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Introduction 
Studying chemistry consists of two parts : theoretical and practical. When the students are able to verify the theoretical concepts by practical experiment, they will be highly pleased. This will strengthen their knowledge. As a consequence they will be more careful, disciplined, sincere and efficient.

In other words, achieving knowledge through coupling of practical experiments will help the students not to forget the acquired theoretical knowledge.

General instructions to students 

Students are obliged to obey the following instructions in order to perform experimental work in the laboratory.

1. 
The students are required to study the practical book well before starting a particular practical. Before starting the experimental work, read the background of the experiment, theory and detail methodolgy.

2.
The students are to bring the practical book in the laboratory to work as per instruction of the teacher.

3.
Stuednts must be attentive to the instructor & carry out experiment as per his instruction.

4.
Use the glassware after proper cleaning. Keep the working table and desk dry and clean.

5.
Loose type of dress should not be worn. This type of dress may catch fire. You have to wear apron in the laboratory. This will protect your valuable dress.

6. 
Do not make a haste to do an experiment. Always keep your head cool. 

7.
In case of a difficulty, ask your instructor directly. 

8.
During transfer of reagents from a bottle, keep the stopper in your left hand and place it back after you have finished your work. Excess reagents should not be put back to the bottle. Use spatula or spoon when transferring solid reagents.
9.
Gases prepared in the laboratory may be corrosive or harmful. During preparation of a gas, keep the door & windows open. 

10.
Taking concentrated acids (H2SO4,HNO3, HCl) in a test tube, use test tube holder.

11.
Warm concentrated acids and alkalis should not be spilled on the table or floor. Small amounts can be disposed of in the sink with a thorough flashing.

12.
To get better results use optimum amount of reagent. Some reagents are very expensive. Wasting of chemicals is not desired.

13.
Do not burn the gas or run the tap water unnecessarily. Solid wastes and organic solvents should not be disposed in the sink.

14.
Glassware should be heated with caution. Wet glassware should not be heated. Heating a beaker or basin with direct flame requires the use of wire gauze.

15.
Use test tube holder while heating a liquid in a test tube. Vibrate the test tube cautiously while keeping the mouth of the tube away from your body or your neighbour. Random heating may spill the liquid on your hand.

16.
Use filter paper, broken glass, should not be thrown into the sink. These materials should be put into the dust bin.
17.
Use safety googles during working in the laboratoy. Hair and easily combustible clothing must be confined at all times.
18.
Do not use any reagent without any label.

19.
Do not smoke, eat or drink in the laboratory.

20.
While conductiong an experiment, record your observations and data into your notebook, These will be useful in writing the laboratory notebook,

21.
In case of an accident, the laboratory instructor should be immediately informed.

22.
Before leaving the laboratory, wash your hands carefully.

Accidents in the Laboratory & First Aid

While carying out expeiments, there is a probaility of the occurance of an accident. For that reason, the students shauld have some Knowledge of first aid. 

1.
Almost all the chemicals used in a chemical laboratory are corrosive, flammable, dangerous or to some extent poisonous. For this reason, chemicals should be handled with care. Never taste or touch any chemical with damaged or cut skin.

2.
In the event of burning, use few drops of spirit or ether on the affected part of the body.

3.
Spillage of chemicals on the skin, immediately flash with water. For larger spills, the safety shower should be used. Do not use solvents to wash skin.

4.
In the event of chemicals in eyes, immediately flash eyes with waters for at least 10 minutes. The eyes must be forcibly held open to wash completely.

5.
In the event of a cut by glass, knife, or scissors, use water to wash up with running water. Dry up the injured part with cotton and ask for professional help.

6.
Bromine-burn should be treated with glycerine. hates on, burnol balm can be used on the affected place.

7.
If a hydrofloric acid spill occurs and clothing or skin are splashed, vinse the area for 5 mins. and massage calcium glutamate cream on to the skin surrounding the splash and get medical attention.

8.
In case of a danger or accident get assistance from friends and instructor.
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Guidelines for writing the laboratory notebook.

A laboratory notebook is a (
*
Complete record of procedures, reagents, data, observation. calculation of the experiment caried out.

*
Explanation of why experiments were initiated, how they were performed, and the results.

*
Scientific legacy in the laboratory.

1.
Give the experiment an accurate, descriptive title. Write date on the left corner.

2.
Use passive sentences while writing the notebook

3.
The description should be brief without omiting any useful imformation.

4.
Write what you have actually done. Do not write anything what you have not performed, Use complete sentences.
5.
Do not copy from others. Try to write by yourself.

6.
Any kind of preparation should be written briefly. Later on, write down the properties as per practical class note in to three categries : experiment, observation and conclusion.

7.
Each new experiment should be started with a new page.

8.
Figure should be drawn on the left page with a pencil and experiment should be written on the right page with ink, or ball pen. 

