WGHSTED

Highsted Knowledge Organiser, Chemistry, C1 Part A, ATOMIC STRUCTURE AND THE PERIODIC TABLE

What | need to know Key Vocabulary:
Atoms Alkali metals: The elements in Group 1 of the periodic table.
Elements Atom: The smallest part of an element that can exist. All substances are made up of atoms.
Compounds Atomic nucleus: Positively charged object composed of protons and neutrons at the centre of every atom with
Chemical equations one or more electrons orbiting it.
Mixtures and chromatography Atomic number: The number of protons in the nucleus
Separation techniques Isotope: Atoms of the same element with the same number of protons but a different number of neutrons.
Distillation Mass number: The total number of protons and neutrons in the nucleus.
Relative atomic mass: An average value that takes account of the abundance of the isotopes of the element.

Student reference point

Elements, Mixtures and Compounds

Rule 1 —If two identical elements combine then the name doesn’t change Rule 2 — When two elements join the end is usually ide. Rule 3 —When
three or more elements combine and one of them is oxygen the ending is ate

An element is just a pure substance, for example oxygen (02) A compound is a material that is made up of more than one type of atom chemically bonded
together, for example Carbon Dioxide (CO2) A mixture contains two or more different types of compounds or elements that are not chemically bonded
together

Atomic Structure

1. In 1901 JJ Thompson suggested the plum pudding model — this was an atom that the atom is a ball of positive charge with negative electrons
embedded in it.

2. In 1909 Rutherford changed the accepted model using his alpha scattering experiment. The results from the alpha particle scattering experiment led
to the conclusion that the mass of an atom was concentrated at the centre (nucleus) and that the nucleus was charged. This nuclear model replaced
the plum pudding model.

3. Niels Bohr adapted the nuclear model by suggesting that electrons orbit the nucleus at specific distances.

4. 20 years later, James Chadwick provided the evidence to show the existence of neutrons within the nucleus.

Distillation
Distillation can be used to separate liquids from a mixture, if they have different boiling points. Distillation is the process in which evaporation of a liquid is
followed by condensation
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The Atom

Atoms are very small, having a radius of about 0.1 nm (1 x 10-10 m)

The radius of a nucleus is less than 1/10 000 of that of the atom (about 1 x 10-14 m).

The mass number tells us the number of protons + neutrons. The number of protons in an atom is known as its atomic number, this is also the number of

electrons
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Isotopes and Relative Atomic Mass
Isotopes are atoms of the same element that have Relative Atomic MaSS
different number of neutrons.
E.g. Chlorine has two isotopes Electronic Structu re
18neutrons (35 | | 20 neutrons <57 The electrons in an atom occupy the lowest available energy levels (innermost available shells).
17 protons | Cl .‘ 17 protons [ CI ) X K
17 electrons (@@ i)/ | | 17 electrons gl The electronic structure of an atom can be represented by numbers or by a diagram.
Abundance: 75% Abundance: 25% Up to two electrons can occupy the lowest energy level, up to eight in the second energy level and up to eight in the
The relative atomic mass of an element is the thlrd energy IeVEI.
average value for the isotopes of the element. . . .
It takes into account the percentage abundance of For example, the electronic structure of sodium is 2,8,1.
the isotopes.
Relative atomic mass =
(75%%35)+(25%%37)=35.5

Challenge question
Why don't atoms collapse if they are mostly empty space?

Suggested reading
https://www.physicsandmathstutor.com/
https://www.bbc.co.uk/bitesize



https://www.physicsandmathstutor.com/
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Highsted Knowledge Organiser Chemistry: Chemical changes

What | need to know

The reactivity series

How metals react with acids

How to name salts

How acids react with bases

The method to make a soluble salt
How to carry out a titration

Key Vocabulary:

. Metal . Alkali

. Reaction Base

° pH scale . Salt

. Strong acid . Dissociate
. Weak acid . Reversible

Equations

Metal + oxygen —> metal oxide

Metal + water —> metal hydroxide +
hydrogen

Metal + acid —> salt + hydrogen

Acid + metal oxide —> salt + water
Acid + metal hydroxide —> salt + water
Acid + carbonate —> salt + water +
carbon dioxide

Student reference point

The Reactivity Series

Here's a mnemonic to help you learn Mast reactive

the order.

