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Glossary of Scientific Terms 

Prof. Dr. AYMAN A. Gouda 
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Absolute temperature: This is a temperature reading made 
relative to absolute zero. We use the unit of Kelvins for these 
readings. 
 Absolute zero: This is the lowest temperature possible. If you 
remember that temperature is a measurement of how much 
atoms move around in a solid, you can guess that they stop 
moving entirely at absolute zero. In reality, bonds still vibrate a 
little bit, but for the most part you don't see much happening. 
 Accuracy: When you measure something, the accuracy is how 
close your measured value is to the real value. For example, if 
you're actually six feet tall and your brother measures your 
height as six feet, one inch, he's pretty accurate. However, if 
your cousin measures your height as twelve feet, 13 inches, he's 
not accurate at all. 
Acid : A substance that dissociates in water to produce 
hydrogen ions (H+ ) as the only positive ions. Acids have a pH 
less than 7 and are good at dissolving metals. They turn litmus 
paper red and phenolphthalein colorless.  
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A 
Activation Energy: The minimum energy that reactant particles 
must possess during their collisions in order for a chemical reaction 
to occur  
Actual Yield: The amount of pure products that is actually produced 
in the experiment.  
Actual Yield is always less than the Theoretical Yield  
Addition Reaction: A reaction in which a molecule (element or 
compound) adds to an unsaturated compound to form a single 
saturated compound  
Addition Polymer: A polymer made by addition polymerisation  
Addition Polymerisation: A polymerisation reaction where 
monomer units join together without losing any molecules or atoms  
Air Pollution :The condition in which air contains a high 
concentration of certain chemicals that may harm living things or 
damage non-living things  
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Alcohol: An organic compound containing the hydroxyl group (-
OH)  
Alkali: A substance that dissociates in water to produce 
hydroxide ions (OH-) Bases that are soluble in water are known as 
Alkalis  
Alkali Metals: The elements in Group I of the Periodic Table  
Alkane: Hydrocarbons having the general formula CnH2n+2 

Alkene Hydrocarbons: that contains one or more carbon-
carbon double bonds  
Alkenes: with only one carbon-carbon double bond have the 
general formula CnH2n Other alkenes that have more than one 
carbon-carbon double bonds will have different general formula. 
Alkyne: An organic molecule containing at least one C-C triple 
bond. have the general formula CnH2n-2 
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Allotropes: Different forms of the same element Diamond and 
Graphite are allotropes of Carbon  
Alloy: A mixture of a metal with non-metals or other metals 
Amphoteric Oxides: An oxide that reacts with both acids and 
alkalis to form salts  
Anhydrous Salts: Anhydrous salts are salts without water of 
crystallisation  
 

Anion: A negatively charged ion which moves towards the anode 
during electrolysis  
 

Anode: A positively charged electrode in an electrolytic cell 
 

Aqueous Solution: Describe the solution of a substance in 
water, i.e. the aqueous solution In chemical equations, symbol 
(aq) are used to represent aqueous solutions 
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Atom: The smallest particles of an element that have the 
chemical properties of the element 
  
Atomic Number: Another term for proton number It 
shows the total number of protons in the atom 
 
Avogadro’s Constant / Number: The number of 
particles in one mole of a substance Has the value of 6 x 
1023 

 Avogadro’s Law: At constant temperature, the volume 
of a gas is directly proportional to the number of moles 
of the gas present 
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B 
Base: A substance that reacts with an acid to form a salt 
and water only Metal oxides and hydroxides are bases A 
soluble base is called an alkali 
Basicity: The number of hydrogen atoms in one molecule 
of acid that form hydrogen ions  
Biodegradable: Ability to be broken down into simpler 
substances by micro-organisms  
Biogas: A gas that is produced when organic matter 
(waste material from plants and animals) is allowed to 
decay in the absence of air  
Boiling Point: The temperature at which a liquid turns 
rapidly to it vapour and it occurs throughout the whole 
liquid  
Burning: Combustion in which a flame is produced 
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Base anhydride: An oxide that forms a base when water is added. 
CaO is an example, turning into calcium hydroxide in water.  
• Battery: This is when a bunch of voltaic cells are stuck together. • 
beta particle: A radioactive particle equivalent to an electron. 
Bidentate ligand: A ligand that can attach twice to a metal ion. • 
binary compound: A compound only having two elements  
• Binding energy: The amount of energy that holds the neutrons 
and protons together in the nucleus of an atom. It's a lot of energy, 
which is why you don't see nuclei falling apart all over the place. 
• Bond energy: The amount of energy it takes to break one mole 
of bonds.  
• Bond length: The average distance between the nuclei of two 
bonded atoms. 
Buffer: A liquid that resists change in pH by the addition of acid 
or base. It consists of a weak acid and it's conjugate base (acetic 
acid and sodium acetate, for example).  

10 
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C 
Carboxylic Acid: An organic acid containing the 
carboxyl group (-COOH)  
Catalyst A catalyst is a substance which increases the 
speed of a chemical reaction and remains chemically 
unchanged at the end of the reaction  
Cathode A negatively-charged electrode in an 
electrolytic cell  
Cation A positively charged ion which moves towards the 
cathode during electrolysis  
Chemical Bond A force that holds particles (atoms or 
ions) together in chemical reaction  
Chemical Change A change that results in the 
formation of a new substance  

12 



Chemical Property A property of a substance in which there is a 
chemical reaction, e.g. combustion  
Chromatography A method of separating two of more 
components that dissolve in the same solvent Also used to 
determine the purity of a sample since they only give one spot on 
a chromatogram  
Chromatogram The chromatography paper with the separated 
components  
Collision Theory A chemical reaction can only occur when the 
reacting particles collide with one another 
Combustion The chemical name for process of burning It occurs 
when a substance reacts rapidly with oxygen  
Compound A pure substance formed in a chemical change when 
two or more elements are joined together  
Concentration The amount of a solute that is dissolved in a unit 
volume of the solution Expressed in g/dm3 or mol/dm3 (Molar 
Concentration)  