9.
Do not write anything what you did not do during the practical.

10.
Write the laboratory note book as neat as possible. Discuss with your teacher while writing up your laboratory notebook.
	Investigation: 1
	Experiment of diffusion of solid and liquid  particle at different temperature.


 eq \x(A) To demonstrate the process of diffusion


(a) Principle : Potassium permanganate particles diffuse into water molecules and the particles of KMnO4 mix into water even without stirring. Diffusion occurs from higher concentration region to lower concentration.


(b) Requirements : water, beaker, potassium permanganate crystals.


(c) Procedure : 

1.
Take a beaker (100mL) 

2.
Fill half of it with water (50mL)

3.
Add a few crystals (–1g) of KMnO4 to it.

4.
Observe what happens to the crystals. Also ovserve the change in the color of water in the beaker.

5.
Leave the beaker undisturabed for some time.


(d) Observation :

1.
The molecules of KMnO4 crystals start dissolving in water.

2.
Molecules move away from their high concentration region in the beaker.

3.
Molecules of KMnO4 crystals spread throughout the water

4.
Water in the beaker becomes pink to violet.

5.
Change in color of the water shows the process of diffusion.

6.
Uniform pink color shows the uniform distribution of molecules of KMnO4 crystals throughout the water.
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Pic: Effect of temperature on the diffusion of KMnO4 lattice water. 


(e) Precaution : Handle the beaker carefully. Do not disturb the beaker after addition of KMnO4 crystals in water. 

 eq \x(B) To study diffusion when copper sulfate (CuSO4) is brought in contact with water.

a.
Principle : Solids such as copper sulphate are brought in contact with liquids. such as water, inter action of substances, i.e diffusion takes place.

b.
Requirements : 


100 mL beaker, thermometer, copper sulphate solution or ink (pen), stop watch, spirit lamp or burner

c.
Working method :


(i) Take three 100 mL beakers. Label them as 10(C, 20(C and 70(C. 


(ii) Take ice-water (cold) (50 mL) in beaker 1. Measure the temperature. In beaker 2, take normal water (50 mL) & measure the temperature. In third beaker take 50 mL of preheated (70(C) water.


(iii) In each beaker put 10 mL of copper sulfate Solution.
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d. Observed data. :


	Beaker No
	water temperature
	Time of diffusion (Minutes)

	1

2

3
	10

20

70
	t1

t2
t3


e.
Conclusion : From the experiment, it could be found that t1 > t2 > t3. The rate diffusion increases with temperature and vice versa.

	Investigation: 2
	Determination of boiling point of water. 


Objective: 

To observe the boiling point of water and to find the relation between temperature and boiling point and to draw a graph.

Theory: 

The temperature at which boiling of liquid begins is called the boiling point of water. The boiling point depends on pressure. 

Apparatus: 

Thermometer, burner, beaker and stopwatch. 

Procedure : 

1. 
Some water was taken in a beaker at room temperature. The temperature was placed in the water of the beaker in such a way that the bulb may not touch the wall of the beaker. 

2.
The water was heated with a burner and the reading was taken every after each minute to record the rise of temperature. 

3.
Notice that after reaching the temperature of 100(C, the temperature of water does not increase even after the application of more heat. 

4.
Temperature vs. time graph was drawn on the basis of obtained data. 

5.
The boiling point of water was determined from the graph. 

6.
Analyze the nature of the graph. 

Table of temperature vs. time 

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	Temp (0(C)
	25
	26.3
	28
	31
	32
	33.5
	36
	38
	40
	41.5
	43
	45.2
	47.5
	50
	52
	53
	55
	57.5
	59
	62
	62.8
	65
	67.2
	69
	70.3
	72.8
	75
	77.4
	79
	80
	82.5
	85
	87
	89
	91
	92.5
	94.2
	98
	99
	100
	100


Results:

1.
The nature of the graph is: a straight line and cuts the Y-axis. 

2.
The boiling point of water from graph is 100(C. 

Precautions: 

1.
The experiment should be done in normal temperature and pressure. 

2.
The readings of time and temperature should be taken very carefully. 

3.
The burner should be placed just below the beaker. 

Discussions: 

Some heat is lost to change the potential energy of the water at the time of boiling which cannot be able to change the temperature of boiling. 

Time of boiling may change due to quantity of water.
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	Investigation: 3
	Determination of melting point of ice.


Aim (Objective): 

To observe the melting of ice and to find the relation between temperature and melting point and to draw a graph. 

Theory: 

The temperature at which ice completely melts is called melting point of ice. In this time ice melts taking specific latent heat. So there is no change of temperature. 

Apparatus : 

Celsius thermometer, ice, stand, burner, beaker, stopwatch. 

