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Experiment 1 Equilibrium Constant of Dissociation Reaction of Methyl Red




Objective:

(1) To measure the dissociation reaction of methyl red at a constant temperature
by spectrophotography method, and to calculate the equilibrium constant of the
reaction.

(2) To study the working principle and use-method of spectrophotometer.
Experiment 2 Phase Diagram of a Binary Liquid-Vapor System

Objective:

(1) Master the method to measure the boiling point of the species via refluxing.

(2) Draw the boiling point-constituent diagram of the cyclohexane-ethanol
binary liquid-vapor system. Measure the azeotropic constituent and temperature.

(3) Learn to use Abbe refractor.
Experiment 3 Heat of Combustion
Obijective:
(1) To learn the definition of heat of combustion, and to know the difference and

relationship between the heats of combustion at constant volume and constant
pressure.

(2) To get familiar with the principle and assembly of a bomb calorimeter, and
to learn the experimental technique of calorimetry.

(3) To calibrate the variation of temperature by Renolds correction curve.

Experiment 4 Rate Constant for the Saponification of Ethyl Acetate by a
Conductometric Method

Obijective:

(1) To know the characteristic of a second-order reaction, and to learn how to
evaluate the rate constant of a second-order reaction by a graphical method.

(2) To determine the constant for the saponification of ethyl acetate by a
conductometric method, and to learn the method of measuring the activation energy
of a reaction.

Experiment 5 Theoretical study of IR spectrum for Benzaldehyde
Objective:

(1) To learn the contents and the basic chemical software’s, such as ChemOffice,
Gaussian, origin, and EditPlus.

(2) To get familiar with the theoretical method of infrared spectroscopy and to
learn the basic principles and operation of the relative Gaussian software.

(3) To understand the physical meaning of the results.



Experiment 6 Differential Scanning Calorimetry
Objective:

(1) To learn the fundamental principles of differential scanning calorimetry
(DSC), and to know the structure and operation method of the DSC apparatus.

(2) To carry out DSC analysis of CuSO45H20 and give a qualitative
interpretation of the DSC profile.

Experiment 7 Dipole Moment of a Polar Molecule
Objective:

(1) To know the relationship between dipole moment and molecular electronic
properties.

(2) To learn the experimental techniques of the solution method for
determination of dipole moments.

(3) To determine the dipole moment of cyclohexane using the solution method.

(4) To understand the meaning and application of Clausius-Mosotti-Debye
equation.

Experiment 8 Rate Constant for the Conversion of Sucrose by a Polarimetric
Method

Obijective:

(1) To learn the basic principle and the correct use of a polarimeter.

(2) To know the relationship between the reactant concentration and optical
rotation.

(3) To determine the rate constant and the half-life for the conversion of sucrose.
Experiment 9 Saturated Vapor Pressure of Pure Liquids

Obijective:

(1) To comprehend the definition of saturated vapor pressure for pure liquids by
static method and the concept of equilibrium between gas and liquid, to gain an
insight into the relationship between temperature and the saturated vapor pressure of
liquids—Clausius-Clapeyron equation.

(2) To determine the saturated vapor pressure of cyclohexane at different
temperature using vacuum gauge; to master the elementary experimental technique
for low vacuum operation.

(3) To learn the way to obtain the average molar enthalpy of vaporization of the
examined liquid over a range of temperatures using graphical method as well as its
normal boiling point under ambient pressure.

Experiment 10 The Measurement of Magnetic Susceptibility of Complex



Compound

Objective:

(1) To learn the basic principles and operation method of a Gouy balance.

(2) Through determination of the magnetic susceptibility of complex compound,
deduce its number of unpaired electrons, and estimate its coordination pattern.
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