘X’ to disappear’ (vertical or y-axis). 

 

Sulfur precipitate obscures the view of the black cross 
Well 

Drops of sodium 

thiosulfate 

Time taken for ‘X’ 

to disappear (sec) 

A1 8 30 

A2 7 36 

A3 6 48 

A4 5 61 

A5 5 93 

A6 3 129 

A7 2 227 

A8 1 360 

Results 



Video of experiment  



Title - Relative reactivities of Group VII elements - The Halogens 

 

Introduction 

Group VII of the Periodic Table are known as ‘The Halogens’. Members of this group include 

Fluorine (F), Chorine (Cl), Bromine (Br), Iodine (I) and Astatine (At). Reactivities increase up 

the group, meaning that Fluorine is the most reactive element of the group and Astatine is the 

least reactive.  

 

 

All of the halogens are good oxidising agents because of their high electronegativity values. 

As a result, their compounds are widely used in cleaning agents and antiseptic solutions. 

In this experiment, we shall study some oxidation-reduction (redox) reactions involving 

chloride (Cl-) ions, bromide (Br-) ions and iodide (I-) ions. 

 

Apparatus Required 

Comboplate, six plastic propettes, 1L beaker, wash bottle, laminated sheet of white paper, 

microspatula.  

 

Chemicals Required 

Sodium chloride solution (0.2M), potassium bromide solution (0.2M), potassium iodide 

solution (0.2M), bromine water, chlorine water, deionised water, iodine solution.  

 

Safety precautions 

Safety glasses should be worn at all times.    

Bromine water and chlorine water are harmful. 

Do not inhale vapours from Bromine or Chlorine water. 

 

     

Procedure 

1. Using the propette, add the appropriate number of drops of each chemical into the 

wells of the comboplate as shown in the table below. 

NOTE: When dispensing a new solution always use a clean propette. 

WELL 1ST addition 2nd addition 

A1 5 drops of chlorine solution 3 drops of water 

A2 5 drops of chlorine solution 3 drops of potassium bromide solution 

A3 5 drops of chlorine solution 3 drops of potassium iodide solution 

A4 5 drops of bromine solution 3 drops of water 

A5 5 drops of bromine solution 3 drops of sodium chloride solution 

A6 5 drops of bromine solution 3 drops of potassium iodide solution 

A7 5 drops of iodine solution 3 drops of water 

A8 5 drops of  iodine solution 3 drops of sodium chloride solution 

A9 5 drops of  iodine solution 3 drops of potassium bromide solution  

 

2. Stir each well thoroughly with the thin end of a microspatula and write your 
observations. 



Photograph of set-up 



  Sodium chloride Potassium bromide Potassium iodide 

  

Chlorine 

  

X  Yellow-orange  Red-brown 

  

Bromine 

  

 No change X  Red-brown 

  

Iodine 

  

 No change  No change X 

Data Table  

Completed table below with colour changes compared to the relevant control (wells A1; A4; A7) 

Results 



Video of experiment  



The following CLEAPSS resources are freely available for downloading by all schools:  
 
CLEAPSS GL343 – Guide to doing practical work during the COVID-19 pandemic http://science.cleapss.org.uk/Resource/GL343-
Guideto-doing-practical-work-during-the-COVID-19-PandemicScience.pdf  
 
CLEAPSS GL352 - Managing practical work in non-lab environments.  
http://science.cleapss.org.uk/ Resource/GL352-Managing-practical-work-in-non-lab-environments-COVID-19- pandemic.pdf 
 
EDU-LAB resource folder of microchem worksheets 
https://edulab.com/product-category/chemistry/microchemistry/ 
 
BASF 2nd Annual Summer school, microscale experiments handbook, 2013 
 
RSC Online article, Bob Worley, 1 May 2012, Microscale chemistry revisited  
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article 
 
https://edu.rsc.org/feature/microscale-chemistry/2020192.article 

References 

https://edulab.com/product-category/chemistry/microchemistry/
https://edulab.com/product-category/chemistry/microchemistry/
https://edulab.com/product-category/chemistry/microchemistry/
https://edulab.com/product-category/chemistry/microchemistry/
https://edulab.com/product-category/chemistry/microchemistry/
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry-revisited/2020193.article
https://edu.rsc.org/feature/microscale-chemistry/2020192.article
https://edu.rsc.org/feature/microscale-chemistry/2020192.article
https://edu.rsc.org/feature/microscale-chemistry/2020192.article
https://edu.rsc.org/feature/microscale-chemistry/2020192.article


Links to Lennox website for these kits 
  
https://www.lennoxeducational.ie/Chemistry/593-MicroChem-Basic-Kit.html 
 
https://www.lennoxeducational.ie/Chemistry/595-MicroChem-Advanced-Kit.html 
 
https://www.lennoxeducational.ie/Chemistry/594-MicroChem-Combostill.html 
 
https://www.lennoxeducational.ie/Chemistry/601-Comboplate---Pk20-.html 
 
https://www.lennoxeducational.ie/Chemistry/602-Comboplate-Organic---Pk20-.html 

Lennox, Laboratory Supplies Ltd. | John F. Kennedy Drive, Naas Road, Dublin 12, Ireland 
Tel +353 1 4607622 | Fax +353 1 4507906 | Mob +353 87 2484198 
Email murty.odowd@lennox.ie | www.lennoxeducational.ie 
Registered in Ireland No. 7217 

Contact 
Murty O’Dowd 
Sales Support Specialist - Education 
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Microscale kits 
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Thanks to… 



And finally… 

Questions?  
Email: david.oconnell@cbccork.ie  

mailto:david.oconnell@cbccork.ie

