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Why Chemistry is so important? 

 It is quantitative science 

 Deals with study of matter which is the basis of all 

living and non-living things 

 In our daily lives 

New Materials 

 New Pharmaceuticals 

 New Energy Sources 

 Food Supplies 

 Etc 
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Chemistry Disciplines  

 Analytical Chemistry- concerned with the 
composition of substances. 

 Inorganic Chemistry- primarily deals with 
substances without carbon 

 Physical Chemistry- describes the behavior of 
chemicals 

 Organic Chemistry- essentially all substances 
containing carbon 

 Biochemistry- Chemistry of living things 
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Two major groups 

 Pure chemistry- gathers knowledge for the sake of 

knowledge 

 Applied Chemistry- is using chemistry to attain 

certain goals, in fields like medicine, agriculture, 

and manufacturing: e.g. synthesis/production of ; 

Nylon 

Aspirin (C9H8O4)  

Use of technology 
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Definitions of terms 
5 

 Chemistry Experiment: These are scientific tests or 

investigations that deals with how chemicals or 

mater interacts to produce a new substance or 

changing its form. 

 Experiment materials 

 Equipment  

 Apparatus 



Definitions of terms… 

 Equipment: Is the machinery item which perform a 

given task. 

 relates to a number of accessories  

 An instrument is a specific device which performs a 

specified single task ( to measure or observe) 

 example 

 thermocouple for measuring temperature 

 microscope  
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Definitions of terms… 

 Materials are anything consumed in the experiment  

 e.g. water or salt for example.  

 Apparatus are such items that are not consumed 

during the experiment. 

 E.g. beakers, thermometers, e.t.c 
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Chemistry Experiments 
8 

Scientific Method/Approach 

 



Chemistry Experiments… 

 Specific chemical substance, materials and 

equipment/ apparati are used for specific 

chemistry experiment. 

 Definite amount of chemical substances are used for 

specific chemistry experiment to produce desired 

results. 
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Chemistry Experiments…  

 Different experiments have different apparatus set 

up. 

 Chemistry experiments should have pre-defined; 

  Theory/Background/description 

Materials and chemicals 

 Equipment and apparatus 

Method 

 Conditions and precautions. 

 Reaction equations 
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Example: Separation of Mixtures 
11 

 Type of 

experiment? 

 Theory/Background

/description ? 

 Materials and 

chemicals? 

 Equipment and 

apparatus? 

 Method? 

 Conditions and 

precautions? 

 Reaction equations? 

 



Example: Preparation of Solution 
12 

 
 Type of 

experiment? 

 Theory/Background

/description ? 

 Materials and 

chemicals? 

 Equipment and 

apparatus? 

 Method? 

 Conditions and 

precautions? 

 Reaction equations? 
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 Type of experiment? 

 Theory/Background/description ? 

 Materials and chemicals? 

 Equipment and apparatus? 

 Method? 

 Conditions and precautions? 

 Reaction equations? 

 



Chemical reactions 
14 

 Chemical reactions are interactions between pure 
substances (atoms or molecules) which result in the 
rearranging of atoms and molecules. 

  AB  + CD -> AD + CB 

 The word rearranging is used because atoms never 
lost in chemical reaction. 

 Example Iron rust (=iron (III) oxide) is a consequence 
of chemical reaction between iron and oxygen in 
air. 

 4Fe(s)  + 3O2(g) ----   2Fe2O3(s)    (Iron rust) 



Representation of  Chemical reactions  
15 

 Elemental formula: how atoms are bounded 

together in an element e.g Li, O2 , N2 , S8 

 Chemical formula: representation of a compound, 

when atoms of different elements bond to each 

other NaCl, NH3 , CO2 

   Chemical equations 

 e.g (1)   C + O2      CO2 

 

  (2)  4 Al (s)  +  3 O2 (g)    2 Al2O3 (s) 

 



Representation of chemical formula in 

chemical equation 
16 

  

 

 

 

 

 

4 Al (s)  +  3 O2 (g)     2 Al2O3 (s)  

 

 

 

 

 

3O2 

Coefficient:  
represents how many of a 

particular element or molecule 

 

i.e there are three molecules of 

oxygen gas 

 

Subscript:  
represents how many of a 

particular atom 

i.e  two oxygen atoms combined 

to form a stable compound 

oxygen molecule 

 



Chemical reaction … 
17 

 Indication that chemical reaction has occurred or is 

taking place:- 

 Colour change  

 Fumes evolution  

 Bubbles  ( evolution of gas) 

 Heat absorbed or produced 

 



Types of Chemistry Experiments 
18 

 The term “Types of chemistry experiments” and 

“types of chemical reactions” are interchangeably 

used, however,  “experiments” are defined by the 

methods used: 

 Example 

•Titration (volumetric) 

