CBSE CLASS XII Chemistry
Surface Chemistry 
	One mark questions with answers

	Q1. What is adsorption? 

	Ans1. The phenomenon of attracting and retaining the molecules of a substance on the surface of a solid or a liquid is called adsorption. 

	Q2. What is adsorbate and adsorbent? 

	Ans2. The substance adsorbed on the surface is called adsorbate and the substance on which it is adsorbed is called adsorbent. 

	Q3. What is desorption? 

	Ans3. The reverse process i.e., removal of adsorbed substance from the surface is called desorption. 

	Q4. What is occulsion? 

	Ans4. The adsorption of gases on the surface of metals is called occulsion. 

	

	Two mark questions with answers

	Q1. Explain electrophoresis. 

	Ans1. Movement of colloidal particles under the influence of electric fields is termed as electrophoresis.
When electric current is passed through a colloidal solution, colloidal particles are discharged at an electrode depending upon the type of charge on them. In this way nature of the charge on colloidal particle can be ascertained.


	Q2. What is Brownian movement? What is its advantage? 

	Ans2. The movement of colloidal particles in Zig-zag way, when viewed through ultramicroscope is called Brownian movement. This is due to unequal bombardment of colloidal particles by the particles of dispersion medium.
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As a result of Brownian movement colloidal solution is stable and colloidal particles do not settle at the bottom of vessel or it is not coagulated 

	Q3. What is peptization? How a colloidal solution can be prepared with its help? 

	Ans3. Process of conversion of precipitate to colloid is termed as peptization.
By adding Fe+++ in a suspension of ferric hydroxide colloidal solution of hydrated ferric oxide can be prepared.
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+ Fe+++  Colloidal particles. 

	

	Three mark questions with answers

	Q1. Explain Tyndall effect. what is its significance? 

	Ans1. (1) If a beam of light is passed through a sol, the beam is visible due to scattering of light by the colloidal particles. It is called Tyndall effect and the illuminated path as Tyndall cone or beam. The intensity of scattered light depends upon the difference of the refractive index of the dispersed phase and that of dispersion medium.
Lyophobic sols have appreciable difference hence show the Tyndall effect, while in the Lyophillic sols this difference is very small. So the Tyndall effect is very small.
(2) Zigmondy applied the Tyndall effect in designing the ultra microscope. If a microscope is arranged at right angle to the path of the Tyndall beam and viewed through it, colloidal particles are seen as bluish spots of light moving irregularly. This arrangement of microscope is known as UMC (Ultra Micro Scope).
In UMC, we do not see the actual colloidal particles but only the light scattered by them. Hence UMC shows the presence of colloidal particles. 

	Q2. (a) Define gold number.
(b) The co-agulation of 100 ml. of gold sol is completely prevented by addition of 0.25g of starch to it before adding 1 ml of 10% NaCl solution. Find out gold number of starch. 

	Ans2. (a) Gold number of a protective colloid is the minimum wt of it in milligrams which must be added to 10 ml of a standard red gold sol (containing 0.05 to 0.06 g of gold per litre) so that no co-agulation of the gold sol (i.e., the change of colour from red to blue) takes place when 1 ml of 10% NaCl solution is rapidly added to it.
(b) Starch added to 100 ml of gold sol to completely prevent coagulation by 1 ml of 10 % NaCl sol = 0.25g = 250 mg starch required to be added to 10 ml of gold sol to completely prevent co-agulation by 1 ml of 10% NaCl = 25 mg, by definition gold number of starch = 25. 

	Q3. (a) For the co-agulation of 100 ml of arhenious sulphide sol 7 ml of 1 M NaCl is required. What is the flocculation value of NaCl?
(b) What are macromolecular colloids? 

	Ans3. (a) 7 ml of 1 M NaCl contains NaCl = 7 millimoles
Thus 100 ml of As2S3 sol require NaCl for complete neutralisation and co-agulation = 7 millimoles
1000 ml of As2S3 sol require NaCl for complete neutralisation and co-agulation = 7/100 x 1000
By definition, flocculation value of NaCl = 70 millimoles
(b) When certain substances having big size molecules, called macromolecules having large molecular masses are dissolved in a suitable liquid, they form a solution in which the molecules of the substance. i.e., the dispersed phase particles have size in the colloidal range. Such substances are called macromolecular colloids. For example, starch, cellulose, proteins and gelatin. 

	

	Five mark questions with answers

	Q1. (a) What do you understand by adsorption and absorption, and what are the differences in them?
(b) What is positive and negative adsorption? Give difference between physical and chemical adsorption. 

