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Unit 1:  
 

PRINCIPLES OF CHEMISTRY 
 

 
 

A) States of matter 

B) Elements, Compounds and Mixtures 

C) Atomic structure 

D) Periodic Table 

F.G.H) Chemical Bonding 

I) Electrolysis 
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Matter is anything which occupies space and has a mass. Solid, Liquid & gas are the three states of 

matter. 

    Solids :  

 Has a definite shape & volume. 

 Particles are packed closely in a regular pattern. 

 Particles are in fixed positions. 

 Cannot be compressed.  

   

    Liquids:  

 Has a definite volume but no fixed shape. 

 Particles are fairly close to one another & free to move in an irregular 

manner.      

    

     Gas:   

 Has no definite shape or volume, takes the shape of the container. 

 Particles are far apart, free to move in an irregular manner, 

 Can be compressed.   

 

 

 The change of state from solid to liquid is called melting When a solid is heated the molecules gain 

more kinetic energy and as a result they move faster overcoming their strong intermolecular forces 

and move onto the liquid state. The temperature where solid begins to melt is the melting point. 

 

 When cooled molecules lose the kinetic energy and reform the strong intermolecular attractions 

thus move onto the solid state, this is called Freezing and the temperature where freezing occurs is 

referred to as the freezing point. 

 

 When liquid is heated the molecules increase their kinetic energy and the molecules which are near 

the surface of the liquid lose their interaction with the other gaseous molecules and move on to the 

gas phase. This is called Evaporation and the maximum Pressure exerted by the molecules on the 

walls of the container is called the vapour pressure. 

 

 When a liquid is heated there comes a point where bubbles appear in the liquid which is referred to 

as boiling and  when further heated the bubbles spread all over the liquid while the temperature is 

constant, This is the Boiling Point. 

  

 

 

1.A STATES OF MATTER 
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Condensation & Sublimation  

When freely movable gaseous molecules collide with each other they are attracted to the other particles 

& reform their intermolecular attractions thus move on to a liquid state, which is condensation. 

Sublimation is the direct change of state from a solid to gas or from gas to solid without going through 

the liquid state. 

 Write the meaning of the following terms 

 SOLUTE  : 

 SOLVENT : 

 SOLUTION : 

 PRECIPITATE : 

 SUSPENSION : 

 

 SATURATED SOULTION : 

This is a solution that has maximum amount of solute dissolved in it. When a solute is dissolved in a 

solution there would come a point when no more solute would dissolve at that particular temperature, 

this is the point where the solution reaches the saturation.  

There would be remaining crystals the solute undissolved at the point of saturation. This is an indication 

that the solution has reached saturation. 

 

 UNSATURATED SOLUTION: 

A solution that has a less than the maximum amount of solute dissolved. Which means you can dissolve 

more solute. 

 

 SUPERSATURATED SOLUTION : 

A solution that has dissolved more than the maximum amount of solute in solution that it can hold at 

that temperature, this is reached by heating then cooling the solution. “Super saturated” solutions are in 

an unstable condition. 

 

Spreading of particles due to the motion of their own molecules or ions from a region of higher 

concentration to a region of lower concentration is defined as diffusion. Diffusion does not take place in 

solids. Diffusion of liquids is much slower than gases. 

The lighter molecules diffuse faster than the heavier molecules. The rate of diffusion also depend on the 

temperature. 
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 Experiment to compare the rate of diffusion of HCl & NH3  

 

 

 

 

 

 

The NH3 & HCl fumes react when they meet producing a white smoke ring of NH4Cl. NH3(g) has travelled 

more distance compared to HCl(g) proves that rate of diffusion of NH3 is greater than HCl. This is due to 

NH3 being a lighter molecule (RMM 17) when compared with HCl (RMM 36.5) 

 

Solubility  

1. What is meant by the term solubility? 

The solubility of a substance is defined as the mass of substance / solute that will dissolve in 100g of 

solvent at a particular temperature to form a saturated solution. Units: grams per 100g of solvent. 

