Titration (Neutralization) Lab

Purpose:  Determine the concentration of an unknown solution (vinegar).
Pre-lab:

     1. Given that concentrated HCl is 12.1 M, how would you make 1.0 liter of 1.0 M HCl.



Calculation:



Answer:

2.  What is the molar concentration of 5.0 mL of hydrochloric acid that was titrated with  

39.2 mL of 2.0 M NaOH?



Calculation:



Answer:  

Procedure: 
Part A:  Determine concentration of base.
· Set up 2 burets; one with known 1.0 M HNO3, other with unknown [NaOH].
· Record the initial volume of acid and base in the buret(s) in data table 1
(to the 0.00 mL).

· Put ~5.0 mL of known [HNO3] into a clean 250 mL Erlenmeyer flask.
· Add 6 – 8 drops of bromthymol blue indicator into flask

(swirl – the flask liquid should be yellow).
· Add NaOH slowly into flask containing indicator and HNO3.  

· Continue to add drop by drop until solution changes from yellow to blue.

[The endpoint of the titration occurs as the color changes]

· Record the volume of the NaOH used.

· Repeat titration with 3 more volumes of HNO3 and plot these as your calibration curve.

**You may need to add a small amount of HNO3 if you overshoot the endpoint.

· Calculate the molarity of NaOH using:  

· Have teacher check calculation:

Determine concentration of vinegar.

· Dispose of remaining HNO3 and rinse buret.

· Do not dispose of the NaOH  – you will need this for the final titrations.

· Fill (rinsed and clean) buret with vinegar.

· Repeat procedure, using 1 mL of phenolpthalein solution as indicator and determine the volume of base needed to reach the endpoint.  

· Each partner should do a trial of vinegar.

· Calculate the molarity of the vinegar.

POST-LAB
Determine the mass of acetic acid in 10 mL of vinegar.

How would the results of this experiment have differed if you used nitric acid instead of hydrochloric acid?

How would the results of this experiment have differed if you used calcium hydroxide instead of sodium hydroxide?

Which data point do you have the most confidence in (small amount of vinegar or large amount)?  Explain
Extra Credit:  

Calculate the % acetic acid in the vinegar. (using your numbers)
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DATA TABLE




Name _____________________________
Pre-lab:

     1.    Formula


Calculation









Answer _________________

     2.    Formula


Calculation









Answer _________________

Table 1:  TITRATION OF BASE with STANDARD ACID

	Trial
	__M Base (ml)
	__M Acid (ml)
	notes

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


Table 2:  TITRATION OF VINEGAR (acetic acid) with BASE
	Trial
	? M Vinegar (ml)
	__M Base (ml)
	notes

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


POST-LAB

1.  Determine the mass of acetic acid in 10 mL of vinegar.

2.  How would the results of this experiment have differed if you used nitric acid instead of 

hydrochloric acid?

3. How would the results of this experiment have differed if you used calcium hydroxide 

instead of sodium hydroxide?

4.  Which data point do you have the most confidence in (small amount of vinegar or 

large amount)?  Explain
Extra Credit:  

Calculate the % acetic acid in the vinegar. (using your numbers)
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