	Ans1. (A) Adsorption and Absorption : Accumulation of a gas on the surface of a solid catalyst is called adsorption (occlusion) or the phenomenon of the increase in concentration of a liquid or a gas at a surface brought about by the action of molecular surface forces is called adsorption.
Adsorbent : The substance upon whose surface the change of concentration occurs is called adsorbent.
Adsorbate : The substance which is taken up on the surface is called adsorbate. The common surface between adsorbate and adsorbent is called interface. Adsorption is a surface phenomenon.
Absorption (It is a bulk phenomenon) When a substance is uniformly distributed throughout the body of a solid or liquid it is called absorption. Hence substance goes into the bulk.
Examples : Water vapours are absorbed by anhydrous calcium chloride called absorption while these are adsorbed by silica gel called adsorption.
Adsorption 
Absorption 
(1) It is the phenomenon of higher concentration of particles of a gas or a liquid on the surface than in the bulk of the solid.
(2) It occurs only at the surface.
(3) It is rapid in the beginning but becomes slower later. 
(1) It is the phenomenon in which the particles of a gas or a liquid get uniformly distributed throughout the body of the material.
(2) It occurs through out the body of the material.
(3) It occurs at a uniform rate. 
(B) Types of adsorption
Positive adsorption : When there is a more concentration of adsorbate at the surface of the adsorbent than that in the bulk, it is called positive adsorption.
Negative adsorption : When there is a less concentration of a solute (Adsorbate) on the surface layer than in the bulk part of the solution it is called negative adsorption. 

	Q2. (a) What is a colloidal state? Give differences between a true solution, colloidal solution and a suspension.
(b) What are Lyophillic and Lyophobic colloids? Give differences between them. 

	Ans2. (a) Colloids :
Property 
True solution 
Colloidal state 
Suspension 
(i) Nature 
Homogenous 
Heterogeneous 
Heterogeneous 
(ii) Particle size 
Less than 1 nm = 10-9 mts 
1 nm to 100 nm 
Greater than 100 nm. 
(iii) Diffusion 
Diffuse rapidly 
Diffuse slowly 
Do not diffuse 
(iv) Visibility 
Completely invisible and do not scatter light 
Invisible to naked eye but scatter light 
Visible to naked eye 
(v) Tyndall effect 
Do not exhibit 
Exhibit 
Do not exhibit 
(vi) Co-agulation 
These can be precipitated by adding suitable electrolyte 
These can also be coagulated by adding suitable electrolyte 
These can or cannot coagulated 
(b) 
Lyo Phillic Colloids 
Lyo Phobic Colloids 
(i) These are prepared by shaking or warming the dispersed phase in dispersion medium and do not require any electrolyte for their Stabilizations 
These are difficult to prepare. Special methods are used. Addition of stabilizer is a must for their stabilization. 
(ii) These are reversible 
(ii) These are irreversible 
(iii) These are very stable and are not easily coagulated 
(iii) These are generally unstable and are co-agulated by the addition of an electrolyte 
(iv) Particles carry no or very little charge depending on PH of the solution 
(iv) Colloidal particles carry +ive or -ive charge 
(v) Viscosity is much higher than medium 
(v) Viscosity is same as that of the medium. 
(vi) Surface tension is usually less than medium 
(vi) Surface tension is usually the same as that of medium 
(vii) Migration in electric field : Particles may or may not migrate in an electric field 
(vii) Colloidal particles migrate towards cathode or anode under the influence of an electric field depending upon charge on them 
(viii) Visibility : Particles are seen under an ultra microscope 
(viii) Particles are invisible, but can be detected by ultra microscope 
(ix) Tyndall effect : Less distinct 
(ix) More distinct 
(x) Cataphoresis : Measurement is difficult 
(x) Cataphoresis can be measured easily. 
(xi) A Large amount of electrolyte is needed for their coagulation. 
(xi) A small amount of electrolyte is needed for their coagulation. 
(xii) Examples : Mostly organic substances e.g. starch gums, gelatin etc. 
(xii) Generally in organic substances e.g. metal sols, sulphides and oxides sols. 
(xiii) These show high conductivity which can be measured 
(xiii) Conductivity can rarely be measured over a considerable range of conc. 


	Q3. Explain macro molecular colloids.
(b) What are Micelles? Give their mechanism? 

	Ans3. Hint : (a) Macro molecular colloids :
(b) Micelles : 


