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Experiment 6.

Acid/Base Titrations
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Student’s Initials _____
Data Tables

Table 1.  Formation of a stock solution of NaOH

	Volume of concentrated NaOH solution (mL)


	8.8± 0.1

	Concentration of concentrated NaOH solution (M)


	6

	Volume of stock solution after dilution (mL)


	508.8 ± 30.0

	Approximate concentration of stock solution (M)


	0.1


Table 2.  Standardization of Stock Solution of NaOH

	Data
	Trial 1
	Trial 2
	Trial 3

	Concentration of Standard Acid solution (M)


	0.100
	0.100
	0.100

	Volume of Standard Acid solution (mL)


	21.10 ± 0.05
	20.65 ± 0.05
	21.50 ± 0.05

	Volume of stock solution of NaOH (mL)


	20.30 ± 0.05
	19.75 ± 0.05
	20.40 ± 0.05

	Concentration of stock solution of NaOH (M)


	0.1039± 0.0005
	0.1046± 0.0005
	0.1054± 0.0005

	Average Concentration of stock solution of NaOH (M)


	0.1046 ± 0.0005


Table 3.  Determination of the Concentration of an Unknown Acid

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Unknown Acid 


	1
	1
	1

	Volume of Unknown Acid solution (mL)


	21.85 ± 0.05
	21.45 ± 0.05
	22.15 ± 0.05

	Volume of stock solution of NaOH (mL)


	20.05 ± 0.05
	19.90 ± 0.05
	20.55 ± 0.05

	Concentration of stock solution of NaOH (M)


	0.1046 ± 0.0005
	0.1046 ± 0.0005
	0.1046 ± 0.0005

	Concentration of Unknown Acid Solution (M)


	0.0956± 0.0007

	0.0970± 0.0007

	0.0970± 0.0007


	Average Concentration of Unknown Acid solution (M)


	0.0967± 0.0007



Observations (all parts of the experiment):
HCl-> uncolored -> pink (fuchsia, the before last drop stays for about 15s.)

One drop = approx.  0.50 mL

NaOH->viscous-> uncolored

Acid 1 -> uncolored->pink

Juice 6 -> pale blue->pale blue-> pink 

Phenol.-> no color

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

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Juice 


	6
	6
	6

	Volume of Juice (mL)


	21.40 ± 0.05
	22.30 ± 0.05
	21.35 ± 0.05

	Volume of stock solution of NaOH (mL)


	22.50 ± 0.05
	23.40 ± 0.05
	22.60 ± 0.05

	Concentration of stock solution of NaOH (M)


	0.1046 ± 0.0005
	0.1046 ± 0.0005
	0.1046 ± 0.0005

	Concentration of acid in Juice (M)


	0.1100± 0.0007

	0.1098± 0.0007

	0.1107± 0.0007


	Average Concentration of Acid in Juice (M)


	0.1102± 0.0007


	Density of Juice (g/mL)


	0.9996

	Molar Mass of acid in Juice (g/mol)


	192.1253

	Mass Percent of Acid in Juice (%)


	2.12 ± 0.07


Sample Calculation: (Part 1)
1. Approximate concentration of stock solution

C1V1=C2V2
C2= C1V1/V2

C2= (8.8mL)(6M)
         508.8mL

C2= 0.1M

Sample Calculation: (Part 2)

2. Exact concentration of stock solution:

Mbase x Vbase = b/a Macid x Vacid

Mbase= B/a Macid x Vacid   

                      Vbase
Mbase= (0.100M)(21.10mL)

                      20.30mL

Mbase= 0.103941

3. Average concentration of stock solution:

(C1+C2+C3)/3 =[average]

0.103941M + 0.104557M + 0.105392M  =  0.10463M

                       3

Sample Calculation: (Part 3)

4. Concentration of Unknown Acid:

Macid x Vacid =  Macid x Vacid

Macid=  Mbase x Vbase  

                      Vacid
Macid= (20.05mL)(0.1046M)
                         21.85mL

Macid= 0.095983M

5. Average concentration of unknown acid:

(C1+C2+C3)/3
0.095983M+ 0.097041M+0.097044M =  0.09669M ~0.0967M

                          3

Sample Calculation: (Part 4)

6. Concentration of acid in juice:

Macid x Vacid =  Macid x Vacid

Macid=  Mbase x Vbase  

                      Vacid

= (22.50mL)(0.1046M)
                 21.40mL

=0.109977M ~ 0.1100M

7. Average concentration of acid in juice:

(C1+C2+C3)/3

0.109977M+ 0.10976M+ 0.110724M =  0.110153M

                            3

8.
Mass percentage of acid in juice:

(Cacid,mol/L)(MMacid,g/mol) x 100%
(density juice, g/mL) x1000
MMacid: H3C6H5O7 = 192.1253

(0.110153M)(192.1253g/mol)  x 100%

(0.9996g/mL)(1000)

=2.117174

Discussion (in space provided):

First of all, the factor of 1000 found in the last equation used to find the mass percent of Acid in Juice is critical. It is there to change the mL in the density into Litres so it can cancel out with the acid concentration. Without it, we would be left with litres and millilitres in our units and we want neither. 

The volume of concentrated NaOH used matters to some extent.  Having an exact given amount is not important, but knowing the exact amount that you added is critical. In this way, the volume of concentrated NaoH is of some importance. We will use this volume to calculate the concentration of the stock solution that we will be using for the entire laboratory session. Without firsthand knowledge of the volume of concentrated NaOH, we would not be able to  determine the concentrations of unknown solution. Therefore, the lab wouldn't be possible. 

The concentration of NaOH that we calculated will be used in this equation: Macid x Vacid =  Macid x Vacid. Our initial solution is our stock NaOH solution, therefore, we need to know its concentration to have only one missing variable in this equation. Again, this equation is used to find the concentration of an unknown solution. 


Some of the sources of error can be related to the human factor. When the solution in the erlenmeyer started to turn pink, the last drop is most probably bigger than needed and so the solution would need less acid then we would think. This means that the initial concentration of the base is lower than what we calculated. This error relates to "colour blindness". If you cannot see the slight changes in the solution before it becomes very pink, this means that you will use more acid then needed, therefore the concentration will be greater than it should.
Another source of error, would be not rinsing the burette with the titrating solution between titrations. This would create changes in concentration within the base.

 There could also be Insufficient mixing before looking to see if you'd reached the endpoint, this could give you an underestimate of the amount of titrant needed.
There may also be impurities in our solutions. After measuring our stock solution, it is left on the lab counter collecting dust particles. 


Instruments are also a cause of error. 

Conclusion: 

In conclusion, we were able to determine the average concentration of an unknown acid and the mass percent of acid in a juice by titration. We found an average concentration of 0.0967M  for the number 1 unknown acid. We then did another titration to find the mass percent of acid for the number 6 juice, which gave us a result of 2.12%.
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