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Phase Rule 

• The phase rule is a general principle governing systems 
in thermodynamic equilibrium. If F is the number 
of degrees of freedom, C is the number 
of components and P is the number of phases, then  

•  F=C-P+2 

• It was derived by Josiah Willard Gibbs in his landmark 
paper titled On the Equilibrium of Heterogeneous 
Substances, published in parts between 1875 and 
1878. The rule assumes the components do not react 
with each other. 
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Phase Diagrams 



General Phase diagram for one 
component system 





Phase diagram of Sulfar System 



Phase diagram of Carbon di oxide 



Phase diagram for 2 component 
System 



Phase Diagram for Bi-Cd system 



Phase diagram for Pb- Ag system 



Phase diagram for Salt and water 
system 



Phase diagram for zinc and magnesium 
system 



Henry’s Law 

• In physical chemistry, Henry's law is a gas law that states that the amount of 
dissolved gas in a liquid is proportional to its partial pressure above the liquid. The 
proportionality factor is called Henry's law constant. It was formulated by the 
English chemist William Henry, who studied the topic in the early 19th century. In 
his publication about the quantity of gases absorbed by water, he described the 
results of his experiments: 

• … water takes up, of gas condensed by one, two, or more additional atmospheres, 
a quantity which, ordinarily compressed, would be equal to twice, thrice, &c. the 
volume absorbed under the common pressure of the atmosphere. 

• An example where Henry's law is at play is in the depth-dependent dissolution of 
oxygen and nitrogen in the blood of underwater divers that changes 
during decompression, leading to decompression sickness. An everyday example is 
given by one's experience with carbonated soft drinks, which contain dissolved 
carbon dioxide. Before opening, the gas above the drink in its container is almost 
pure carbon dioxide, at a pressure higher than atmospheric pressure. After the 
bottle is opened, this gas escapes, moving the partial pressure of carbon dioxide 
above the liquid to be much lower, resulting in degassing as the dissolved carbon 
dioxide comes out of solution. 
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Vapor Pressure diagram for ideal 
solution 



Non Ideal Solutions (With negative and 
positive deviations) 



Azeotropes 

• An azeotrope  or a constant boiling point mixture is 
a mixture of two or more liquids whose proportions 
cannot be altered or changed by simple distillation.This 
happens because when an azeotrope is boiled, the 
vapour has the same proportions of constituents as the 
unboiled mixture. Because their composition is 
unchanged by distillation, azeotropes are also called 
(especially in older texts) constant boiling 
point mixtures. 

• Some azeotropic mixtures of pairs of compounds are 
known, and many azeotropes of three or more 
compounds are also known. 
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Azeotropes - Example 



Positive azeotropes 



Negative azeotropes 





CST for phenol water system 

• The consulate temperature for phenol/water 
system is 68.5ºC. Phenol is partial miscible 
with water and at certain temperature and 
certain concentration, one liquid phase will 
obtain. 

 
 



Nicotine water system 

• The nicotine-water system has an LCST of 61 
°C, and also a UCST of 210 °C at pressures high 
enough for liquid water to exist at 
that temperature. The components are 
therefore miscible in all proportions below 61 
°C and above 210 °C (at high pressure), and 
partially miscible in the interval from 61 to 
210 °C. 



Nicotine water system 





Assignment/ Set of questions 

• Q1. write and explain phase rule 
• Q2. What do you understand by phase, component and degree of 

freedom? 
• Q3. Draw and explain the phase diagram for water system. 
• Q4. Draw and explain the phase diagram for sulfar system. 
• Q5. Draw and explain the phase diagram for carbon di oxide system. 
• Q6. Draw and explain the phase diagram for Pb-Ag system. 
• Q7. Draw and explain the phase diagram for the Bi-Cd system. 
• Q8. Draw and explain the phase diagram for salt and water system. 
• Q9. Write a note of desilverization of lead. 
• Q10. State and explain Henry’s law 



Assignment/ Set of questions 

• Q11. State and explain Raoult’s law. 
• Q12 What do you understand by ideal and non- ideal solutions? 
• Q13. Explain positive and negative deviations from ideal behaviour. 
• Q14. What are azeotropes? 
• Q15. What are positive and negative azeotropes? 
• Q16. What do you understand by critical solution temperature? 
• Q17. Draw and explain phase diagram for phenol water system. 
• Q18. What are upper and lower CST.? 
• Q19. Draw and explain phase diagram for nicotine water system. 
• Q20. State and explain Nernst’s distribution law. 

 
 



 

 

 

• Best of luck 
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Adsorption 

• Adsorption is 
the adhesion of atoms, ions or molecules from a 
gas, liquid or dissolved solid to a surface. This 
process creates a film of the adsorbate on the 
surface of the adsorbent. This process differs 
from absorption, in which a fluid (the absorbate) 
is dissolved by or permeates a liquid or solid 
(the absorbent), respectively. Adsorption is 
a surface phenomenon, while absorption involves 
the whole volume of the material. The 
term sorption encompasses both processes, 
while desorption is the reverse of it. 
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Adsorption 

• Similar to surface tension, adsorption is a consequence 
of surface energy. In a bulk material, all the bonding 
requirements (be they ionic, covalent or metallic) of the 
constituent atoms of the material are filled by other atoms 
in the material. However, atoms on the surface of the 
adsorbent are not wholly surrounded by other adsorbent 
atoms and therefore can attract adsorbates. The exact 
nature of the bonding depends on the details of the species 
involved, but the adsorption process is generally classified 
as physisorption (characteristic of weak van der Waals 
forces) or chemisorption (characteristic of covalent 
bonding). It may also occur due to electrostatic attraction. 
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Types of Adsorption 



Types of Adsorption 



Isotherms 
 • The adsorption of gases and solutes is usually 

described through isotherms, that is, the 
amount of adsorbate on the adsorbent as a 
function of its pressure (if gas) or 
concentration (for liquid phase solutes) at 
constant temperature. The quantity adsorbed 
is nearly always normalized by the mass of the 
adsorbent to allow comparison of different 
materials.  



Freundlich Adsorption Isotherm 
 







Catalyst 

• Catalysis  is the process of increasing 
the rate of a chemical reaction by adding a 
substance known as a catalyst, which is not 
consumed in the catalyzed reaction and can 
continue to act repeatedly.  

• Because of this, only very small amounts of 
catalyst are required to alter the reaction rate 
in most cases. 
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Energy Profile (with and without 
catalyst) 









Assignment/ set of questions 
• Q1. What do you understand by adsorption? 
• Q2. What are the differences between adsorption and absorption 
• Q3. Enlist the differences between physical and chemical 

adsorption. 
• Q4. Write a note on relation of adsorption with surface area. 
• Q5. Write a note on Freaundlich adsorption isotherm equation. 
• Q6. Write a note on Langmuir adsorption isotherm equation. 
• Q7. What is a catalyst? 
• Q8. Explain energy profile diagram with and without the use of 

catalyst. 
• Q9. Differentiate between homogeneous and heterogeneous 

catalysts. 
• Q10 Write a note on the application of catalyst 

 
 



 

 

 

• Best of Luck 