Procedure: 

1.
After grinding, some ice was put them in a beaker. 

2.
Carefully the thermometer was dipped in ice in such a way that the bulb remains in the ice but it does not come in contact with the wall of the beaker. 

3.
The temperature was recorded slowly after applying heat. 

4.
The reading of the temperature every after each minute was taken until all the ice melts. 

5.
Following the above procedure continue to apply heat even after all ice melts and the temperature becomes 20(C-25(C. The temperature every after each minute was recorded. 

6.
A temperature vs. time graph using the obtained data was drawn. 

8.
Analyze the nature of the graph. 

Table of time v.s. temperature : 

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Temp ((C)
	0
	0
	0
	0
	0
	0
	2
	4
	6
	7
	10
	12
	14
	16
	18
	20
	22
	24
	26


Results: 

1.
The nature of the graph is a straigh line and cuts X-axis. 

2.
Melting point of ice from graph is 0(C. 

Precautions: 

1.
The bulb of the thermometer should not be touched the wall of the beaker. 

2.
The burner should be placed just below the beaker. 

3.
Readings of times and temperatures should be taken very carefully. 

Discussion : 

So heat is lost to change the potential energy of the ice at the time of melting. Which can not be able to change the temperature of ice. When the ice completely melts, then temperature will rise if heat is  applied. At time 18 min, temperature is 26(C, but this time may change due to quantity of ice. 
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	Investigation: 4
	Separation of two ingredients from its mixture by the process of sublimation.



Experiment : Sepraration of two components through Sublimation process. 

a.
Principle :


Sublimation is defined as a direct change of state from solid to gas without going through the liquid state. The use of sublimation as a purification technicque requires condensation from the gas phase to recover the solid.

b.
Requirements :


Beaker, watchglass, burner, ice,


mixture of naphthalene (powdered) and NaCl (salt).

c.
Method :

1. 
Take the mixture of naphthalene and NaCl in a beaker.
2. 
Place a watchglass on the mouth of the beaker.
3. 
Put some ice on the watchglass.
4. 
Now heat the beaker slowly by a burner or spirit lamp.

5. 
The volatile compound, naphthalene will be changed to vapour state and condensed on the watchglass. 

6. 
The non-volatile compund, NaCl will remain in the beaker.
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d.
Results : If the heating process is done carefully, an efficient separation of the two components will be achieved.
	Investigation: 5
	Identification of the gas produced by the reaction of metal carbonates with water and dilute acid.



Experiment : Studying the reaction of Na2CO3 and K2CO3 with dilute HCl/Vinegar or lemon juice.

a. 
Principle : Metal carbonates, (Na2CO3, K2CO3, CaCO3, MgCO3) react with dilute acid (HCl) or weak organic acid (vinegar) to produce CO2. CO2 can be identified by passing it to Ca(OH)2 solution or by burning match stick.

Na2CO3 + 2HCl (( 2NaCl + CO2 + H2O. 

b. 
Required materials :


Glass tube, cork, bent glass tube, beaker, match stick, Metal Carbonates (Na2CO3, K2CO3), dil HCl, vinegar (Or Ethanoic acid), Ca (OH)2. 

c.
Procedure : fig. (book 4.3, p. 49).


(i) Take 2-3 g of Na2CO3 in a glass tube 


(ii) Add pure water to dissolve the state and add dil HCl slowly to the solution (iii) Test the produced gas with a lit match stick,


(iv) Add the tube to another tube containing Ca (OH)2 Through a bent tube. 


(v) Observe the changes. (vi) Repeat the experiment with K2CO3.


d. Results :


	
	With Na2 CO3
	
	With K2CO3
	
	Remarks

	Added component
	change occurred & cause of changing
	Occured Reaction
	change occured & cause of change
	occured reaction
	

	Pure water

Dil acid 

(HCl /Vinegar/Lemon juice)

Putting lit match stick on the mouth of the bent tube

Passing the gas to lime water

Passing the excess gas to lime water
	the salt dissolves in water

Na2CO3 reacts with HCl With evolution of gas

Match stick Puts off.

CO2 extinguishes fixe.

lime water gets milky.

CaCO3 formed.

Turbidity of the solution

gets clear.

soluble ca(HCO​3)

is formed.
	(
Na2CO3 + HCl

( 2NaCl

+H2O + CO2 

Ca(OH)2 + CO2 ( CaCO3 + H2O

CaCO3 + CO2 ( Ca (HCO3)2
	The salt dissolves in water

K2CO3 acts

with HCl to liberate a colorless gas

Match stick

puts off.

Evolved CO2 stops fire

lime water turns milky.

