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1.1 Major (Core)

	Course Title
	Surface Chemistry

	Course Credits
	2

	Course Outcomes
	After going through the course, learners will be able to

	
	1. Apply adsorption principles using Freundlich and Langmuir isotherms in industrial processes

	
	2. Analyze physisorption and chemisorption characteristics and factors affecting gas adsorption on solids.

	
	3. Evaluate the effectiveness and selectivity of homogeneous, heterogeneous, and enzymatic catalysts

	
	4. Design experiments to investigate colloid properties and phenomena like Tyndall effect and Brownian movement

	Module 1 (Credit 1) - Adsorption & Catalysis

	Learning Outcomes
	After learning the module, learners will be able to,

	
	1. Utilize the Freundlich and Langmuir isotherms to address adsorption issues involving gases on solids.

	
	2. Assess the effectiveness and selectivity of homogeneous and heterogeneous catalysts, including enzymatic mechanisms.

	Content Outline
	· Adsorption- Physisorption and chemisorption and their characteristics, factors affecting adsorption of gasses on solids - Freundlich and Langmuir adsorption isotherms, adsorption from solutions.
· Catalysis - Homogeneous and heterogeneous, activity and selectivity of solid catalysts, enzymecatalysis and its mechanism.
· Colloidal state- distinction among true solutions, colloids and suspensions, classification of colloids -lyophilic. Lyophobic; multimolecular, macromolecular and associated colloids (micelles). preparation and properties of colloids -
· Tyndall effect. Brownian movement, electrophoresis, dialysis, coagulation and flocculation: Emulsions and their characteristics.

	Module 2 (Credit 1) - Reaction Dynamics

	
	After learning the module, learners will be able to,

	
	1. Implement the concepts of inductive, electromeric, resonance, and mesomeric effects in analyzing organic reactions.




	
	2. Examine the types, shapes, and relative stability of electrophiles, nucleophiles, and reaction intermediates like carbocations and free radicals.

	Content Outline
	· Electronic Displacements: Inductive, electromeric, resonance and mnesomeric effects,hyperconjugation and their applications; Dipole moment; Organic acids and bases; their relativestrength. Homolytic and heterolytic fission with suitable examples. Curly arrow rules;
· Electrophiles and Nucleophiles; Nucleophilicity and basicity; Types, shape and relative stability of carbocations, carbanions, free radicals and carbenes. Introduction to types of organicreactions and their mechanism: Addition, Elimination and Substitution reactions.
· Carbon-carbonsigma bonds Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reactions, Free radical substitutions: Halogenation -relative reactivity and selectivity.



Assignments/Activities towards Comprehensive Continuous Evaluation (CCE): Module 1 - Adsorption & Catalysis
Project 1: Household Adsorbent Investigation
Description: Students will explore adsorption principles using household materials like activated charcoal, tea bags, and various colored solutions such as food coloring or ink. By placing the household adsorbents in containers with colored solutions, they will observe and document the changes in color over time. Through simple filtration techniques, students will separate the adsorbents from the solutions and analyze the remaining color concentration. This project not only demonstrates adsorption concepts but also connects classroom learning to real-world scenarios, such as water purification or air filtration systems, that are applicable in both urban and rural environments.


Safety Measures: Ensure students handle materials safely, avoid ingestion of any chemicals, and conduct experiments in well-ventilated areas to prevent exposure to harmful fumes.
Project 2: Kitchen Catalyst Investigation
Description: Students will explore catalysis principles using common kitchen ingredients like potatoes, yeast, and hydrogen peroxide. By mixing hydrogen peroxide with grated potatoes and yeast solutions in separate containers, students will observe the production of foam over time. They will measure and compare the quantity of foam produced by each catalyst to evaluate their effectiveness in catalyzing the decomposition of hydrogen peroxide. This project provides a hands- on experience that bridges classroom learning with real-world applications, such as understanding the role of catalysts in food processing or environmental remediation, and can be easily conducted in home kitchens or school labs.
Safety Measures: Students should handle hydrogen peroxide with care, wear protective gloves and goggles, and conduct experiments in a controlled environment to prevent spills and accidents.
Module 2 (Credit 1) - Reaction Dynamics
Project 1: Kitchen Chemistry: Organic Reactions
Description: Students will explore organic reaction mechanisms using readily available kitchen ingredients such as vinegar, baking soda, and lemon juice. By conducting simple experiments like

vinegar-baking soda reaction or lemon juice with milk, students will observe the formation of reaction products and propose mechanisms based on their understanding of inductive and resonance effects. This project fosters a connection between classroom learning and real-world scenarios, such as understanding the chemistry behind food preservation or cooking processes, and can be easily conducted in home kitchens or school labs.
Safety Measures: Students should handle chemicals with care, avoid ingestion, and conduct experiments in a well-ventilated area to prevent exposure to fumes.
Project 2: Home Chemistry: Alkane Reactivity
Description: Students will investigate alkane reactivity using common household solvents like rubbing alcohol and various cleaning agents containing chlorine. By mixing alkanes with these solvents in separate containers, students will observe the formation of reaction products and assess the relative reactivity and selectivity of different halogens. This project allows students to connect classroom learning with real-world applications, such as understanding the chemistry behind cleaning products or disinfectants used in everyday life, and can be easily conducted in home environments or school labs.


Safety Measures: Students should handle chemicals with care, avoid ingestion, and conduct experiments in a well-ventilated area to prevent exposure to fumes.
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