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i) n-type semi conductors :- In these semi conductors, the electrons of the impurity cause
conductivity by jumping from its band to the conduction band of the metal.

For example, if arsenic is added to Germanium crystal, some of the Germanium atoms
are replaced by arsenic atoms. Germanium has 4 valence electrons and arsenic has 5 valence
electrons. The 4 electrons of the arsenic forms 4 bonds with 4 germanium electrons and the
remaining 5th electron of arsenic does not enter into the bond formation. This 5th electron
carry electricity. In n-type semi conductors, the excess electron jumps from the donor impu-
rity level to the conduction band.

ii) p-type semi-conductors :- These type of semi conductors, conduct electricity due to move-
ment of positive holes. For example, if Boron is added to Germanium crystal, p-type semi
conductors are formed. Germanium has four valence electrons and Boron has three valence
electrons. When Boron is added to Germanium crystal, the Boron atoms replace some of the
germanium atoms and forms bonds with germanium atoms. Due to the shortage of one elec-
tron for bond formation, positive holes are created in the crystal. These positive holes attract
neighbouring electrons. Thus these become conductors. In these crystals, electrons move in
the direction of the opposite to the direction of positive holes.

p-type semi conductors
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C O L L O I D S
Q... What are Lyophilic Colloidal Solutions ?

These are liquid loving colloids. Those colloidal solutions, in which the dispersion
phase shows affinity towards the dispersion medium, are called Lyophilic Colloidal Solu-
tions.
Ex :- Starch Solution.

In the Lyophilic Colloidal Solutions, if the dispersion medium is water, the resultant
colloidal solutions are known as Hydrophilic Colloidal solutions.
Lyophilic Colloids are reversible and stable.
Q... What are Lyophobic Colloidal Solutions ?

These are liquid hating colloids. Those colloidal solutions, in which dispersion phase
does not show any affinity towards dispersion medium, are called Lyophobic Colloidal Solu-
tions.
Ex :- Gold Solution.

In the Lyophobic Colloidal Solutions, If the dispersion medium is water, the resultant
colloidal solutions are known as Hydrophobic Colloidal Solutions. These are irreversible and
unstable.
Q... Write the Differences between Lyophilic and Lyophobic Colloidal Solutions.

Q... How are Colloids Prepared ?
Colloids can be prepared by the following methods. They are

a) Mechanical Method b) Bredig-Arc Method         c) Peptisation Method
Mechanical Method :-

Lyophilic Colloidal Solutions
1. These can be prepared by direct mixing
of dispersion phase and dispersion medium

2. These are stable
3. These are reversible
4. The particles present in the Lyophilic
Colloidal solutions are chargeless or may
possess little charge.
5. These Colloids need larger amount of
electrolyte for coagulation.
6. These may or may not show electrical
properties.

Lyophobic Colloidal Solutions
1. These can not be prepared by direct mix-
ing of dispersion phase and dispersion me-
dium. These are prepared in Colloidal mills.
2. These are unstable
3. These are irreversible
4. The particles in the Lyophobic Colloids
are charged.

5. These Colloids need less amount of elec-
trolyte for coagulation.
6. These show electrical properties.

Narrow gapSteel plates






Suspension



Colloidal mills are used in this method. The mill consists of two steel plates with a
narrow gap between them. These plates rotate in opposite directions by using  a belt.

In this method, first the substance is powdered and mixed with the dispersion medium
to get suspension. This suspension is fed into the narrow gap between the steel plates. The
particles present in the suspension are cut to size of the colloidal particles by the rotation of
steel plates. Thus, colloidal solutions are prepared in this method.
Bredig-Arc method :-

In this method, metal sols are prepared. The metal rod whose colloidal solution is to
be prepared is kept in the vessel containing the solvent. This vessel is kept in the outer tank
containing ice. When an electric arc is generated, the metal rods directly goes into the vapour
state and condense in the solvent giving colloidal size particles. Thus metal sols are prepared.
Peptisation method :-

The conversion of a precipitate into colloidal size particles by the addition of an elec-
trolyte having a common ion is known as Peptisation. The electrolyte used for this purpose is
known as Peptising agent.

When the electrolyte is added to freshly prepared precipitate, the precipitate adsorbs
common ion present in the electrolyte on its surface. Due to adsorption of ions of same
charge, repulsions develop between the ions present on the surface of the precipitate. As a
result, the precipitate is disturbed and gives colloidal size particles. In this way, colloidal
solutions are prepared in this method.
Ex :- Ferric hydroxide colloidal solution is prepared by adding ferric chloride to the ferric
hydroxide precipitate. In this preparation, FeCl3 is used as Peptising agent.