 

2. What is a solubility curve? 

A solubility curve shows the variation of solubility with temperature. 

It is a graphical representation of the variation with changing temperature of the solubility of a given 

substance in a given solvent. 

 

A solubility curve has temperature plotted against grams of solute per 100 g water. The lines on 

the solubility curve indicate a saturated solution, above the line represents the supersaturation and 

below the unsaturation.  All solutes have different solubility curves but may have same solubility at a 

given temperature. Some solubility curves are straight lines. 

 

Solubility curve also represent 

the saturation point at 

different temperatures. 
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3. Explain how does temperature affect the solubility of a solid? 

For most solids solubility increases with temperature for solids. The increase in kinetic energy that 

comes with higher temperatures allows the solvent molecules to more effectively break apart the solute 

molecules that are held together by intermolecular attractions. As water vaporizes above 100 0C the 

maximum temperature in s solubility curve will be 100 0C. 

 

 

4. Explain how does temperature affect the solubility of a gas? 

 
 

6. With the help of the above solubility graph of oxygen explain why aquatic life die in warm water. 

In summer dissolved oxygen gas in water decrease this is why fish live in deep water during summer as 

more oxygen will be present in deep water due to solubility of oxygen gas increase with decrease 

temperature. 

 

 

7. How can you increase the solubility of a solution? 

This can be done by changing the temperature.  

For liquid and solid solutes increasing temperature will increase the solubility also increase the rate at 

which the solute dissolves. For gases an increase in temperature decreases both solubility and rate of 

solubility. 

 

 

 

 

 

Unlike solids, the solubility of 

a gas decreases as the temperature 

increases. Gases are more soluble in cold 

water than in hot water. 

The graph shows the solubility curve for 

oxygen gas.  
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9.  Answer the questions which follow: 

 

a) What mass of NH4Cl will dissolve at 70 0C in 200g of water? 

b) What is the least soluble salt at 50 0C, NaCl or KCl?  

c) Will 100g of KNO3 at 70 0C produce saturated, unsaturated or supersaturated solution?  

d) At what temperature both NaCl & KCl have the same solubility in water? 

e) At 50 0C, 50g of NH4Cl saturated, how many grams of NH4Cl will precipitate if the solution is cooled to 

30 0C? 

 

f) How many grams of NaCl is required to saturate 500g of water at 1000C? 

 

g) At 450C, how many grams of water will be required to saturate 300g of KNO3? 

 

i) If 25g of NH4Cl dissolved at 50 0C, how many additional grams would be needed to make the solution 

saturated at 80 0C? 
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1. 

i. Explain what is meant by pure substances 
 

A pure substance consists of one substance only. It has no contaminating impurities. 

ii. Explain how pure substances can be used to test purity of a sample. 
 

A pure substance melts & boils at definite temperatures. Therefore, their values for melting & boiling 

points are precise & predictable. Therefore, we can use them to test purity of a sample & also identify 

an unknown substance based on their melting/ boiling points.  

 

iii. State how the presence of an impurity in a substance effects the melting & boiling point 

 Presence of impurities lowers the melting point of a substance 

 And raises the boiling point of the substance. 
In addition, the impurity also reduces the sharpness of melting or boiling point. An impure substance 

melts/boils over a range of temperatures. 

 

iv. Suggest a simple experiment to show sea water is impure. 
 

Put some sea water in to an evaporating dish & boil away the water. A solid residue of salt will be left 

behind in the dish. Also sea water freezes at a temperature well below the freezing point of pure water 

(00C) & boils at a temperature above the boiling point of pure water. (100 0C) 

 

2. Describe & draw a detailed diagram of the apparatus which s used to measure the melting 
point of a solid. 

 

The melting point of a solid can be measured using  

the apparatus shown. 

 

 

 

 

 

 

 

 

1.B  Elements, Compounds and Mixtures 

A powdered solid is put in the narrow capillary tube so that 

it can be heated easily. An oil bath can be used to measure 

melting points above 1000C & a water bath can be used to 

measure melting points below 1000C. Observe the 

temperature at which the solid begins to melt which is the 

melting point of that substance. 
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SEPERATIONAL TECHNIQUES  

A Chemical compound is formed when two or more elements combine together via a chemical bond. 

