EDEXCEL 9-1 Combined Science| Chemistry Topic 1 — Key Concepts| Required Knowledge

CGP F & H tier: pages 79-81

Atom Structure
Diagram

6 protons
+ 6 neutrons

Q electron

@ proton
O neutron
. Carbon atom

Subatomic Particles
Subatomic particle |Location Mass Charge
Proton Mucleus 1 +1
Neutron Mueleus 1 No charge
Electron Shells 0 (negligible) |-1

Modern Periodic Table

- Arranged by increasing atomic mass (proton number) in rows called periods

- Metals on the left, non-metals on the right

4
Ke!
He || °%¥
Group 1 Group 2 p6 Group7 o reactive
T B 16 19 20 metals
2| Li | Be O | F | Ne
Lsvum | Berytium youn | Fruorne | Nee = =2
3 4 ls 9 10 transition
23 24 32 355 |40 metals
3| Na | Mg S [Cl|Ar
— 16 11z lis ‘ post-transition |
39 |40 45 48 51 52 55 56 59 79 80 84 metals
4| K |Ca Cr |Mn | Fe Se | Br | Kr | | =—
Calcium | Scancum | Tianwm | Vanadum |Cheomns = o Cobalt Saenur | Bromne phor [
19 120 21 22 23 l24 25 |26 27 34 as 36 non
86 les |ss |91 [93 |9  [99_ |01 [103 28 127|131 metals
5| Sr (] 20 “Nb Mo | Tc | Ru | Rh Te | ?(e :
37 Jass 30 Jso a1 a2 a3 Jas a5 sz lsz  |ss noble
N N Y P O W O O 3 210 R10  R22 gases
o [SRatEa .| L. |2, | W [Re 10s | I, LOLAt[Rnf].
72 l73  l7s 75 176 |77 84 86 separates
223|226 P metals from
7|1 Fr | Ra |8¢-103 non-metals
;l;ﬁﬂl Hadum | Actridos R R—

Atomic number
iz the number of protons
in the atam’s nucleus

Atom Symbols
Bigger number

is the mass 32 e 55 s
number. e
To find Ge R
Mass number
neutrons Germanium| oty
subtract the 74 A
smaller number =%
History of Atom Dalton
Solid sphere
Thompson
Protons/
electrons randomly
Dalton Thomson arra nged
“Billiard Ball* Model “Plum Pudding” Model
(" e Rutherford/Bohr

Positive nucleus
//'/ with electrons
N around

Bohr Mode!

Rutherford Model

Isotopes 35 37 History of Periodic table
- Elements with the same cl |+ | cl - Dimitri Mendeleev was the first to
number of protons but 17 17 publish an organised table of elements

different numbers of neutrons 759

- This explains why relative atomic
mass (Mr) isn’t always a whole
number

<L

25% -

He arranged by relative atomic mass
- But he also left gaps so that elements
with similar properties were in the
same group

. . 35.5 . .
H - e.g. M, of Cl is calculated using cl - Using the gaps he was able to predict
The abundance of each of the elements that had not been discovered
. . 17
Atomic masses of the isotope yet
(35 x 75/100) + (37 x 25/100) = 35.5
Electronic Configuration - Rule 2/3 croun
- Using the rules to draw the first 20 elements 1 2 3 & 5 & 7 @ | 'oeea
energy levels
-Rule 1 2
Period 1 He 1
T~ Third shell 3 7 5 H 7 ] o
/ Y Can hold up to 8 electrons Period 2 Li Be B c N o] F Ne 2
;S \\ 21 22 | 23 24 | 25 | 25 | 27 28
f.-' I /" _H\ \\ “'. ) 1 12 13 14_ 15 16 17 18
[ [ / nucleus \ Second shell Period3 | Na Mg Al Si P s Cl Ar 3
ll l-' || O | II \ Can hold up to 8 electrons 21&'91 22':']2 283 284 285 286 287 288
Ly /|| Period4 | K | Ca 4
\ \ \\\ Yy 2881|2882
\\\\H'—'// Can hold up to 2 electrons 1 2 3 " 5 6 . 8
S —

