Lab 6 – Titration

Introduction:
This lab was on titration. As stated in the video, the instructor was trying to find the molarity of acetic acid in vinegar by titration with a standardized 0.50M sodium hydroxide solution. 
Materials and Procedures:
Materials used in this video were safety goggles, gloves, a scale, buret, funnel, Erlenmeyer flask, and a graduated pipet. A calculator and lab sheet were used for post lab calculations. Sodium hydroxide is the titrant in this experiment and was placed in the buret. A measurement of the volume of sodium hydroxide in the buret was taken at the beginning of the experiment. Distilled white vinegar was placed in the Erlenmeyer flask. The volume of the vinegar was measured using a graduated pipet before placing in the flask. Since sodium hydroxide is a strong base and vinegar is a weak acid, phenolphthalein was used as an indicator. An indicator is a chemical that changes color and is used to mark the endpoint of a titration. With the flask containing vinegar placed underneath the buret, small amounts of sodium hydroxide were added to the flask until the end point was reached. An endpoint in a titration is where the indicator changes color. Showing that you have reached the equivalence point. In this experiment the color change was clear to pink. 

Results:
The reaction equation for this experiment is as follows:
  1NaOH(aq) + 1HC2H3O2 (aq) → 1NaC2H3O2 (aq) + 1HOH(l) 
0.50mol / 1L   ? mol / 1L                                         (H2O)
The trial was completed three times so the results could be compared.
Trial 1 results:
Volume of vinegar: 20.00 mL
Volume of NaOH initial: 0.60 mL
Volume of NaOH used (mL): 35.45 mL – 0.60 mL = 34.85 mL
Volume of NaOH used (L): 34.85 mL x 1L / 1000 mL = 0.03485 L
Moles of NaOH used (mol): 0.03485 L x 0.50 mol NaOH / 1L = 0.0174 mol NaOH
Moles of HC2H3O2 present (mol): 0.0174 mol NaOH x 1 mol HC2H3O2 / 1 mol NaOH = 0.0174 mol HC2H3O2
[bookmark: _Hlk56545521]Volume of vinegar present (L): 20.00 mL x 1L / 1000 mL = 0.02000 L HC2H3O2
Molarity of acetic acid (mol/L) in the vinegar sample: 0.0174 mol HC2H3O2 / 0.02000 L HC2H3O2 = 0.87125 M = 0.87 M.
Trial 2 results:
33.45 mL NaOH	1L	0.50mol NaOH	1 mol HC2H3O2	1	      = 0.84 M
		     1000 mL        1L			1 mol NaOH          0.02000L HC2H3O2
Trial 3 results:
33.35 mL NaOH	1L	0.50 mol NaOH	1 mol HC2H3O2	1	       = 0.83 M
		      1000 mL       1L			1 mol NaOH         0.02000 L HC2H3O2

Conclusion and Summary:
[bookmark: _Hlk56546459]With the molarities of all three trials found the average molarity of HC2H3O2 in vinegar was found. 0.87 M + 0.84 M + 0.83M / 3 = 0.847 M = 0.85 M HC2H3O2 in vinegar.
Percent error was also calculated using 0.83 M as the accepted value of M HC2H3O2 in vinegar.
0.85 M – 0.83 M / 0.83 M x 100 = 2.4% error.
In conclusion the results from the lab were very close to the accepted or “expected” value. This can be interpreted as a successful lab, where no major errors were found. 
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