Q... How are Colloids Purified?
In the preparation of colloidal solutions, excess amount of electrolyte may be used.

This excess amount of electrolyte may act as an impurity in the colloidal solution. These
impurities are removed by the following methods.
a) Dialysis b) Ultrafiltration c) Ultra centrifugation
Dialysis :-

Dialysis is a technique used for the purification of colloids. The membrane used for
this method is known as “Dialyser.”

The principle involved in this technique is “impurities can pass through parchment
paper bag where as colloidal particles cannot.”

Fe(OH)3 Fe(OH)3 Fe(OH)3 Fe(OH)3 Fe(OH)3
FeCl3 Fe+3

Fe+3

Fe+3

Fe+3

Fe+3

Fe+3

Fe+3

Fe+3

Fe+3

_ +

Ice

Gold Metal electrodes

Solvents



In this technique, the colloidal solution which is to be purified is kept in a parchment
paper bag. It is suspended in a tank containing circulating water. After this arrangement is
made, the impurities diffuse through parachment paper bag leaving colloidal particles in the
bag. If the impurity in the colloidal solution is an electrolyte. The process is accelerated by
the application of electric field. Under the influence of electric field, the ions present in the
electrolyte migrate to oppositly charged electrodes placed outside the bag. This process is
known as “Electrodialysis.”

Ultra filtration :-
In this process, ultra filter papers are used. These papers are prepared by soaking ordi-

nary filter paper in the gelatin solution and hardening by formaldehyde solution. The follow-
ing arrangement is made with this ultra filter paper.

The impure colloid is kept in the vessel fixed with a piston. Then, pressure is applied
on the impure colloidal solution, the impurities present in the impure colloid diffuse through
the ultra filter paper, leaving pure colloidal solution in the vessel.
Ultra Centrifugation :-

In this method, colloids are purified by gravitational technique.



Q... Discuss about the Properties of Colloids.
Colloids show the following Properties.

a) Tyndal Effect (optical property) :-
The scattering of light by the colloidal particles is known as Tyndal effect.

When a beam of light is passed through a true solution, it can not be seen unless the
eye is kept in the direction of the path. But, when the same beam of light is passed through the
colloidal solution, it appears as a bright streak. This phenomenon is called tyndal effect and
the streak of light is known as tyndal cone. Tyndal effect is due to the scattering of light by the
colloidal particles.
Reasons for the Tyndal effect :-
a) The colloidal partcles have enough surface to scatter the light.
b) The diameter of the colloidal particle is more than the wavelength of the light used.
b) The difference between the refractive index of dispersion phase and dispersion medium is
high.
b) Brownian movement (Kinetic property) :-

Continuous, rapid, zig-zag motion of the colloidal particles in the colloidal solution is
known as Brownian movement. Robert Brown observed the constant motion of the pollen
grains in the aqeous solution. This phenomenon is known as Brownian movement. Similarly,
when colloidal solutions are observed, continuous, rapid and zig-zag motion of the colloidal
particles in all the directions are found. This movement is called Brownian movement.

Brownian movement is due to the imbalanced collisions made by the molecules of  the
dispersion medium on the colloidal particles. As a result, the colloidal particles acquire ki-
netic energy so that, the colloidal particles move randomly in the solution. As the size of the
colloidal particle increases, the brownian movement decreases because imbalanced colli-
sions become balanced collisions. That is why, brownian movement is not observed in the
suspension.
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c) Electrophoresis (electrical property) :-
The migration of the colloidal particles towards one of the two electrodes under the

strong electric field is known as Electrophoresis.

In this process, a ‘U’ type tube is taken. It is partly filled with a colloidal solution. It is
covered with water. The vessel is fitted with two platinum rods. One acts as cathode and the
other acts as anode. The level of the colloidal solution is noted. When the electrical field is
applied, the collidal particles move towards one of the two electrodes. This type of movement
of colloidal particles under the strong electric field is known as “Electrophoresis.”

The migration of the colloidal particles towards one of the electrodes depends upon
the charge on the colloidal particles. Negatively charged particles migrate towards anode. It is
indicated by the rise in the level of the colloidal solution in the limb containing platinium
anode. Positively charged colloidal particles migrate towards cathods. This is indicated by the
rise in the level of the colloidal solution in the limb containing platium cathode.
d) Electrosmosis (Electrical property) :-

The migration of dispersion medium towards one of the electrodes under the strong
electric field is known as “Electrosmosis.”

