The teacher demonstration is used at the start of the lesson to remind students of the familiar reaction:
CaCO3(s) + 2HCl(aq)  CaCl2(aq) + CO2(g) + H2O(l)
In the class practical, students collect data to find the order of the reaction with respect to hydrochloric acid. 
Students follow one of the two methods provided. Which one you use will depend on the apparatus available.
Equipment and materials
Teacher demonstration
Eye protection
Marble, small acid washed chips, 0.5–1 g each, 10 g
Hydrochloric acid (1 M), 50 cm3
Beaker (250 cm3)
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Class practical: Method 1  
Using a conical flask and a balance
Eye protection
per group/pair 
Marble, acid washed chips, 1–1.5 g each, 10 g
Hydrochloric acid (1 M), 20 cm3
Cotton wool
Measuring cylinder (25 cm3)
Conical flask (100 cm3)
Balance to weigh to +/– 0.001 g
Stopclock

Class practical: Method 2  
Using a side-arm test tube and a gas syringe
Eye protection
per group/pair 
Marble, as in method 1
Hydrochloric acid (1 M), 10 cm3
Measuring cylinder (10 cm3)
Test tube with side arm, 150 x 25 mm, or equivalent
Glass gas syringe (100 cm3)
Rubber stopper to fit test tube
Rubber connecting tubing
Stopclock


Health and Safety and technical notes 
Before carrying out this practical, users are reminded that it is their responsibility to carry out a risk assessment in accordance with their employer’s requirements, making use of up-to-date information.
Read our standard health & safety guidance.
1	The marble chips should be washed briefly in dilute hydrochloric acid to remove any surface powder. They should then be rinsed in pure water and allowed to dry at room temperature. 
2	Take great care handling the gas syringes.
Procedure 
Demonstration 
Wear eye protection
1	Add 50 cm3 of 1 M hydrochloric acid to a 250 cm3 beaker, and drop in a few marble chips. Students should observe the bubbles forming on the surface of the marble chips.
Class practical: Method 1 Using a conical flask and a balance
Wear eye protection. 
1	Put the following items on the pan of a direct-reading, top-pan balance:
	small conical flask containing about 10 g of marble in six or seven lumps.
	measuring cylinder containing 20 cm3 of 1 M hydrochloric acid.
	plug of cotton wool for the top of the conical flask.
2	Adjust the balance so that it is ready to weigh all these items.
3	Pour the acid into the conical flask, plug the top with the cotton wool, and replace the measuring cylinder on the balance pan.
4	Allow a few seconds to pass so that the solution is saturated with carbon dioxide; then start timing and taking mass readings. Record in a table the mass of the whole reaction mixture and apparatus at intervals of 30 seconds until the reaction is over and the mass no longer changes.
5	Complete the table by carrying out the calculations as described in the Student sheet and plot a graph of the results.
Class practical: Method 2 Using a side-arm test tube and a gas syringe
[image: Untitled7]Wear eye protection
1	Set up the apparatus as shown in the diagram. 
2	Remove the stopper and place about 10 g of marble in six or seven lumps in the test tube.
3	Use a measuring cylinder to measure 10 cm3 of 1 M hydrochloric acid.
4	Put the acid into the test tube and allow a few seconds for the solution to become saturated with carbon dioxide. Then, replace the stopper and start timing.
5	Take readings of volume every 30 seconds until the reaction is over and the volume no longer changes. Record the results in a table.
Teaching notes
Fairly large pieces of marble are used so that the surface area does not change appreciably during the reaction. 
On the other hand the hydrochloric acid is arranged to be in such quantity and concentration that it is almost all used up during the reaction.
For both Methods 1 and 2 it is important that the acid is saturated with carbon dioxide before readings are begun.
In Method 2 the maximum volume of carbon dioxide obtainable from 10 cm3 of 1 M hydrochloric acid is about 120 cm3. Therefore the timing must not be started too early or the syringe will be overfilled.
Sample results are shown below.
Method 1 Using a conical flask and a balance
   [image: ]
Method 2 Using a side-arm test tube and a gas syringe 
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