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Summary of the Video: Please watch the posted lecture video, and complete summary. Do not forget to include definition of colligative properties, Van’t Hoff factor, electrolyte vs non electrolyte, formulas, and compounds will be studied in this lab.


















Part I. Determination of Van’t Hoff factor “i” for sodium chloride and sucrose
Freezing point of DI water, C: _0 _°C _
	COLLECTED DATA
	SODIUM CHLORIDE
	SUCROSE

	Freezing point, C 

	-4.60
	-2.75

	Tf 

	-4.60
	-2.75

	Mass of solute (g)

	6.16 g
	34.85 g

	# of moles of solute

	0.105 moles
	0.102 moles

	mass of solvent (kg)

	0.10 kg
	0.10 kg

	molality (mol/kg)

	1.05 mol/Kg
	1.02 mol/Kg

	Calculation of Van’t Hoff factor “ I ”  
	2.35

	1.45



Calculations

	COLLECTED DATA
	SODIUM CHLORIDE
	SUCROSE

	Freezing point, C 

	-4.60
	-2.75

	Tf 

	Tf = TNacl - TH2O
= -4.60 – 0
= -4.60 C
	Tf = TNacl - Tsucrose
= -2.75 – 0
= -2.75 C

	Mass of solute (g)

	6.16 g
	34.85 g

	# of moles of solute

	= 
0.105 moles
	=0.102 moles

	mass of solvent (kg)

	100 ml* 1g/mL =100 g 
=0.10 kg
	100 ml* 1g/mL =100g =0.10 kg

	molality (mol/kg)

	= 1.05 mol/Kg
	 1.02 mol/Kg

	Calculation of Van’t Hoff factor “ I ”  
	= 2.35

	= 1.45



Density of water is 1.0 g/mL
Kf for water = -1.86 0C/m (m = molal)

Part II. Determination of molecular weight for ethylene glycol
	Freezing point, C 
	Tf 

	Mass of solute, g 
	mass of solvent, kg 
	Calculated molecular weight, g/mol 

	-1.80

	-1.80
	 6.315
	0.1 kg 
	65.103



Calculations

Tf = TNacl - Tethylene glycol
= -1.80 – 0
= -1.80 C
Mass of solvent is given by
100 ml* 1g/mL =100 g 
=0.10 kg
i = Van’t Hoff factor = 1 
kf = freezing point constant of water = 1.86 0Cm-1
m = molality of ethylene glycol = X 
X = 
	= 0.968 mol/Kg

Molality = 
Moles of solvent = molality * mass of solvent
		= 0.968 mol/Kg * 0.1 Kg
		= 0.0968 moles

Moles of solute = 
Molecular mass of solute = 
		= 
		= 65.103 g/mol

DISCUSSION AND CONCLUSION
In preparing the ice bath, salt is added so that the freezing point of the ice drops to levels below the freezing point of 0 0C. the presence of impurities lowers the freezing point of a substance and this helps us to measure the freezing point of pure water.

The experiment helped us to determine the freezing point of water as a pure solvent. We are able to determine the colligative properties of solutions which depend on the number of solute particles in the solution and are independent of the nature of the solute. Colligative properties are osmotic pressure, vapour pressure lowering, boiling point elevation and freezing point depression. We make use of three solute in which one is an electrolyte (sodium chloride) and non-electrolyte (sucrose and ethylene glycol). Electrolyte are salts that ionize completely in solution. Non-electrolyte does not dissociate into ions in solution.
We calculate the Van’t Hoff factor “I” for sodium chloride and sucrose as shown above. Ethylene glycol molecular weight is calculated from the freezing point data. the amount of freezing point depression can be calculated using the following equation:
 
Where:
 change in freezing point
Kf is the molal freezing point depression constant
m molal concentration of solute particles
i Van’t Hoff factor

the above equation is therefore used to calculate the van’t Hoff factor for sucrose which is 1.45 and sodium chloride which is 2.35. The calculated molecular mass for ethylene glycol is 65.103 g/mol which is different from the theoretical molecular mass of 62.08 g/mol. The difference can be attributed from error in measurement and presence of impurities in the solutes. 
