Kinetics: surface area of particles

Reaction used
calcium 
+
hydrochloric
--->
calcium
+
water
+
carbon
carbonate

acid

chloride



dioxide

CaCO3 (s)
+
2 HCl (aq)
--->
CaCl2 (aq)
+
H2O (l)
+
CO2 (g)
Procedure
Exactly 0.5g of CaCO3 were added to 25 cm3 of 2 mol dm-3 HCl in a conical flask and placed on top of a digital balance. As the reaction reacted, CO2 gas escaped and the weight of the reaction went down.
The weight of the reaction was recorded every one minute until no further loss in weight was seen.
The experiment was repeated three times:

1.
Large lump of CaCO3.
2.
Small lumps of CaCO3.
3.
Powdered CaCO3.

Results

	1. Large lump
	
	2. Small lumps
	
	3. Powder

	time
(min)
	mass loss (( 0.01g)
	
	time  
(min)
	mass loss (( 0.01g)
	
	time 
(min)
	mass loss (( 0.01g)

	0
	0
	
	0
	0
	
	0
	0

	1
	0.02
	
	1
	0.03
	
	1
	0.11

	2
	0.05
	
	2
	0.06
	
	2
	0.12

	3
	0.06
	
	3
	0.09
	
	
	

	4
	0.08
	
	4
	0.10
	
	
	

	5
	0.10
	
	5
	0.11
	
	
	

	6
	0.10
	
	6
	0.12
	
	
	

	7
	0.11
	
	7
	0.12
	
	
	

	8
	0.11
	
	
	
	
	
	

	9
	0.12
	
	
	
	
	
	

	10
	0.12
	
	
	
	
	
	


Questions

1. Plot the results for the first experiment on graph paper. Your teacher will show you how. Label the 
    curve you get as “Large lump”.

2. On the graph for the first experiment label these three points:

A. the time when the reaction was fastest

B. the time when the reaction was slowing down

C. the time when the reaction had stopped

3. In your own words explain why the reaction slows down before stopping.

4. Plot the results for the second experiment onto the same graph paper. Label the curve you get as “Small lumps”.

5. Plot the results of the third experiment onto the graph paper. Label the curve you get as “Powder”.

6. In your own words, say what happens to the speed of the reaction as the surface area of the CaCO3 increases (their size gets smaller).

7. In your own words, explain your answer to question 6.

