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Stoichiometry
Objective
To determine the stoichiometry of a chemical reaction
_____ClO+ _____S2O3 + _____OH( _____Cl_____SO4_____
Chemicals
· Solution A: 0.5 M sodium hypochlorite NaClO, 55 mL (harmful and corrosive)
· Solution B: 0.5 M sodium thiosulphate Na2S2O3 in 0.2 M NaOH, 55 mL (irritant)
Apparatus (per group)
· PS foam cup in a 250-mL beaker (x 1) with cotton wool as lagging
· 100-mL beaker (x 2)

· 10-mL measuring cylinder (x 2)
· Dropper (x 2)

· PASPORT AirLink2 (x 1)

· PASPORT Temperature Sensor (x 1)
· iPad / iPhone with SPARKVUE
· 500-mL beaker as waste container (x 1)
· Washing bottle (x 1) with deionised water
Curriculum link
	Chemistry
	Combined Science (Chemistry part)

	Topic II

Microscopic World I
	Topic II

Microscopic World

	Topic VIII
Chemical Reactions and Energy
	Topic VII

Chemical Reactions and Energy


Safety precautions

· Wear safety glasses and disposable protective gloves.
· The solutions used are basic and harmful to skin and eyes.  In case of spills, rinse the affected area with plenty of water.

· Be cautious of fumes and avoid breathing in vapours.

· Sodium hypochlorite (NaClO) is the active ingredient in household bleach. Beware of spills onto clothing or skin.
· Do not dispose of chemicals by pouring down the drain, use the waste container provided.

· Wash hands if any solutions are spilled onto the skin, and after all the experiments.

Background
Chemists use stoichiometry (i.e. quantitative relationships that exist between the reactants and products in chemical reactions) to plan how to get the maximum possible amount of products from chemical reactions.  As an example, chemists working in a pharmaceutical company, just like any other chemical industries, will try hard to find the correct amounts and kinds of reactants to make medicine for people in need. 

This experiment attempts to find the quantitative relationship of reactants in the following chemical reaction. 

_____ClO+ _____S2O3 + _____OH( _____Cl_____SO4_____H = ve
As the reaction is exothermic in nature and if heat released is considered as a product, the most “successful” reaction will be one with a maximum amount of heat release.  Hence, you are going to find the maximum amount of heat release by measuring temperature of the reaction mixtures. 
Procedure
iPad / iPhone Setup

1. On the iPad / iPhone, go to SETTINGS ( GENERAL, turn on Bluetooth; then connect to the device with name like “AirLink2 – 21975”.
2. Plug the Temperature Sensor into the AirLink2. 

3. Tab on the SPARKvue app icon, and then “Add experiment”.  
(If connected properly, the following information will be displayed: 
Measurement – Temperature and Units – oC)
4. Set the sample rate to 1 Hz.
5. Check the Temperature Sensor by measuring the temperature of a sample of deionised water.  
Measurements
1. Label one 10-mL measuring cylinder “Solution A” and the other “Solution B”.  Use the same measuring cylinder for measuring the same solution throughout the experiment.

2. Measure 10.0 mL of solution A into the cup.

3. Put the Temperature Sensor into the solution.

4. Tab the     button to begin recording the temperature, watch the Graph display for the temperature to stabilise.
5. Tab the     button to stop recording, and record the maximum temperature reached into a Table display row that list the amount of Solution A that you have just used (i.e. 10 mL in this case).

6. Discard the content of the cup into a waste container, rinse the cup and the Temperature Sensor thoroughly with deionised water. 
7. Repeat Step 2 to 6 using the other combinations of reactants listed in the following table.
	Volume of solution A (mL)
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	Volume of solution B (mL)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10


Data
	Trial
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Volume of solution A (mL)
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	Volume of solution B (mL)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Maximum Temp (ºC)
	
	
	
	
	
	
	
	
	
	
	


Analysis and Discussion
1. Plot your graph of Temperature versus Volume of Solution A, and add appropriate labels. 
[image: image1]
2. Draw 2 best-fit lines on your graph.
3. Find the point on the graph that corresponds to the largest temperature change, i.e. where the 2 best-fit lines intersect.
4. What volume of each reactant solution corresponds to this point?
(a) Volume of solution A = _________ mL

(b) Volume of solution B = _________ mL

5. Based on the ratio of reactants needed for the largest temperature change, determine the correct stoichiometry for the reaction.
	Reactant
	Volume of each reactant (mL)
	Calculations
	Moles of each reactant (mol)

	Solution A: 0.5M sodium hypochlorite (NaClO)
	
	
	

	Solution B: 0.5 M sodium thiosulphate

(Na2S2O3)
	
	
	


For every ____ mole of NaClO that reacts, ____ mole of Na2S2O3 are needed.

6. Complete the following ionic equations.
____ClO + _____S2O3 + ____OH ( ____Cl +____SO4 +_____H2O

Discussion
1.
What happens when two reactants are combined in amounts not consistent with their ideal mole ratio?

	

	


2.
What was the limiting reagent in each of the trials?  Did the limiting reagent change as various ratios of reactants were mixed?
	

	

	


3.
What was the limiting reactant in trial 7 (4mL Solution A : 6mL Solution B)? How do you know?

	

	

	

	


4.
How was the ideal mole ratio determined from the data collected?
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