13 



Condensation The process by which a vapour or a gas turns to a 
liquid on cooling  
Condensation Polymerisation A polymerisation reaction that 
involves the release of a small molecule as by-product (such as 
water) when a polymer is formed when monomers react together  
Conductor A substance that allows heat or electricity to pass 
through it  
Corrosion The wearing away of the surface of a metal by chemical 
action  
Covalent Bond The type of bond formed when electrons are 
shared between two atoms Bond formed between non-metals and 
non-metals  
Cracking The breaking down of long chain hydrocarbon 
molecules with heat and/or catalyst to produce smaller 
hydrocarbon molecules and/or hydrogen gas  
Crystallisation A physical method used to purify crystals and 
substances that decompose on strong heating  
Crystal A solid with a definite regular shape   14 



D 
15 



D 
Decanting A physical process that is used to separate a dense, 
insoluble solid from a liquid  
Decomposition A chemical reaction that results in the breaking 
down of a compound into two or more components  
Delocalised electrons Electrons from atoms in metals that 
move freely through the metal Commonly known as “Sea of 
Electrons” in metallic bonding 
Desalination The removal of salt from sea water or salty water  
Desulfurisation The process of removing sulfur dioxide from 
flue gases  
Diatomic molecule A molecule that consists of two atoms  
Diffusion The process by which particle move freely to fill up 
any available space From region of higher concentration to 
region of lower concentration Gas particles of different sizes 
diffuse at different rates  
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Discharge The process of gaining or losing electrons 
at the electrodes in electrolysis  
Displacement reaction A reaction in which an atom 
or molecule takes the place of another atom or 
molecule in a compound e.g. Halogen Displacement 
Reactions e.g. Metal Displacement Reactions 
Distillation A process of obtaining the pure solvent 
from a solution When the solution is boiled, the 
solvent is vaporised and the vapour condenses to 
reform the pure liquid  
Ductile Ability to be pulled into wires without 
breaking A physical property of metals 

D 
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Electrode A rod or a plate which carries electricity in or out of an 
electrolyte during electrolysis Can be Inert Electrode such as Graphite 
(Carbon) or Platinum, or Reactive Metal Electrodes such as Copper, etc  
Electrolysis The process in which electrical energy is used to break 
down or decompose a compound  
Electrolyte A compound that conducts electricity in the molten or 
aqueous solution  
Electron A negatively charged sub-atomic particle that surrounds the 
nucleus of an atom  
Electronic Configuration The arrangement of electrons in the various 
shells of an atom or a molecule  
Electroplating The process of depositing a layer of metal on another 
substance using electrolysis  
Element A pure substance made from only one type of atom It cannot 
be separated into simpler substances by chemical processes or by 
electricity  
Empirical Formula Shows the types of elements present in the 
simplest ratio in the compound  

E 
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End Point The point in a titration at which an indicator changes colour  
Endothermic Reaction A reaction which takes in heat energy from the 
surroundings  
Energy Level Diagram Shows the heat change (enthalpy change) in an 
exothermic or endothermic reaction  
Energy Profile Diagram Shows the activation energy (Ea) required and 
the enthalpy change (∆H) for a chemical reaction  
Enthalpy Change or Heat Change The amount of energy involved in a 
reaction and is represented by ∆H  
Enzymes Substances that catalyse the chemical reactions in plants and 
animals Often known as biological catalysts  
Equation A way of describing a chemical reaction by using formulae for 
the reactants and products  
Ester An organic compound formed from the reaction of an alcohol and a 
carboxylic acid  
Esterification A chemical reaction that involves a carboxylic acid reacting 
with an alcohol to form an organic compound called esters  20 



Evaporation The process by which liquid changes to its vapour on 
the surface of the liquid It occurs below boiling point  
Excess Reactant Reactants that are not used up at the end of a 
chemical reaction 
Exothermic Reaction A reaction that gives off heat energy to the 
surroundings  

21 
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Feedstock A raw material for a reaction or process in the 
chemical industry  
Fermentation The conversion of glucose by microorganisms 
such as yeast into ethanol and carbon dioxide  
Filtrate The liquid / aqueous solution which passes through 
the filter paper during filtration  
Filtration The process of separating an insoluble solid from a 
liquid or a solution using filter paper  
Fossil Fuels Fuels produced millions of years ago from the 
decaying remains of animals or plants  
Fractional Distillation A process that separates the 
components in a mixture on the basis of their different boiling 
points The components with the lowest boiling point boils off 
first and is distilled over  

F 
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Freezing Point The temperature at which a liquid changes to a 
solid  
Fuel A substance that burns easily to produce energy  
Fuel Cell A chemical cell in which reactants (usually a fuel and 
oxygen) are continuously supplied to produce electricity directly  
Functional Group An atom or group of atoms that gives 
characteristic properties to an organic compound  
Functionalized polymer: an organic or inorganic 
macromolecule formed by a chain of repeating units to which 
chemical groups are grafted in order to give the macromolecule a 
particular function. 

24 
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Giant Structure A three-dimensional network of atoms or 
ions packed together in a regular pattern  
Global Warming The warming of the earth by greenhouse 
gases Also known as the Greenhouse Effect  
Greenhouse Effect The warming of the earth by greenhouse 
gases Also known as the Global Warming 
Greenhouse Gas A gas in the atmosphere that contributes to 
global warming Carbon dioxide is the main greenhouse gas  
Group A vertical column of elements in The Periodic Table  

G 
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Haber Process A process where nitrogen and hydrogen react 
to produce the ammonia gas in a reversible reaction  
Halogen The non-metallic elements in Group VII of The 
Periodic Table  
Homologous Series A family of organic compounds with 
members of the family having the same general formula and 
similar chemical properties  
Hydrated Salts Salts that contain water of crystallisation  
Hydrocarbons Organic compounds made up from the 
elements hydrogen and carbon only  
Hypothesis A tentative explanation for an observation or 
pattern among observations that can be tested by further 
investigations 

H 

28 



Immiscible Two liquids that do not mix with each other  
Indicators Compounds that have distinctly different colours in 
acidic and alkaline solutions  
Inhibitors Substances that slows down the speed of chemical 
reactions  
Ion A positively or negatively charged particle It is formed when 
an atom or group of atoms loses or gains electrons  
Ionic Bond The electrostatic forces of attraction that holds 
positive and negative ions together in an ionic compound  
Ionic bond is formed when electrons are transferred from a 
metallic atom to a nonmetallic atom  

I 

29 



I 
30 



Ionic Compound A compound that consists of ions arranged 
in a giant lattice structure called a crystal lattice  
Ionic Equation A simplified chemical equation that shows the 
ions taking part in a reaction and the products formed, leaving 
out the spectator ions that do not react 
Isomers Compounds that have the same molecular formula but 
different structural formulae  
Isotopes Atoms of the same element that have the same atomic 
number but different nucleon numbers  
Isotopes have the same chemical properties but slightly 
different physical properties 
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Kinetic Particle Theory All matter is made up of tiny particles 
and that these particles are in constant, random motion.  

