
Unit one Lesson one    ((chemical reaction)) 

Examples for some chemical reaction 

* In green plants, the reaction between carbon dioxide & water 

produced the food for the plant, a process called photosynthesis. *In 

the car engine, gasoline burns generate heat energy to makes car move 

* Fertilizer, medicines & artificial fibers industry depends on chemical 

reactions  

Types of chemical reactions:  

They are reactions involve breaking of compounds by heat into its 

simple compound or elements Examples:  

1 -Some metal oxide decompose by heating into metal & oxygen. 

Oxygen increases the flame of match.                

 2Hgo          ----------------→                                2 Hg + O2  

red mercuric Mercury (Oxide)                          (Silver colored 

2 - Some metal hydroxides decompose by heating into metal oxide & 

water.  

Cu (OH) 2 ------------------- CuO + H2O  

(blue)                                                          (black) 



3- Most metal carbonates decompose by heating into metal oxide & 

carbon dioxide. 

 Cu CO3                     ------------------ CuO + CO2  

Copper carbonate Copper oxide (green)                  (black) 

4- Most metal sulphates decompose by heating into metal oxide & 

sulphur trioxide.  

Cu SO4  --------------------CuO + SO3 

 Sulphur trioxide dissolve in water vapor forming sulphuric acid H2SO4) 

 5- All metal nitrates decompose by heating into metal nitrite & 

oxygen gas.  

2Na NO3  -----------------------2Na NO2 + O2  

 white                                                                  yellowish white 

B: Substitution reactions 

( Reactions which depend on activity of metals, where element which is 

more active substitutes (replaces) less active one in its compound 

. A + BC → AC + B  

* Chemical activity series: Arrangement of the metals in a descending 

order according to the degree of their chemical activity 

1- Simple substitution reactions: Reactions in which one of elements 

substitutes another element in a solution of one of its compounds 

Metal replace hydrogen in water 

Na + H2O → NaOH + H2 ↑ + heat. 



 

 

 

 

A strong metal replaces the weak metals in its salt solution. 

Mg + CuSO4 --------------- → MgSO4 + Cu  

Magnesium        Copper sulphate(blue) Mg sulphate 

Copper(reddish brown) Mg is more active than Cu as it comes 

before Cu in the series .  

So Mg replaces Cu 

 

A metal replaces hydrogen in the acid.  

2Zn + 2HCl → ZnCl2 + H2 ↑ Zn is above H2 in the activity 

series. 

Cu + HCl → No reaction. 

Activity 1: 

Purpose: To compare the strength of reaction of different 

metals ( Copper – Zinc – Aluminum ) & hydrochloric acid. 

Tools: 3 Beakers that contains equal amounts of dilute 

hydrochloric acid. Equal amounts of aluminum, copper 
turnings & zinc. 

Observation: 
Copper doesn’t react with the acid. Zinc and Aluminum 

replaces hydrogen Conclusion: 



 Zn + 2HCl → Zn Cl2 + H2↑ 

2AL + 6HCl → 2AL Cl3 + 3H2 

Cu + HCl → No rection 

 

Although Aluminum comes before Zinc in C.A.S, but it takes time more 

than Zinc to react with acid: Due to presence of a layer of aluminum 

oxide on aluminium sheet which takes time to be removed. * Copper 
doesn’t react with HCl * Copper doesn’t replace Zinc in its salt solution: 

As Copper comes after Hydrogen, Zinc in C.A.S, so it is less active than 

H or Zn.  

 

2-Double substitution reactions: 
Reactions in which exchange ions (radicals) of two compounds to give 

two other new compounds. AB + CD → AD + CB 

1- Reaction between acid & alkali (neutralization) 
Neutralization: Reaction between acid and alkali forming salt and 

water. 

Acid + alkali → salt + water HCl + NaOH → NaCl + H2O 
Hydrochloric acid sodium hydroxide sodium chloride + water 

2- Reaction between acid & salt 

 Na2CO3 + 2HCl → 2NaCl + H2O  

Sodium carbonate Hydrochloric acid Sodium chloride + Water + Carbon 

dioxide  

3- Two salt solutions. 
NaCl + AgNO3 → NaNO3 + Ag Cl ↓ 

 Sodium chloride + Silver nitrate Sodium nitrate + Silver chloride (white ppt 



3- Oxidation and reduction  
a-by losing and gaining oxygen or hydrogen 
OXIDATION 

A chemical process causes increases of oxygen or decreases of hydrogen 
percentage.  

* Reduction 

A chemical process causes increases of hydrogen or decreases of oxygen 
percentage. * 

 Oxidizing agent 

The substance which gives oxygen or takes hydrogen away during a 
chemical reaction. *  

Reducing agent 

The substance which takes oxygen away or gives hydrogen during a 

chemical reaction  

                                   CuO + H2 → H2O + Cu 

H2 is called reducing agent(oxidation) –        

CuO is called oxidizing agent(reduction) 

 

H2 is oxidized as it combines with O2 and is reducing agent as take O2 

CuO is reduced as it loses O2 and is oxidizing agent as it gives O2 

B- Oxidation and reduction by losing and gaining electrons 

2Na → 2Na+ + 2e- (loss of electrons is oxidation) 

This process called Oxidation – Na is oxidized by loss 

electron and is reducing agent as it loses electron 

Oxidation: chemical process where atom loses electron or more. 

Oxidizing agent: substance which gains an electron or more during a 

reaction  



Reduction: chemical process where the atom gains an electron or 

more.  

Reducing agent: substance which loses an electron or more during a 

reaction. 