Whereas mixture contains two or more substances which are not chemically bonded together. Eg: 

solution of NaCl contains NaCl & H2O  

 

 Filtration: 

This technique is used to separate a mixture of soluble & insoluble solids, by dissolving the soluble solid 

in a suitable solvent & passing the mixture through a filter. Also to separate a solid from a gas filtration 

is used.The principle on which this technique is based on is solubility. The left on the filter paper is called 

the residue. The liquid that passes through the filter is called the filtrate.   

Eg: separation of salt from sand. 

 

 

 

 

 

 

 Simple Distillation: 

 

 

 

 

 

 

 

 

 

 

 

 

Simple distillation is designed to evaporate a volatile 

liquid from a mixture based on its boiling point. Lower 

boiling point substance will distill first followed by the 

higher ones.  

Water is sent against gravity to ensure proper cooling.  

If a flammable substance is heated then it should be 

done by a water bath/ oil bath / electrical heater. 

 

Simple distillation is done for miscible mixtures with 

large difference in boiling points . Separation of 

Mixtures with close boiling points is done by Fractional 

distillation. 
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 Fractional distillation: 

 

 

 

 

 

 

 

 

 

 

 

 

 Crystallisation: 

 

This technique is used to separate a solid from a solution. The solution is heated over a water bath until 

the point of crystallization. The point of crystallization is the temperature in which the crystals begin to 

appear in the mixture upon cooling. In order to determine this point a glass rod is dipped from time to 

time and checked for crystals upon cooling.  

Once the solution reaches this point it is taken off the water bath & left to cool at room temperature. 

Crystals begin to appear gradually upon cooling. At this point filter off the crystals & dry it in an oven or 

a desiccator.  

 

 

 

 

 

 

 

 

This process is similar to the distillation except that a fractionating 

column is fitted between the distilling flask & the condenser which 

helps to make sure that the second liquid does not get into the 

condenser until the entire first one has. 

The temperature of the thermometer stays constant until the 

relevant solution distills off. The as the second solution starts to 

enter the temperature of the thermometer rises. By observing the 

temperature difference various fractions can be separated. 
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 Paper Chromatography: 

Chromatography is used to separate mixtures of soluble substances based on difference of solubilities in 

a solvent.  

A drop of concentrated solution is usually placed on the pencil line drawn at the bottom edge of a strip 

of filter paper.  The end of the strip is then dipped in the solvent. (Water or Organic solvent) The line on 

the filter paper should be drawn with a pencil as ink may interfere in the experiment. Also the pencil line 

should be above the solvent level as shown below. 

 

 

 

  

 

 

 

 

As the solvent moves up the paper the mixture moves with it & begin to separate. The most soluble 

substance will move fast up the paper. An insoluble substance will remain at the origin. Different 

substances in the mixture move different distance. The run is stopped just before the solvent reaches 

the top of the paper. (The solvent front) Invisible spots can be visualized by adding locating agents. 

 

What are Rf values ? 

The distance moved by a particular spot is measured and related to the position of the solvent front. The 

ratio of these distances is called the Rf value. (Ratio of front) This value is used to identify the substance. 

Each pure substance will have its unique Rf value therefore can be identified. 

 

 Rf  =    Distance moved by the substance 

         Distance moved by the solvent front 

 

. 
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The atom is mostly empty space. It has a solid core known as nucleus in the center, which consists of 

protons and neutrons. (sub atomic particles) The electrons circulate around the nucleus in specific 

orbitals or shells. 

 

 

 

 

 

 

Protons – Has a unit positive charge and a mass of 1 RAM, found in the nucleus. 

Neutrons –  Has a mass of 1 RAM and no charge found in the nucleus. 

Electrons –  Negligible mass (1/1840 RAM) negatively charged, rotates around the nucleus. 

