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	Requirements per student*/group of students
	Notes

	3.60 g dm–3 anhydrous sodium carbonate, Na2CO3

	Labelled A1 (not with its concentration)

Allow 150 cm3 per student



	1.00 mol dm–3 hydrochloric acid, HCl


	Labelled B1

Allow 50 cm3 per student placed with communal burette



	Methyl orange indicator


	Screened methyl orange is an alternative

per student or group

	Communal burettes


	Ideally one between two

	50.0 cm3 burette

Stand

White tile
	At least class B



	25.0 cm3 pipette


	With pipette filler



	Funnel


	

	2 x 250 cm3 conical flasks


	

	250 cm3 volumetric flask


	

	Plentiful supply of deionised/distilled water


	

	Wash bottle


	

	Label


	Or glass marker pen



Technician Worksheet 

















Activity 6:   Finding the purity of a sample of sodium carbonate by titration


	





Student Worksheet 











Activity 6:   Finding the purity of a sample of sodium carbonate by titration











Procedure


Use the communal burettes to measure 20.00 cm3 of B1 into the 250 cm3 volumetric flask.


Make up the contents of the flask to the mark with deionised/distilled water. Label this C1.


Fill your burette with C1.


Pipette 25.0 cm3 of A1 into a conical flask.


Add a few drops of methyl orange to the conical flask.


Titrate the contents of the conical flask with C1.


Repeat the titration until you have concordant results (within 0.10 cm3).


Record all titration results in a table (with units) showing initial and final burette readings.





Notes


It is assumed that at least class B volumetric equipment is available. 


Students may need instruction in the use of pipettes (in particular the attaching of the pipette filler) and burettes depending on their experience at GCSE or equivalent.


Students should be informed of the value of washing out burettes and pipettes with a small quantity of the solution that they will be measuring.


Screened methyl orange may be used instead of methyl orange.


At AS level concordant results should be within 0.10 cm3 rather than 0.05 cm3.











Questions


Find out what could have caused the impurity in the sodium carbonate.


Sodium carbonate has a number of uses in the lab and in industry. Find one for each.


Explain why it was necessary to dilute the hydrochloric acid before carrying out the titration.


Suggest how someone would have calculated the dilution of the HCl from 20.0 cm3 to 250 cm3.


If the volumetric flask has a tolerance of 0.6 cm3, calculate the potential percentage inaccuracy in this apparatus.








Answers


Titre should be 21.20 cm3 depending on purity of original sodium carbonate.





Sodium carbonate can absorb water from the atmosphere to form Na2CO3·xH2O.





In the lab: it is used as a mild alkali and can be used to precipitate metal carbonates in analysis.


In industry: it is used in glassmaking.





Without dilution the titre would have been one tenth the value obtained leading to a greater percentage error in the use of the burette.





Concentration of Na2CO3 = 4.00/106 if pure





       Amount of Na2CO3 in pipette


			= (4.00/106) x (25.0/1000)


			= 0.000943 mol





Amount of HCl reacting	


                               = 2 x 0.000943 = 0.00189 mol





Concentration needed for titre of 25.0


			= 0.00189/0.025


			= 0.0756 mol dm–3





      Dilution needed 0.0756 = (X /250) x 1.00


		            X   = 18.9 cm3





       Hence rounded up to 20.0 cm3





(0.6/250) x 100 = 0.24%








From the examiner… 


It is important to present your results (with units) in a table showing initial and final burette readings.


Show clearly how the average titre is obtained.


Explain each line of your calculation as shown in the Analysis of Results section above.


Consider how many significant figures to use within the calculation.


Consider how many significant figures to use in your final answer.





Teacher Worksheet 








Safety


Sodium carbonate solutions are low hazard at this concentration.


1.00 mol dm–3 hydrochloric acid is low hazard.


However wearing eye protection 	is recommended.





						








Data


Na2CO3 + 2HCl  �  2NaCl + CO2 + H2O





C = 12.0, O = 16.0, Na = 23.0








Analysis of results


Indicate which titres you use in your average.


Calculate the average of your concordant results.


Calculate the amount of HCl, in mol, in the volumetric flask.


Calculate the amount, in mol, of HCl reacting with the Na2CO3.


Calculate the amount, in mol, of Na2CO3 in the pipette.


Calculate the amount, in mol, of Na2CO3 in 1.00 dm3 of A1.


Calculate the mass of Na2CO3 in 1.00 dm3 of A1.


Calculate the % purity of the 1.00 dm3 A1 sample.














Procedure


Use the communal burettes to measure 20.00 cm3 of B1 into the 250 cm3 volumetric flask.


Make up the contents of the flask to the mark with deionised/distilled water. Label this C1.


Fill your burette with C1.


Pipette 25.0 cm3 of A1 into a conical flask. (Seek advice on attaching pipette fillers)


Add a few drops of methyl orange to the conical flask.


Titrate the contents of the conical flask with C1.


Repeat the titration until you have concordant results (within 0.10 cm3).


Record all titration results in a table showing initial and final burette readings.








Equipment/materials


A1: 4.00 g dm–3 impure sodium carbonate, Na2CO3


B1: 1.00 mol dm–3 hydrochloric acid, HCl 


Methyl orange indicator


Deionised/distilled water


25.0 cm3 pipette


50.0 cm3 burette and stand 


250 cm3 volumetric flask


Conical flask and funnel 


Wash bottle	


White tile	


Label or glass marker pen











Objective				


Be able to use volumetric equipment for dilution.


Be able to carry out a titration.


Be able to calculate purity using moles.














Safety


Sodium carbonate solutions are low hazard at this concentration.


1.00 mol dm–3 hydrochloric acid is low hazard.


However wearing eye protection 	is recommended.








From the examiner…


It is important to present your results (with units) in a table showing initial and final burette readings.


Show clearly how the average titre is obtained.


Explain each line of your calculation as shown in the Analysis of Results section (Student worksheet). 


Consider how many significant figures to use within the calculation.


Consider how many significant figures to use in your final answer.








Objective


Be able to use volumetric equipment for dilution.


Be able to carry out a titration.


Be able to calculate purity using moles.











Activity 6:   Finding the purity of a sample of sodium carbonate by titration








Safety


Sodium carbonate solutions are low hazard at this concentration.


1.00 mol dm–3 hydrochloric acid is low hazard.


However wearing eye protection is recommended.








Objective


Be able to use volumetric equipment for dilution.


Be able to carry out a titration.


Be able to calculate purity using moles.








Notes
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