Y13 PRACTICAL 1
Rates of Reaction

0.4 moldm-3
4 parts HCl, 1 part water

0.8 moldm-3
3 parts HCl, 2 parts water

1.2 moldm-3
2 parts HCl, 3 parts water

1.6 moldm-3
1 part HCl, 4 parts water
Aiming for 100 cm3 of gas (capacity of gas syringe)


n = PV/RT = (101325 x 100 x 10-6)/(298 x 8.31) = 4.1 x 10-3 moles

minimum mass of magnesium = 24.3 x 4.1 x 10-3 = 0.1 g (use 0.25 g)

minimum mass of calcium carbonate = 100.1 x 4.1 x 10-3 = 0.4 g (use 1.0 g)
2 x 4.1 x 10-3 = 8.2 x 10-3 moles of acid required


minimum volume of acid required = n/C = 4.1 x 10-3/0.4 = 0.01 dm3 = 10 cm3

so use 20 cm3 of acid:

	Experiment
	Concentration /moldm-3
	Volume of acid /cm3
	Volume of water /cm3
	Time taken to produce 50 cm3 of gas/s

	1
	0.4
	4
	16
	

	2
	0.8
	8
	12
	

	3
	1.2
	12
	8
	

	4
	1.6
	16
	4
	

	5
	2.0
	20
	0
	


Prepare acid solution using HCl, distilled water and two measuring cylinders.
Pour into a 100 cm3 conical flask.
Set up a gas syringe clamped into a horizontal position, and attached to a delivery tube and bung which fits well onto the conical flask.

Add 1.0 g of calcium carbonate and quickly attach the bung to the conical flask.

Record the time taken to produce 50 cm3 of gas.
Repeat for other acid solutions and 0.25 g of magnesium.

Sample results: calcium carbonate
	Concentration /moldm-3
	log (concentration)
	Time taken to produce 50 cm3 of gas/s
	Rate of reaction
(cm3/s)
	Log (rate of reaction)

	0.4
	-0.39794
	71
	0.704225
	-0.15229

	0.8
	-0.09691
	32
	1.5625
	0.19382

	1.2
	0.079181
	25
	2
	0.30103

	1.6
	0.20412
	17
	2.941176
	0.468521

	2
	0.30103
	12
	4.166667
	0.619789


[image: image1.emf]Graph to show the order of reaction with respect to HCl

y = 1.0576x + 0.2672

gradient = 1.05 = 1
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so order of reaction with respect to HCl = 1

Sample results: magnesium

	Concentration /moldm-3
	log (concentration)
	Time taken to produce 50 cm3 of gas/s
	Rate of reaction

(cm3/s)
	Log (rate of reaction)

	0.4
	-0.39794
	148
	0.337838
	-0.47129

	0.8
	-0.09691
	38
	1.315789
	0.119186

	1.2
	0.079181
	15
	3.333333
	0.522879

	1.6
	0.20412
	8
	6.25
	0.79588

	2
	0.30103
	5
	10
	1


[image: image2.emf]Graph to show the order of reaction with respect to HCl

y = 2.1191x + 0.3554

gradient = 2.11 = 2
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so order of reaction with respect to HCl = 2

error in gas syringe = ±1 cm3
error in measuring cylinder = ±0.5 cm3
error in stopwatch = ±0.1 s

using experiment 1 for calcium carbonate,

% error in syringe = 1/50 x 100 = 2%
% error in measuring cylinder = 0.5/4 x 100 = 12.5%

% error in stopwatch = 1/71 x 100 = 1.4 %

total % apparatus error = 15.9%

% error with calcium carbonate = (1.05 – 1)/1 x 100 = 5%

% error with magnesium = (2.11 – 2)/2 x 100 = 5%

error is within apparatus error.