 

Mass number (nucleon number) : The total of protons & neutrons of an atom 

Atomic number (proton number) : Number of protons of an atom 

 

Isotopes are different atomic forms of the same element which has the same atomic number but 

different mass number. 

(Definition in terms of sub atomic particles) Isotopes are different atomic forms of the same element 

which has the same number of protons but different number of neutrons. 

Eg: 

 

 

 

 

The isotopes exhibit similar chemical properties as they possess same number of electrons. 

 

 

1.C Atomic Structure 
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Calculate the electrons, neutrons and protons are present in the following nuclides? 

  

 24 Mg2+  27Al3+  14 N3-  81 Br-  28  Si4+   

 12  13  7  35  14 

e : 

p : 

n :  

 

Electronic configuration  

Defines how electrons are occupied in various energy levels.  The maximum number of electrons which 

each energy level can occupy vary 2, 8,8,18 

Atomic 

Number 
Element Electronic configuration Group number 

11 Na   

12 Mg   

13 Al   

14 Si   

15 P   

16 S   

17 Cl   

18 Ar   

 

 

The number of electrons in the outermost energy level corresponds to group number where as the 

number of occupied shells refers to the period number. 

Cations are positive ions formed by the loss of electrons whereas anions are negative ions formed by the 

gaining of electrons. Electronic configuration of ions depends on the number of electrons in the ion. 
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Atomic 

number 
Ion Electronic Configuration 

11 Na+  

12 Mg+  

13 Al2+  

16 S2-  

17 Cl-  

19 K+  

20 Ca2+  

 

Draw the structure of the atoms indicating the nucleus, shells (energy levels), number of electrons, 

protons & neutrons. 

Oxygen Alumimium Phosphorous 

Sulfur Calcium chlorine 
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Relative atomic mass is the average mass of an atom of an element when compared with 1/12 the mass 

of an atom of 12
6C, has NO units. 

 

R.A.M =  the average mass of an atom of an element 

  1/12th the mass of an atom of 12
6C isotope 

 

The sum of the relative atomic masses of a molecule is the relative molecular mass. No units.  

Calculate the Relative molecular mass of these molecules: 

(NH4)2SO4 

Ca(HCO3)2   

Na2SO3.5H2O  

Cu(NH3)4SO4.2H2O 

 

Molar mass is the mass of one mole (6.023X1023 particles) of the of a substance Units : g mol-1 

 

 Relative isotopic mass: 

 

R.I.M =  the mass of an atom of an isotope 

1/12th the mass of an atom of 12
6C isotope 

 

The reason why the relative atomic masses of many elements is not a whole number (i.e 35.5 Cl) is 

because they exists as isotopes with different percentage abundances. 

  

 Two isotopes of “X” exists in nature as 16X & 18X, the relative abundance of 16X is 70%, find the 

relative atomic mass of “X”? 
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The elements in the periodic table are arranged in the increasing order of their atomic numbers. They 
are also categorized in groups (vertical columns) and periods (horizontal rows) 
 
The elements with the same number of electrons in the outermost energy level (valency shell) belongs 
to the same group. The elements with the same number of shells with electrons will be in the same 
period. Thus group number corresponds to the number of electrons in the outermost shell whereas the 
period number corresponds to the number of shells with electrons. 

 

Classification of metals, nonmetals & semi metals (metaloids) 

The Zig-zag line drawn between ‘Al’ to ‘Po’ separates the metals from non metals. Metals are found to 
the left of the line & Non metals are to the right. Elements close to the Zig-zag line represents the 
Metalloids. 

 

 

Metaloids are semi metals which show both metallic and non metallic properties. And their oxides are 
amphoteric, meaning they exhibit both acidic and basic properties hence reacts with both acids and 
alkalis. 

The oxides of metals are basic therefore reacts only with acids. 

Eg: Na2O, MgO (Some dissolves in water to form alkalis –Metal  hydroxides) 
 

The oxides of non metals are acidic hence reacts only with bases. 