Limiting Reactant The reactant that is completely used up in 
a chemical reaction It determines or limits the amount of 
products formed in a chemical reaction  
Locating Agents A substance that is applied to a 
chromatogram in order to help us see colourless substances / 
spots  

L 

K 
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M 
Macromolecule A large molecule made by joining together 
many small molecules i.e. monomers Also known as Polymer  
Malleable Ability to be beaten into thin sheets of different 
shapes without breaking A physical property of metal  
Mass Number Another term for Nucleon Number  
Matter A substance that has mass and occupies space 3 states of 
matter are solid, liquid and gas  
Melting Point The temperature at which a solid changes to a 
liquid  
Metal An element that is shiny and conducts electricity in the 
solid state Metals burn in oxygen to form a basic oxides or 
amphoteric oxides 
Metallic Bond Force of attraction between positive metal 
ions and the ‘sea of delocalized electrons’  
Metalloid An element that has properties between those of 
metals and non-metals  
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Mineral A naturally occurring substance (elements or 
compounds) in rocks  
Mixture A substance made by mixing other substances 
together The components in a mixture can be easily 
separated by physical means  
Molar Gas Volume The volume occupied by one mole of a gas 
At room temperature and pressure (r.t.p), the molar volume 
= 24 dm3 or 24, 000 dm3  
Molar Mass It refers to the mass of one mole of a substance. 
Unit is gmol-1 Has the same value as Ar or Mr  
Mole The amount of a substance that contains the same 
number of particles as 12.0 g of Carbon-12  
Molecule A group of two or more atoms that are chemically 
held together by covalent bonds  
Molecules may be elements or compounds  

36 



Molecular Compound or Covalent Compound 
Molecules that are made from two or more 
different types of atoms linked together by 
covalent bonding  
Molecular Formula Shows the exact amount of 
atoms of each element in a molecule  
Monomer A small molecule which can be joined 
together in large numbers to form one big 
molecule known as polymer  
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N 
Nucleic acid: a naturally-occurring molecule found in each cell. 
It has the ability to hold and transmit coded hereditary 
instructions allowing for an organism's development. There are 
two types of nucleic acids: DNA and RNA. 
Noble Gases Gases that are unreactive and do not form 
compounds because they have the duplet or octet configuration 
(noble gas structure)  
Non-biodegradable It is a biological term which means that 
substance cannot be broken down into simpler substances by 
bacteria in the soil  
Neutralisation The reaction between an acid and a base to 
produce a salt and water only  
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Neutron A sub-atomic particle in the nucleus of an 
atom It has a mass but has no electrical charge  
Noble Gas A gaseous element found in Group 0 of 
The Periodic Table  
Nucleon Number The sum of number of protons 
and neutrons in the nucleus of an atom  
Nucleus The central part of an atom consisting of 
neutrons and protons  
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O 
Organic Chemistry Chemistry that deals with carbon-based 
compounds  
Organic Compounds Compounds that contain carbon and 
often contain hydrogen, oxygen and nitrogen as well  
Oxidation A reaction where a substance gains oxygen or loses 
hydrogen Also defined as the loss of electron(s) or the increase 
in oxidation state of the element  
Oxidation States Refers to the charge of an ion but it also 
applies to covalent compound The oxidation state of an atom in 
a covalent compound is the charge it would have if the bond is 
really ionic  
Oxides Compounds of an element with oxygen  
Oxidising Agent A substance that brings about oxidation of 
another substance It is itself reduced in the process of oxidising 
others An oxidising agent is an acceptor of electrons  

42 
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P 
Percentage Yield Shows the relationship between 
actual yield and theoretical yield Expressed as a % of 
actual yield over theoretical yield  
Period A horizontal row of elements in The Periodic 
Table  
Periodic Table A table that contains horizontal rows 
and vertical columns of elements The elements are 
arranged in order of their atomic numbers and in 
accordance with their chemical properties 
Petrochemicals The substances in petroleum fractions 
and the chemicals made from them  
pH Scale A scale that measures the acidity and 
alkalinity of a solution  

44 



Photochemical Smog Smog produced by the action of 
sunlight on oxides of nitrogen and hydrocarbons in the 
atmosphere 
Physical Change A change to a substance in which no new 
substance is formed  
Physical Property A property that can be observed or 
measured without a substance changing into another substance 
Examples are: density, mass, viscosity, melting point, colour, etc  
Pollutant Any substance that is harmful to living things or to 
the environment  
Pollution The presence of toxic substances in the environment 
which are harmful to living things  
Polyatomic Ion A group of atoms that carries a charge Or, an 
ion containing two or more atoms  
Polymer or Macromolecule A very large molecule made up of 
a number of repeating units called monomers  
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Polymerisation A chemical reaction in which simple molecules, 
called monomers, react with each other to form large molecules 
called Polymers  
Polyunsaturated Organic compounds (such as vegetable oil) 
that contain many carbon-carbon double bonds in their 
molecules  
Precipitate An insoluble solid that is produced in a solution as a 
result of a chemical reaction  
Protein A natural polymer of amino acids  
Protons Positively charged sub-atomic particles found in the 
nucleus of an atom  
Proton Number The number of protons in the nucleus of an 
atom Also known as Atomic Number  
Pure Substance A single substance which is not mixed with 
other substances It has fixed melting and boiling points  
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Qualitative Analysis The process of identification of 
cations and anions. 
Quanitative Analysis The process of determination of 
amount of analyte. 
 