Oxidation & reduction are concurrent processes. (i.e. they occur at the same 

time)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit one lesson 2 

Speed of chemical reactions 

 
Some reactions occur in a short time such as fireworks. 

The reaction between oil & caustic soda takes long time. 

Iron rusting also takes long time to occur. 

The reactions which form petroleum oil in the earth take  
millions of years. 

 

The following reaction: 

2N2O5(s) → 4NO2 (g) + O2 (g)  

Nitrogen pentoxide decomposes to give nitrogen dioxide & 
oxygen.  
Over time, the concentration of 
reactants decreases, concentration 
of the products increase. 
The speed of chemical reaction is 
the change in the concentration of 
reactants & products in a unit of 
time 
 
measyringthe speed of chemical reaction 



Na OH + CuSO4 → Na2SO4 + Cu (OH)2↓ 
The speed of chemical reaction is measured by the rate of 
disappearance of the reactants or the rate of appearance of 
the product. 

 

The speed of this reaction is measured by:  

The disappearance rate of blue color of copper sulphate 

(reactants) 

Or the appearance rate of blue p.p.t of copper hydroxide 

(products) 
                      Na OH + CuSO4 → Na2SO4 + Cu (OH)2 

 

Factors affect the speed of chemical reactions, such as: 

The nature of reactants (the kind of bonds in the molecules, 

surface area of reactants exposed to reaction). 1- The nature of 

reactants: 

A- The kind of bonding in reactants  

The reaction between ions is faster than reaction between 

molecules Covalent compounds react slowly because they 

don’t break into ions but molecules. Ionic compounds react 

fast because they break into ions. Example:  

NaCl + AgNO3 → AgCl + NaNO3  

B-The surface area of reactants  
To prove the effect of surface area on the speed of chemical 
reaction. Tools: 2 Test tubes contain equal amounts of 
hydrochloric acid. Iron filing & equal amount of iron. Step: 
Add the iron filing to one test tube & add the piece of iron to 

the other test tube. Observation: The reaction in the first test 



tube iron filings is faster than the reaction in the 2nd test 

tube (piece of iron)  

Conclusion: The area of iron exposed to reaction in case of 

iron filing is bigger & therefore the reaction faster 

Fe + 2HCl      ---------------→ Fe Cl2 + H2  

Iron  hydrochloric acid       Ferrous chloride + hydrogenSpeed of this reaction 
measured by amount of evolved H2 gas in unit time 

 

 

 

 

The effect of the concentration of reactants on 

the speed of reaction: 
Consider the burning of aluminum coil in the following 
cases. 
In A, aluminum burns with O2 found in the air.  
(O2 is 21% of air). 
In B, aluminum burns in a container which 
contains pure O2. 
Observation: 
Aluminum reacts faster in case B. 

Conclusion: 
As concentration of the reactant increases, 
more collision between molecules take place & 
therefore the rate (speed) of reaction increases 
Activity 2: 
Purpose: To prove the effect of the 
concentration of reactants on the speed of 
reaction. Tools: Test tube A contains conc 
hydrochloric acid –  



put diluted hydrochloric acid in tube B. 
Procedure: 
Put a piece of magnesium ribbon in each test tube. 

 

 

 

 

 

 

The effect of temperature on the speed of reaction. 
Increasing the temperature increases the rate of chemical 
reaction because the number of collisions between 
molecules increase. 
G.R Food goes rotten in summer  

Due to increase speed of chemical reactions by bacteria  

Food must be put in freezer  

To decrease speed of chemical reactions by bacteria 

 

 

 

 

Hot water + effervescent tablet               cold water + effervescent tablet  



The great number of bubbles in beaker A indicates that rate 

of reaction is higher in A. The speed of chemical reactions 

increases by increase temp. of reaction 

A catalyst is a substance which speeds up chemical reaction 

without change 

Types of catalysts 
 Positive catalyst It’s the catalyst which speeds up the chemical reaction.(most catalyst) 

                                                         

 Negative catalyst  It’s the catalyst which slows down the chemical reaction. 

 

The properties of catalysts: 
1- They change the speed of the reaction without changing the 
reactants & products.  
2- The mass of the catalyst isn’t changed by the reaction. 

3- The catalyst isn’t changed chemically.  
4- The catalyst combines with the reactants & 
separates from the products at the end of the reaction. 
5- The catalyst is used in small amount. 
6- The catalyst decreases the energy needed for the 

reaction 

Activity 4 to show the effect of the catalyst on the speed of 
reaction. 
* 2 H2O2 MnO2 2 H2O + O2  

Hydrogen peroxide water oxygen Amount of oxygen bubbles increases 

in the tube contains hydrogen peroxide and  

manganese dioxide (Positive catalyst) - Manganese dioxide is a 

catalyst which speeds up the reaction. 

Activity 5: To show the effect of enzymes on the rate 
of reaction. –  



Enzymes: they are chemical substances produced by the 
body acts as a catalyst that increase speed of biological 
reactions  
* Important of Enzymes: help in breathe, move, digest food and  

increases speed of reactions inside body 

 An example of an enzyme is the oxidize enzyme found in sweet 

potato. –Oxidase enzyme in the sweet potato speeds up the breaking 

of hydrogen peroxide. * Bubbles increases when we put sweet potato in tube 

contains H2O2 As sweet potato has Oxidase enzyme acts as a catalyst and 

increases the rate of decomposition of H2O2 

Inside the human body: 
Without enzyme the reactions that digest food & release energy will slow down & 

the body will not perform these vital processes. 