Eg: P4O6, SO2,Cl2O (dissolves in water to form acids) 

If an element is electrically conductive and its oxide is basic, then it's a metal.  
If an element is not electrically conductive and its oxide is acidic, then it's a non-metal. 

1.D Periodic Table 
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Relative Reactivity 

The atomic radius is defined as the distance between the nucleus and the outermost electron (not the 

outermost shell). The atomic radius increase down any group due to the increase in the number of shells 

whereas the atomic radius decrease across the period from left to right due to increase nuclear charge. 

The atomic radius of metals are larger compared to non metals as metals are found to the left side of 

the periodic table. This is the reason why metals tend to lose electrons thus undergo oxidation forming 

cations. Whereas non metals gain electrons due to their smaller atomic radii hence undergo reduction 

forming anions. 

The reactivity of metals depends on how easy the electrons are removed. Hence the reactivity of metals 

increase down the group due to decrease nuclear attraction as the number of shells increase. 

The reactivity of non metals decrease down the group as the nuclear attraction decrease thus the ability 

to attract electrons decreases. 

Elements of group 8 (group 0 / inert gases / noble gases) are chemically unreactive as they possess 

completely filled outermost shell of electrons, as a result they do not lose or gain electrons thus 

chemically unreactive forming no compounds. 

 

Comment on the reactivity of the following elements: 

Rb & Cs  

Cl & Br   

Ne & Xe  

Ca & K   

 

 The electronic configuration of an elements helps to locate the position of the element in the 

periodic table. The number of shells corresponds to the period number whereas the number of 

electrons in the outermost energy level corresponds to the group number. 
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A chemical bond is an attractive force, which holds atoms or ions together. Atoms form bonds inorder to 

acquire a stable electronic configuration by losing, gaining or by sharing electrons. 

 Ionic Bonding 

An ionic bond is an electrostatic attraction between positively charged and negatively charged ions and 

is formed by the complete transfer of electrons from one atom to another resulting the formation of 

charged particles (cations & anions) 

Metals of group 1,2 & 3 reacting with non-metals of group 5,6 & 7 & will form ionic compounds. 

Exceptional: (BeF2, BeCl2 – covalent) 

Hydrogen always form covalent bonds and not ionic.   

All salts are ionic, metal oxides and hydroxides are ionic. 

 

Draw dot & cross diagrams for the ionic compounds below. 

   

CaCl2     MgO    Na2O    

 

 

 

  

 

 

Ionic compounds exists as a crystal lattice structure.  In a crystal lattice, each cation surrounds many 

anions around it. Likewise each anion will be surrounded by many cations in order to preserve the 

electrical neutrality. As there are many strong forces around each ion ionic compounds generally have 

high boiling and melting points  as a lot of energy is required to separate the ions. 

Lattice structure of NaCl 

 

 

 

 

 

 

1.F.G.H Chemical Bonding 
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Physical properties of ionic compounds  

 High melting and boiling points 

 Most Ionic compounds are Soluble in water 

 They conduct electricity in aqueous or in molten state due to the presence of mobile ions. 

 

The ions in an ionic compound in solid state are in fixed positions held together by strong electrostatic 

forces of attractions therefore unable to move thus does not conduct electricity. Whereas ions in 

aqueous or molten state are mobile and able to conduct. 

The melting points of ionic compounds based on the strength of the ionic bond which depends on the 

ionic charges on each ion.   

Eg : NaCl contains attraction between Na+ & Cl- ions, whereas in MgO the attraction is between Mg+2 and 

O-2 ions, the attraction between ions in MgO is greater than NaCl. Therefore MgO will exhibit a higher 

melting temperature. 

 

 

Covalent Molecules. 

A covalent bond is a shared pair of electrons in which the shared electron pair is attracted by the nuclei 

of the atoms involved in the bonding. 

Draw the structure of the covalent compounds below, showing all outermost electrons in dots and 

crosses. 

    

 O2    H2O    CO2 

 

 

 

 

 

 

Physical properties of covalent compounds. 

