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Lab Report
Title of the Experiment: Titration Experiment to calculate the Morality of Acetic Acid in Vinegar.
Aim of the Experiment: To find the Morality M of Acetic Acid in Vinegar by Titration with a Standardized 0.50M Sodium Hydroxide Solution.
Introduction
A titration experiment consists of an analyte which is a substance with unknown concentration and its evaluation is the main purpose of the titration process. To achieve this goal, a standard titrant whose concentration is known is chosen to react with the analyte and obtain an equivalent point which is the basis for the calculation of the unknown concentration. An equivalent point is the stoichiometric point in a titration where the moles of titrant equals the moles of the analyte. For the acid-base titration, the number of moles of base equal the moles of acid. Usually, the titrant is a standard solution that is placed in a burette and a suitable indicator is used to mark the end point by showing changes in color when the equivalent point is reached. In my experiment, acetic acid (CH3COOH) is the analyte and sodium hydroxide (NaOH) is the standard. This kind of reaction involves an acid a base, thus neutralization is expected to occur in the course of the reaction. Phenolphthalein is the indicator that will be used to mark the neutral or equivalent point. 
The reaction is;
CH3COOH (aq) + NaOH(aq)                   CH3COONa(aq) + H2O(l) 

In a titration experiment, the determination of the unknown concentration of one of the reactants follows volumetric analytical procedure to assess the quantities involved in the chemical reaction as well as the number of moles present. 
Materials and apparatus
· 0.50M NaOH(aq)
· Vinegar
· Phenolphthalein
· 50-ml burette
· 5-ml volumetric pipette
· Burette stand
· Two 250-ml Erlenmeyer flasks
· Pipette bulb
· Funnel 
· Wash bottle with distilled water
Experimental Procedures
· A burette was rinsed with distilled water, and a 5-ml of NaOH(aq) poured into it for further rinsing.
· The burette was clamped in the stand, then filled with 0.50M NaOH(aq) up to 50ml mark using a funnel. This reading was recorded in a table as the initial burette reading.
· Using a pipette bulb, a 5-ml pipette was thoroughly rinsed with distilled water and subsequently rinsed with vinegar solution. The volumetric pipette was used to transfer 5ml of vinegar into a clean 250-ml Erlenmeyer flask. 
· 15ml of distilled water was added to the Erlenmeyer flask, also 5 drops of phenolphthalein. The total content in the flask now sum up to 20ml. This volume was recorded as the volume of vinegar used in the titration.
· The Erlenmeyer flask containing vinegar was positioned below the tip of the burette and titration started by adding NaOH(aq) from the burette to the vinegar in the Erlenmeyer flask.
· The Erlenmeyer flask was gradually swirled while adding the base to efficiently mix the chemicals. Initially, a pink color was observed but shortly disappeared.
· The approaching of the equivalent point was denoted by a pervasive pink color. At this stage, the instructor advised me to add the NaOH(aq) drop by drop.
· Eventually, the addition of a single drop permanently turned the solution in the Erlenmeyer flask to a pale pink color that never disappeared upon swirling.
· The above step indicated that the equivalent point has been achieved and no further titration went ahead.
· The new burette reading was recorded as the final volume of NaOH(aq) used in the first trial.
· The burette was refilled with NaOH(aq) and the procedures repeated in the second and third trials in order to achieve accurate data.  
Results
	
	Titration 1
	Titration 2
	Titration 3

	Volume of vinegar
	20.00ml
	20.00ml
	20.00ml

	Volume of NaOH(aq) initial
	50.00ml
	50.00ml
	50.00ml

	Volume of NaOH(aq) final
	15.15ml
	16.55ml
	33.35ml

	Volume of NaOH(aq) used
	34.85ml
	33.45ml
	33.35ml

	Morality of vinegar
	0.87
	0.84
	0.83



Calculations;
Trial 1 calculations
Volume of NaOH(aq) used =34.85ml=0.03485L
Moles of NaOH used (mol);
1L= 0.50mol
 0.03485L=0.017425molNaOH
Moles of HC2H3O2 present is 0.017425 since 1mol NaOH reacts with 1mol HC3H3O2 as per the balanced equation. 
Volume of Vinegar present = 20.00ml=0.0200ml
Morality of vinegar is given by;= 0.87M
Trial 2 Calculations
Volume of NaOH(aq) used = 33.45ml=0.03345L
Moles of NaOH used;
1L=0.5Moles
0.3345L=0.016725molesNaOH
Moles of HC2H3O2 present is 0.016725 since 1mol NaOH reacts with 1mol HC3H3O2 as per the balanced equation.
Volume of Vinegar present = 20.00ml=0.0200ml
Morality of vinegar is given by; =0.84M
Trial 3 calculations
Volume of NaOH(aq) used = 33.35ml=0.03335L
Moles of NaOH used;
1L=0.5Moles
0.3335L=0.016675molesNaOH
Moles of HC2H3O2 present is 0.016675 since 1mol NaOH reacts with 1mol HC3H3O2 as per the balanced equation.
Volume of Vinegar present = 20.00ml=0.0200ml
Morality of vinegar is given by; =0.83M
Average Morality==0.85M
CONCLUSION AND SUMMARY
My titration experiment involved mixing a base (NaOH) as the standard and acid vinegar (contains acetic acid). The reaction between the two chemicals ultimately yield to neutralization of both the acid and the base, thus the pH of the product is expected to be 7. Phenolphthalein was the indicator used to mark the neutral point that also represent the equivalent point in the reaction. After volumetrically analyzing the equivalent point, the concentration of the vinegar was found to be 0.85M. This experimental value shows a slight difference from the acceptable value (0.83) for the Morality of vinegar. The difference may be attributed to untimely termination of the titration process when the equivalent point was reached. The error that occurred can be expressed in percentage form as follows.
%error= x 100=2.41%
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