CO2 rcacts wilk Ca (OH)2 to for CaCO3 

Turbidilty

turns Clear,

soluble (CaHCO3)2 

is formed.
	(
K2CO3 + 2HCl ( 2KCl + H2O + CO2 

(
Ca (OH)2 + CO2 ( CaCO3 + H2O 

CaCO3 +H2O +CO2 

((
Ca(HCO3)2 
	(
Na and K are alkali metals belonging to the same group in the periodic table, Both have similar character, istics. Both carbonates react with dil. HCl to produce CO2.

	Investigation: 6
	Constructing circuit diagram to determine of electrical conductivity of solution


Objectives: 

The presence of free ions or electrons and their mobility is required for electric conductivity. 

Precuationary Instruction: In the laborartory apron and safety glasses, should be used. 

Required materials: Beaker, copper wire, battery, torch bulb, switch. 

Required chemicals: Water, sodium chloride (NaCl), graphite rod. 

Procedure: 

1.
A solution of sodium chloride is prepared.

2.
Now two graphite rods are taken as electrode. Copper wire, battery, torch bulb all are connected in series with the graphite rods and the rods are immersed in the solution. 

3.
Then the switch is made (on) and the change is observed.  

Observation: The torch bulb is lighted due to the electrical conductivity of free ions or electrons. 

Results: 

NaCl solution produces electricity. If sugar solution is taken same result will be obtained. Free ions or electrons can carries current, so ionic compound is electrical conductivity. 

Parecautions: 

1.
Graphite rods should not be touched to the beaker. 

2.
Should be waited until all the NaCl are melted.  
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	Investigation: 7
	Preparation of crystal of copper sulphate (CuSO4) or sodium chloride (NaCl). 


Objectives: 

a. 
Preparation of a saturated solution of copper sulphate (blue vitriol) 

b. 
Preparation of crystals of copper sulphate (blue vitriol) from its homogeneous solution.

Precautionary Instruction: 

An apron should be put and a pair of safety glasses should be used in the laboratory. 

Required apparatus: 

Two beakers, funnel, filter paper, glass rod, tripod stand, burner and basin. 

Required Chemical: 

Blue vitroil (CuSO4.5H2O) 

Theory:

When some substance is dissolved in water a solution is obtained. If some insoluble impurities remain present with the substance that can be removed by filtration. If the clear solution is slowly heated some part of water is evaporated. A super saturated solution is obtained on cooling the hot solution. This on standing for some time gives crystals of the dissolved substance with fixed regular geometrical shapes. If a crystal of the pure substance is added to the super saturated solution or the inside wall of the vessel containing the solution is rubbed with a glass rod, crystals will be rapidly obtained. If small amount of some soluble impurities  remain present in the original sample, that will remain in solution–it will not separate as crystals. 

So the crystallized sample of the substance will be very pure. Of course, 100% of it will not seperate as crystals– a little will remain in solution even when the solution is cold. Hence the amount of the crystalized sample is always somewhat less than the original amount, but it becomes very pure. 

Procedure (a) and (b): 

1.
About 20-25g of impure copper sulphate is taken in a mortar and a powder is made by rubbing it with the pastle. 

2.
It is transferred in a beaker and is added about 100 ml water and is stirred with a glass rod. 

3.
Copper sulphate will dissolve and a solution will be obtained. If some insoluble impurities remain present with the original sample that will not dissolved in the solution. 

4.
The solution is filtered and is collected the clear filtrate in a beaker. 

5.
Slowly evaporated the solution to about half of its volume and the burner is put off. 

6.
The solution is allowed cool. After 2-3 hours nice crystals should be formed. If crystals do not appear, one or two crystals is added in the solution or the insed surface of the beaker is rubbed with a glass rod. Crystals will separate in a short time. 

7.
The crystals are collected by filtration. 

8.
The filtrate is concentrated one again to get another crop of crystals. 

[Similarly we can prepare of NaCl and Ferrous sulphate] 

Precautions: 

1.
Less water should be taken to make solution of copper sulphate. 

2.
Insoluble impurities should be removed by filtration. 

3.
The solution should be cooled normally at room temperature. 

4.
At the time of cooling beaker should not be disturbed anyhow.
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	Investigation: 8
	Preparation of Molar solution of definite density.


Objectives : 

Solution are made by mixing solute and solvent. If water is used for solution, then the solution is called aqueous solute. If different amount of solute is dissolved in every unit volume of a solution, the density of the solutions will be different. eg. If in one liter 2 mole amount of solute dissolve, then it is 2 molar solution. 

Required materials: 

Glass container of certain, volume (0.5 liter, 1 liter, 2 liter, 2 liter etc.), balance, funnel.

Required chemicals: 

Water, granules of Na2CO3. 