Number of electrons in highest ccoupied energy level (except for helium)
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CGP F & H tier: pages 82-89

lons

- Atoms are more stable with full
outer electron shells

- Metals lose electrons resulting in
a positive ion. E.g. sodium in
group 1 = Na*ion and calcium in
group 2 = Ca%*ion

- Non-metals gain electrons

lonic Compounds

- Positive and negative ions
arrange in a regular lattice

- This explains properties
including ability to dissolve,
conduct electricity when

dissolved/molten @@ e @
but not solid, high

Fullerenes, Allotropes
€60

Strong, weak intermolecular forces

(like graphite)
Can be used as lubricants
Graphene

Strong, light, good electrical conductor pentagon

Can be rolled into tubes

Fullerenes C60

Qe

Ol

Vf o
B. {&' *v
o Y

hexagon /

v

resulting in a negative ion, e.g. melting & . 9@ e b @B e ckc.' A Carbon atom
oxygen in group 6 = O%ion and boiling 00 @%@? ;C':E.:kk s l .
chlorine in group 7 2>Cl-ion points ~,_¢:jé:_‘£ﬁ?§:2h§ \.4 bt Sl
lonic Bonding . __ 'H° _ Covalent Bonding .
- Positive and negative ions| (&3 ¢ @1 ] - Electrons are shared to complete the outer shell
are attracted and forma . NadP - Simple molecular, strong bonds between atoms -
compound Na .cr - Weak between malecules = gases gt room temp d !
. . . W H & G & H
- Compound name —ide with 2 elements,
_ . . . - H ; H -
ate with 3 elements including oxygen . O 1 O Methane (CH,) =
- Use the crossover method to .
. + . Hydrogen (H,) I —4single | H
determine the formula ingle bond . bond
o . — 1single bon Oxygen (0,) — 1 double bond onas
’ Al Ma [2,8]* chloride ion,
A % -ALs, > A E cr [2,8,8]" o e . . ®, H ) X H
y ’ " X
0 3 > 1 0O Water (H,0) — O -
Metallic Bonding Bonding Models - . I 2 single bonds ' J
() ]

- Metal atoms lose electrons to
become positive ions
surrounded by a sea of free
electrons

- Allows metals
to
conduc _
electricity/heat
and be malleable |

Delocalised
electrons

pall Metal ion

Ball and stick models
are limited: they don’t
show electrons and
appear to have large
gaps between atoms.
Dot and cross
diagrams are limited:
they are 2D and don’t
show bond angles.

Carbon dioxide (CO,) — 2 double bonds

Giant Covalent Structures, Allotropes

- Bonding between many non-metal atoms

- Diamond, each C atom forms 4 bonds

- Rigid, strong and doesn’t conduct electricitye-}

- Used for cutting tools

- Graphite, each C forms 3 bonds leaving a
free electron and weak bonds between layers

- Soft, good electrical conductor -

Used as a lubricant
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Conservation of mass

- Inaclosed system the total mass of the reaction
before and after doesn’t change

- This is because no atoms are destroyed or created,
they are just rearranged

- If mass goes upiit’s .,
because one of the ™"

reactants haSJomed’_LéJﬁ

H - Moles

- A mole is an amount of particles equal to
Avogadro’s constant (6.02 x 1023)