In this process, a ’U’ type tube is taken. It is fixed with two membranes, M and M`. The
colloidal solution is kept between the membranes. The remaining portion of the vessel is
fitted with water. The vessel is fitted with two platinum electrodes. One acts as cathode and
the other acts as anode. The original level of the solution in the limbs are noted. When strong
electric field is applied, the level of the solution in one of the limbs is rised due to migration
of dispersion medium towards one of the electrodes. This type of migration of dispersion
medium of the colloidal solutions towards one of the electrodes under the strong electric
field is known as Electrosmosis.



e) Coagulation (or) Flocculation :-
The conversion of colloidal state into suspension state is known as Coagulation Or

Flocculation.
The colloidal particles present in the solution are charged. When an electrolyte is

added to the colloidal solution, the colloidal particles present in the solution, attract oppo-
sitely charged ions of the electrolyte. As a result, the charge present on the colloidal particles
is neutralised. Hence, the colloidal paticles come closer and form precipitate. This phenom-
enon is known as “Coagulation.”
Ex :- Ferric hydroxide colloidal solution is coagulated by the addition of aluminium sulphate.
The sulphate ions of the aluminium sulphate neutralise the positively charged ferric hydrox-
ide particles. As a result, coagulation takes place.

The ion which coagulate the colloidal solution is known as Flocculation ion. Accord-
ing to Hardy-Schulge rules, the higher the charge of the flocculating ion, the higher is its
flocculating power.
For example,  Al+3  >  Mg+2  >  Na+

[Fe (CN)6]-4  >  PO4-3  >  SO4-2  >  Cl
The minimum amount of electrolyte which is to be added to the colloidal solution for

causing coagulation is known as Flocculation value. It is expressed in milli moles/lit.
Protection of Colloids :-

The prevention of coagualtion in the Lyophobic colloids by the addition of a lyophilic
colloids is known as protection of colloids.

Lyophilic colloids are stable and resistant to the formation of precipitate, when an
electrolyte is added. Unlike lyophilic colloids, lyophobic colloids are unstable and coagulate
on addition of an electrolyte. If a lyophilic colloid is added to the lyophobic colloid, lyopho-
bic colloids does not form precipitate on addition of an electrolyte. This is known as protec-
tion of colloids. Lyophilic colloids by forming a protective layer around the lyophobic col-
loids prevent coagulation in the lyophobic colloid when an electrolyte is added.

Lyophilic colloids used for such pupose are known as Protective Colloids.
Ex :- Gold sol is precipated by the addition of NaCl electrolyte, If gelatin is added to gold sol
before the addition of NaCl, precipitate is not formed. Therefore, gelatin is a protective col-
loid
Q... Define Gold number.

Lyophobic colloids are unstable. They give precipitate on addition of an electrolyte. If
a lyophilic colloid is added to the lyophobic colloid, the formation of precipitate is pre-
vented. Lyophilic colloids used for such purposes are known as Protective Colloids. The pro-
tecting power of all lyophilic colloids is not the same.

Lyophilic

Lyophilic
colloid

colloid

Protective layer



The protecting power of lyophilic colloids is measured in “Gold number”. It is defined
as “the weight in milligrams of a protective colloid which prevent the coagulation in 10 ml.of
Gold sol by the addition of 1 ml of 10 % NaCl solution.” Smaller the Gold number for a
colloid, greater is its protecting power.
The gold number of Gelatin is 0.005 - 0.01 mg.
Q... Explain the Origin of charge on colloids.

The colloidal particles are charged i.e, they possess either positive or negative charge.
The origin of charge on colloidal particles is due to preferential adsorption of either positive
or negative charged ions on the surface of the colloidal particles.
Ex :- Fe (OH)3 colloidal solution is prepared by peptisation with FeCl3. The colloidal par-
ticles of  Fe (OH)3 colloidal solution carries  positive charge due to preferential adsorption
of Fe+3 ions of FeCl3 on the surface. Similarly, colloid particles of  As2S3 solution possess
negative charge due to preferential adsorption of sulphide (S-2) ions of H2S on the surface of
As2S3 particles.

The particles of the colloidal solution, formed by the peptisation of stannic oxide
(SnO2) with KOH, carries negative charge due to preferential adsorption of SnO3-2 ions formed
by the reaction between KOH with a small amount of SnO2.

The particles of the colloidal solution, formed by the peptisation of SnO2 with HCl,
carries positive charge due to preferential adsorption of Sn+4 ions formed by the reaction
between HCl and a  small amount of SnO2.