Procedure:

1.
A glass container or any other container of certain volume (0.5 liter, 1 liter, 2.5 liter etc.) has to be taken. 

2.
The container of that volume should be taken, as the volume of solution is to be  made. Considering one mole in one liter, the amount of solute will have to calculate in gm unit for the a certain volume of definite density. the calculated amount of solute in the container weighing by a balance and with a funnel is taken. The solute settling is transferred on the wall of the funnel to the container by distilled or pure water and make the solution by jerking with little amount of water. Then water is added to fill the volume up to the definite mark and the solution of desired density will be prepared. 

3.
For the preparation of 0.5 liter of 0.1 molar Na2CO3 solution, 0.1 ( 0.5 mole or 0.1(0.5(16g Na2CO3 is taken weighing by balance in a 0.5 liter container and solution is made. Thus 0.5 liter 0.1 molar Na2CO3 solution will be prepared. 

Calculations: 

For 1 liter 1 molar solution 1 mole solute is required. 

For 0.5 liter 0.1 molar solution solute required 0.1(0.5 mole 

1 mole = 106g Na2CO3 

0.1(0.5 mole = 0.1(0.5(106g Na2CO3 

Precautions: 

1.
Weight of sodium carbonate should be taken minutely. 

2.
Container should always be cleaned. 

3.
Distilled or pure water should be taken.
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	Investigation: 9
	Determination of the percentage amount of water of crystalisation in copper sulfate


Practical 9 : Determination of water of crystalisation.

a.
Principle :


Copper sulfate (blue vitriol) contains five molecules of water (CuSO4.5H2O). Anhydrous copper sulfate is white. Measuring the mass of copper sulfate before and after heating, it is possible to determine the percentage amount of water of crystalistion in CuSO4.5H2O.


 eq \s\do5(\a(CuSO4. 5H2O,Blue))    eq \o((,(((,–5H2O) 
 eq \s\do5(\a(CuSO4,White)) 

1 mole = 24.9.5 g                   1mole = 159.5 g. 


Theoretically when 1 mole (249.5 J) of hydrated CuSO4 is heated, 90 g. of H2O (5( 18g) Should be eliminated and anhydrous CuSO4 of 159.5 g will be produced. 
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b.
Requirement.


CuSO4. 5H2O, balancese, Porcelain basin, wire-gauze, tripod stand, crucible, tongs, burner or spirit lamp.

c. 
Procedure :


1.
Weigh out 5 – 7 g CuSO4 (weigh accurately) in a porcelain crucible.


2.
Put the Crucible on a tripod stand, having a wire gauze.


3.
Heat the crucible until the blue color disappears.


4.
When the CuSO4 becomes white, stop heating.


5.
Weigh out the crucible + CuSO4 quickly.


(If you count weigh out quickly anhydrous CuSO4 might absorb water from air & become blue again.)

d.
Calculation :


(i) Weight of the Porcelain crucible = a  g. 


(ii) Weight of the crucible + CuSO4. 5H2O = b g.


(iii) Weight of Cu SO4. 5H2O = (b – a) g.


(iv) Weght of the Crucible + CuSO4 after heating = c. g.


(v) Weight of CuSO4 = (c – a) J. 


(vi) Weight of elimiated water on heating 


= (b – a) – (c – a) g. = (b – c) g.


(b – a) g CuSO4. 5H2O contains (b – c) g water of crystallisater

(
100 g. Cu SO4. 5H2O Contains  eq \f((b – c),(b – a))  ( 100 g. 
	Investigation: 10
	Experiment of rate of reaction mixing water and acid to the salt of carbonate. 


a.
Principle :


Rate of reaction is a change of concentrction of reactants or products with time. Solutions of Na2CO3 with normal and hot water are taken in test tubes. Addition of dil. HCl or vinegar (dil. ethanioc acid) release CO2. The extent of evolution of CO2 (Slow or acid) gives an idea of rate of a reaction. 


Na2 CO3 + CH3COOH ( CH3COONa + CO2 + H2O

b.
Procedure : 
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1.
Take four test tubes and add 0.5 to 1 Na2CO3. 

2.
In test tubes 1 and 2 add cold water and in test tubes 3 and 4 add hot water. Shake well to make the solution.

3.
Add vinegar to test tubes 1 and 3 and dil. HCl to tuble 2 and 4.

4.
Now observing the extent of evolution of CO2​, it appears that test tube 2 (cold water) evolves more CO2 (bubbles) than tube 1. Test tube 4 evolves more CO2 than tube 3. 

5.
If we compare the tubes 1 and 3 and 2 and 4, it will be observed that tube 3 evolves more CO2 than tube. 1 and tube 4 evolves more CO2 than tube 3.

c.
Results: HCl is more stronger acid than CH3 COOH. As a result, rate of reaction is higher. In hot water, the molecules possess more vibration. As a result, there are more colisions among molar resulting in higher reaction rate. This practical demonstrates the effect of temperature and reactant on reaction rate. 

