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Determining Molar Mass of Benzoic Acid by Freezing Point
Depression in Lauric Acid 
Introduction 
	The reaction between two different acids is called dissociation and involves the exchange of ions. The molar masses of these acids affect the ionization and the rate in which the reaction occurs. Strong acids have strong ionization ability than the weak acids. In this case, the benzoic acids react with the lauric acids. There are other various factors that affect the reaction of these acids and indicate the colligative properties of depression and elevation temperatures because the reaction involves both loss and gain of energy due to ionization. 
Objectives
i. Part A: Freezing Point Depression and Colligative Properties – To become familiar with freezing point depression and colligative properties.
ii. Part B: In-Lab Portion – To measure the freezing point of pure lauric acid and a mixture of lauric and benzoic acids to determine the freezing point depression of the solution and the molar mass of benzoic acid. 
Materials and Procedures 
Laboratory Apparatus 
a) Beakers
b) Source of heat
c) Cooling elements
d) lauric acid hot plate
e) benzoic acid 1,000-mL and 800-mL beakers
f) isopropyl alcohol 600-mL beaker
g) Apparatus glass thermometer
h) medium test tube timer
i) utility clamp & ring stand temperature probe/meter
j) watch glass
Procedure 
The laboratory experiment was conducted according to the indications of the lab manual and the results highlighted below. 
	1000-mL beaker was filled with tap water, and place on a large hot plate. Set the hot plate to approximately 130 °C and the temperature taken using a thermometer. 
	800-mL beaker was filled with water to about ¾-full with tap water, and place on the same hot plate and the test tube was dried thoroughly before the precedent activities were done. 
	A paper was creased and then used for weighing the acids. 4g of lauric acid onto a piece of weighing paper and the findings recorded as in the lab sheet.
	Lauric acid was transferred to the test tube with a lot of care and subjected to a temperature of 60 °C and transferred before the second experiment was done.  
	0.5 g of benzoic acid was weighed and recorded to the nearest 0.01 g and add the benzoic acid to the test tube that contains the now solidified lauric acid and temperature probe.
	The temperature of the cooling bath to 40-42°C was then adjusted to replace some of the water with hotter water from the hot water supply beaker.   
Results
Pure Lauric Acid
Temperature
Time 
Maximum Temperature obtained = 44.2 0 C
Freezing point of pure lauric acid = 43.2 0 C
Freezing point of pure lauric acid = 44.2 0 C
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C

	0
	49.7
	7
	45.5
	12.00
	44.2
	14.30
	44.2

	1
	47.9
	8
	45.1
	12.15
	44.2
	15.00
	44.2

	2
	47.6
	9
	49.8
	12.30
	44.2
	15.30
	44.2

	3
	47.0
	10
	45.2
	12.45
	44.2
	16.00
	44.2

	4
	46.5
	11.30
	44.2
	13.00
	44.2
	16.30
	44.2

	5
	46.1
	11.40
	44.1
	13.30
	44.2
	17.00
	44.2

	6
	45.8
	11.40
	44.1
	14.00
	44.2
	17.30
	44.2

	21.00
	44.1


The Findings of Lauric Acid and the Benzoic acids Findings
 The mass of benzoic acids used = 0.5 g
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C
	Time in Mins
	Temperature in 0 C

	0
	44.7
	7
	38.6
	13.00
	37.7
	16.50
	37.6

	1
	41.5
	8
	38.1
	13.50
	37.7
	17.00
	37.5

	2
	41.2
	9
	37.8
	14.00
	37.7
	17.50
	37.7

	3
	39.7
	10
	37.9
	14.50
	37.6
	18.00
	37.4

	4
	39.3
	11.00
	37.8
	15.00
	37.6
	18.50
	37.1

	5
	39.0
	12.00
	37.8
	15.50
	37.5
	19.00
	37.2

	6
	38.8
	12.50
	37.8
	16.00
	44.2
	19.50
	37.9

	20.00
	36.7

	20.50
	36.6

	21.00
	36.8

	21.50
	36.5

	22.00
	36.6

	22.50
	36.9

	23.00
	36.8

	23.50
	36.7


Discussion 
	The reaction of the acids is presented by the results above. These findings can be analyzed through graphic approach below. 

Figure 1: The graphical presentation of pure lauric acids 

Figure 2: Graphical representation of the mixture of lauric and benzoic acids
	Based on these findings there is a strong correlation on how the benzoic acid lauric acid mixture and the pure lauric acids.  
Answering Questions
Pre-Laboratory Assignment
1. Colligative properties refer to the features possessed and depicted by various acids and visible when they are reacting with other acids of different ionization energy. 
2. The units used for the freezing point depression constant, Kf is 0 C
3. Refer to discussion part 
4. Molarity is the number of moles in 1000 liters of water
5For every solution, solute is explained a constant phase while the solvent is the mobile phase 
6∆Tf = Tf, pure solvent - Tf, solution (ºC) = 44.2 – 43.2 = 1.0 ºC
7 Graph 

Post Laboratory Questions
1. The experimental results are affected by adding a catalyst which act as an accelerator towards achieving faster results and more yields.
2. The experimental errors include inaccurate measurements, environmental factors such as change in temperatures in the laboratory during the experiment session.  
3. Freezing point of camphor = 178.4 ºC
Molal freezing point depression constant (Kf) = 37.7 ºC – kg- mol-1.
Mass = 12.0 g
Temperature = 170 ºC
C10H8; molar mass = 128.17 g/mol

= 10.68 grams

Temperature, °C	0	1	2	3	4	5	6	24.1	23	21.8	20.8	19.8	18.8	17.7	Time in Minutes
Temperature
0.0 24.1 10.0 13.5	1.0 23.0 10.9 1st crystals appear	2.0 21.8 11.0 12.7	3.0 20.8 11.5 13.3	4.0 19.8 12.0 13.6	Time in Mins
Temperature in degree celcius
0.0 24.1 10.0 13.5	1.0 23.0 10.9 1st crystals appear	2.0 21.8 11.0 12.7	3.0 20.8 11.5 13.3	4.0 19.8 12.0 13.6	Time in minutes
Temperature of the mixture in degree celcius