 Low melting and boiling points due to weak intermolecular attraction between the molecules. 

 They are insoluble in water but soluble in organic solvents (e.g.: ethanol, CCl4) 

 They usually do not conduct electricity in aqueous or molten state due to absence of free mobile 

ions. 
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Comparison of  the strength of intermolecular attractions between solids liquids & gases 

Gases possess weakest intermolecular attraction compared to liquids and solids, hence possess lowest 

boiling point. Intermolecular attraction of solids are greater than both liquids and gases hence possess 

highest melting / boiling point. The liquids are in-between. 

As the relative molecular mass increase the strength of the intermolecular forces increases. This is due 

to increase surface area of the molecule. As the intermolecular force strength increase the boiling and 

melting points increase.  

 

GIANT COVALENT STRUCTURES. 

Allotropes are different structural forms of the same element existing in the same physical state. 

Allotropes of Carbon are Diamond, graphite & fullerenes (Synthetic) 

Diamond         Graphite                           Fullerene  

 

 

 

 

 

 

Physical properties of Diamond 

 High melting and boiling points. When heated does not melt but sublimes at very high 

temperature. 

 Does not conduct electricity, as there are no ions or free electrons to carry charge. All valency 

electrons of carbon are covalently bonded. 

 Extremely strong and rigid. Therefore diamond is used as a cutting tool. 

 

Allotropes of Carbon are solids with high sublimation points as atoms in diamond, graphite & fullerene 

are held tighter by strong co-valent bonds in a giant covalent structure. Therefore lot of energy is 

required to separate them hence exist as solids with high sublimation points. 

 

Physical properties of Graphite 

 Good conductor of electricity due to the presence of delocalized electrons between the layers. 

 The layers in graphite can slide over each other. Therefore graphite is slippery and soft. 

 They possess high melting and boiling points. 
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Fullerene (C60) 

In 1985, a new form of carbon was discovered. A species with a molecular formula C60 was made as a 

result of the action of Laser beams on a sample of graphite. It is made up of 20 hexagons & 12 

pentagons which are arranged like the panels on a football. 

The perfect sphere is called “buckminsterfullerene”. It is named after the American architect 

Buckminster Fuller, because of its similarity to the domes designed by him. The C60 molecule is often 

referred to as a “Buckyball” 

Fullerene is softer than diamond, but harder than graphite because the molecules can move over each 

other.  Fullerene conducts electricity less than graphite due to less delocalized electrons compared to 

graphite. 

Unlike diamond and graphite, fullerene is a simple molecular structure with weak intermolecular 

attractions between the C60 molecules. Weak intermolecular attractions accounts for the low boiling and 

melting points of fullerene. When heated only weak intermolecular attractions are brocken which 

requires much less energy compared to diamond & graphite where the strong covalent bond is brocken. 

Thus fullerene is not as hard as diamond. 

C60 molecule does not conduct electricity. Although each carbon has a free un bonded electron, there 

are trapped inside the molecule thus cannot jump from molecule to molecule. 

Metallic Bonds. 

A metal is a giant structure where electrons are free to move throughout the whole structure. A metallic 

bond is the attraction between the metal cations and the delocalized sea of electrons. 

The metal atoms lose their valence electrons and form cations. The electrons which have been lost, will 

act as the sea of delocalized electrons between the cations. 

   

The strength of a metallic bond depend on the number of delocalized 

electrons greater the number, stronger the bond and the size of the 

cation, smaller the size greater the strength 

 

 

Properties of metals. 

Metals are good conductor of electricity and heat due to the presence of mobile free sea of delocalized 

electrons. Electrons move in the presence of an applied voltage difference. 

The mobile sea of electrons takes in heat and they convert it into kinetic energy. As a result, the 

electrons vibrate and move faster and transfer the heat energy. 