	Investigation: 11
	Production of electricity constructing Galvanic cell. 


Principle: 

The electrochemical cell where, electrode reactions occur simultaneously, that means no external energy is required for reaction and chemical energy is converted to electrical energy is called Galvanic cell. Daniel cell is a Galvanic cell. In Daniel cell Cu|Cu2+ (aq) metal/metal ion electrode is used as cathode and Zn|Zn2+(aq) metal/metal ion electrode is used as anode. 

Required materials: 

Two glass container, copper wire, torch bulbs. 

Required chemicals: 

Zinc (Zn) anode, copper (Cu) cathode, salt bridge, ZnSO4 solution, CuSO4 solution. 

Procedure: 

1.
Copper rod is dipped in copper sulphate solution as cathode in a container; in another container zinc rod is dipped in zinc sulphate solution as anode. 

2.
A U shaped tube full of inert electrolyte (KCI) solution is dipped into the two solutions to make contact with the solutions of the containers. 

3.
Now, if the two electrodes are connected with wire the following oxidation reduction reaction will happen spontaneously. 


Anode reaction: Zn(s) (((( Zn2+(aq) + 2e– 


Cathode reaction: Cu2+ + 2e( (((( Cu(s)
 



Zn(s) + Cu2+(aq) ( Zn2+(aq) + Cu(s) 

4.
That is Zn anode oxidized by donating electron, dissolves as Zn2+(aq) ion in solution. On the other hand, Cu2+(aq) ion of solution will settle on the cathode as metallic Cu(s), accepting electrons from cathode. In fact the produced electrons of anode reach to cathode by wire and make electronic equilibrium. Thus, if two electrodes are connected with wire an electron flow will be created from anode to cathode. Electronic flow means flow of current. 

5.
Thus we have understood, if an electric bulb is connected with the wire of Daniel cell, then the bulb will be enlightened. Now think how long the electronic flow will continue. Besides this, what will be the condition of mass of the Zn and Cu rods. Find out thinking yourself and write down in your exercise book. 

Activity and necessity of salt bridge: 

We saw that, Zn2+(aq) ion is produced in anode and goes to solution, on the other hand Cu2+(aq) ion of solution settle on cathode as Cu metal. Thus in anode container there is abundance of Zn2+ (aq) and in cathode container there is deficit of Cu2+(aq) ion. We know that, any ion (negative or positive) cannot exist frely. That is a positive ion cannot be produced without the presence of negative ion and vicversa. So equivalent amount of anion (sulphate ion) will be required for the Zn2+(aq) ion, produced in anode, on the other hand as a result of settling of Cu2+(aq) ion as Cu on the cathode equivalent amount of negative ion (sulphate ion) will be free in solution. In fact, in the equilibrium does not exists between the ions of two containers, the reaction will not occur. So, if salt bridge is added salt bridge containing positive (K+) and negative (Cl–) ion will maintain the imbalance of positive and negative ions in anode and cathode container. 

Precautions: 

1.
The container must be dry. 

2.
Salt bridge should be used very carefully. 

3. 
Zinc anode should be dipped in ZnSO4 solution and copper cathode should be dipped in CuSO4 solution. 
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	Investigation: 12
	Observation of change addition sodium hydroxide with the solution of two know salts.


Principle:

Required materials : 

Some test tubes, one test tube stand. 

Required chemicals: 

Solution of sodium hydroxide (NaOH), solution of calcium nitrate Ca(NO3)2, solution of zinc nitrate Zn(NO3)2.

Procedure: 

1.
Some test tubes and a test tube stand are taken. 

2.
Calcium nitrate is taken in one test tube and in another test tube zinc nitrate is taken. 

3.
2/3 drops of sodium hydroxide solution is added in each test tube and shook them and observed the changes. 

4.
Again more sodium hydroxide solution is added in each test tube and shook them until change is occured and observed. 

5.
The Experiment is carried out by using ammonia solution in the same way. 

Result obtained: 

	SI. No. 
	Metal ion (metal salt) 
	Produced metal hydroxide due to the addition of NaOH (aq) 
	Colour of the precipitation 
	Colour change due to the addition of excess NaOH (aq)

	1. 
	Ca(NO3)2 
	Precipitation of Ca (OH)2 
	White colour 
	-

	2. 
	Zn(NO3)2 
	Precipitation of Zn (OH)2 
	Grey colour 
	Produces sodium zincate NaZn(OH)4 solution 


When sodium hydroxide solution is added to solution of Ca(NO3)2, Ca(OH)2 is produced. 