Quantum theory: The branch of physical chemistry that 
describes how energy can only exist at certain levels and 
makes generalizations about how atoms behave from this 
assumption. 
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Reactivity Series A list of elements in order of their reactivity The 
more reactive the element, the higher its position in the series An 
element at the top of the series will displace a less reactive one 
from a solution of its salt  
Redox Reaction A reaction where both oxidation and reduction 
take place simultaneously  
Reducing Agent A substance that brings about reduction in the 
other substance It is itself being oxidised  
A reducing agent is a donor of electrons  
Reduction The removal of oxygen, the addition of hydrogen, the 
gain of electrons, or the decrease in the oxidation state of the 
substance  
Relative Atomic Mass (Ar) The number of times the mass of one 
atom of an element is heavier than 1/12 of the mass of a carbon-12 
atom  
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Relative Molecular Mass (Mr) The sum of the relative atomic 
masses of each of the atoms in one molecule of a substance  
Repeating Unit The smallest part of a polymer which, when 
repeated many times, forms the whole polymer  
Residue The solid which remains on the filter paper after 
filtration process  
Respiration The slow combustion of food in the cells of living 
organisms  
Reversible Reaction A reaction that can take place in both 
directions  
Rf Value The ratio between the distance travelled by the 
substance and the distance travelled by the solvent, on the 
chromatography paper  
R.T.P Room temperature and pressure  
Rusting The slow oxidation of iron in the presence of air and 
water to form hydrated iron (III) oxide, commonly known as rust 
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Sacrificial Protection A method to prevent rusting by 
connecting a more reactive metal to the iron / steel Rusting is 
prevented because oxygen reacts with the more reactive metal  
Salt The ionic compound formed by the replacement of one or 
more hydrogen ions of an acid by a metallic ion or an ammonium 
ion  
Saturated Hydrocarbons Hydrocarbons that contain only single 
carbon-carbon bonds  
Saturated Solution A solution in which no more solid can be 
dissolved  
Selective Discharge In electrolysis, when more than one type of 
cation or anion is present in a solution, only one cation and one 
anion are preferentially discharged Simple Cells A device which 
converts chemical energy to electrical energy Also known as 
Electric Cell  
Solute The substance that dissolves in a solvent to form a solution  
Solution A mixture made up of a solute dissolved in a solvent  
Solvent The liquid in which a solute dissolves  53 



Spectator Ions Ions that have not taken part in any chemical 
reactions and still remains as ions in solution at the end of 
reaction  
Speed of Reaction The speed at which a reactant is used up or a 
product is formed in a chemical reaction  
State Symbol A letter placed after a chemical formula in a 
chemical equation to indicate whether the substance is a solid, 
liquid, gas or an aqueous solution  
Steel An alloy of iron and carbon  
Stoichiometry Shows the relationship between the amounts 
(measured in moles) of reactants and products involved in a 
chemical reaction  
Strength of Acid / Alkali Refers to how easily an acid or alkali 
dissociates when dissolved in water  
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Strong Acid An acid that dissociates completely in water 
to produce a large concentration of hydrogen ions  
Strong Alkali An alkali that dissociates completely in 
water to produce a large concentration of hydroxide ions  
Structural Formula A formula which shows how the 
atoms are arranged in a molecule  
Sublimation The process of changing from the solid 
state directly to the gaseous state without passing through 
the liquid state  
Substitution Reaction An organic chemical reaction in 
which one or more atoms of an organic compound are 
replaced with one or more other atoms  
Suspension A mixture of a liquid and an insoluble solid 
where the insoluble solid remains suspended throughout 
the solution 
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Temperature: A measurement of the average kinetic energy 
of the particles in a system. 
Thermal Decomposition The chemical reaction that 
involves the use of heat energy to break down compounds 
into elements or simpler compounds  
Theoretical Yield The calculated amount of products that 
would be obtained if the reaction is completed  
Titration The gradual addition of a solution from a burette to 
another solution in a conical flask until the chemical reaction 
between the two solutions is complete 
Transition Elements Elements occurring in the middle of 
the Periodic Table with a number of characteristic properties 
such as forming coloured ions in water Also known as 
Transition Metals  

57 



Thermodynamics The study of the energy transfers 
accompanying physical and chemical processes. 
Thermonuclear Energy Energy from nuclear fusion reactions. 
Third Law of Thermodynamics The entropy of a 
hypothetical pure, perfect, crystalline sustance at absolute zero 
temperature is zero.  
Titration A Procedure in which one solution is added to 
another solution until the chemical reaction between the two 
solutes is complete; the concentration of one solution is known 
and that of the other is unknown.  
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Unit cell: The simplest part of a crystal that can be repeated over 
and over to make the whole thing. 
Unsaturated: When you haven't yet dissolved all of the solute 
that's possible to dissolve in a liquid.  
Unshared electron pair: two electrons that aren't involved in 
chemical bonding. Also frequently referred to as a "lone pair". 
Unsaturated Molecule Any hydrocarbon that contains one or 
more carbon-carbon double bonds  
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Valence Electrons Electrons in the outer shell that are used by 
the atom for forming chemical bonds Important because they 
affect the chemical properties of an element  
Valency The number of bonds that is formed by an atom with 
other atoms Example, carbon has a valency of four since it forms 
four covalent bonds  
Vapour The gas that is formed from a boiling or evaporating 
liquid  
Vapor Pressure: The pressure of a substance that's present above 
it's liquid. For example, you can tell that ammonia has a high 
vapor pressure because the smell of it is very strong above liquid 
ammonia.  
Viscosity The ease of flow of a liquid Thicker liquids are more 
viscous  
Volatile Liquids Liquids with a low boiling point that can easily 
be made to evaporate  
Volumetric Analysis A technique used to determine the volumes 
of solutions that react together 62 



Voltage  
Potential difference between two electrodes; a 
measure of the chemical potential for a redox 
reaction to occur.  
Voltaic Cells  
Electrochemical cells in which spontaneous 
chemical reactions produce electricity; also 
called galvanic cells.  
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Water of Crystallisation Water molecules that are 
chemically bonded in the crystals of some salts  
Weak Acid An acid that dissociates partially in water 
to produce a low concentration of hydrogen ions  
Weak Alkali An alkali that dissociates partially in 
water to produce a low concentration of hydroxide ions  
Weak Electrolyte A substance that conducts 
electricity poorly in a dilute aqueous solution. 
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Yield The amount of products formed in a 
reaction 

67 
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UNIT 3 

LABORATORY 

 

WARM UP 

 

1 What comes to your mind when you hear the word laboratory? 

Do you know the names of any items you can see below and which can be found in a 

common chemical laboratory? What are they used for? Fill in the gaps with the 

words given. 