purple (potassiumy)
slime (sodium)
ean (ealeium)
make (magnesium)
a (aluminium) carbon —»
careless (carbon)

zebra (zinc)

insane (iromn)

try (e hydrogen —» RSN
learning (lead) copper
how (hydragen) silver

camels (copper) gold

surprise (silver) platinum
illas Id

gorillas (gold) Least reactive

The reactivity series is a league table for metals. The more reactive metals are

near the tep of the table with the least reactive near the bottom. In chemical

reactions, a more reactive metal will displace a less reactive metal.

pH Scale
In aqueous solutions, acids produce H ions and alkalis

produce OH ions.
MNeutral solutions are pHY and are neither acids nor
alkalis.

s
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Reactions of Metals with Water

lithium + water —® lithium hydroxide + hydrogen

2Li + 2H;0 =» 2LIOH + H;

The more reactive a metal is the faster the reaction.
The general formula for the reaction between an acid and a metal is:

acid + metal —» salt + hydrogen

2HCL + 2Na - 2MNaCl + Hg

The general farmula for the reaction between an acid
and a metal oxide is:

acid + metal oxide —» salt + water

sulfuric acid + copper oxide —s copper sulfate + water
Hz504 + Cul == CuS0, + HO

Reactions with Carbonates

The general formula for the reaction between an acid
and a carhonate is:

acid + carbonate —» salt + water + carbon dioxide
hydrochloric acid + calcium carbonate —m calcium

chloride + water + carbon dicxide

Metals, when reacted with water, produce a metal hydroxide and hydrogen.

Naming Salts

The first part comes from the metal
in the metal carbonate, oxide or
hydroxide. The second part of the
name comes from the acid that was

used to make it.

For example, sodium chloride.

For example: hydrochloric acid + sodium —pe sodium chloride + hydrogen

Acid Used Salt Produced
hydrochloric | chloride
nitric nitrate
sulfuric sulfate

4 strong acid completely dissociates in a solution.
For example: HCI —#= H"+ Cl

Hydrochlorie acid is able to completely dissociate
in solution te farm hydrogen and chloride ions.

Examples of strong acids include nitric acid (HNO)
and sulfuric acid (Hz504).

Weak acids in comparison only partially dissociate.

For example, acetic acid partially dissociates to
form a hydregen and acetate ion.

CH3CO0H w= CH;CO0 + H°

The double arrow symbol indicates that the
reaction is reversible.

Making Soluble Salts

1. Make a saturated
solution by stirring
copper oxide into the
sulfurie acid until no

more will dissolve.

2. Filter the salution
to remove the excess

copper oxide solid.

3. Halffill a beaker with
water and set this over
a Bunsen burner ta
heat the water. Place an
evaporating dish on top
of the beaker.

4. Add some of the
solution to the
evaporating basin and
heat until crystals begin
to farm.

5. Once cooled, pour the
remaining liquid into
a crystallising dish and
leave to cool for 24
hours.

6.  Remove the crystals
with a spatula and
pat dry between paper
towels.

Challenge questions: Finish equétions for these reactions: lead + hydrochloric acid, iron + oxygen, copper hydroxide + sulphuric acid, aluminium carbonate + nitric acid (4 marks)
For the making salts practical, explain how you know a chemical reaction has taken place, why you filter the solution and how you could evaporate the solution more safely (3

marks)

Suggested reading: Chemical changes - Revise, test yourself and sample exam guestions - BBC Bitesize



https://www.bbc.co.uk/bitesize/topics/zcdj97h
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Highsted Knowledge Organiser, Chemistry, C1 Part B, ATOMIC STRUCTURE AND THE PERIODIC TABLE

What | need to know
Development of the periodic table
The modern periodic table

Metals and Non-metals

Group 1 elements

Group 7 elements

Group 0 elements

Key Vocabulary:

Displacement: A chemical reaction in which a more reactive element displaces a less reactive element from its compound.
Group (periodic table): The columns of the periodic table represent different groups of elements. Elements with similar
properties are in the same group.

Halogens: The elements in Group 7 of the periodic table.

Metals: Elements that react to form positive ions. Found to the left and towards the bottom of the periodic table.
Mixture: A mixture consists of two or more elements or compounds not chemically combined together.

Noble gases: The elements in Group 0 of the periodic table.

Non-metals: Elements that react to form negative ions. Found towards the right and top of the periodic table.