Ca(NO3)2 + 2NaOH ( Ca(OH)2 ( + 2NaNO3 (White precipitate) 

Again, when 2/3 drops of sodium hydroxide solution is added to the solution of zinc nitrates, then hydroxide of grey colour is produced. Now if more sodium hydroxide solution is added and is shaken, the precipitate is dissolved. Now if more sodium hydroxide solution is added and is shaken, the precipitate is dissolved and the solution of sodium Zincate Na2Zn(OH)4 is produced. 

Zn(NO3)2 + 2NaOH ( Zn(OH)2 + NaNO3 

Zn + 2H2O + 2NaOH ( Na2Zn (OH)4 + H2 

Precautions: 

1. At first sodium hydroxide should be taken in the test tube. 

2. Solution of sodium hydroxide must be dilute. 
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	Investigation: 13
	Preparation of table/chart of acidic and basic from supplied foods using litmus paper and pH paper.


Principle: 

Generally litmus paper can be used to know the pH. Litmus paper is cheap and available. The value of pH of a solution if less than 7 the colour of the litmus paper turns to red and if it is greater than 7, the colour of the litmus paper turns to blue. The colourful petal of flower and coloured vegetables turns to different colour in addition of acid and base.  These substances indicate the presence of acid or base by changing their colours. So these are indicators.  

Required materials: 

Supplied foods, litmus paper, pH paper. 

Procedure: 

1. In different containers different dilute foods are taken. 

2. To every food of the container litmus paper is touched and the change is observed. 

3. Again to every food of the container pH paper is touched and is observed the change. 

In the following universal indicator colour chart and pH colour chart are shown: 

	pH 
	Type 
	Colour 
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	0-3
	Strong acid 
	Red 
	
	

	3-7
	Weak acid 
	Yellow 
	
	

	7
	Neutral 
	Green 
	
	

	7-11
	Weak base 
	Blue 
	
	

	11-14
	Strong base 
	Violet 
	
	


Fig: Universal indicator colour chart 

A chart of acidic and basic foods (tested by litmus paper and pH paper) is given below: 

	Foods
	Value of pH
	Colour of litmus paper
	Nature of colour

	Cocoanut 
	5.5-7.8
	Red/blue
	Acidic/basic

	Juice of tomato 
	4.2-6.3
	Red 
	Acidic

	Juice of lemon 
	1.2-3.0
	Red
	Acidic

	Oily food
	8.2-9.3
	Blue 
	Basic

	Butter 
	6.4-6.8
	Light 
	Acidic

	Milk 
	7.0-7.6
	Light blue 
	Basic

	Curdle 
	8.3-9.5
	Blue 
	Basic

	Carrot 
	6.0-6.3
	Red 
	Acidic

	Baking powder 
	8.5-10.3
	Blue 
	Basic

	Juice of pineapple 
	1.2-2.8
	Red
	Acidic

	Egg 
	7.6-8.00
	Blue 
	Basic

	Bread 
	5.00-6.2
	Red 
	Acidic

	Herbal tea 
	7.2-8.00
	Blue 
	Basic


Precautions: 

1.
All the foods should be liquefied. 

2.
It is better to hold litmus paper and paper by a holder or using gloves in hands. 

	Investigation: 14
	Experiment of rust formation.


Rust is hydrated oxide of irion, namely Fe2O3, H2O, formed on the surface of iron when it is exposed to moisture and air. 

Required materials: 

Few test tubes, few nails/pins. 

Required chemical:  Water

Procedure: 

1.
Four test tubes are taken and are marked with the number 1-4. 

2.
The test tubes are arranged according to figure. 

3.
The water of No. 3 test tube is boiled for 1-2 minute and 1mm cooking oil or olive oil on the water is added. Air will not enter inside due to the barrier of oil. 

Observation: 

The pin of test tube no. 3 is not rusted. 

Conclusion: 

Rust can be prevented if air and cold water are not exposed on it. 

Precautions: 

1.
Care should be taken that except the pin of test tube no. 1 all the pins should be under water. 

2. 
Care should be taken to prevent rusting. 
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(Water is boiled to remove the dissolved oxygen)
	Investigation: 15
	Preparation of Soap using required materials. 


Practical 13: Preparation of Soap. 

a.
Principle : When oils or fats are being hydrolysed with caustic soda (NaOH) or caustic potash (KOH), Sodium or potassium soaps are made. The process of making soap is called Saponification. 


 eq \s(CH2 – O – CO – R,|,CH – O –CO–R,|,CH2 – O – COR,oil or fat (fatty acid ester))  +  eq \s(NaOH,Caustic soda) ((( 3R   eq \s\up(\s(O,||, C –ONa,(Sodium soap or, fatty acid)))  +  eq \s(CH2OH,|,CHOH,|,CH2OH,glycerol) 

The soap made with NaOH will have a pH more than 7.0. 

b.
Requirements : 


Glassware & equipments
 Materials 

(
Bunsen burner/spirit lamp/

(
Kerosene cooker
(  Cocoanut oil

(
2 beakers, 400 mL.
(  NaOH 

(
1 big procelain basin
( NaCl, saturated solution 

(
1 glass stirrer
( Soap from market

(
1 spatula 
( Kerosene oil 

(
1 measuring cylinder (10 mL)

(
1 funnel

(
1 fiter paper 

c.
Safety : 

( 
In hot condition, NaOH in very corrosive. Be careful when handling NaOH Solution.