- One mole of any substance will have a mass in grams
equal to the relative particle mass (A, or M,) for the

substance
- The number of particles of substance in a given mass of that
substance can be found by using the 1%t equation to find the

from the air [ EERE number of moles and the 2" equation to find the number of \"\m/
- If mass goes down it’s particles )
because a gas has been released partice |mm
Relative Masses (M,) Calculating Concentration AL Ve Calculating Reacting Masses
- Tofind M, add the - The more solute dissolved in - j dlr_nd - - Inreactions there will be a limiting reactant which
relative atomic mass (A,) in a given volume, the more — 1;jji)gimf - is used up, other reactants are in excess
of the elements making crowded the particlesare = =, "7 W 1. Write out the balanced equation
up a compound more concentrated 2. Work out Mr of the reactant and product you're
- Volume must be in g/dm?3 interested in
H 20 - 1gramdissolved in 1 dm3 mass (g) 3. Divide both by the Mr of the limiting reactant
H=1 O0=16 =1g/dm? CUHCEHJU‘B;UOH volume 4. Multiply both by the given mass of the limiting
(1x2)+16=18 (g dm (dm?) reactant

- To find the mass of limiting reactant needed to

Empirical Formulae

- Tells you the smallest ratio of atoms in a compound

- To find it divide the molecular formula by the highest
common multiple

Compound Molecular Formula Empirical Formula
Butane CiHyg C,H,
Octane CgHig CaHg

- Use empirical formula along with M, to find
molecular formula, divide Mr of the compound by
the M, of the empirical formula, then multiply
everything in the empirical formula by 2

make a certain mass of product
1. Write out the balanced equation
2. Work out the Mr of the reactant and product

Experimental Technique

T Cracki

E_- E T Pips clyy riangs
e Nagsaian you’re interested in
| f"\‘l - 3. Divide both by the Mr of the product
-:'fll.- e 4. Multiply both by the given mass of the product
||:|] H - Balancing Equations with Reacting Masses

1. Divide mass of each substance by Mr = moles

2. Divide all moles by the smallest number of moles

3. Multiply by an amount to make them all whole
numbers

4. Write a balanced equation using these numbers

_LL:H.._ s

—————— Mok st

If 9.6g of Mg reacts with &.4g of O:
9.6/ 24 (A Magnesium) =04
6.4 / 16 (A Oxygen) =04

Ratic 0.4 : 0.4 or 1:1 (MgQ)
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Diagram

6 protons
+ 6 neutrons

Q electron

@ proton
O neutron
. Carbon atom

Subatomic Particles
Subatomic particle |Location Mass Charge
Proton Mucleus 1 +1
Neutron Mueleus 1 No charge
Electron Shells 0 (negligible) |-1

Modern Periodic Table

- Arranged by increasing atomic mass (proton number) in rows called periods

- Metals on the left, non-metals on the right
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History of Atom Dalton
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Thompson
Protons/
electrons randomly
Dalton Thomson arra nged
“Billiard Ball* Model “Plum Pudding” Model

(\ == Rutherford/Bohr
~ Positive nucleus
//'/ with electrons
\g—,}’ around

Bohr Model

Rutherford Model

Isotopes 35 37 History of Periodic table
- Elements with the same cl |+ | cl - Dimitri Mendeleev was the first to
number of protons but 17 17 publish an organised table of elements

different numbers of neutrons 759

- This explains why relative atomic
mass (Mr) isn’t always a whole
number

<L

25% -

He arranged by relative atomic mass
- But he also left gaps so that elements
with similar properties were in the
same group
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lons lonic Compounds

- Atoms are more stable with full -
outer electron shells

- Metals lose electrons resulting in
a positive ion. E.g. sodium in
group 1 = Na*ion and calcium in
group 2 = Ca%*ion

- Non-metals gain electrons

dissolved/molten
but not solid, high

Positive and negative ions
arrange in a regular lattice
- This explains properties
including ability to dissolve,
conduct electricity when

Fullerenes, A"otropes Fullerenes C60

H hexagon / . \\\
Strong, weak intermolecular forces = v VR "
(like graphite) > = W '.\
Can be used as lubricants o | .tﬁ T
Graphene /

B. {&' *v
o Y

Strong, light, good electrical conductor pentagon
Can be rolled into tubes

0QDeQ

resulting in a negative ion, e.g. melting & A O e - : Carbon atom
8 garye o €8 S R 0Qe@| | - /
oxygen in group 6 = O%ion and boiling @@@@ - o s e .
. . 9 I_ . . . . Covalent bond
chlorine in group 7 =Cl-ion points o 3 \
lonic Bonding . __ O Covalent Bonding .
- Positive and negative ions| (&3 ¢ @1 ] - Electrons are shared to complete the outer shell
are attracted and forma i \_ > - Simple molecular, strong bonds between atoms .
compound NG 'CI' - Weak between malecules 2> gases 3t room temp o CoH
[ - .