Q... What are Emulsions ? How emulsfying agent stabilise the emulsion.
Emulsions are the colloidal solutions formed by the liquid dispersion phase and liquid

dispersion medium.
Ex :-    1) Milk is an emulsion made of water and liquid fat.

2) Cod liver oil is an emulsion made of water and oil.
Emulsions are of two types :-
a) Oil in water type (o/w) b) Water in oil type (w/o)

SnO2 SnO2
  K2SnO3

SnO32

SnO32

SnO32

  

KOH  +  SnO2                       K2SnO3

SnO2  +  4HCl                       SnCl4  +  2H2O

SnO2 SnO2
  SnCl4

Sn+4

Sn+4

Sn+4

+ + +



Oil in water type emulsions :-
In these type of emulsions, oil is dispersion phase and water is dispersion medium.

Ex :- Milk, Vanishing cream etc.,

Water in oil type emulsions :-
In these type emulsions, water is dispersion phase and oil is dispersion medium

Ex :- Butter, Cold cream etc.,

The two types of emulsions can be distinguished by following methods.
a) Dye method :-

In this method, a small amount of dye, which is soluble in oil, is added to the emulsion.
If the emulsion is water in oil type, then the emulsion take up the colour of the dye and appear
as a coloured solution. If the emulsion is oil in water, the solution remains in its orginal
colour.
b) Conductivity :-

The electrical conductivity of oil in water emulsion is higher than that of water in oil
emulsion. Basing on this concept the types of emulsion are identified.
Emulsifiers or Emulsfying agents :-

An emulsion is made of two immiscible liquids. Hence, it is stable for a short period.
On long standing the two liquids get seperated. In order to get stable emulsions, it is neces-
sary to add another substance. This substance is known as “Emulsifier or Emulsfying agent.”
Ex :- Water and Kerosene form a stable emulsion by the addition of soap solution. Here, soap
is an emulsifier.

The emulsifier consists of a polar group and a hydrocarbon group at its chain ends. The
polar end dissolves only in water and hydrocarbon end dissolves only in oil.

Emulsifier, by dissolving its polar end in water and hydrocarbon end in oil reduces
interfacial tensions between the two immiscible liquids and facilitates easy mixing of two
immiscible liquids.

Oil

Hydro carbon end

Polar end

Water



Q... What is Zeta Potential ?
The difference in the potential between a fixed layer and a mobile layer at the site of

the colloidal particle is known as “Zeta Potential.”
During the peptisation process, an electrolyte is added to the precipitate. The precipi-

tate adsorbs one of the ions and form a double layer. The double layer consists of two layers.
They are fixed layer and mobile layer.
Fixed layer :-

This layer is fixed on the surface of the solid. It consists of either +ve or -ve ions.
Mobile layer :-

This is also called diffused layer. This is diffused in the dispersion medium. It consists
of both +ve and -ve ions. But the net charge on both layers is zero.

The existance of oppositely charged ions in the fixed and diffused layers of double
layer generates a potential difference between two layers. This potential difference is known
as Zeta Potential.
Ex :- When stannic oxide (SnO2) is peptised with KOH fixed layer is formed with stannate
ions and mobile layer is formed with both potassium and stannate ions.
Q... Explain Donnan membrane equilibrium state

When two electrolytes having a common ion are seperated by a membrane, which is
impermeable to one of the ions, the other ions diffuse across the membrane till an equilib-
rium state is established. At equilibrium state, though the concentrations of the diffusable
ions vary on each side of the membrane, the product of the concentration of these ions is
same on both sides of the membrane. This type of equilibrium state is known as “Donnan
membrane equilibrium state.”
Ex :- When Sodium chloride solutions of different concentrations are seperated by a mem-
brane, which is permeable to all the ions, the ions diffuse through the membrane from one
side to another side till an equilibrium state is established. At the equilibrium state, the con-
centrations of the diffusable ions (Na+, Cl, etc.,) become same on both sides of the mem-
brane.

Similarly, if Sodium chloride solution and sodium palmitate solution are seperated by
a membrane which is impermeable to palmitate ions, the diffusable ions diffuse through the
membrane till an equilibrium state is established. At the equilibrium state, though the concen-
trations of diffusable ions are different on either side of the membrane, the product of the
concentrations ions of the diffusable ions on both sides is same.



Consequences of Donnan membrane equilibrium state :- 
a) Red blood cells contain 1% NaCl due to Donnan membrane equilibrium state.
b) Donnan membrane equilibrium is the basis of dialysis
c) Due to this equilibrium, the osmotic pressures of the solutions on both sides of the mem-
brane is different.