When force is applied the metal cations slide over one another without breaking the metallic bond as a 

result metals are malleable and ductile. Metals also possess shiny reflecting surface & high boiling & 

melting points 
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Electrolysis is the breaking down of a substance using an electric (DC) current. (Electro – electricity, lysis 

– breaking down) The substance which dissociates into ions in aqueous or in molten (liquid) state hence 

conducts electricity is referred to as electrolytes.  

Inorder to carry an electric current the substance should be in aqueous / molten state as the ions 

(cations & anions) are not mobile in solid state due to them being held by strong attractive forces. 

Electrodes are conducting materials dipped in an electrolyte inorder to carry out electrolysis.  The 

apparatus set up to carryout electrolysis is called the electrolytic cell. 

Eg for electrolytes: Ionic salts, acids, alkalis  

 

During electrolysis the cations from the electrolyte move towards the negative electrode (CATHODE) 

whereas the anions move towards the positive electrode (ANODE). The metal ions get discharged as 

solid and the non-metal ions get discharged as gas.  

 

Show what happens during electrolysis of molten NaCl using a detail labelled figure. 

 

 

 

 

 

 

 

 

 

   

 Cathode reaction : 

 Anode reaction  : 

 Overall reaction : 

  

Observations  : 

 

1.I Electrolysis 
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Write the ionic equations representing the reactions at each electrode for the electrolysis of molten lead 

(II) bromide. 

 Cathode reaction : 

Anode reaction  : 

Overall reaction : 

Observations  : 

Apart from the anion & cation from the electrolyte, aqueous solutions contain H+ and OH- ions from 

H2O. During Electrolysis both cations and anions get attracted to their respected electrodes and only one 

ion will be selected to be discharged as a solid or as a gas.  This is called the selective discharge of the 

ions which depends on; 

1. Reactivity of the ion (position of the ion in the electrochemical series) 

2. Concentration of the ion 

3. Nature of the electrode 

 

 

Reactivity of the ion (position of the ion in the electrochemical series) 

The ions which are less reactive (placed at the lower position in the electrochemical series) will be 

selected to be discharged in preference to the more reactive ion. 

Below shown is the table of electrochemical series of cations & anions in order of their ease of 

discharge.  

 

 

 

 

 

 

 

 

 

 

 

 

Positive ions 

Potassium (K+) 

Calcium (Ca2+) 

Sodium (Na+) 

Magnesium(Mg2+) 

Aluminium (Al3+) 

Zinc (Zn2+) 

Iron (II)(Fe2+) 

Lead (II) (Pb2+) 

Hydrogen (H+) 

Copper (II) (Cu2+) 

Silver (Ag+) 

Negative ions 

Sulphate (SO4
2-) 

Fluoride (F-) 

Nitrate (NO3
-) 

Hydroxide (OH-) 

Chloride (Cl-) 

Bromide (Br-) 

Iodide (I-) 

Ease of discharge of ions 

increases downwards 

Remember only the ions below 

H+ and OH- The rest of it not 

necessary to know as they are 

more reactive thus not selected 

when compared with H+ & OH- 
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Concentration of the ion: 

Increase concentration of the ions will promote its discharge. When it is said as highly concentrated 

solution H+ & OH- from water should be ignored. But when it is a concentrated aqueous solution H+ & 

OH- from water should NOT be ignored, thus considered as an aqueous solution. 

 

Write the half equations, overall equations & Observations in below Electrolysis; 

 

 Electrolysis of aqueous NaCl with carbon electrodes: 

 

 Cathode Reaction : 

 Anode Reaction : 

 Overall Reaction : 

 

 What is formed in the Solution : 

 What you can SEE (observations) : 

 What is the problem with collecting chlorine gas over water? 

 

 Electrolysis of aqueous CuSO4 with Carbon or Platinum electrodes: 

 

 Cathode Reaction : 

 Anode Reaction : 

 Overall Reaction : 

 

 What is formed in the Solution : 

 What you can SEE : 

 

 Electrolysis of aqueous AgNO3 with carbon electrodes: 

 

 Cathode Reaction : 

 Anode Reaction : 

 Overall Reaction : 

 

 What is formed in the Solution : 

 What you can SEE :  
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