 

flask (2x), shield, goggles, watchglass, chemicals, graduated cylinder, 
vessel, measure, protect, hold, mixing 

 

 

The ……….. ………... The ........... is used The Erlenmeyer …….. 

is used to …………….. e.g. to ………….. is used as a mixing 
the volume of liquids in ml. liquids during heating. vessel or a container. 

 

 

The ……… is used The ……… are used  This ……… is used The ................... can 

to protect your face to …….. your eyes for ……... or holding  be used as a beaker 

from broken glass,   chemicals. cover or for heating 

chemicals and flames.    or evaporating …….. 
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containers, test tube, crucible, spot plate, evaporating dish, graduated, 
pipets/pipettes, thermometer, beakers, temperature, filtering flask, stirring rod, 
measurements, funnel, pour, observing 

 

 

The ........... is used … .............. are used …….. are used for The .................. is used 

to remove undissolved for storing chemicals. mixing or holding to hold chemicals 

solids from a liquid  chemicals. They give  during heating or other 

mixture or to help  only approximate reactions. 

…… a liquid into a  … ................. of 
container.  volume. 

 

……….. are used to The …… measures The ………….. ….. is The ……. ….. 

measure liquids.  …………….. .  used to stir chemicals.  can speed up 

Volumetric pipets are used      filtration. 

to measure one amount only. 

………pipets measure many 

different amounts. 
 

 

The ........................ is used The ................... is used The .............. is used during heating 

to evaporate a liquid from for ................. reactions at high temperatures. You can use it 

some chemicals. that occur in the wells. with a cover to keep oxygen out of 
  the reaction. (Next to it is a spatula) 
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mortar, pestle, test tube rack (stand), burner, forceps/tweezers, wash bottle, 
crucible tongs, test tube clamp, ring clamp, wire gauze, ring stand/tripod, 
gloves, clay triangle, pick up,ignite, heating, spreads, rinse, support, crush, 
grind 

 

 
………. are used to …. .. The ……. ……. …..… The ……… is used for ……. The ............... is 

small items. supports the test tubes. We might use the flint lighter used to ….. 
  to ……….. the flame. glassware. 

 

 
The .................... holds a The ................ is used to hold .… …… are used to pick up 

test tube during heating. e.g. a funnel during filtering. and hold a crucible or any hot 
  objects. 

 

 
The ................ is used to support The ................. can support a beaker … .......... are used to 

or hold a crucible during heating or a flask during heating. protect our hands. 
or a funnel during filtering. It ……. the flame evenly.  

 

The …. ……. can The …….. is a dish and the ……. 

……… glassware. is the grinder. They are used to ….. 
or ….. chemicals. 
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2 You can see the pictures of the most frequently used pieces of glassware, porcelain 

vessels and tools and other utilities. Look at them briefly and say: 

 

- which of them you know 

- which of them you have never seen 

- which of them you like to work with 

 

3 a) Sort this laboratory equipment into the columns: 

 

goggles lab tongs pestle cylinder spot plate 

Petri dish thermometer balance funnel flask 

mortar polarograph evaporating dish test tube beaker 

desiccator furnace stirring rod watch glass pipet 

centrifuge crucible hydrometer ring clamp wire gauze 

burner flint lighter wash bottle hood spatula 

conductivity tester clay triangle filter paper stopper hose 

magnetic stir bar     

 

 

glassware porcelain tools and utilities apparatuses 

…................... ................... ............................ ....................... 

……............... .................... .............................. ....................... 

....................... .................... ............................. ....................... 

....................... .................... ............................... ....................... 

……............... .................... ............................ ...................... 

....................... .................... .............................. ...................... 

....................... .................... ............................. ....................... 

....................... .................... ............................... ....................... 

....................... .................... ............................... ....................... 

....................... .................... ............................... ....................... 

 

 

a) Work with a dictionary: find expressions concerning the laboratory equipment that 

you still miss in the previous table and add them to the list. 

 

b) Make sentences using the following verbs in connection with the laboratory 

equipment from exercise 3a). Work in pairs. 

 

place heat evaporate remove dissolve pour 

splash scratch attach pick up insert support 

anneal measure rinse separate crush grind 

collect weigh fill stir fold ignite 
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4 Work in pairs or make a competition in teams. Choose 5 items of the lab equipment, 

prepare their description (material, shape colour, usage). Take turns in describing 

and guessing the defined objects. 

 

 

5 Work in pairs or small groups: You are supposed to equip a chemical laboratory for 

the first year training at our school. With limited space and finance you have to 

agree on a list of 15 items that are indispensable. 

When discussing which ones these should be, use various ways of expressing 

agreement or disagreement: 

e.g.: I can’t agree, it can be replaced with.... 

Absolutely. 

I agree with you, but... 

6Match the following verbs in column A with the nouns in column B. A

 B 

1. to evaporate A your eyes 

2. to pour B a glass vessel 

3. to measure C electricity 

4. to separate D some water 

5. to protect E a liquid into a container 

6. to collect F gases inside 

7. to conduct G chemicals 

8. to support H the mass of an object 

9. to scratch I  a mixture 

10. to transfer J  the test tubes 

 

7 Instructions for an experiment / Reporting actions (See Supplementary texts to 

Unit 3). 
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WARM UP 

 

 

8 Draw at least four signs you would put on the door of a chemical laboratory to 

inform the laboratory workers how to behave inside. Let your colleague guess the 

meanings of your signs. (Use modal verbs to express prohibition, recommendation, 

etc.) 

 

9 Decide whether the following safety rules and recommendations are a GOOD, BAD 

or even DANGEROUS piece of advice. 

1. If you want to dilute sulphuric acid, pour water slowly into the acid. 

2. When working with unpleasant or dangerous vapours, plug your nose with cotton 

properly. 

3. If any chemicals get into your eyes, flush them with running water and inform the 

teacher or a colleague. 