•Qualitative analysis 

•Gravimetric 

•Separation  

•Electrolysis 

•Potentiometery  

•Chromatography 

•Spectroscopy  



Laboratory Apparatus 
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http://www.smc.edu/AcademicPrograms/PhysicalSciences/Pages/Equipment.aspx 



Laboratory Apparatus … 
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Laboratory Apparatus … 
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Laboratory Apparatus … 
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Laboratory Apparatus … 
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Laboratory Apparatus … 
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Laboratory Apparatus … 
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Laboratory Apparatus … 
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Types of Chemistry Experiments 
36 

 The term “Types of chemistry experiments” and 

“types of chemical reactions” are interchangeably 

used, however,  “experiments” are defined by the 

methods used: 

 Example 

•Titration (volumetric) 

•Qualitative analysis 

•Gravimetric 

•Separation  

•Electrolysis 

•Potentiometery  

•Chromatography 

•Spectroscopy  



Titration (volumetric or titrimetry) 

Experiments  = >titrant vs titrand 

 Is a common laboratory 

method of quantitative 

chemical analysis. 

 Is the process of determining 

the quantity of a sample by 

adding measured volumes of 

a titrant (normally via a 

burette) until the end-point is 

reached. 

 i.e. all of the sample has 

reacted. 

37 



Titration Experiments… 

 Is used to determine the 

 unknown concentration of an 

 identified analyte.  

 A titrant or titrator is reagent prepared as a 

standard solution.  

 A known concentration and volume of titrant reacts 

with a solution of analyte or titrand to determine 

concentration.  

 The volume of titrant reacted is called titration 

volume. See Video <Clip1><Clip2> for automated 

titration. 
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Automatic Titrator.mp4
Titrette® - Titration with the digital bottle-top burette.mp4
Titrette® - Titration with the digital bottle-top burette.mp4


Gravimetric Experiments 

 Gravimetric analysis is a technique through which 

the amount of an analyte (the ion being analyzed) 

can be determined through the measurement of 

mass. 

  Gravimetric analyses depend on comparing the 

masses of two compounds containing the analyte. 
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Determination of Amount of lead 

present in a water sample  
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Determination of %Cl in the 

unknown 
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Separation Technique/Experiments 
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Column Chromatography 

 If the test sample is a complex 

mixture then a sequential elution 

(separation by mobile solvent) 

should be carried out. 

  In sequential elution separation 

process starts from a less polar 

solvent and then the polarity of the 

solvent is gradually increased.  

 So that elution of the molecules will 

take place in a polarity range 

which means least polar will come 

very first and most polar will be the 

last. 
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Spectrophotomentry 

 Spectrophotometry is a method to measure how 

much a chemical substance absorbs light by 

measuring the intensity of light as a beam of light 

passes through sample solution.  

 The basic principle is that each compound absorbs 

or transmits light over a certain range of 

wavelength.  

 This measurement can also be used to measure the 

amount of a known chemical substance.  
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Spectrophotometry.. 

 UV-visible spectrophotometer: uses light over the 

ultraviolet range (185 - 400 nm) and visible range 

(400 - 700 nm) of electromagnetic radiation 

spectrum. 

 IR spectrophotometer: uses light over the infrared 

range (700 - 15000 nm) of electromagnetic 

radiation spectrum. 

46 



Electrolysis 

 Electrolysis is a commonly 

used process that separates 

bonded compounds by 

breaking the substances into 

ions.  

 This process is often used in 

the chemical industry, as well 

as in other applications such 

as mining and manufacturing. 

 e.g. NaCl (common table salt) 

into two ions, Na+ and Cl- 
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Potentiometry Experiments 

 Potentiometry An electroanalytical technique 

based on the measurement of the 

electromotive force of an electrochemical 

cell comprised of a measuring and a 

reference electrode.  

 Indicator electrode: The simplest example of 

a measuring electrode is a metal electrode 

whose potential depends on the 

concentration of the cation of the electrode 

metal.  

 Electrochemical measuring system: When a 

metal M is immersed in a solution containing 

its own ions Mn+, then an electrode potential 

is established, the value of which is given by 

the Nernst equation: 
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Nernst equation 
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Potentiometry Experiments 
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Qualitative analysis 

 Qualitative analysis is a method 

used for identification of ions or 

compounds in a sample. 

  In many cases, qualitative analysis 

will also involve the separation of 

ions or compounds in a mixture 

 Examples of qualitative tests 

would include ion precipitation 

reactions (solubility tests) or 

chemical reactivity tests 
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•The separation of ions is easily achieved by taking 

advantage of their solubility properties 
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Types of Chemical Reactions 

 Decomposition Reactions 

 Single Displacement Reactions 

 Double Displacement Reactions 

 Precipitation 

 Acid-Base Neutralization 

 Combustion 

 Organic Reactions 

 Synthesis Reactions 

 Redox 
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Single displacement reaction 

 Is the type of reaction whereby one metal displaces 

another metal or hydrogen from a compound or 

aqueous solution 

 The element that is displaced is less reactive 

 A + BC -- AC + B 

 Example  

 Mg(s) + 2H2O(l) --- Mg(OH)2(aq) + H2(g)                
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Double displacement reaction 

