Solutions lab session
During this session you will visit a number of areas of knowledge that you have used before – precision measurements, properties of substances, molarity, molality. You will also be introduced to ideas such as the conservation of mass and additive/non-additive volumes. As you will be measuring a number of different masses, you should try to use the same set of scales for each measurement.
1. Working out the volume of 2.5 g sodium chloride using cyclohexane.
a. Measure 3 mL of cyclohexane with a pipette and pour it into a dry measuring cylinder.
Weigh the cylinder with the cyclohexane:


________. 
Weigh 2.50 g of sodium chloride and place it in the cylinder as well.  
Weigh the whole apparatus:




________. 
Does the total mass equal the masses of the different parts?   ________.
A French scientist named Lavoisier stated that “matter cannot be created or destroyed, so mass is always conserved”. Does your data agree (approximately) with this statement?



________.
b. Why does sodium chloride not dissolve in cyclohexane (Hint: which kind of substance are they – ionic, covalent (organic) or metallic)?
As it does not dissolve, we can work out the volume of the salt by measuring the change in volume of the mixture:

What was the initial volume of cyclohexane?


________.

What is the final volume (after adding the salt)?

________.
What is the volume of the sodium chloride?


________.
2. Is mass conserved when 2.5 g of salt is dissolved in water?
Weigh a clean, dry 25 mL measuring cylinder:


________. 
Take 10 mL of water with a pipette and pour it in the cylinder. 
Weigh it again, now with the water:




________. 

What is the mass of the water?




________.
What should the mass of water be per gram? (use the internet)
________.
Weigh 2.50 g of sodium chloride. Add it to the water and dissolve it. 
Weigh the whole apparatus:





________. 

Does the total mass equal the masses of the different parts?        ________.
Is mass conserved?






________.

What is the final volume of the solution?



________.

3. Is volume ´additive´ (can we just add the individual volumes to get the final volume) when 2.5 g sodium chloride is dissolved in water?
What was the initial volume of water in part 2?


________. 
What volume should be taken up by the salt solution?

________.
What is the actual final volume of your sodium chloride solution?
________.
Is there a difference between your answer and what you predicted? Explain why there is or might be:
4. 2 methods of measuring concentration: Molarity and molality
Molarity, M (mol/L) = number of moles of solute ÷ volume of solution (L)
Calculate the molarity of your sodium chloride solution (in water):

Molality, m (mol/kg) = number of moles ÷ mass of solvent (kg)

Calculate the molality of your sodium chloride solution (in water):
5. Bonus questions
· Why is it suggested to use the same set of scales for each measurement?
· Briefly design a different experiment that could be used to investigate additive volumes.
· What are “colligative properties”?

