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Getting the most from this book



This Need to Know guide is designed to help you throughout your course as a companion to your learning and a revision aid in the months or weeks leading up to the final exams.


The following features in each section will help you get the most from the book.
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You need to know


Each topic begins with a list summarising what you ‘need to know’ in this topic for the exam.
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Key terms


Definitions of highlighted terms in the text to make sure you know the essential terminology for your subject.
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Exam tip


Key knowledge you need to demonstrate in the exam, tips on exam technique, common misconceptions to avoid and important things to remember.
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Do you know?


Questions at the end of each topic to test you on some of its key points. Check your answers here: hoddereducation.co.uk/needtoknow/answers
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End of section questions


Questions at the end of each main section of the book to test your knowledge of the specification area covered. Check your answers here: hoddereducation.co.uk/needtoknow/answers
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1 Chemical changes and structure



1.1 Periodicity




[image: ]


You need to know




•  The first 20 elements are categorised as:







    •  metallic (Li, Be, Na, Mg, Al, K, Ca)


    •  covalent molecular (H2, N2, O2, F2, Cl2, P4, S8 and fullerenes)


    •  covalent network (B, C, Si)


    •  monatomic (noble gases)







•  Trends in melting points and boiling points can be related to the structure and bonding of the elements.
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Structure and bonding in the elements


The structure and bonding of the first 20 elements are shown in Figure 1.1.
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•  Vertical columns in the periodic table are called groups and they contain elements with similar chemical properties.



•  Periods are horizontal rows of elements arranged by increasing atomic number.



•  The periodic table can be used to make predictions about the properties of elements.



•  For example, all group 1 elements are highly reactive because they all have one outer electron.



•  The reactivity of group 1 elements increases going down the group because the outer electron becomes increasingly distant from the nucleus.



•  At the opposite side of the table, the group 0 elements are unreactive because they have a full outer shell of electrons, meaning that electrons are unlikely to be lost or gained.



•  Other trends in properties can be attributed to the outer electrons in elements; such as the fact that elements towards the left-hand side of the table are good conductors of electricity because their outer electrons can move easily from atom to atom.



•  Going from left to right, the number of electrons in the outer shell of the elements increases.



•  This results in the elements becoming less metallic/more non-metallic.





Metallic bonding





•  Metal elements are held together by metallic bonds.



•  Metallic bonds consist of positively charged metal ions and delocalised electrons (Figure 1.2).



•  Generally, metals have high melting points and high boiling points because metallic bonding is strong – it takes lots of energy to overcome the strong metallic bonds.



•  Metals conduct electricity because they have some electrons that are free to move.
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Key term


Delocalised electrons Electrons that can move freely from atom to atom.
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Covalent network






•  A covalent network structure consists of thousands of atoms bonded to each other by strong covalent bonds.



•  Elements that exist as covalent networks (carbon diamond, carbon graphite, boron and silicon) have very high melting points because lots of energy has to be supplied to overcome the strong covalent bonds.



•  Carbon graphite consists of layers of carbon atoms joined together by covalent bonds (Figure 1.3). The layers are attracted to each other by weak London dispersion forces (LDF).



•  Carbon graphite conducts electricity because it has some delocalised electrons.
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Key term


London dispersion forces (LDF) Weak forces of attraction between all atoms and molecules.
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Covalent molecular





•  The word ‘molecule’ refers to a small number of atoms joined together by covalent bonds.



•  Examples include the halogens (e.g. Cl2), sulfur (S8) and phosphorus (P4) – see Figure 1.4.



•  Small molecules are attracted to each other by London dispersion forces.



•  LDF are weak so these elements have lower melting points and boiling points than metals or covalent networks.



•  Bigger covalent molecules have more electrons and so have stronger LDF between them.



•  As you go down the halogens (group 7), the strength of the LDF increases causing the melting point to increase.



•  Carbon fullerene is an example of a form of carbon that exists as small molecules.
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Exam tip


Some exam questions ask you to compare the melting points (mp) and/or boiling points (bp) of elements. These values indicate how much energy is required to overcome the bonds/forces holding the atoms/molecules together – the higher the figure, the stronger the bond/force.
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Monatomic





•  The noble gases exist as single atoms that are not bonded to other atoms.



