


	
	THERMODYNAMIC

	Experiment No:
	1

	Name of the Experiment:
	Enthalpy of Vaporization

	Purpose of the Experiment:
	The purpose of the experiment is to determine the vaporization enthalpy
of diethyl ether, which can easily vaporize at very low temperatures by calorimetric method.

	Chemicals:
	· Diethyl ether

	Materials:
	· Calorimetry Set-up

	
	· Dewar Flask

	
	· Heater

	
	· Analytical balance

	
	· Thermometer

	
	· Pipette filler

	Experimental
	

	In this method, highly volatile liquid is vaporized by the airflow in the calorimeter set-up and the heat which liquid absorbed from the reaction medium is calculated with the aid of calorimeter constant and measured temperature changes.
First step of the experiment is to determine the calorimeter constant. For this purpose, 100 mL of water filled into the calorimeter set-up and weighted (m1).
The equilibrium temperature is read by a thermometer placed in the system (T1).
Heated (to 70-80 °C) and exact temperature determined (T2) water (30 mL) added to the calorimeter system containing 100 mL of water
After the temperature equilibrium has been established, the temperature is read by the thermometer and the calorimeter set-up is weighed.
With the help of the above data, the calorimeter constant, which is equal to the temperature required to raise the temperature of the calorimeter system by 1 ° C, is calculated with using eq 1.1 and cwater = 1 cal. K−1. g−1.
𝐶(cal. K−1) = (m2 − m3). (T2 − T3). cwater⁄(T3 − T1)
(1.1)
Subsequently, the following operations are performed in order to determine the enthalpy of vaporization, respectively.


	100 mL of water is added to the calorimeter assembly.
Add 3 mL of diethyl ether to the inner sample flask and read the equilibrium temperature (T4).
The air is sent to the sample flask with the help of a pipette filler and the diethyl ether is completely evaporated in 2-3 minutes. Then the equilibrium temperature (T5) of the system is recorded.

	Assessment of Results

	enthalpy of evaporation of diethyl ether was calculated with using determined calorimeter constant, measured temperatures and calorimeter rule as written;
𝐼𝑠𝑏 (𝑐𝑎𝑙𝑔−1) = 𝐶(𝑇4 − 𝑇5)⁄𝑚  = 𝐶( 𝑇4 − 𝑇5)⁄𝑣𝜌
(1.2)
m, v and ρ refer to mass, volume and density (ρether = 0.736 g / mL) of the diethyl ether, respectively.

	Questions

	1) Define the concepts of heat, temperature, work, pressure and chemical potential.
2) What is the calorimeter rule? How is calorimeter constant and its value according to water defined?
3) Define the concepts of internal energy, enthalpy and entropy.
4) Derive their equations dH=δq+Vdp and 𝑑𝐻=𝑇𝑑𝑠+𝑉𝑑𝑝 based on the basic laws of thermodynamics
5) Explain the difference between the vaporization internal energy and the enthalpy of vaporization.
6) Derive H=U+pV equality that connects enthalpy and internal energy.
7) What is the Trouton rule? Specify the properties of fluids deviating from the Trouton rule.
8) Define the concepts of boiling and evaporation. What is the difference between them?





