YEAR 12 PRACTICAL 7
Worked answer

Decide on a measurement, eg time taken to get 50 cm3 of product

Must be enough HCl to get 50 cm3 of product

Moles of gas = PV/RT = (50 x 10-6 x 100 x 103)/(8.31 x 298) = 0.002

So minimum moles of HCl = 2 x 0.002 = 0.004

So minimum concentration must contain more, eg 0.01

Measuring time taken to get 50 cm3 of product

Must have at least 0.004 moles of HCl, so take 0.01 (=100 cm3 of 1.0 moldm-3 HCl)

Must have at least 0.002 moles of CaCO3, so take 0.01 (= 1 g of CaCO3)

100 cm3 of 1.0 moldm-3 HCl = 50 cm3 of 2 moldm-3 HCl and 50 cm3 of water

Method:

1.
Add acid mixture to conical flask, and clamp into a water bath.

2.
Leave for a few minutes to allow it to reach the desired temperature.

2.
Add calcium carbonate and replace bung.

3.
Measure time taken to produce 50 cm3 of gas.

4.
Repeat readings and take average.

4.
Repeat for other temperatures.

Use of results:

Rate of reaction = volume of gas produced/time taken

Sample:

	Temperature (oC)
	Time taken to produce

50 cm3 of gas (seconds)
	Rate of reaction (cm3s-1)

	20
	112
	0.446429

	30
	60
	0.833333

	40
	29
	1.724138

	50
	14
	3.571429

	60
	8
	6.25
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Increase in temperature has a large effect on rate of reaction

10 oC increase approximately doubles the rate

At a higher temperature, the mean collision energy increases

So more particles have energy equal to or greater than the activation energy

So the fraction of successful collisions increases.

Safety

· Wear eye protection

· Acid is corrosive so wear gloves

· Remove bung after gas has been produced to avoid breaking gas syringe