•  Solid and liquid noble gases are formed when the atoms are attracted to neighbouring atoms by LDF.



•  Going down the group of noble gases, the melting points increase due to the increasing LDF.
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Exam tip


You can be asked to explain the trend in mp/bp values going down group 7 or group 0. The increase observed is due to the LDF strength increasing – LDF strength increases as the number of electrons in atoms/molecules increases.
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Do you know?





1  Why does magnesium have a higher melting point than oxygen?



2  Why does sodium conduct electricity?



3  State the type of bonds that must be broken to melt silicon.



4  How many atoms are bonded together in a molecule of (a) sulfur, (b) phosphorus?



5  What name is used to describe the structure of the noble gases?



6  Why do the melting points of the halogens increase going down the group?





[image: ]





1.2 Trends in the periodic table
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You need to know




•  The meaning of covalent radius, ionisation energy and electronegativity.


•  How to use the data booklet to state the trends in covalent radius, ionisation energy and electronegativity.


•  How to explain these trends by comparing nuclear charges or numbers of electron shells.
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Covalent radius





•  A covalent radius can be used to indicate the size of an atom. It is half the distance between the nuclei of two covalently bonded atoms of an element.



•  Going across a period from left to right, the covalent radius decreases because the nuclear charge increases. This pulls the electrons closer to the nucleus.







[image: ]






[image: ]







•  Going down a group, the covalent radius increases because the number of electron shells increases.
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•  Increasing the number of electron shells screens the outer electrons from the positive nucleus so they are less strongly attracted to the nucleus. This results in an increase in covalent radius.
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Key terms


Screening The effect that happens when inner electron shells reduce the attraction of the nucleus for the electrons in the outermost shells.


Electronegativity A measure of the attraction an atom has for electrons in a bond.
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Electronegativity





•  Going across a period from left to right, the electronegativities of the atoms increase because the nuclear charge increases.



•  An increased nuclear charge means that the atom attracts bonding electrons more strongly.



•  Going down a group, the electronegativity decreases because the number of electron shells increases. This means that the atoms are larger so the bonding electrons are further from the nucleus, which means they will be attracted to the nucleus less strongly.



•  Also, the extra layers of electrons screen the bonding electrons from the nucleus.



•  In pure covalent bonding, the bonded atoms have identical electronegativity values meaning that the electrons are shared equally in the bond.
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Ionisation energy






•  A first ionisation energy value refers to the removal of the first electron from an atom and is represented by an equation such as [image: ]




•  A second ionisation energy refers to the removal of the next electron after the first one has been removed, for example [image: ]




•  Energy must be supplied to remove an electron to overcome the attractive force between the positive nucleus and the negative electron.



•  Going left to right across a period, ionisation energies increase because the nuclear charge increases. This attracts the outer electron to the nucleus more strongly.



•  Going down a group, ionisation energies decrease because of the increase in the number of electron shells.



•  This causes the outer electron to be further from the nucleus and to be screened more strongly from the nucleus. This results in the outer electron being less strongly attracted to the nucleus.



•  Big differences in ionisation energies of an atom or ion can be explained by examining the electron shell that the electron is being removed from.



•  For example, sodium (2,8,1) has a much higher second ionisation energy than first because the second electron is removed from the second shell, which is much closer to the nucleus – and it is also screened less. For the first ionisation energy, the electron is removed from the third shell, which is further from the nucleus and therefore less strongly attracted.
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Figure 1.4 Structures of phosphorus and sulfur





OEBPS/OEBPS/images/7-1.jpg
Graphite structure





OEBPS/OEBPS/images/6-1.gif
€ e
G @ @ @
p
< @
: ) i : ] ei@ i
e e e e
\; Delocalised outer-shel

Nuclei and inner-shell electrons
i.e. positive ions electrons

Figure 1.2 Metallic bonding
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Figure 1.1 Structure and bonding of the first 20 elements
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