 This is type of reaction where two compounds 

exchange anions to form different compound 

 AB + CD ---- AD + CB 

 Example 

 Pb(NO3)2(aq)  + 2KI(aq) ---- PbI2(s) +  2KNO3 
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Synthesis reaction  (combination reaction) 

 This reaction involves two or more substances being 

combine into a single compound 

 A   + B -- AB 

 The reaction may involve;  

metal and oxygen 

 nonmetal and oxygen 

 metal and nonmetal 

 

57 



Synthesis reaction… 

 Example 

• S(s) + O2(g) ---- SO2     (nonmetal and oxygen) 

 

• 2Mg(s) + O2(g) --- 2MgO(s)  (metal and oxygen) 

 

• 2Na(s)  + Cl2(g) --- 2NaCl(s)    (metal and nonmetal) 
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Decomposition reaction 

 Is the type of reaction which single compound is 

broken down to two or more substances. 

 This is the opposite of synthesis reaction 

   AB ---- A  + B 

 Types of Decomposition Reactions 

 Thermal decomposition reaction 

 Electrolytic decomposition reaction 

 Photo decomposition reaction 
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Example: Electrolysis of water  

 

 

 :  2H2 O ---- 2H2 + O2 
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Task 

 Illustrate decomposition of  

 calcium carbonate 

 potassium chlorate 

 ferric hydroxide 

 hydrated oxalic acid 
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Example: 

Metal hydrogen carbonate 

 

 2NaHCO3(s)  Na2 CO3(s) + H2 O(g) + CO2(g) 

 

Metal carbonates: CaCO3(s)  CaO(s) + CO2(g) 

 

Miscellaneous oxygen-containing compounds 

    2HgO(s)   2 Hg(l)  + O2(g)   
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Example : Thermal decomposition 

reaction 
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Photolysis 
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Neutralization reaction  

(Acid-Base reaction) 

 
 It is a special double displacement reaction that 

involve acid and base 

 It switches anion partners  

 HA + BOH -- BA  + H2O 
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Hazard labels 

 Hazard labels on the chemical containers tells what 

hazardous information is attached to a particular 

chemical. 

 Two Systems will be explained 

NFPA? the National Fire Prevention Association  

GHS? Global Harmonized System 

 Any other? 
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NFPA Hazard labels 

 The diamond symbol is designed to show the 

hazards of chemicals under emergency conditions 

such as spills and fires. 

  It can also be used as a guide to provide 

information about non-emergency hazards 

associated with chemicals.  

 Information on the presence of 

  acute health  ( coloured blue) 

  flammability (coloured red) 

  reactivity (stability) hazards ( coloured yellow) 
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NFPA Hazard labels … 

 The relative severity of the hazards are shown on 

the symbol by numerical designations from 0 to 4. 

 The numbers represent the following hazards: 

 0- no significant hazard 

 1- slight 

 2- moderate 

 3- serious  

 4- severe  
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GHS Hazard pictograms 

 The Globally Harmonized System of Classification 

and Labelling of Chemicals (GHS)  

 Two sets of pictograms are included within the 

GHS:  

 one for the labeling of containers and for workplace 

hazard warnings, and  

 a second for use during the transport of dangerous 

goods.  

 Either one or the other is chosen, depending on the 

target audience, but the two are not used together. 
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GHS Pictogram 

Oxidizers Explosives, Self 

Reactives, Organic 

Peroxides 

Flammables, Self Reactives, 

Pyrophorics, Self-Heating, 

Emits Flammable Gas, 

Organic Peroxides 

Acutely Toxic 

(severe) 

Burns Skin, Damages 

Eyes, Corrosive to Metals 
Gases Under Pressure 

Carcinogen, Respiratory 

Sensitizer, Reproductive 

Toxicity, Target Organ 

Toxicity, Mutagenicity 

Aspiration Toxicity 

Acutely toxic(harmful), 

Irritant to skin, eyes or 

respiratory tract, Skin 

sensitizer, Hazardous to 

the Ozone layer.  

Toxic to aquatic 

environment  

http://www.chemsafetypro.com/UN_GHS_Chemicals_GHS_for_Dummies.html
http://www.chemsafetypro.com/


 



 



Product label analysis 

 Of the following supplies  identify 

 Product identifier 

 Signal word 

 Pictograms 

 Hazard statement 

 Precautionary statements 

 Supplier information 

 Any specification ( expiry date, packing, e.t.c) 
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 1. Draw and 

label the 

apparatus. 

 2. What 

experiment 

can be 

conducted 

by using  

this set up? 



 Name the 
apparatus 

 You want to 
prepare dil. of 
sulfuric acid and 
you  have water 
and conc. Sulfuric 
acid which container 
do you this will 
contain acid? 

 Give reason 



 



 



 