4. In case of fire try to find some good shelter (e.g. under the sink) and wait. 

5. If you want to warm some meal in the lab, don´t put it in the furnace together with 

any chemicals. 

 

10 Discuss the following questions: 

 Did you get any special training or preparation course before starting your 

laboratory sessions? 

 Did you have to pass any exam or obtain a credit connected with lab safety rules? 

 Have you ever witnessed any breaking of the safety rules in the lab? What happened? 

 

 

11 Watch the Lab Safety video. In pairs or groups, how many rules can you 

remember? 

 

 

READING COMPREHENSION 

 

12 Study the text Lab Safety Rules and underline the expressions you are not familiar 

with. Can you guess their meaning from the context? If not, consult the dictionary. 

 

13 Did any of the rules surprise you? 
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GENERAL GUIDELINES 1. When first entering a science room, do not touch any 
equipment, chemicals, or other materials in the laboratory area 
until you are instructed to do so. 

 
2. Never work alone in the laboratory. No student may work in 
the science classroom without the presence of the instructor. 

 
3. Perform only those experiments authorized by your teacher. 
Carefully follow all instructions, both written and oral. 
Unauthorized experiments are not allowed. 

 
4. Do not eat food, drink beverages, or chew gum in the 
laboratory. Do not use laboratory glassware as containers for 
food or beverages. 

5. Be prepared for your work in the laboratory. Read all 
procedures thoroughly before entering the laboratory. Never 
fool around in the laboratory. 

 

 
6. Always work in a well-ventilated area. 

 
7. Observe good housekeeping practices. Work areas should 
be kept clean and tidy at all times. 

 
8. Proceed with caution at all times in the laboratory. Notify the 
teacher immediately of any unsafe conditions you observe. 

 
9. Dispose of all chemical waste properly. Never mix 
chemicals in sink drains. Sinks are to be used only for water. 
Check with your teacher for disposal of chemicals and 
solutions. 

 
10. Labels and equipment instructions must be read carefully 
before use. Set up and use the equipment as directed by your 
teacher. 

 
11. Keep hands away from face, eyes, mouth, and body while 
using chemicals or lab equipment. Wash your hands with soap 
and water after performing all experiments 

 

 
12. Experiments must be personally monitored at all times. Do 
not distract other students or interfere with the laboratory 
experiments of others. 

 
13. Know the locations and operating procedures of all safety 
equipment including: first aid kit(s) and fire extinguisher. Know 
where the fire alarm and the exits are located. 

 
14. Know what to do if there is a fire drill during a laboratory 
period; containers must be closed, and any electrical 
equipment turned off. 
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CLOTHING 

 

 
 

 
 

 
ACCIDENTS AND INJURIES 

 

 

15. Any time chemicals, heat, or glassware are used, students 
will wear safety goggles. NO EXCEPTIONS TO THIS RULE! 

 
16. Contact lenses may not be worn in the laboratory. 

 

 
17. Dress properly during a laboratory activity. Long hair, 
dangling jewellery, and loose or baggy clothing are a hazard in 
the laboratory. Long hair must be tied back, and dangling 
jewellery must be secured. Shoes must completely cover the 
foot. No sandals allowed on lab days. 

 

 
18. A lab coat or smock should be worn during laboratory 
experiments. 

 

 
19. Report any accident (spill, breakage, etc.) or injury (cut, 
burn, etc.) to the teacher immediately, no matter how trivial it 
seems. Do not panic. 

 
20. If you or your lab partner is hurt, inform the teacher 
immediately. Do not panic. 

 
21. If a chemical splashes in your eyes or on your skin, 
immediately flush with running water for at least 20 minutes. 

 

HANDLING CHEMICALS 

 

 
 

 
22. All chemicals in the laboratory are to be considered 
dangerous. Avoid handling chemicals with fingers. Always use 
tweezers. When making an observation, keep at least 1 foot 
away from the specimen. Do not taste, or smell any chemicals. 
If you need to identify a smell, cup your hand and waft. 

 
23. Check the label on all chemical bottles twice before 
removing any of the contents. Take only as much chemical as 
you need. 

 
24. Never return unused chemicals to their original container. 

 
25. Never remove chemicals or other materials from the 
laboratory area. 

 
 
 
 

TEAM WORK 

 

14 Work in small groups and decide which of the rules are of the utmost importance. 

Make a TOP TEN list and reason your choice. Then report to the rest of the class. 
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15 Make a summary of the most important laboratory safety rules concerning the 

following facts: 

 

- dress code for a laboratory worker 

- refreshment during the lab period 

- working with chemicals 

- working with hot glassware 

- what to do in case of injury 

- what to do in case of fire 

 

16 Read the Chemistry Poem. Do you know any poem, joke or anecdote about 

chemists, chemistry or labs? 

 

Chemistry Poem 

Poor Willie worked in chem lab. Poor Willie is no more. 

For what he thought was H2O was H2SO4! 

 

 

 

FOLLOWING INSTRUCTIONS 

 

17 Read the instructions on how to produce aspirin and fill in the gaps. 

 

How to Make Aspirin - Acetylsalicylic Acid - Introduction and History 

Steps 1-6 calculate weigh place add 

pour  cool  destroy 

 

1. Accurately ............. 3.00 grams of salicylic acid and transfer to a dry Erlenmeyer flask. 

If you ................ actual and theoretical yield, be sure to record how much salicylic acid 

you actually measured. 

2. ......... 6 ml of acetic anhydride and 5-8 drops of 85% phosphoric acid to the flask. 

3. Gently swirl the flask to mix the solution. ……. the flask in a beaker of warm 

water for 15 minutes. 

4. Add 20 drops of cold water dropwise to the warm solution to ........... the excess acetic 

anhydride. 

5. Add 20 ml of water to the flask. Set the flask in an ice bath to ............ the mixture and 

speed crystallization. 

6. When the crystallization process appears complete, …… the mixture through a 

Buchner funnel. 

http://chemistry.about.com/library/weekly/bl061703a.htm
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Steps 7-12 apply confirm remove minimize 
  transfer dissolve cover 

7. Apply suction filtration through the funnel and wash the crystals with a few 

milliliters of ice cold water. Be sure the water is near freezing to …….. loss of 

product. 

