
C2c.5a Reaction rate and particle size
What effect does the particle size of a solid have on the rate at which it reacts? In this investigation you are going to study the reaction between marble chips (calcium carbonate) and hydrochloric acid.

CaCO3(s) + 2HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l)

Apparatus

5 g ‘large’ marble chips (an excess)[image: image1.jpg]gas syringe

dilute hydrochloric acid

marble chips




5 g ‘small’ marble chips (an excess)

30 cm3 0.25M hydrochloric acid (for each experiment)

conical flask, bung and delivery tube

gas syringe or 100 cm3 measuring cylinder and trough 
of water

stand and clamp

stopwatch

eye protection

SAFETY INFORMATION
Wear eye protection.

Ensure that the laboratory is well ventilated.
Method

1. Put on your eye protection.

2. Add 30 cm3 of the hydrochloric acid solution to 5 g of ‘small’ marble chips in a conical flask. Immediately connect to the gas syringe and start the stopwatch.

3. Take the total volume of gas produced every 30 seconds for about 5 minutes, recording your results in a table like the one shown on the right.

	Time (s)
	Total volume of gas (‘small’ marble chips) (cm3)
	Total volume of gas (‘large’ marble chips) (cm3)

	0
	0
	0

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4. Carefully wash out the conical flask 
and then repeat the experiment with 5 g 
of ‘large’ marble chips. Record your results in the table.

Handling experimental observations and data
5. Plot the results to the two experiments on graph paper using the same axes.

6. What do the shapes of the two curves tell you about the differences in the rates of the reactions?

7. Use the idea of collisions between reacting particles to explain the differences in reaction rate.
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