( 
Do not use the soap for body-washing (pH > 7.0).

d.
Procedure :


1.
In a beaker, take about 200 mL of water. Put the beaker on a wire gauze placed on a tripod stand. 

	Investigation: 16
	Observation of change of reaction of alkali with the salts of ammonium


Practical 16 : Laboratory Preparation of Ammonia and investigation of properties.

a.
Principle : Ammonia is prepared in the laboratory by heating NH4Cl quick lime (CaO) or slaked lime. Ca (OH)2.


2 NH4Cl(s) CaO(s) (( 2NH3 (g) + CaCl2 (s) + H2O (g) 


2NH4Cl (s) + Ca(OH)2 (s) (( 2NH3 (g) + CaCl2(s) + 2H2(g).

b.
Requirements. 

	Apparatus

(
Retort stand, boss, clamp

(
Boiling tube with stopper

(
and delivery tube ( see

(
diagram. This apparatus

(
must be dry.

(
Boiling tubes, 2 – must be

(
thoroughly, dry

(
Beaker, 100 cm3
(
Beakers 250 cm3
(
Bunsen burner 

(
spatula
	Chemicals

Ammonium chloride

Calcium hydroxide

Calcium Oxide (Optional), Red litmus paper.
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Fig: Preparation of ammonia gas   


1.
In a small beaker, mix 2 spatulas of NH4Cl with 2 spatulas of the Ca (OH)2 or CaO together. The two solids begin to react immediately after mixing.

2.
Hold a piece of red litmus paper over the mixture and observe the color change.

3.
Transfer the mixture of NH4Cl and Ca (OH)2 into a boiling tube and set up the apparatus as shown in the diagram. 

4.
Gently warm the reaction mixture.

5.
Collect a test tube which contains a few drops of conc. HCl. Remove the stopper from this tube and hold the open end near the end of the ammonia gas delivery tube. Observe what happens. Replace the stopper on the test tube of HCl, NH4Cl will form in the tube (White fumes).

6.
 Test around the open end of the collecting boiling tube with red litmus paper or a pH paper. The red litmus turns blue. 

7.
Notice that ammonia is collected (see fig.) with the boiling tube upside down. This is because ammonia is less dense than air. 

8.
Fill two thirds of a large beaker with water. Hold the tube of ammonia upside down, then quickly put it. mouth still downuards into water in a beaker. The ammonia dissolves in the water and the level of water should rise up inside the test tube. Ammonia is very soluble in water. 1 cm3 of water dissolves about 800 cm3 of ammonia at room temperature. 
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Fig: Experiment of rust formation in iron
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Fig: Temperature vs time graph







Fig: Determination of melting point of water. 
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Fig: Solution of different density.
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Fig: Experiment by the addition of sodium hydroxide in different salts solution.
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Fig: Preparation of ammonia gas 
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Fig: pH colour chart
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Fig: Presence and measurement of water lattice in Blue vitrol
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Fig: Determination of electrical conductivity of solution
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Fig: Preparation of saturated solution 
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Fig: Separation of ingredients from its mixtures by sublimation












_1513089508.doc
[image: image1.jpg]





10ml



25(C







TD







TC







250ml



25(C







100 ml







Burette







Pipette







Conical flask







Measuring flask











[image: image2.jpg]



[image: image3.jpg]



[image: image4.jpg]o B — B B T \ﬁ__\_
O@ lnnlnnll|11||1||Iu||Inulnnlnliluluul /%{w—'_






_1513089577.doc
[image: image1.wmf]

water







water







30(C



Temperature







20(C



Temperature







Sample figure







� EMBED CorelDRAW.Graphic.10  ���







10(C



Temperature







3rd







2nd







1st







water







Fig: Stop watch











[image: image2.jpg]o




[image: image3.jpg]||||||
S S s s s St | @ S— ———
wuwmassssansasesnansasecens:f sasisssansmmmny

(RSN RRENANI
[RERNANRRN}
[ARNNREREN]
[N R IR N ]

[NRN} 1
Tn t
[HLRRARAY)

g £ ° e 2





[image: image4.wmf]_1356617215.unknown




_1513089621.doc
[image: image1.jpg]



[image: image2.jpg]> tempenature (000)







Fig: Temperature vs. time graph







Fig: Determination of boiling point of water. 
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