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1	 When a metal hydrogencarbonate is added to an acid, a reaction occurs.

	 (a)	 (i)	 Using a balance, weigh out between 1.00 g and 1.20 g of 
potassium hydrogencarbonate in a weighing boat. Record your 
mass to 2 decimal places, include the correct unit.

[2]

		  (ii)	 Describe the appearance of potassium hydrogencarbonate.

[1]

		  (iii)	Using the measuring cylinder labelled hydrochloric acid, measure 
20 cm3 of hydrochloric acid and place in a 100 cm3 beaker.

			   Describe the appearance of the hydrochloric acid.

[1]

		  (iv)	Add the potassium hydrogencarbonate from the weighing boat to 
the hydrochloric acid in the beaker.

			   Record your observations.

[2]
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	 (b)	 Carry out Experiments 1 and 2 to find the temperature change when 
ethanoic acid reacts with potassium hydrogencarbonate and when 
hydrochloric acid reacts with potassium hydrogencarbonate.

		  Record the results of the experiments in Tables 1 and 2 provided.

Table 1

Number of spatula 
measures of 
potassium 

hydrogencarbonate

Starting 
temperature 
of ethanoic 

acid /°C

Lowest 
temperature 

achieved 
/°C

Change in 
temperature 

/°C

Colour of 
universal 
indicator 

paper

pH

0

2

4

6

8

[4]
		  Carry out the following steps.

		  Experiment 1 – reaction of potassium hydrogencarbonate with ethanoic acid

		  1.	 Use the measuring cylinder to measure 20 cm3 of ethanoic acid and place in a 
100 cm3 beaker.

		  2.	 Use the thermometer to measure the temperature, to the nearest whole number, 
of the ethanoic acid and record this starting temperature in Table 1. Remove the 
thermometer.

		  3.	 Dip a small piece of universal indicator paper in the beaker containing the ethanoic 
acid. Record the colour obtained in Table 1.

		  4.	 Add 2 spatula measures of potassium hydrogencarbonate to the beaker and stir 
gently using the thermometer. Measure the lowest temperature achieved, to the 
nearest whole number, and record this temperature in Table 1.

		  5.	 Dip a piece of universal indicator paper in the reacting solution containing the 
potassium hydrogencarbonate and the ethanoic acid. Record the colour obtained  
in Table 1.

		  6.	 Repeat steps 4 and 5 by adding a further 2 spatula measures of potassium 
hydrogencarbonate to the beaker. 

		  7.	 Keep repeating steps 4 and 5 until a total of 8 spatula measures of potassium 
hydrogencarbonate have been added to the beaker. 

		  8.	 Calculate the change in temperature for each of the spatula measures added, 
using the starting temperature and each lowest temperature achieved.

		  9.	 Use the pH colour chart and your results to complete the pH column in Table 1. 
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		  Experiment 2 – reaction of potassium hydrogencarbonate with 
hydrochloric acid

		  Repeat all the steps as given in Experiment 1 but use hydrochloric 
acid instead of ethanoic acid.

		  Record the results in Table 2 below.

Table 2

Number of spatula 
measures of 
potassium 

hydrogencarbonate

Starting 
temperature 

of 
hydrochloric 

acid /°C

Lowest 
temperature 

achieved 
/°C

Change in 
temperature 

/°C

Colour of 
universal 
indicator 

paper

pH

0

2

4

6

8

[4]

	 (c)	 Use the results from Tables 1 and 2 to suggest which acid is weaker.

[1] 
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