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Laboratory Report Form

Experiment 6.


Acid/Base Titrations

Checklist:
1. Raw Data Sheet written in pen, signed by TA and attached 
1. Report Form completed in pen (or typed) and attached
Student’s Initials _____

Data Tables

Table 1.  Formation of a stock solution of NaOH	

	
Volume of concentrated NaOH solution (mL)

	8.20 mL

	
Concentration of concentrated NaOH solution (M)

	6.00 M

	
Volume of stock solution after dilution (mL)

	8.20 + 480.00 = 488.20 mL

	
Approximate concentration of stock solution (M)

	0.10 M



Table 2.  Standardization of Stock Solution of NaOH	

	Data
	Trial 1
	Trial 2
	Trial 3

	
Concentration of Standard Acid solution (M)

	0.10 M
	0.10 M
	0.10 M

	
Volume of Standard Acid solution (mL)

	22.00 mL
	22.00 mL
	22.00 mL

	
Volume of stock solution of NaOH (mL)

	22.20 mL
	22.20 mL
	22.30 mL

	
Concentration of stock solution of NaOH (M)

	0.01 M
	0.01 M
	0.01 M

	
Average Concentration of stock solution of NaOH (M)

	0.01 M




Table 3.  Determination of the Concentration of an Unknown Acid

	Data
	Trial 1
	Trial 2
	Trial 3

	
Sample Number of Unknown Acid 

	#2
	#2
	#2

	
Volume of Unknown Acid solution (mL)

	22.00 mL
	22.00 mL
	22.00 mL

	
Volume of stock solution of NaOH (mL)

	13.20 mL
	13.20 mL
	13.30 mL

	
Concentration of stock solution of NaOH (M)

	0.01 M
	0.01 M
	0.01 M

	
Concentration of Unknown Acid Solution (M)

	0.03 M
	0.03 M
	0.03 M

	
Average Concentration of Unknown Acid solution (M)

	0.03 M



	

Observations (all parts of the experiment):

-Stock solution of NaOH was clear and colourless with a water-like viscosity and felt slick like soap
-Phenolphthalein was clear and colourless with a water-like viscosity and no odour
-The unknown acid was clear and colourless with a water-like viscosity and no odour
-The unknown juice was clear and colourless with a water-like viscosity and no odour
-Once the endpoint was reached, all three titrations produced a clear light pink



Table 4.  Determination of the Mass Percentage of Acid in a Juice

	Data
	Trial 1
	Trial 2
	Trial 3

	
Sample Number of Juice 

	#1
	#1
	#1

	
Volume of Juice (mL)

	22.00 mL
	22.00 mL
	22.00 mL

	
Volume of stock solution of NaOH (mL)

	17.30 mL
	17.20 mL
	17.20 mL

	
Concentration of stock solution of NaOH (M)

	0.01 M
	0.01 M
	0.01 M

	
Concentration of acid in Juice (M)

	0.03 M
	0.03 M
	0.03 M

	
Average Concentration of Acid in Juice (M)

	0.03 M

	
Density of Juice (g/mL)

	0.9988 g/mL

	
Molar Mass of acid in Juice (g/mol)

	192.12 g/mol

	
Mass Percent of Acid in Juice (%)

	0.58%



	

Sample Calculation: (Part 1)

1. Approximate concentration of stock solution





Sample Calculation: (Part 2)

2. Exact concentration of stock solution:

Trial #1:

HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l)
1HCl : 1NaOH
0.0022 mol HCl : 0.0022 mol NaOH


3. Average concentration of stock solution:



Sample Calculation: (Part 3)

4. Concentration of Unknown Acid:

Trial #1:
	
H2A(aq) + 2NaOH(aq)  Na2A(aq) + 2H2O(l)
1H2A : 2NaOH
0.0006534 mol : 0.001397 mol


5. Average concentration of unknown acid:




Sample Calculation: (Part 4)

6. Concentration of acid in juice:


H3A(aq) + 3NaOH(aq)  Na3A(aq) + 3H2O(l)
1H3A : 3NaOH
0.0005709 : 0.001713


7. Average concentration of acid in juice:



8.	Mass percentage of acid in juice:





Discussion (in space provided):

	In this experiment, the concentration of an unknown acid and acidic juice was determined through the process of titration with the base NaOH as the titrant. The volume of titrant used in the beginning does not matter because its concentration is known and this value is what determines how much NaOH is needed to reach the equivalence point. In other words, when the moles of hydrogen equals the moles of hydroxide commonly observed at the conclusion of a neutralisation reaction. To calculate the mass percent of acid in juice, the factor of 1000 was used in the denominator to convert the volume from mL to L.

	Various experimental errors include human error and equipment error such as inaccuracy in measurements and contamination from impurities. Also, the calculations could be affected with inaccurate data if the solution was titrated pass the endpoint or due to rounding errors. These errors can result in highly different conclusions and can be avoided by simply rinsing the equipment and closely paying attention to the colour change in the solution. 

	Overall, this experiment yielded successful and reproducible results that were only a fraction different from each other. The 3 trials performed for each titration allowed for the comparison of the results and the assessment of accuracy. 
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Conclusion:  (4 sentences.  Please note that the values you state as your results in this section will be used to determine your grade out of 5 for the results.  Please include your unknown acid number and your juice name in this section.)

The approximate concentration of the stock solution of NaOH was determined to be 0.10 M. The average concentration of the stock solution of NaOH was calculated to be 0.01 M. The average concentration of the unknown acid #2 was found to be 0.03 M. The mass percent of acid in juice #1 was determined to 0.58%.
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