- Compound name —ide with 2 eIements,\
-ate with 3 elements including oxygen

- Use the crossover method to lr +

determine the formula
sodium ion

Ma [2,8]%

A 57
chloride ion,

cl- [2,8.8]

Al, S =AlLS; —> $-

Bonding Models

Ball and stick models
are limited: they don’t
show electrons and

Metallic Bonding

- Metal atoms lose electrons to
become positive ions
surrounded by a sea of free

electrons appear to have large
- Allows metals_ gaps between atoms.

to Dot and cross

conduct 86066 diagrams are limited:

they are 2D and don’t
show bond angles.

electricity/heat

and be malleable |

Delocalised yal Metal ion

electrons

H I H .
o 1 O Methane (CH,) ==
Hydrogen (H,) —a —4single H
—1lsinglebond  oyyeen (0,) - 1 double bond bonds
l'- " i & * L] H H
z . ?"‘ ¢
o 1 C ¢t 0 Water (H,0) — O -
. . 2 single bonds
a . N L n L]
™ ¥
o)

Giant Covalent Structures, Allotropes

- Bonding between many non-metal atoms

- Diamond, each C atom forms 4 bonds

- Rigid, strong and doesn’t conduct electricitye-}

- Used for cutting tools

- Graphite, each C forms 3 bonds leaving a
free electron and weak bonds between layers

- Soft, good electrical conductor - Used as a lubricant
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- One mole of any substance will have a mass in grams
equal to the relative particle mass (A, or M,) for the

substance
- The number of particles of substance in a given mass of that
substance can be found by using the 1%t equation to find the

from the air [ EERE number of moles and the 2" equation to find the number of \"\m/
- If mass goes down it’s particles )
because a gas has been released partice |mm
Relative Masses (M,) Calculating Concentration AL Ve Calculating Reacting Masses
- Tofind M, add the - The more solute dissolved in - j dlr_nd - - Inreactions there will be a limiting reactant which
relative atomic mass (A,) in a given volume, the more — 1;jji)gimf - is used up, other reactants are in excess
of the elements making crowded the particlesare = =, "7 W 1. Write out the balanced equation
up a compound more concentrated 2. Work out Mr of the reactant and product you're
- Volume muse be in g/dm3 interested in
H 20 - 1gramdissolved in 1 dm3 mass (g) 3. Divide both by the Mr of the limiting reactant
H=1 O0=16 =1g/dm? CUHCEHJU‘B;UOH volume 4. Multiply both by the given mass of the limiting
(1x2)+16=18 (g dm (dm?) reactant

- To find the mass of limiting reactant needed to

Empirical Formulae

- Tells you the smallest ratio of atoms in a compound

- To find it divide the molecular formula by the highest
common multiple

Compound Molecular Formula Empirical Formula
Butane CiHyg C,H,
Octane CgHig CaHg

- Use empirical formula along with M, to find
molecular formula, divide Mr of the compound by
the M, of the empirical formula, then multiply
everything in the empirical formula by 2

Experimental Technique

make a certain mass of product
1. Write out the balanced equation
2. Work out the Mr of the reactant and product

T Cracki
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e Nagsaian you’re interested in
| f"\‘l - 3. Divide both by the Mr of the product
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1. Divide mass of each substance by Mr = moles

2. Divide all moles by the smallest number of moles

3. Multiply by an amount to make them all whole
numbers

4. Write a balanced equation using these numbers
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