8. Perform a recrystallization to purify the product. …….. the crystals to a beaker. 

Add 10 ml of ethanol. Stir and warm the beaker to ……. the crystals. 

9. After the crystals have dissolved, add 25 ml of warm water to the alcohol solution. 

…….. the beaker. Crystals will reform as the solution cools. Once crystallization 

has started, set the beaker in an ice bath to complete the recrystallization. 

10. Pour the contents of the beaker into a Buchner funnel and ........... suction filtration. 

11. Transfer the crystals to dry paper to .............. excess water. 

12. ........... you have acetylsalicylic acid by verifying a melting point of 135°C. 

 

 

VOCABULARY 

yield - the quantity of a product formed by the interaction of two or more substances 

swirl  - to move around or along with a whirling motion 

excess - too much of something 

suction  - to draw out or remove by aspiration 

loss - something that is lost 

confirm - to acknowledge with definite assurance 

verify - to prove the truth of, as by evidence or testimony; confirm 

 

 

18 Make a list of all the items of laboratory equipment you need for this experiment. 

 

 

 

 

 

WRITING 

19 Choose one of the experiments you really performed in the laboratory and write 

down the instructions of the procedure. (minimum: 10 steps) 

http://chemistry.about.com/od/chemistryhowtoguide/ss/recrystallize.htm
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LEXICAL EXERCISES 

 

20 Look again at the instructions for making aspirin in exercise 17, namely steps 

8 and 9 containing the words recrystallization and reform. What is the meaning of 

the prefix re- in those words? 

 

 

21 A Use 8 of the following prefixes to fill the gaps. 

dis- en- im- inter- mono- nano-  pre- semi- ultra- un-  micro- 

 

 cellular space serves for gas to be exchanged between cells. 

 capsulated drugs are used for targeted delivery, i.e. the capsule dissolves and releases 

its contents when it reaches the required location. 

 tubes have a diameter smaller than 200 x 10
-9

 meters. 

 structure is the detailed structure of biological specimen, such as a cell, tissue, or organ, 

that can be observed by electron  scopy. 

Often it is impossible to  determine the specific problems that researchers will meet 

during their laboratory work. 

 basic acids, such as HCl or HNO3, are acids that have only one hydrogen ion to donate 

to a base in an acid-base reaction. 

Trans fatty acid is commonly produced by partial hydrogenation of  saturated fatty acid 

vegetable oils. 

B Explain the meaning of the prefixes. 

 

C Make words with the remaining 3 prefixes and use them in sentences. 

 

22 Work in pairs. 

Student A: Fill in table A 

Student B: Fill in table B on the Activity Sheet 1 (end of Unit 3) 

Check the ansers with your partner. Can you think of any other example? 

 

Table A 

 

Prefix Meaning Example Prefix Meaning Example 

a-/an-  asymmetric milli- 1/1000  

auto- self  mono-  monocellular 

bi-  bisulfate multi- many  

bio- living  re-  reset 

co-  cooperate semi- half  

hydro- water  tri-  tripod 

kilo-  kilogram ultra- very  

micro- small  un-  unknown 

http://en.wikipedia.org/wiki/Acid_(chemistry)
http://en.wikipedia.org/wiki/Hydrogen_ion
http://en.wikipedia.org/wiki/Base_(chemistry)
http://en.wikipedia.org/wiki/Acid-base_reaction
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23 Study the Common Affixes section of the Grammar File. 

 

24 Fill in the table: 

 

Noun Verb 

preparation to prepare 

determination  

modification  

application  

condensation  

adsorption  

filtration  

 to dissolve 
 to analyse 
 to observe 
 to heat 

cold  

change  

 to spill 

comparison  

synthesis  

identification  

degradation  

 

 

 

SEARCHING FOR AND SHARING INFORMATION 

 

25 Recrystallization is just one of a number of separation methods and processes. 

Choose one of those listed below and search the Internet for information. Then write 

5 key words on the board and do a mini-presentation on your findings to the class, 

giving the most important details (what the method or process is based on, how it 

works, where it is used). 

 

Adsorption, centrifugation, chromatography, decantation, distillation, drying, 

electrophoresis, extraction, flocculation, filtration, magnetic separation, precipitation, 

recrystallization, sieving, stripping, zone melting (also called zone refining). 
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TEXT BUILDING 

 

26 Work in pairs. Go back to Unit 2 ex. 21 and look at the underlined words in the text. 

What is their role? Assign the words to the relationship categories shown in the 

table below: 

 

Relationship Linking word or expression 

Addition and, in addition, moreover, also, as well 

Contrast despite, in spite of, in contrast, while, nevertheless, on the one 

hand……on the other hand, not only……but also 

Reason due to, owing to, because of, since 

Purpose in order to, so as to, with the aim of, so that 

Result consequently, as a result 

Condition unless, otherwise, as long as, provided that, on condition that 

Similarity similarly 

Summary on the whole, on balance 

Other  

 

 

27 What are the rules? Choose the correct options. 

In formal writing, so/therefore is used only to connect ideas within one sentence, while 

so/therefore can be used in a single sentence or to connect two sentences. 

Sentences do not usually begin with therefore/but in written English. The same is true for 

because/since. 

You should not use in addition/and to start a sentence when you are writing a scientific paper. 

Although most linkers are followed by a verb clause, because of, despite and in spite of 

/because, although and however are followed by a noun or an –ing form. 

 

 

28 Choose the best alternatives to complete the “teenager’s kitchen experiment”. 

If/Because you put an egg in a container with vinegar, the egg shell will soften and, after 

certain time, disappear. The explanation is as follows. 

Egg shells are quite hard because/because of they contain calcium carbonate. But/However, 

vinegar contains C2H4O2; due to/because that, the acid reacts with the calcium carbonate, 

and/in addition carbon dioxide is released, forming bubbles in the vinegar. The chemical 

reaction  continues  until  all  the  carbon  is  used  up.  It  is  not  a  very  fast  process 
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because/therefore C2H4O2 is a weak acid. Nevertheless/In contrast, after a day or two the shell 

dissolves completely. The egg is then soft as/so as to all of the carbon floated out of the egg 

in those little bubbles. 

Once/Despite you take the egg out of the container and leave it exposed to air, a reverse 

reaction will start. The calcium remaining in the egg shell will bond with the carbon from the 

carbon dioxide in the air. In order to/As a result, the egg becomes hard again. 

