INSTRUCTOR INFORMATION


The Base Hydrolysis of Ethyl Acetate


The Base Hydrolysis
of Ethyl Acetate

1.
This experiment should be performed using the Platinum-Cell Conductivity Probe (order code: CONPT-BTA); the ethyl acetate solution is not compatible with the ABS plastic body of the Conductivity Probe (order code: CON-BTA). 

2.
For best results, the Platinum-Cell Conductivity Probe should be allowed to soak in a conductivity standard solution for five minutes before use. A 0.010 M solution of potassium chloride, KCl, which has a conductivity value of 1413 μS/cm, is a very good conductivity standard solution. To make this solution, dissolve 0.746 g of solid KCl (GHS Signal Word: WARNING) in sufficient distilled water to make 1.00 liter of solution.
3.
To prepare a 0.10 M sodium hydroxide stock solution, dissolve 4.00 g of solid NaOH (GHS Signal Word: DANGER) in about 800 mL of distilled water, and then dilute the solution to 1.00 L. 
4.
The ethyl acetate solution should be prepared just before use, as ethyl acetate will slowly hydrolyze. To prepare a 0.10 M ethyl acetate stock solution, add 9.80 mL of pure ethyl acetate (GHS Signal Word: DANGER) to sufficient distilled water to make 1.00 L.
5.
The stock solutions of the two reactants can be easily diluted by the student just before running each reaction. To prepare 30.0 mL of a reactant solution, add 6.0 mL of 0.10 M solution to 24.0 mL of distilled water.

6.
If you are using a Stir Station, avoid spilling ethyl acetate on the platform of the Stir Station. The platform is made of ABS plastic, which suffers damage from organic solvents. Clean up spills immediately.

7.
The calibration for the Platinum-Cell Conductivity Probe that is stored in the data-collection programs (LabQuest App or Logger Pro) will provide satisfactory results for this experiment.

8.
It is very important to control the temperature of the reagents, and to conduct all of the runs at the same temperature. This reaction is very slow and very sensitive to temperature changes. This is why it is important to maintain a room temperature bath around the reaction at all times. 
9.
(optional) The student can convert conductivity to molar concentration by using the initial conductivity of the NaOH solution as a conversion factor. Convert each initial rate into the units: mol•L-1•s-1. For example, if the initial conductivity of the NaOH solution was 2000 μS/cm and initial rate was 5.0 μS •cm-1•s-1, you would convert the rate to mol•L-1•s-1 by completing the following calculation: rate = 5.0 μS•cm-1•s-1 ( [(0.005 mol/L)/(2000 μS/cm)] = 1.25 ( 10–5 mol•L-1•s-1. Use these new values to calculate the rate constant, k.

HAZARD ALERTS

The chemical safety signal words used in this experiment (DANGER and WARNING) are part of the Globally Harmonized System of Classification and labeling of Chemicals (GHS). Refer to the Safety Data Sheet (SDS) that came with the chemical for proper handling, storage, and disposal information. These can also be found online from the manufacturer. 

Ethyl acetate, CH3COOC2H5: DANGER: Keep away from heat, sparks, open flames, and hot surfaces—highly flammable liquid and vapor. Causes serious eye irritation. Avoid breathing mist, vapors, or spray. May cause drowsiness or dizziness.

Potassium chloride, solid, KCl: WARNING: May be harmful if swallowed.

Potassium chloride, 0.01 M, KCl: This chemical is considered nonhazardous according to GHS classifications. Treat all laboratory chemicals with caution. Prudent laboratory practices should be observed.
Sodium hydroxide, solid, NaOH: DANGER: Causes severe skin burns and eye damage. Do not breathe mist, vapors, or spray. May be corrosive to metals.

Sodium hydroxide, 0.1 M, NaOH: WARNING: Causes skin and eye irritation.

SAMPLE DATA

	Trial
	[NaOH]
	[CH3COOC2H5]
	Initial rate* 
(μS•cm-1•s-1)
(absolute value)

	1
	0.02 M
	0.02 M
	1.10

	2
	0.02 M
	0.01 M
	0.66

	3
	0.01 M
	0.02 M
	0.51


*The initial rate was determined by calculating the best-fit line equation for the time between 
20–60 seconds.

SAMPLE GRAPH

[image: image1.png]Conductivity (uS/cm)

2000
1500

1000

\'\

0

| |
200 400 600

Time (s)




Sample runs of the reaction of ethyl acetate and sodium hydroxide

ANSWERS TO THE DATA ANALYSIS QUESTIONS

1.
The rate is first order in OH–. By comparing Trials 1 and 2, when [OH–] is changed by a factor of two, the initial rate also changes by a factor of two. The rate is also first order in ethyl acetate (EA), as shown by comparing Trials 1 and 3.

2.
The rate law expression for the reaction is: rate = k[OH–][ CH3COOC2H5].

3.
Answers will vary. For the sample data, the initial rates are given below, expressed in units of molar concentration per second.
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