Periodic table: Table of elements arranged in order of atomic number and such that elements with similar properties are
in the same column (group).

Transition metals: The collection of metallic elements in the middle of the periodic table.

elements that he thought had not been discovered and, in some places, changed the order based on atomic weights. Elements S

Ir Pt Au Hg Tl Pb Bi Po At Rn

Student reference point [ Grovp:
Development of the Periodic Table )2 2lal=le]7lo] |
Before the discovery of protons, neutrons and electrons, scientists attempted to classify the elements by arranging them in - H — : :
order of their atomic weights. The early periodic tables were incomplete and some elements were placed in inappropriate Na| M3 o ERERE -
groups if the strict order of atomic weights was followed. Mendeleev overcame some of the problems by leaving gaps for e ; 2o o .

with properties predicted by Mendeleev were discovered and filled the gaps. Knowledge of isotopes made it possible to explain 7 #s ac af ob sg Bh s e 05 Rg o s 7L Me tv 72 09

why the order based on atomic weights was not always correct. s B roveneras

Transition Metals

The transition elements are metals with similar properties. Their properties are different from those found in Group 1. Lots of transition metals are used as catalysts.
Properties of transition metals; - High melting + boiling point - Form positive ions - Good electrical conductors - High thermal conductivity - Malleable - Form colored

compounds

Copper Good conductor of heat and electricity

Iron Alloys are very strong

Manganese Resistant to corrosion Cobalt Strong when alloyed with other metals
Chromium Can speed up reactions (Catalyst)

Nickel Alloys are resistant to corrosion

Metals and Non-metals
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Elements that react to form positive ions are metals. Elements that do not form positive ions are non-metals. The formation of ions can be worked out using the Periodic
Table: e Group 1 elements form 1+ ions, group 2 elements form 2+ ions and group 3 elements form 3+ ions. ® Group 5 elements form 3- ions, group 6 elements form 2-ions
and group 7 elements form 1- ions. ® Group 0 do not form ions due to having a stable structure/full outer shell. The majority of elements are metals. Metals are found to
the left and towards the bottom of the periodic table. Non-metals are found towards the right and top of the periodic table.

Group 0

The elements in Group 0 of the periodic table are called the noble gases. They are unreactive and do not easily form molecules because their atoms have stable
arrangements of electrons. The noble gases have eight electrons in their outer shell, except for helium, which has only two electrons. The boiling points of the noble gases
increase with increasing relative atomic mass (down the group).

How does electron structure affect roactivity?

The reactivty of alkali metals increases going down the

GFOUp l group. What is the reason for this?
‘o The atoms of each element get large
The elements in Group 1 of the periodic table are known as the alkali metals and have characteristic properties g ) Hiebassiunaditonithogaddactaia
because of the single electron in their outer shell. S ® This means that the outer shell alectron
o gets further away from the nucieus and
: Na : is shielded by more electron shells
GrOUp 7 ’.Q 2 ® The further an electron is from the
) . ) o ) : .1:.7 = p{.‘_p:‘.ll.‘.'r-nurl_ euc-_-. the easier it can be
The elements in Group 7 of the periodic table are known as the halogens and have similar reactions because they all :’8'.5"“ = ERC )
. . . . | : oe® | ® This is why the reactivity of the alkali
have seven electrons in their outer shell. The halogens are non-metals and consist of molecules made of pairs of A metals ncreases going down group 1.
atoms. In Group 7, the further down the group an element is the higher its relative molecular mass, melting point and HOW QoS GleEtron SHUCRITS SISC reacvity?
boiling point. In Group 7, the reactivity of the elements decreases going down the group. A more reactive halogen can L it Do s o B b
displace a less reactive halogen from an aqueous solution of its salt. ® The atoms of oach sismont get e
arger going down the group
@ Th eans that the outer shell ts
(HORINE + POIASSIUM 10DIDE —> IODINE + POTASSIUM CHIORIDE furthor away from the nuCieus and
= shielded by more electron shells - eC
I, « K — I, + K $ TaT

® This is why the reaclivity of the
nalogens decresses going down
group 7 ~ =

(11} ool 00 (LN 0
ce® T0000 0a® 20gp goOE

Challenge question
Why don’t metals burn?

Suggested reading
https://www.physicsandmathstutor.com/
https://www.bbc.co.uk/bitesize



https://www.physicsandmathstutor.com/
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