Q... Discuss the Applications of Colloids.
i) Purification of sewage water :-

Sewage water consists of colloidal size dust particles. These particles carry electric
charge. Therefore, do not settle down easily. These particles are removed from the sewage
water by the process of cataphoresis. In this process, sewage water is passed through a tunnel
fitted with metallic electrodes maintained at high potential difference, when the current is
applied, the dust particles migrate towards oppositely charged electrodes leaving pure water.

ii) Purification of Smoke :-
In the smoke, colloidal size carbon particles are dispersed. These particles are charged.

These particles are removed from smoke by means of electrophoresis. In this process, smoke
is passed through metal electrodes maintained at high potential difference. When the current
is applied, the dust particles migrate towards charged electrodes, leaving pure air.

iii) Clotting of Blood :-
Blood is a colloidal solution. Due to colloidal nature of the blood, bleeding is stopped

by applying FeCl3 solution to the wound. FeCl3 solution cause coagulation in the blood. Hence,
bleeding is stopped.
iv) Purification of Water :-

It is done by coagulation. Impure water contains colloidal size clay particles. These
can be removed by the addition of alum. The Al+3 ions present in the alum coagulate colloidal
size particles. So that, clay particles along with dust settle down at the bottom leaving the
water in clean state.
v) Formation of delta :-

When the river water, containing charged clay and sand particles, meet the sea water
containing NaCl and other salts. The charged clay and sand particles loss their charge and
accumulate at the point of contact. As  a result, delta is formed at the mouth of sea.
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              BRIEF REPORT ON WEBINAR 

  The Department of Chemistry organised a webinar 

Topic- Discovery of Medicines” on 27thMarch2023at10:00A.M, 

       through the ZOOM platform. 

 College Principal Dr.P.RaghavaKumari started with opening remarks and explained 

the essence of the Webinar. 

1) Dr Paul Douglas Sanasi,Associate Professor,AU College of Engineering(A), 

Andhra University  has deliveredKey note address on the topic ,the importance of the 

drug synthesis, analysis of impurities and identification of source of impurities at 

lower concentrations during the metabolism. 

2) Dr SrinivasaRaoKarra, Director of Chemistry,Avilar Therapeutics,Massachusetts, 

USA. He explained about the  discovery of medicines, causes for diseases and 

functions of medicines to control the diseases. 

3)Dr B .Satyanarayana Assistant Professor Department of Chemistry, MGM PG 

College, Itarsi, Madhya Pradesh explained the history and discovery of medicine and 

drug delivery systems. 

We received good response from the audience and they gave very good feedback. 

We thank Commissioner of Collegiate Education Dr Pola Bhaskar, Principal     Dr P 

RaghavaKumari ,HODs ,faculty members, participants and other officials for their 

active support for making the program  very  successful. 

In this webinar from all over India 329 teachers, students, academicians and 

researchers participated actively. 

                                                                               

                                                                  Principal 
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                                                                      Rajamahendravaram 
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       SKR GOVERNMENT DEGREE COLLEGE (W),RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2022-23 

 

ACTIVITY-1 CAMPAIGN IN CONNECTION WITH WORLD OZONE DAY 

1. Title of the Practice 

CAMPAIGN AGAINST USAGE OF PP CARRY BAGS  

2. Objectives of the Practice 

Now a day’s people are addicted to PP carry bags usage. The PP carry bags are not 
biodegradable hence their usage should be stopped. 

3. The Context 

Soil will lose its fertility, thereby plants doesn’t grow to the expected extent which leads to 
shortage of food grains. In order to overcome this problem the usage of PP carry bags 

should be stopped and in place of these bags made up of biodegradable materials like cloths 

or papers should be used. 

4. The Practice 

Department of Chemistry is in practice of campaigning about the hazardous dangers of 

usage PP covers and the usage of bags made up of biodegradable materials.  

5. Evidence of Success 

Department of Chemistry stitched cloth bags and involved the students in making of paper 

bags. These are distributed to the RMC sanitary workers and instructed them to use these 

bags instead of PP carry bags. The RMC sanitary workers expressed their feelings with full 

satisfaction.  

6. Problems encountered and resources required 

The preparation of cloth bags is an expensive task. It is not possible for the staff of the 

department to contribute always, hence financial aid should be supported to continue the 

practice.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SKR GOVERNMENT DEGREE COLLEGE (W),RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2021-22 

ACTIVITY 2: EXHIBITION CUM SALES OF PLANTS: 

To promote the custom of bringing plants rather than bouquets to 

celebrations on the eve of the new year, the Department of 

Chemistry organised an exhibition and sale of plants. 
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