Similarly/On balance, you can experiment with e.g. chicken bones. Immerse them in vinegar 

in order to/whereas make them soft. Consequently/But, you will be able to bend them, make 

different shapes of them, or even tie them in a knot. Take them to school so that/although 

your friends can share the amusement. Unfortunately/Accordingly, there is no guarantee that 

the bones experiment will improve your chemistry school mark, but at least it will be fun. 

 

 

29 Look at the sentences in ex. 28 and decide whether the following punctuation 

statements are true or false. 

Words connecting two sentences (e.g. Similarly, In addition, etc.) are usually followed by a 

comma. 

There is never a comma before and. 

Except for inserted clauses, there is usually no comma before if. 

Usually there is no comma before because. 

Usually there is no comma before but. 

 

30 Transform the sentences, using the words given. 

The shell dissolved because the liquid was acidic. 

 

 (because of) 

 (as) 

 (therefore) 

Although we have run the separation process several times, we have not been able to obtain a 

pure substance. 

 (despite) 

 (nevertheless) 

 

 

You must dilute the mixture, otherwise the concentration will be too strong. 

 (in order to) 

 

The temperature was too high and the liquid evaporated. 

 (because) 

 _(since) 

 (due to) 



Unit 3 – Laboratory 
 

  

 

LISTENING 

 

31 Before listening, discuss the following questions: 

 Do you use any plasticware in your laboratory? 

 Do you expect plasticware to be affected by chemicals more easily than glassware? 

 

32 Listen to the recording and decide whether these statements are true (T) or false (F). 

Correct the false ones. 

a. The scientists expected the influence of ammonium chloride concentration in reaction 

with an enzyme linked to Parkinson’s disease. 

b. This influence has been confirmed. 

c. The scientists found several chemicals that came out of the polypropylene containers. 

d. Di HEMDA is used to stop anything growing in the container. 

e. Oleamide has similar usage as Di HEMDA. 

f. These experiments proved plasticware not to be generally suitable for laboratory work. 

g. Plasticware will not be used in laboratories in future. 

 

33 Listen again; this time follow the transcription of the interview and fill in the missing 

words. 

 

Interviewer - Chris Smith 

Now to a way in which our experiments could be thrown into disarray, Matt tell us about this. 

Interviewee - Matt Wilkinson 

Yes, a team of Canadian ................................ led by Andrew Holt at the University of Alberta 

have shown how chemicals leaching from plasticware can actually ................................. the 

reactions that you do in them dramatically. 

Interviewer - Chris Smith 

So what were they doing? How did they find it? 

Interviewee - Matt Wilkinson 

Well, they were initially studying how an enzyme linked to Parkinson's disease, reacted with 

ammonium chloride, and surprisingly they found that it didn't seem to ............................... , 

how much they diluted that ammonium chloride, the ............................... were still there. 

Interviewer - Chris Smith 

So something was amiss.  How did they try to find out what it really was? 

Interviewee - Matt Wilkinson 

What they did was that they started off by seeing if they could extract anything from the 

… .......................... themselves and they found that there were two chemicals in particular that 

came out of the polypropylene containers, while they were doing these reactions that seemed 

to inhibit the enzyme. One of these is the disinfectant DiHEMDA, which is used to stop 
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anything growing in the containers, while they're in ………………….. and the other is the 

lubricant, oleamide, that's used to stop the packages from sticking together during the 

… .......................... process. 

Interviewer - Chris Smith 

So where were these chemicals coming from? Were they actually in the plastic itself? 

Interviewee - Matt Wilkinson 

They're actually in the plastic themselves. 

Interviewer - Chris Smith 

And do we know how they were interfering with the chemical reaction that the researchers 

were trying to ..............................? 

Interviewee - Matt Wilkinson 

They've actually found that both of these chemicals are inhibitors of the enzyme itself. 

Interviewer - Chris Smith 

And this is obviously a bit of a canary in the cage, saying there are things in these plastic 

containers that could affect other reactions. Do they speculate as to how well this could 

throw a spanner in your scientific works? 

Interviewee - Matt Wilkinson 

Well,  yes  it  kind  of  throws  a  spanner  into  any reaction  that  you're  doing,  that's 

………………….. sensitive. If you're using any kind of plasticware from a container, 

through to a pipette, any plastic has the potential to leach some of its constituent chemicals 

out of it, the most interesting thing, I think, about this of course is that people have started 

using ………………….. plasticware to avoid the problems of incomplete cleaning of 

glassware. 

Interviewer - Chris Smith 

So, is this the death knell for laboratory plasticware then? 

Interviewee - Matt Wilkinson 

No, absolutely not, I think that it really emphasizes the need to run controlled experiments as 

we all should do anyway and you need to seriously control the plasticware that you do use, so 

that you can actually make sure that conditions are kept exactly the same. 

Interviewer - Chris Smith 

So maybe it's not always true the bad workman blame their ............... Thank you for that Matt. 

 

34 Use the words you filled into the text in your own sentences 
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35 Compare the use of glassware and plasticware in the lab. Think of any pros and 

cons and draw a conclusion, using some of the linking words from the Text Building 

section (ex.26). 

 

 

 

VOCABULARY GAME 

 

36 Work in small groups (3-4 people). Each group will be given a slip of paper with one 

word. Make a sentence which uses the word correctly, but instead of saying the 

word, say blip. If the other groups cannot guess the word, another member of your 

team makes another sentence with the same word. 

Example: Water blip when heated to 100
o
C. 

 

 

A FACT OF LIFE 

If you're not part of the solution, you're part of the precipitate! 

 

 

GRAMMAR LINKS 

 

Grammar File – Common Affixes and English Specific Infinitive Structures. 
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ACTIVITY SHEET 

 

 

Ex. 22 Student B 

 

 

Table B 
 

Prefix Meaning Example Prefix Meaning Example 

a-/an- without  milli-  millimetre 

auto-  automation mono- one  

bi- two  multi-  multilevel 

bio-  biology re- again  

co- together  semi-  semimetal 

hydro-  hydrolysis tri- three  

kilo- 1000  ultra-  ultraviolet 

micro-  microscope un- not  

 

 


